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High-impact chronic pain causes significant daily activity restrictions for people and is becoming a leading 
research topic. Recent research demonstrates the benefits of physical activity for reducing chronic pain. 
Concurrently, the physical and mental health benefits of green space are an increasing topic of study.

This thesis synthesizes these two research areas through a systematic review of the literature on chronic 
pain management through physical activity and the health benefits of green space. These two bodies of 
research are separately filtered to identify the specific factors that improve health outcomes, coded by their 
frequency of success, and combined together to create recommendations for urban park design. 

A variety of pathways, areas for programmed activities, and ecological diversity are key elements for urban 
parks to have the most significant health benefit. 

These findings form the basis of a new set of design recommendations for urban parks that enhance the 
pain management regimen for individuals with high-impact chronic pain.
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Landscape architects have explored the importance 
of green space to public health since Frederick 
Olmsted (Central Park Conservancy n.d.). 
Through decades of integrating green space into 
the urban landscape, the importance of parks to 
the health and wellbeing of the general public has 
become increasingly apparent. Today, with the 
COVID-19 pandemic, the importance of these 
green spaces to public health is gaining further 
attention beyond just the promotion of a healthy 
lifestyle (Kleinschroth and Kowarik 2020). The 
importance of green space to an individual’s health 
is increasingly apparent, prompting questions as to 
the potential of parks to address specific medical 
issues.

High-impact chronic pain (HICP) is one prevalent 
medical condition that could be addressed with 
increased attention to green space. HICP is a new 
category of chronic pain that causes daily activity 
restrictions and affects almost 20 million people in 
the United States (Zelaya et al. 2020). While this 
condition can cause debilitating pain, medications 

and non-medication-based therapies can help 
reduce pain (Task Force 2019). Specifically, physical 
activity has been proven to reduce pain sensitivity 
by 60% (Polaski et al. 2019).

Landscape architecture has complemented 
traditional healthcare facilities through individual 
elements, such as wellness gardens. While this is a 
significant contribution, green spaces also benefit 
mental and physical health when separate from 
the hospital setting (Ulrich 1984; Konijnendijk 
van den Bosch et al. 2013). Broadening the scope 
of landscape architecture for health allows urban 
parks to target a more extensive range of users. 

This paper utilizes the established systematic review 
methodology to analyze research on chronic pain 
management strategies and elements of green spaces 
that improve health. From this methodology, this 
thesis seeks to answer the question: how can urban 
park design help reduce the effects of high-
impact chronic pain?

INTRODUCTION
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2.1 Introduction
This literature review examines two areas of 
research relevant to the development of park 
design recommendations for reducing the 
intensity of high-impact chronic pain. First, high-
impact chronic pain is explored by looking at 
demographics, current pain management strategies, 
and contributing factors to worsened pain. Then, 
the health benefits of urban green spaces are 
reviewed to understand the benefits of urban parks. 
The benefits are broken down into physical health 
and mental health. The physical health benefits 
of green space will be discussed in terms of how 
green spaces improve physical activity and decrease 
the severity of certain health conditions. Finally, 
the mental health benefits of green space will be 
addressed through stress reduction and increased 
social cohesion.

2.2 High-Impact Chronic Pain
High-impact chronic pain (HICP) is defined as 
pain “associated with substantial restriction of 
participation in work, social, and self-care activities 
for six months or more” (IPRCC 2016). This 
term was first introduced in the U.S. National 
Pain Strategy in 2016. Although pain has been 
a topic of research since the 1600s, chronic pain 
went unexplained (Bernard et al. 2018). In the 
late 1800s, psychiatrists and psychoanalysts began 
to believe that chronic pain was a sign of mental 
or emotional conditions. By the 1920s, people 
with chronic pain were seen as lying, avoiding 
work, or drug abusers (Meldrum 2003). It was not 
until after World War II, when soldiers returned 
to civilian life and still experienced pain from war 
injuries, that chronic pain gained recognition in 
the United States (Bernard et al. 2018). However, 
there is still a legacy of belief within the medical 

community that chronic pain is psychologically-
based, which leads to dismissive behavior from 
primary care physicians and often prevents many 
individuals from receiving the clinical assistance 
that is required (Pikoff 2020). Today the U.S. 
Department of Health and Human Services (HHS) 
has a 10-year goal of “helping people with high-
impact chronic pain safely manage their pain and 
reduce its impact” (HHS 2021). HICP’s growing 
attention spotlights the importance of this thesis’ 
research.

In 2016, the Centers for Disease Control and 
Prevention (CDC) conducted a National Health 
Interview Survey that was the first collection of 
chronic pain demographic information. The study 
found that 8% of adults had HICP (Dahlhamer 
et al. 2018), which is slightly more than the 
population of New York (US Census Bureau 
2021). Additionally, females were more likely 
to have HICP than males, and the likelihood of 
HICP almost tripled over the age of 45. HICP was 
more common in people without a college degree, 
unemployed, below the Federal Poverty Level, with 
public health insurance or uninsured, and people 
who were non-Hispanic White and non-Hispanic 
Black (Dahlhamer et al. 2018). Furthermore, a 
2005 study by Nguyen et al. (2005) found that 
people with limited education and unemployed 
were less likely to consult a primary care provider 
for their pain, showing that some groups more 
likely to have HICP are less likely to consult a 
physician, therefore indicating a need for non-
medical pain relief.

Chronic pain impairs physical and mental 
health, causing a lower quality of life. People stop 
participating in daily activities for fear of increasing 
pain, which worsens mental health due to the lack of 

LITERATURE REVIEW
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socialization and decreased involvement in activities 
(Katz 2002). Furthermore, a study by Pitcher et 
al. (2019) found that 55% of people with HICP 
experience at least two major activity limitations. 
These prevent basic needs from being met, such as 
grocery shopping and meal preparation, socializing 
with friends, caring for small children, and earning 
an income. Furthermore, six of the eight activities 
involve socialization. Socializing is crucial as it 
reduces the impact of stress, provides coping 
strategies, improves self-identity and worth, and 
decreases the incidence rate and severity of some 
diseases (Cohen 2004). The combination of the 
lack of socializing with an inability to perform 
daily activities results in a continuously escalating 
situation where pain increases, the individual 
cannot perform activities or socialize, and mental 
health challenges escalate. 

Additionally, the mental health effects of pain 
make HICP all-encompassing. People with HICP 
are over twice as likely to have daily or weekly 
depression than people with chronic pain and 
almost five times as likely as those without chronic 
pain. Furthermore, people with chronic pain are 
more than twice as likely to have suicidal ideation. 
People with HICP are also more likely to experience 
daily or weekly anxiety, fatigue on most days, 

difficulty concentrating, and take medication for 
depression or anxiety (Pitcher et al. 2019). Many 
factors cause this association, but often the cause 
is centered around the fear of having pain forever. 
This causes “feelings of anxiety, sadness, grief and 
anger […] and may lead to the emergence of a 
mental disorder” (Holmes, Christelis, and Arnold 
2013). 

Based on these everyday limitations and escalating 
mental health challenges, numerous studies 
have been conducted on pain management 
strategies, including the use of non-steroidal anti-
inflammatory drugs (NSAIDs), opioids, and other 
over-the-counter and prescription medications 
(Task Force 2019). These medications reduce pain, 
but they can have harmful side effects, particularly 
opioids. Opioids are beneficial for certain patients 
with chronic pain and are usually prescribed 
after many other treatments have failed (Huang 
Hall 2020). However, the rate of opioid misuse 
in people with chronic pain who take opioids is 
between 21% and 29% (Vowles et al. 2015). 
Due to the opioid epidemic, research into other 
pain management strategies has become more 
significant (CDC 2021). For example, in a study 
by Krebs et al. (2018), NSAIDs created the same 
pain reduction as opioids in chronic back pain and 
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Figure 2.1 Percent of people with high-impact chronic pain that cannot participate in given activity. Data from Pitcher et al. 2019.



4
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Figure 2.2 Recommended types of exercise in each physical activity 
category. Recommendations from Ambrose and Golightly 2015.

osteoarthritis pain.

Medications are critical in treating chronic pain, 
but non-pharmacological approaches have also 
been explored, including exercise and mental 
health interventions. Alternative treatments are 
not replacements for medications but are meant 
to reduce the amount needed to manage pain 
(Ambrose and Golightly 2015).

A growing understanding of the mechanisms that 
allow physical exercise to manage pain has been 
central to increasing this non-pharmacological 
approach. Through these advances, it has been 
found that physical activity can intervene in 
chronic pain and decrease pain sensitivity by 60%, 
making it an effective strategy for HICP (Task 
Force 2019; Polaski et al. 2019). The decrease in 
pain sensitivity occurs because endorphins are 
released during exercise, which “can effectively 
block pain and can produce feelings of relaxation” 
(Sullivan et al. 2012). However, physical activity 
has multiple benefits for individuals with HICP. 
Physical activity can be broken down into aerobic 
exercise, strength training, and flexibility, all of 
which are beneficial for chronic pain (Sullivan et al. 
2012). A comprehensive program that combines 
strength, flexibility, and aerobic exercise can offset 
pain that emanates from deconditioning, weakness, 
tightness, and lack of balance (S. P. Cohen, Vase, 
and Hooten 2021). Furthermore, when people 
are inactive, they can develop comorbidities, 
including “obesity, hypertension, cardiovascular 
and respiratory diseases, diabetes, depression, etc” 
(Bagchi, Moriyama, and Raychaudhuri 2011). 
These comorbidities are some of the leading causes 
of death in the U.S. (Ahmad and Anderson 2021). 
Thus, the benefits of exercise validate the need for 
physical activity interventions in park design. 

In addition to the growing focus on exercise-based 
therapy, psychological interventions are becoming 

a critical component to reducing the impact 
of pain. Cognitive-behavioral therapy (CBT) 
focuses on creating new thinking patterns and is 
the most common psychological intervention for 
pain management (Hassett and Williams 2011). 
Mindfulness and biofeedback also improve mental 
health by bringing awareness to the body and 
reducing sensations through relaxation (Kaiser, 
Mooreville, and Kannan 2015). A relatively 
new area of research examines interdisciplinary 
approaches that combine mindfulness and exercise, 
such as yoga, pilates, and tai chi; the exercise 
component reduces pain, while the psychological 
component improves mental health and relaxation 
(Sullivan et al. 2012).

Although there are current non-pharmacological 
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treatment options available, like those mentioned 
above, many barriers prohibit participation; 
patients cite travel distance, cost of treatment, and 
lack of treatment availability as reasons that these 
resources are not used (Becker et al. 2017).

2.3 Background of Urban Parks
Green space is defined as “land that is partly 
or completely covered with grass, trees, shrubs, 
or other vegetation” and includes cemeteries, 
community gardens, and parks, which are the 
focus of this research (EPA n.d.). Urban parks are a 
subset of green space and are defined as delineated 
open space areas, mostly dominated by vegetation 
and water, and generally reserved for public use 
(Konijnendijk van den Bosch et al. 2013). Research 
conducted on open spaces, a subset of green spaces, 
is also applicable to urban parks in terms of their 
benefits and attributes. However, as described in 
this thesis, urban parks have specific existing and 
potential benefits that go beyond those provided by 
general green space.

One of the first large-scale public parks in the 
United States was Central Park in Manhattan, New 
York. Designed by Frederick Law Olmsted and 
Calvert Vaux in 1858, Central Park was created to 
help “escape from the stresses of urban life” (Central 
Park Conservancy n.d.). During this time, it was 
thought that gasses from decomposition, called 
miasma, caused disease (Martensen 2009). People 
thought that open space would sanitize miasma, 
so Central Park became referred to as the “lungs 
of the city.” While Louis Pasteur’s germ theory 
disproved the theory of miasma, the health benefits 
of Central Park were immense because of the 
unhygienic state of New York at that time (Central 
Park Conservancy 2020). Since then, urban green 
spaces have proven beneficial for many ailments, 
such as allergies, obesity, immune system function, 
and depression (WHO 2017).

With over 80% of the United States population 
now living in urban areas, urban green spaces are 
becoming a significant topic of research from a 
health standpoint (US Census Bureau n.d.). In 
1984, Roger Ulrich determined that patients in a 
hospital who had a view of a tree from their window 
were in the hospital for fewer days following their 
recovery, compared to those who had a view of a 
brick wall. Furthermore, the patients with views 
of trees took fewer painkillers and had fewer post-
surgical complications (Ulrich 1984). Although his 
research did not take into account a more active 
city view, Ulrich’s study provided a foundation for 
further research on this topic. 

The Trust for Public Land has set a goal that “every 
community has safe, equitable access to a high-
quality park within a 10-minute walk of home” 
(The Trust for Public Land n.d.). However, nearly 
one out of every three people living in the United 
States do not have access to a park within a ten-
minute walk (Chapman et al. 2021). In 2021, a 
study conducted by The Trust for Public Land 
examined the green space in the 100 most populated 
cities in the United States. Of those 100 cities, 

Figure 2.3 Aerial view of Central Park, New York. (Photograph 
by Central Park Conservancy. 2020. “Before Central Park: Native 
Americans, European Settlers, Immigrant Communities, and 
Seneca Village.” Central Park Conservancy. July 21, 2020. https://
www.centralparknyc.org/articles/stories-from-before-central-park.)
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only two cities had all residents living within a ten-
minute walking distance to a park, and thirteen 
cities had less than 50% of residents living within 
walking distance (The Trust for Public Land 2021). 
However, when comparing park walkability in the 
38 largest cities in the United States from 2012 
to 2021, 37 cities increased the number of people 
within a 10-minute walking distance to a park, 
with an average increase of about 18% (The Trust 
for Public Land 2012; 2021). Seeing this increase 
in access to parks emphasizes the importance of 
making parks useful and enjoyable to all.

2.4 Physical Health Benefits of Parks
As introduced above, a recurring theme in urban 
research studies has focused on the relationships 
between urban green space and physical health. 
The physical health benefits of urban green spaces 
started being recorded in 2003 by de Vries et al. 
These studies build on, but are distinct from, 
studies focusing on the psychological benefits of 
exposure to nature, reviewed below, which are 
often cited as key benefits for exposure to nature. 
In the study of health benefits, the investigators 
used self-reported health indicators, demographic 
and socioeconomic data, and living environments 
to establish an association that people living in 
greener environments have better perceived health 
and report fewer symptoms. The researchers utilized 
a variety of tools including GIS mapping, vital 
sign recording, and surveys to determine specific 
benefits from physical activity in natural settings. 
In each case, the researchers used controlled studies 
to obtain physiological data from which to compare 
those individuals who engaged in physical exercise 
to those who either did not use the park, or used 
the park environment solely for relaxation. The 
overall findings determined that physical exercise 
has direct benefits for heart disease, diabetes, blood 
pressure, colon cancer, and weight control among 
others (Bedimo-Rung, Mowen, and Cohen 2005). 

From a demographic perspective, the effects 
are even more significant in people with lower 
education levels, lower household income, and 
the elderly (de Vries et al. 2003). These findings 
are significant because these same groups have a 
higher reported prevalence of HICP (Zelaya et al. 
2020). Maas et al. (2006) added to the conclusions 
of de Vries et al. by stating that all measures of 
lower socioeconomic status create a stronger tie 
to the benefits of physical exercise. Based on these 
findings, this thesis focuses on urban parks as they 
are easily accessible and free.

A core question in the research on urban parks has 
been the identification of relationships between 
the access to urban greenspaces and the amount of 
physical activity in which individuals engage. This 
question continues to gain importance as evidence 
shows that a majority of men and women do not 
meet recommended activity levels (Coombes, Jones, 
and Hillsdon 2010). However, there is conflicting 
evidence as to whether the existence alone of 
green space results in greater physical activity. One 
representative study found that access to urban 
green spaces increases physical activity, reduces the 
rate of obesity, and possibly reduces cardiovascular 
and respiratory morbidity (Konijnendijk van 
den Bosch et al. 2013). The study found that 
individuals living further from green spaces were 
less likely to meet guideline physical activity levels. 
However, when looking at just the use of green 
spaces for recreational activity, several studies find 
that just having access is not sufficient for greater 
usage (Hillsdon et al. 2006). The existence of 
the green space is beneficial to physical health, if 
people choose to use it. And while proximity is a 
significant factor, it is not the only factor.

A second area of interest for green space researchers 
is understanding what features of urban green 
spaces and parks may be the most beneficial in 
encouraging physical activity. Gladwell et al. (2013) 
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found that having a diversity of options, including 
biodiversity, is important to encouraging physical 
activity, as the perception of physical exercise effort 
diminishes with a varied environmental context. 
However, similar to the results of Hillsdon et al. 
above, Copeland et al. (2017) found that having the 
equipment is not sufficient by itself, as individuals 
perceive equipment as beneficial, but without 
marketing and programming, they do not take full 
advantage of the opportunity. Conversely, while 
outdoor fitness equipment shows improvements in 
health, walking outdoors has been found to be a 
more accessible way to improve health (Grigoletto 
et al. 2021). McCormack et al. (2010) found that 
parks with walking paths and trails were visited 
more often than parks containing sports-related 
facilities. This is especially true for senior citizens 
with park usage among this group emphasizing 
the use of trails for walking as exercise on a regular 
basis (Duan et al. 2018).

While these research efforts demonstrate the many 
actual and potential health benefits from parks, 
there is limited research on how urban green space 
design could reduce pain as part of physical health 
benefits. Existing research has produced mixed 
findings in terms of this specific benefit. One study 
found a negative relationship between the amount 
of vegetation cover and high levels of pain in women 
(Ihlebæk et al. 2018). However, the authors believe 
this negative relationship may occur due to other 
factors including the sedentary lifestyles outside of 
park visits. Similarly, Lee and Maheswaran (2011) 
found that while benefits for pain were indicated, 
it was difficult to exclude confounding factors due 
to the length of time it takes for medical issues to 
exhibit and due to limited populations. In contrast, 
another theoretical study believes that urban green 
spaces could reduce the global burden of disease 
(Stanhope, Breed, and Weinstein 2020). Yet another 
study found that physically being in a green space 
increases pain tolerance levels (Li et al. 2021). This 

lack of consistent results in terms of the benefits of 
urban green spaces in terms of the level of benefits 
for pain reduction is the specific gap that this thesis 
is addressing as it focuses on specifically designing 
urban parks with this goal in mind.

2.5 Mental Health Benefits of Parks
The mental health benefits of parks and greenspace 
have been a topic of health and nature advocates 
for over a century. John Muir (1901) once stated 
that “thousands of tired, nerve-shaken, over-
civilised people are beginning to find out that 
going to the mountains is going home; that 
wildness is a necessity.” The 1970s witnessed a 
significant increase in this field of study under the 
term “environmental psychology” as the benefits of 
green space in urban planning emerged as a new 
focal point in planning. The core of these research 
efforts was a focus on studying individual responses 
to exposure to natural environments. Key examples 
of these research efforts were the studies conducted 
by Ulrich et al. over a two-decade period (Ulrich 
1984; Ulrich et al. 1991; Ulrich 1993; Ulrich et 
al. 2008). In each of these studies, similar to others 
during this period, individuals were interviewed or 
surveyed to determine their responses to exposure 
to natural environments. The evidence-based 
results of these efforts covered a diverse set of health 
concerns including recovery from procedures, stress 
reduction, and response to hospital design. The 
overall theme of the results of these studies is that 
natural landscapes have a calming psychological 
effect which results in a reduced stress emotional 
state (Ulrich 1983). Specifically, the reduced visual 
complexity of a natural scene, the reduced feeling 
of threats, and the feeling of spaciousness combine 
to make an individual relaxed and reduce daily 
anxiety.

In this era, Driver et al. (1980), based on both 
personal and related research, published 14 
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specific psychological benefits of urban forests and 
greenspace. Similarly, Kaplan (1983) detailed the 
psychological benefits of access to nature in several 
contexts including parks, open spaces, and gardens. 
Malakoff (1994) encapsulated these benefits as 
people-plant interactions and emphasized how 
the interaction with plants is a common bond 
that leads to the development of healthy human 
communities. Finally, Brown and Jameton (2000) 
provide an overview of this transitional period 
where the psychological benefits of gardens, parks, 
and greenspace were being studied and realized 
with a particular emphasis on stress-reduction of 
these urban components. Of particular note in 
this review is the large body of literature that was 
developing in plant-people connections and the 
understanding that natural environments can have 
benefits across gender, racial, and economic divides 
to promote community building by bringing 
individuals together to collectively combat issues 
such as food security and environmental health.

The 2000s ushered in a broader focus on the mental 
health benefits of green space as medical studies 
began to reinforce urban planning studies in the 
role that green space plays in supporting mental 
health. In particular, European and Australian 
mental health researchers surveyed thousands of 
individuals to determine relationships between 
green space and mental health. Barton and Pretty 
(2010) provide a statistical analysis of over 1,200 
participants in the UK where both short-term (5-
10 minutes) and long-term (full-day) exposure 
to green exercise resulted in positive increases in 
self-esteem and mood. Similarly, Sugiyama et 
al. (2008) found in a study of 1,895 Australians 
that green space access in neighborhoods resulted 
in individuals being 1.6 times more likely to have 
enhanced mental health than those who do not 
have ready access to green space. Continuing the 
international support of these findings, Nielsen 
and Hansen (2007), in a study of 1,200 Danes, 

found statistical significance that access to a garden 
and green space resulted in reduced stress and 
increased mental health. Finally, in a wide-ranging 
overview of studies, Gies (2006) emphasizes the 
role of exposure to parks and the natural world 
in improving mental health conditions including 
attention-deficit disorder (ADD), coping with 
challenges, brain development, and social 
community. In the United States, Beyer et al. (2014) 
bring accessibility down to the neighborhood 
level by addressing the mental health benefits of 
neighborhood green space through the use of 
the National Land Cover Database. In this study 
of almost 2,500 individuals in Wisconsin, the 
authors found “associations between green space 
and mental health are significant and sizeable and 
persist with different measurement techniques” 
(Beyer et al. 2014). 

More recently, researchers established that 
proximity to green spaces, supported activities 
in urban parks and green spaces, as well as the 
frequency of exposure to natural environments had 
statistically significant benefits for a broad cross-
section of individuals. Proximity to greenspace is 
highlighted by research conducted by Sturm and 
Cohen (2014), who found that people living less 
than 400 meters from an urban park had far better 
mental health; mental health significantly declined 
at farther distances. Similarly, Nutsford, Pearson, 
and Kingham (2013) found that individuals with 
access to green space within three kilometers had a 
significant reduction in anxiety and mood disorders. 
In particular, usable green space was a primary 
contributor to this reduction with participants 
having opportunities to interact with the natural 
world. Alcock et al. (2014) extended this focus 
on accessibility to green space by focusing on the 
mental health benefits of moving to a greener area 
to increase the frequency of greenspace interaction. 
In this study, respondents began to display benefits 
in the year prior to the move and then showed 
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statistically significant improvement for the three 
years following the move. Finally, van den Berg et 
al. (2016) focused on the benefits to the mental 
health of individuals not only having access to 
green space, but actually utilizing the green space. 
In their study of four European cities, the results 
across all cities showed higher scores on mental 
health surveys from individuals who frequented 
urban green spaces.

Complementing the focus on accessibility of green 
space is the recent work addressing broader social 
and equity factors that impact mental health such 
as social cohesion. Ayala-Azcárraga, Diaz, and 
Zambrano (2019) added to the findings that the 
activities offered at parks and the social cohesion 
created are key factors in the mental health 
benefits of urban parks. The different activities at 
parks, such as sports, rest, and play, accommodate 
various people with diverse backgrounds. This 
promotes interactions between people, leading to 
social cohesion. The study also found that greater 
“naturalness” of parks was related to positive mental 
health. Furthermore, users stated they had better 
physical states and life satisfaction. Wan, Shen, and 
Choi (2021) added to this knowledge base through 
a systematic review of studies that found that three 
aspects of green spaces impacted the development 
of social cohesion; the physical characteristics of 
the space, the layout of the space, and the level of 
maintenance of the space combined to significantly 

predict social cohesion. Based on these and similar 
studies, Hunter et al. (2019) put forward that a key 
element to building on the mental health benefits 
of green space is to plan and design features from 
the start that focus on long-term health and social 
benefits, including management and maintenance 
plans.

2.6 Conclusion/Gap of Knowledge
There is currently a gap in the connection between 
the design of parks and the health benefits 
they provide. By creating data-driven design 
recommendations aimed at improving health, 
parks could help reduce the burden of disease. 
In particular, people with HICP serve as a model 
for building these recommendations because 
these people have the most significant pain. By 
focusing on the most severe cases, the same effects 
will appear in less severe cases of chronic pain. 
Literature shows that mental health management 
and exercise can benefit people with chronic pain. 
By using existing medical studies to inform design 
through recommendations that emerge from 
research, the opportunity exists to create design 
recommendations that specifically address the 
needs of people living with HICP. Based on this 
opportunity, this thesis focuses on the potential 
for urban park design to help reduce the effects of 
HICP.

How can urban park design 
help reduce the effects of 
high-impact chronic pain?
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3.1 Introduction
This thesis uses the approach of a systematic review 
of journal articles to identify factors of green space 
that improve health outcomes as well as factors 
specifically related to high-impact chronic pain that 
reduce symptoms. Systematic reviews follow a series 
of specified steps: determine the question, review 
the literature, filter the studies, assess the quality, 
calculate the outcome measures, and interpret the 
results (Gopalakrishnan and Ganeshkumar 2013).

As the two areas of research are disparate from each 
other, the systematic review process was conducted 
twice, once with each area of study, to properly 
filter articles that span the breadth of these two 
areas. Outlined below are the steps of the method 
chosen as well as the strengths and limitations of 
the chosen method.

3.2 Rationale Behind Chosen Methodology
The foundation of this research lies in the idea 
of combining two areas of research, high-impact 
chronic pain and urban park design for medical 
therapy, to provide design recommendations that 
enhance health outcomes for the population of 
individuals with HICP. To achieve this outcome, 
a research method is required that elicits the latest 
developments in each area that can be combined 
to develop appropriate recommendations. As both 
research areas are relatively new, few professionals 
have experience or expertise in modifying urban 
park design specifically for public health purposes. 
Thus, interviewing experts either directly or through 
surveys, which is a standard methodology in design 
recommendation efforts, is not a viable approach. 
Additionally, since identifying individuals who 
have HICP or similar afflictions runs into privacy 
issues that go beyond the scope of this effort, 

the potential to survey these individuals is not 
appropriate. Finally, using observation techniques 
to observe individuals using a specific park is not 
appropriate since few parks have intentionally made 
these modifications, and thus, reachable parks are 
not available for observation studies.

The inability to use these standard design research 
approaches creates several issues including: the lack 
of expertise significantly reduces the potential for 
primary sources to provide direct input into what 
factors should be considered in the study; the lack 
of precedents reduces the potential to develop 
recommendations from critically acclaimed 
design installations;  health privacy issues inhibit 
the ability to directly obtain information from 
individuals with HICP. Furthermore, in terms of 
working with individuals with HICP, the lack of 
resources available to do an accepted pain study 
of a large population would make it difficult to 
understand if there were true associations between 
the tested design variables and improved health 
or if other confounding factors caused the result. 
The combination of these limitations requires a 
methodology outside the standard design research 
approaches, but which allows a final outcome of 
design recommendations.

In determining an appropriate methodology to 
overcome the identified limitations of standard 
approaches, the evaluative criteria included that 
the methodology: allowed for a large body of 
research to be analyzed and synthesized across 
disciplinary boundaries, the technique minimized 
bias in the research results being studied from 
issues such as confirmation bias that may occur due 
to inappropriate survey or interview techniques, 
and the technique must be applicable to multiple 
bodies of knowledge as this effort synthesizes both 

METHODOLOGY
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design and public health data.

The methodology selected in response to these 
criteria and the stated limitations is a systematic 
review. A systematic review is formally defined in 
the Cochrane Handbook for Systematic Reviews of 
Interventions as follows:

A systematic review attempts to collate all empirical 
evidence that fits pre-specified eligibility criteria in 
order to answer a specific research question. It uses 
explicit, systematic methods that are selected with 
a view to minimizing bias, thus providing more 
reliable findings from which conclusions can be 
drawn and decisions made (Higgins et al. 2019).

The Canadian Institutes of Health Research 
updated this definition into the PRISMA statement 
which defines systematic reviews as follows:

A systematic review is a review of a clearly formulated 
question that uses systematic and explicit methods 
to identify, select, and critically appraise relevant 
research, and to collect and analyze data from the 
studies that are included in the review (Moher et 
al. 2009).

The systematic review methodology allows for the 
analysis and synthesis of existing research studies 
to extract key findings with the explicit goal of 
answering a research question by using a series of 
defined steps. More than 8,000 systematic reviews 
are published each year in the field of public health, 
making it one of the most common research 
methodologies utilized for examining multiple 
research efforts to extract key findings (Chalmers 
and Fox 2016). As seen in Figure 3.1, these steps 
formalize the study review process to narrow the 
population of potential studies down to a set that 
specifically addresses the question of interest. 
At the core of the process is the identification of 
potential research studies previously published, the 
narrowing of the studies by specific filters, and the 

extraction of key findings based on relevance to the 
research question. By using peer-reviewed studies 
for appropriateness of technique, the systematic 
review does not rely on an individual study for 
final conclusions. Rather, by combining multiple 
studies, the systematic review brings together 
related efforts into a single focal point based on 
the research question thus reducing the possibility 
of bias or relying on a study with inappropriate 
research methodology. In the context of the current 
thesis research, the systematic review process allows 
for a review of a broad range of existing public 
health and design research efforts to synthesize the 
findings into a single set of design recommendations 
following an established methodological approach. 

In summary, the use of the systematic review 
methodology addresses the limitations of typical 
design research methods by eliminating the 
need for the author to directly interview experts, 
interview individuals with the specific health 
condition, observe individuals in a specific 
location, or evaluate imperfect precedents. The 
systematic review process also addresses the 
critical requirements to reduce bias, work across 
multiple disciplines, and allow for the synthesis 
of multidisciplinary results. Concurrently, the 
systematic review methodology allows the research 
to incorporate a breadth of studies on effective 
strategies for HICP as well as studies on the 
effectiveness of urban parks in enhancing physical 
and mental health. The inclusion of this breadth 
of studies then allows for the synthesis of findings 
into a single set of recommendations that reflect 
the combined research of both fields of study.

3.3 Implementation of Methodology
The implementation of the systematic review 
for this thesis followed the process diagrammed 
in Figure 3.1. Specifically, the four steps of 
identification, screening, eligibility, and inclusion 
were systematically followed to produce a final 
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set of research articles used to develop the final 
recommendations. As detailed above, this process 
is the core that every research effort in the public 
health domain is required to follow to be considered 
a valid systematic review. In the context of the 
current research effort, the individual steps are 
detailed below. The underlying emphasis in each 
step was to remain focused on the overall research 
objective of providing recommendations for urban 
park design to support individuals with HICP. 
Keeping this as the focal point enabled the research 
process to remain in scope and ensured that each 
study selected for the final group was directly 
related to the overall research question.

3.3.1 Identification of Articles
The first step in the systematic review process 
is to identify the population of studies that may 
potentially be used to answer the research question. 
Identifying this population requires selecting one 
or more databases of research articles that contain 
the full population of research articles relevant 
to the research question. As detailed by Jahan et 
al. (2016), an extensive search strategy utilizing 
authoritative databases minimizes bias in the 
review process. The databases supporting the 
research question in this thesis were selected based 
on established guidelines for selecting sources (Bain 
2022). For the medical component of this research 
that addresses physical activities that reduce HICP, 
the identification process identified the PubMed 
database as the authoritative resource for relevant 
articles. Similarly, for articles on the physical and 
mental health benefits of green space, the Web of 
Science was identified as the authoritative resource 
for the design elements. Both databases were used 
to identify articles in the two bodies of research to 
ensure thoroughness and completeness.

The next step in the identification process was to 
identify the population of articles that would be 
used as the initial set from which to filter. This 
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identification process requires the use of keywords 
to narrow the thousands of potential studies in the 
databases down to an initial group that has the direct 
potential to address the research question. Through 
this process, eligibility criteria are established to 
form the boundaries of the systematic review 
(Jahan et al. 2016). In the current effort, the two 
research bodies had multiple topics from which 
keyword searches were made to establish criteria. 
For the HICP research, there were keyword searches 
related to exercise and keyword searches related to 
mental health. For the urban park benefit research, 
keyword searches were related to mental health, 
physical health, and exercise. The set of keywords 
for each topic used for the identification process are 
shown in the following diagram. 

The conclusion of the identification process for 

HICP pain management through physical activity 
and mental health management resulted in the 
identification of 242 articles. These articles cover 
research from posttraumatic stress symptoms from 
chronic pain to adventure therapies.

The conclusion of the identification process for 
the health benefits of green space resulted in the 
identification of 807 articles. These articles cover 
research from forest walking to sensory engagement.

3.3.2 Screening
The second step in the systematic review process 
is to screen the initial population of articles by 
comparing the abstracts of each article against the 
research question and excluding articles not directly 
related to the topic of interest. In the abstract 
review, articles relating to non-pharmaceutical 

Figure 3.2 Diagram of keyword searches used to identify articles for systematic review.
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therapies outside of utilizing green space as well 
as new medications for pain were eliminated from 
the HICP population. Concurrently, articles on 
urban green spaces’ impacts on climate change and 
social cohesion were removed from the green space 
population. The conclusion of the abstract review 
process reduced the eligible population to 97 HICP 
articles and 273 green space articles.

3.3.3 Eligibility
The third step in the systematic review process was 
determining the eligibility of studies based on full-
text analysis, also referred to as content analysis. 
In particular, the introductions, results, and 
conclusions of the articles provided key information 
to determine eligibility. The eligibility process is 
where a focus is put on the specific parameters and 
results of a study. Eliminating studies that did not 
have the appropriate study populations, did not 
focus on the appropriate outcome, or introduced 
factors outside the focus of the current research are 
all examples of why an article could be filtered out 
during the eligibility process. As with the screening 
of the abstracts, the key to this phase is retaining 
the focus on the overall research question to avoid 
introducing subjectivity and bias. 

Of particular interest in the eligibility phase was 
the elimination of articles in the HICP population 
that could not associate specific physical activity 
factors with positive outcomes for HICP treatment. 
Similarly, articles were eliminated from the green 
space population that did not clearly state the factors 
of physical or mental health benefits of green space. 
These eligibility screenings eliminated studies that 
may have addressed physical activity benefiting 
HICP or the role of urban parks in enhancing 
physical health, but which failed to provide specific 
results that could be synthesized into broader 
recommendations. This left a population of articles 
where each article concluded with specific results 
and/or recommendations regarding either the role 

of physical exercise or mental health treatment in 
HICP, or enhancing physical and mental health 
through urban parks.

This left a total of 123 articles, 87 green space 
articles and 36 HICP articles, for the Included 
phase of the systematic review process.

3.3.4 Included
The final step in the systematic review process is to 
conduct a final review of the studies to determine 
what studies should be included in the final 
review set. In this review process, the full-text of 
the articles was reviewed specifically against the 
research question to obtain a set of final articles 
where each may contribute to developing new 
design recommendations. A key element of this 
final review process is to ensure that articles are 
not eliminated for any reason other than they 
may not directly address the research question. As 
other factors such as type of study were included in 
previous filtering stages with the specific purpose 
of developing a set that met the research criteria, 
the inclusion of additional factors in the final 
stage could lead to a bias in the final outcome 
(Needleman 2002). 

Given the guideline to not include additional 
factors in the final stage, the final filtering focused 
on eliminating studies that did not include specific 
findings related to the research question. In this 
case, the final filtering focused on eliminating any 
papers that did not include recommendations, 
associations, or guidelines that were based on the 
trials or summaries reported in the paper. In this 
manner, the final set for the Included phase were 
papers with results that could be combined to form 
the final recommendations for the report. The 
conclusion of this final filtering process resulted in 
30 papers related to HICP recommendations and 
65 papers related to urban park usage.
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3.4 Qualitative Coding
Once the final set of papers was determined from 
the screening and filtering process, the process 
of extracting and combining recommendations 
and findings from this study commenced. In a 
systematic review, there are two possible paths that 
can be taken in analyzing data, quantitative and 
qualitative. In a quantitative approach, statistical 
methods are employed to develop a meta-analysis. 
This approach is typically implemented when 
large sample sets are available and the focus is on 
determining the agreement among studies and 
the validity of individual findings (Simunovic, 
Sprague, and Bhandari 2009). This approach has 
the advantage of providing a statistical lens on the 
data for an additional level of confidence in the 
findings. However, it is only relevant in cases where 
large data sets can be parsed on specific factors such 
as age or gender. Public health studies incorporate 
meta-analysis techniques typically when population 
or longitudinal studies are undertaken on large 
groups of individuals (Mosteller and Colditz 1996).

While a quantitative approach has the advantage 
of statistical inquiry and confidence analysis, it 
is not appropriate in areas where the data is less 
categorical or the focus is on exploration and 
discovery. Specifically, in cases where the data is 
primarily narratives, or the data is from small sample 
sizes, qualitative methods provide the flexibility to 
iterate within the process and focus on emergent 
discovery where the findings emerge as further data 
and studies are reviewed (Tolley et al. 2016). When 
these qualitative techniques are incorporated, 
the analysis is formally referred to as a systematic 
review. This is the process adopted for this study as 
the research question required an emergent process 
of finding the specific recommendations for HICP 
patients.

The specific qualitative approach adopted for this 
thesis was to conduct a content analysis of the final 

set of papers to extract common findings through 
a process of coding keywords and phrases. In this 
process, each paper was read and key findings 
related to associations and recommendations were 
highlighted and included in a spreadsheet to allow 
for frequency analysis.

The completion of the coding process provided 
the opportunity to combine categories into key 
takeaways. The key results then provided the seeds 
for a summative analysis where the findings could 
be interpreted into key findings. For example, the 
coding of studies that highlighted the benefits of 
walking and walking trails in treating HICP led 
to the key recommendation that walking trails 
should be included in urban parks for the benefit 
of increasing walking as therapeutic exercise. This 
process was repeated over the course of the coded 
phrases to develop individual recommendations. 
The totality of these key findings then formed the 
foundation of the recommendations presented in 
this research. In this manner, the methodology 
followed the protocols laid out for systematic 
reviews by established bodies and captured in the 
PRISMA statement.

3.5 Limitations of Chosen Methodology
The systematic review method is well-established 
in the public health domain. As detailed in this 
section, thousands of systematic reviews of research 
are performed each year. The reviews cover all 
areas of public health and provide a benefit by 
bringing numerous and diverse research results 
together into summaries that spotlight findings 
across the studies. The explicit guidelines for a 
proper systematic review make the methodology 
repeatable for numerous topics. However, the use 
of this methodology does have limitations.

First, a systematic review relies on secondary sources 
to develop new conclusions and recommendations. 
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This method requires  the researcher to select 
studies adopting appropriate research methods 
in the process of generating results. There is a 
chance that these individual studies may not have 
implemented their methods appropriately and thus 
the secondary use of the data could incorporate 
those original issues. Thus, a limitation of the 
method is the dependence on the researcher to 
filter out primary sources that may not meet the 
standards required in the systematic review.

Second, the systematic review methodology could 
introduce bias in the filtering process if the rules 
for filtering are not followed explicitly. Bias should 
not enter the filtering process if the guidelines for 
a systematic review are followed by the researcher. 
The filtering process should be restricted to a focus 
on the research question and on primary results that 
directly answer the question as stated. However, it 
is possible for a researcher to start including other 
primary studies by broadening the context of the 

research question, or including studies that are not 
objective in their findings, or including studies 
that the researcher may find interesting but are not 
related to the core question. 

Finally, the systematic review method has a 
limitation in that primary sources are being 
reinterpreted in a secondary study. While this is 
not an issue where quantitative results are being 
synthesized into a larger data set and analyzed, if 
the individual studies are all qualitative in nature, 
then the systematic review would be combining 
qualitative results into new qualitative results. 
This process introduces opportunities for bias, 
misinterpretation, and misuse of the previous 
results. In the cases where qualitative results are 
being used, the baseline requirement to focus 
on the research question needs to remain at the 
forefront of the effort to minimize the misuse of 
primary data.
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4.1 Introduction
Chronic pain management is advancing in both 
pharmacological and non-pharmacological areas. 
The non-pharmacological treatment area is seeing 
significant gains in the inclusion of exercise, mental 
health support, and nature exposure as part of 
an overall pain management regimen. Studies 
demonstrate that individuals who participate 
in activities such as yoga, strength training, and 
walking obtain relief from chronic pain. As a result 
of these findings, alternative treatment options 
are becoming central components of chronic pain 
treatments. Concurrently, the medical benefits of 
green space in urban areas are being documented in 
multiple studies, building on a decade of research in 
the area. These studies are finding that green spaces 
provide both medical and psychological benefits to 
individuals living in urban areas. In particular, these 
spaces create improved psychological outlooks, as 
well as overall health benefits.

The results of the research conducted in this 
thesis bring green space benefits and chronic 
pain management together in a series of 
recommendations for urban parks to serve as non-
pharmacological aids in treating individuals with 
chronic pain. The following sections introduce 
these recommendations through a series of steps 
that reflect the systematic review methodology 
employed in this effort. First, the final results of 
the coding process are presented for both urban 
parks and non-pharmacological treatment of 
HICP. These results are each presented together 
with recommendations based on the findings 
from the coding process. These individual 
recommendations are then combined into a set of 
final recommendations that represent the overall 
contribution from this effort.

4.2 Park Coding Results
The results of the coding effort detailed in the 
previous chapter are presented in Table 4.1. As 
illustrated, the analysis of the studies included 
in the effort resulted in seven general categories. 
The categories are composed of related factors 
addressing similar issues within park design. The 
seven categories are summarized as follows:

• Frequency/Intensity/Duration - Factors 
addressing the level of use for individual parks
• Green/Natural Elements - Factors addressing 
the natural elements that enhance a park’s usage 
and support for activities
• Activities - Individual activities that are 
typically found in a park environment
• Other Physical Attributes - Broad set of 
physical characteristics of parks including 
amenities and fitness support areas
• Other Factors - Non-physical attributes of 
parks that have been found to be important to 
users and impact frequency of use
• Management Attributes - Operational factors 
that need to be addressed to enhance park usage
• Improvements - Benefits of park usage for 
individuals as identified through research 
studies

While Natural Elements and Improvements might 
be expected because they focus on existing and 
proposed conditions, respectively, the remaining 
categories cover a range of topics from specific 
activity support to park management. Of these, 
Physical Attributes has the most subcategories with 
eleven, and Other Factors has the least with three.

As expected, the coding process for parks resulted 
in a significant number of papers focused on the 
natural attributes of parks. Specifically, research 

RESULTS



19

Frequency, Intensity,
and Duration Natural Attributes 46 Management Attributes
high greenness intensity 23 biodiversity 15 quality 6
longer duration 11 trees/tree canopy 14 aesthetics 3
increased frequency 3 water 8 maintenance 2

lawns 5 cleanliness 2
Physical Attributes natural topography 4 safety 1
walking trails 11 seasonality 3
facilities/amenities 9 flowerbeds 2 Other Factors
sports fields/courts 4 minimal grass 2 calm/less noise exposure 5
large park size 4 sensory experiences 3
open areas 3 Activities 20 programming 1
views 3 walking 9
fitness equipment 3 socializing 8 Improvements Tracked
visibility/openness 2 cycling 4 improved mood 42
play equipment 2 jogging 2 better physical health 21
plazas 1 water activity 1 more frequent exercise 19
lights 1 commuting 1 longer exercise duration 4

decreased pain 4

is increasing on the benefits of biodiversity and 
specific types of green space. Significant attention 
is also placed on the types of activities that should 
be supported in a park, as well as the maintenance 
and safety requirements to promote park usage.

The most common improvements that were 
tracked in the papers were improved mood, better 
physical health, and more frequent exercise. The 
recommendations presented below are anticipated 
to provide similar benefits as they were developed 
based on these original findings. Specific factors 
from these studies have been coded and are 
incorporated into the final recommendations 
and the sample interventions presented with the 
guidance.

Each of these areas identified during the coding 

process influenced and is reflected in the 
recommendations presented in the next section.

4.3 Park Recommendations
The process of moving from coding to 
recommendations focused on creating summary 
recommendations that reflected the key findings 
from the coding process. Therefore, the items 
presented in Figure 4.1 do not represent a one-to-
one correspondence with the coding categories. 
Instead, the recommendations reflect combinations 
of elements from the seven categories. For example, 
biodiversity in parks reflects coding categories 
including high-greenness intensity, large park 
size, biodiversity, trees/tree canopy, flower beds, 
minimal grass, aesthetics, and sensory experience. 
As each of the recommendations reflects multiple 

Table 4.1 Results of coding park journal articles, grouped by similar themes.
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RECOMMENDATIONS

Trails
trails of set distances (0.25 mi, 
1.0 mi, etc), variety of trails with 
many intersections, topography, 
and materiality to vary 
workouts and keep people 
interested, accessible entrances 

and exits for commuters

Facilities, Amenities, Sports
areas for programmed activities, 
playground equipment, exercise 
equipment, sports �elds or 

courts, facilities

Biodiversity/Nature
minimize gray space and lawn, 
plants with various textures and 
interactivity, large tree canopy

Outdoor “Rooms”
create spaces for groups of 
di�erent sizes to allow privacy, 

reduce noise, and focus views

Water
preferably usable for water 
activites but at least interactive

Safety
good lighting for use all day, 

view corridors, lockers

Seasonality
plants with year-round interest 
and change throughout the year, 
usable spaces during all seasons 

to keep people coming back

High Quality,
Low Maintenance

plants that do not require a lot 
of care, minimal lawn, no 

fruiting plants

Frequency, Intensity,
and Duration

Natural Attributes

Management Attributes

high greenness intensity
biodiversity

quality

longer duration
trees/tree canopy

aesthetics

increased frequency
water

maintenance

lawns

cleanliness

Physical Attributes

natural topography

safety

walking trails

seasonality
�owerbeds

facilities/amenities
sports �elds/courts

Other Factors

minimal grass

calm/less noise exposure

large park size

sensory experiences

open areas

Activities

programming

views
�tness equipment

walking
socializing

visibility/openness

cycling

play equipment

jogging

plazas

water activity

lights

commuting

Figure 4.1 Diagram of eight park recommendations showing which factors from the journal article coding were 
combined to make each recommendation.
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Frequency, Intensity,
and Duration Categories of Exercise 27 Other Factors
moderate-high intensity 7 aerobic exercise 8 self-efficacy 4
2-3x/week 2 strength training 5 motivation 3
at least 30 minutes 2 flexibility 4 support of others 2
low-moderate intensity 1 combination 4 good attitude/experience 1

Movement Therapies 12 Recommended Exercise Improvements Tracked
tai chi 7 walking 7 decreased pain 27
yoga 6 body awareness exercises 1 increased functioning 12
multidisciplinary rehab 3 pool exercises 1 improved mood 10
mindful stress reduction 2 cycling 1 reduced fear of exercise 7
pilates 2 improved quality of life 6
qigong 2 Other Methods greater resiliency 1
dance 1 psychological therapies 5

going outside 1

coding categories, there is no exclusive relationship 
between recommendations and categories. 
Rather, the coding categories inform a broader 
recommendation that reflects the influence of 
multiple categories. These recommendations 
are intended to be guidelines that designers 
and managers of urban parks should follow. 
For example, recommendations related to 
greenness and amenities are targeted at design, 
while recommendations focusing on safety and 
maintenance are targeted at operations. The 
combination of these perspectives is meant to 
produce a park that is both welcoming to users, as 
well as supportive of regular and repeated use.

4.4 HICP Coding Results

The coding effort for the HICP research papers 
followed the same process as that used for urban 
parks. As with parks, the transition from coding 
to HICP recommendations initially focused on 
developing categories of factors. Similar to the 
urban park category development, the HICP 
categories group similar factors under representative 
headings. The seven categories developed from the 
HICP papers are as follows:

• Frequency/Intensity/Duration - Factors 
related to the level of exercise found to benefit 
individuals with HICP
• Movement Therapies - A range of movement-
based therapies identified as beneficial for 
HICP treatment
• Exercise - Factors related to the general types 
of exercise, aerobic, strength, and stretching, 

Table 4.2 Results of coding chronic pain journal articles, grouped by similar themes.
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that are beneficial for HICP
• Types of Exercise - A group of exercises 
not included in movement therapies that are 
recommended for individuals with HICP
• Other Methods - Non-exercise based therapies 
that complement exercise to provide HICP 
improvement
• Other Factors - Factors related to the 
individual’s role in successfully benefitting 
from exercise
Improvements - Factors related to HICP 
benefits that can be achieved from exercise

The seven categories can be broadly divided into 
two groups: benefits and therapies. This reflects 
the two general focal points in medical research; 
determining new treatments for conditions and 
determining the efficacy of treatments that are 
put in place. The benefits group includes both 
physical and psychological benefits. Similarly, the 
therapy group consists of both movement therapies 
and guidelines for intensity and duration. The 
combination thus provides an overall perspective 
on how exercise can offer a non-pharmacological 
approach to HICP treatment.

The improvements tracked in these journal articles 
were significant to the final recommendations 
as decreased pain, increased functioning, and 
improved mood were top priorities in the 
development of the recommendations. While 
decreased pain and improved mood are important 
benefits, increased function and improved quality 
of life are even more vital to people with HICP 
because of the potential to participate fully in 
daily activities that had to previously be missed. 
Furthermore, reduced fear of exercise and greater 
resiliency are also crucial because they both increase 
motivation and improve self-efficacy, which are 
important factors to increasing exercise adherence 
and will further decrease pain.
4.5 HICP Recommendations

The recommendations derived from the 
HICP coding categories are not a one-to-one 
correspondence. Rather, the guidance represents 
the overall themes in the categories. From the 
therapies perspective, the recommendations detail 
the variety of beneficial treatments to individuals 
with HICP. These are divided between long-
established therapies, including support for 
walking and cycling, and emerging therapies, such 
as movement therapies that have positive initial 
results according to research results.

From the operational concerns perspective, the 
recommendations focus on creating a welcoming 
environment and supporting an exercise regimen. 
For the former, there is an emphasis on creating a 
safe environment to encourage individuals to visit 
a park. For the latter, the guidance is to encourage 
individuals to keep a sustained exercise regimen 
of three times a week for thirty minutes each 
day. Combined, these recommendations focus on 
creating a welcoming and supportive environment 
that will encourage individuals to engage in the 
level of exercise required to benefit HICP.

4.6 Final Recommendations
The final recommendations presented in this study 
combine the urban park and HICP guidance into 
a single set intended to support HICP therapy 
through urban park design and management. The 
development of the set focused on combining 
related items from the two individual groups into 
a single representative set. The set is divided into 
recommendations having to do with nature (green) 
and the built environment (blue). This set intends 
to fill the gap in knowledge of how urban parks can 
be leveraged to address medical conditions, in this 
case, HICP.

Each recommendation is summarized below, 
including the factors addressed and examples of 
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Water
pool that is 4' deep, ability to 
walk in without steps, seating 
around the inside and outside of 

pool

Movement �erapies
quiet, space for groups, privacy, 
�at area, sensory engagement,  

well-draining, soft materials

Walking and Cycling
trails that allow individuals and 
groups to walk, trails that take 
at least 30 minutes to walk, 
small topography, incremental 
seating for rest, no stairs 
handrails, accessible materials

Accessible Exercise Options 
and Variety

aerobic, strength, and �exibility 
options all with di�erent levels 
to accommodate all activity 

levels and build self-e�cacy

Welcoming Atmosphere
easy to locate entrances, ability 
to see the entire park, benches, 
maps, shade structures, bike 

racks, planting beds

Exercise 
Programming/Classes

classes available during multiple 
times of day, signs displaying 
suggested exercises for users to 
complete on their own if 
wanting to exercise individually, 

storage for valuables

RECOMMENDATIONS

Frequency, Intensity,
and Duration

Categories of Exercise

Other Factors

moderate-high intensity
aerobic exercise

2-3x/week
strength training
�exibility

motivation
self-e�cacy

at least 30 minutes

support of others

low-moderate intensity
combination

good attitude/experience

Recommended Exercise
tai chi walking

yoga body awareness exercises

multidisciplinary rehab pool exercises

mindful stress reduction cycling

pilates
qigong

Other Methods

Movement �erapies

dance

psychological therapies
going outside

Figure 4.2 Diagram of six chronic pain recommendations showing which factors from the journal article coding 
were combined to make each recommendation.
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suggested interventions. The interventions do not 
represent an exhaustive list and are intended to be 
an introductory set of examples. Additionally, the 
interventions could be appropriate for multiple 
recommendations and are not intended to be 
exclusive for the single guidance point. The overall 

focus on the guidance, however, does not change. 
As detailed in the following sections, each item 
addresses a group of factors and is intended to 
be implementable in a broad range of urban park 
scenarios.
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High Quality, Low 
Maintenance Nature

Facilities, 
Amenities, Sports

Water

Motivational and 
Informational Signage

Welcoming 
Atmosphere and Safety

1
Recomm

for-
Park-

Figure 4.3 Final recommendations.
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Movement Therapy 
Outdoor Rooms

Accessible Exercise 
Options and Variety

Sensory 
Engagement

Trails

Seasonality

1
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The user’s first impression of a space is crucial to getting them to use the space, and safety is a key 
element in people returning, as well as for creating an environment that allows for relaxation. Hence, 
parks should be designed to be welcoming from all entrances and feel safe.

Suggested Interventions

To create a welcoming environment, entrances to the 
park should be easy to locate and have view corridors 
to see the entire park. Seating areas and amenities, 
such as benches, shade structures, and bicycle racks 
should be placed near the entrances. A map of the park 
should also be located at the entrance for wayfinding. 
Additionally, planting beds and other natural features 
will help draw people in from the busy urban area.

For safety, view corridors are also important to ensure 
there are no places to hide. In semi-private areas, tall 
grasses, deciduous trees, or other plants that are not 
dense should be used to create the feeling of enclosure 
without blocking sightlines. Lighting is also a key 
element for safe park use at night. Lighting should be 
sufficient to illuminate the entire park and not leave 
any dark areas. Finally, lockers should be included in 
the design for users to store their belongings while 
exercising without the fear of having them stolen.

Welcoming Atmosphere and Safety

Figure 4.4 Gateway into park with plants and benches. (Photograph by Steve Harrington. 2015. 
City Park Entrance. https://fineartamerica.com/featured/city-park-entrance-steve-harrington.html.)

Figure 4.5 Sightlines. (Photograph by City of Boulder. 2014. Foothills Community Park. https://
www.10best.com/destinations/colorado/boulder/boulder/attractions/foothills-community-park/.)

Figure 4.6 Outdoor lockers. (Photograph by Gantner Group. 2017. Lockers 2 Attraction. https://
www.gantner.com/lockers-2-attraction/.)

Figure 4.7 Lights built into ground and wrapped around trees. (Photograph by MusikAnimal. 2014. 
Zuccotti Park. https://en.wikipedia.org/w/index.php?title=Zuccotti_Park&oldid=1038300662.)
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Parks that are well-maintained are more likely to be used; however, natural areas with biodiversity 
in species are more desirable. Therefore, parks should be designed with vegetation that requires little 
maintenance, while still being aesthetically pleasing.

Suggested Interventions

Native plants allow for high-density plantings 
that require little maintenance. Native plants are 
acclimatized to the weather conditions of the area, 
meaning that watering the vegetation will be minimal 
or nonexistent. Native plantings also allow the plants 
to follow their natural lifecycles, which reduces the 
need for maintenance and pruning. Additionally, 
plants should be chosen that do not drop fruits or 
seeds as another way to minimize maintenance.

Lawns should be kept to a minimum, as they require 
a significant amount of water to look attractive and 
require regular maintenance from spring to autumn. 
In areas where lawns may be desired but will not have 
heavy foot traffic, ground-covers are recommended as 
a low-maintenance solution.

Gray infrastructure should be kept to a minimum, 
as green space is more desirable in parks. Natural 
materials, such as wood and stone, should be used 
instead of concrete for their permeability and aesthetic 
cohesion.

High Quality, Low Maintenance Nature

Figure 4.8 Colorado native planting bed. (Photograph by Denver Botanic Gardens. n.d. Native 
Collection. https://www.botanicgardens.org/our-collections/living-collections/native-collection.)

Figure 4.9 Thyme groundcover. (Photograph by High Country Gardens. n.d. Pink Chintz Creeping 
Thyme. https://www.highcountrygardens.com/perennial-plants/thyme/thymus-pink-chintz-nm.)

Figure 4.10 Low maintenance maple tree. (Photograph by Paul Cox. 1988. Acer Grandidentatum. 
https://www.wildflower.org/plants/result.php?id_plant=acgr3.)

Figure 4.11 Premeable accessible stone path. (Photograph by TRUEGRID Paver. 2020. The Many 
Benefits of Permeable Walkways. https://www.truegridpaver.com/permeable-walkways/.)
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Facilities, amenities, and sports fields/courts cover a broad range of designed park features. Amenities 
are the anchor facilities to draw users into parks and are key to encouraging exercise. The quality and 
diversity of these elements are signs of a high-quality park and in turn are the most frequently used. 

Suggested Interventions

Spaces of different sizes should be made for 
programmed fitness classes of various sizes. Twenty 
square feet per individual is a typical yoga studio 
size and can be used as a guide for creating an 
appropriately sized area. These areas should be flat 
and well-draining for enjoyable exercise experiences. 

Playground equipment is also an important part of 
the park design so children can also exercise and enjoy 
the park. Playgrounds should be located away from 
the entrances for safety reasons.

Exercise equipment should be spread throughout 
the park to promote movement between stations. 
Wayfinding signs should help users navigate from one 
place to another.

Facilities should be located centrally in the park for 
easy access. A plaza should surround the facility for 
outdoor events.

Sports fields and courts should also be included.

Facilities, Amenities, Sports

Figure 4.14 Outdoor fitness equipment. (Photograph by COLMEX. n.d. Fitness Parks for Everyone. 
https://www.colmex.eu/.)

Figure 4.12 Space for exercise class. (Photograph by Denver Botanic Gardens. 2021. Sunrise Vinyasa 
Yoga. https://303magazine.com/2021/06/summer-outdoor-workouts-2021/.)

Figure 4.15 Basketball court. (Photograph by Charlottesville Parks & Recreation. n.d. Basketball 
Court Washington Park 2. https://webtrac.charlottesville.gov/wbwsc/webtrac.wsc/iteminfo.html.)

Figure 4.13 Park gathering area with facilities and plaza. (Photograph by Design Concepts. n.d. 
Centennial Center Park. https://www.dcla.net/center-park.)
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Figure 4.16 Seating area next to stream. (Photograph by City of Sugar Land. n.d. Oyster Creek Park 
Stream and Seating. https://www.sugarlandtx.gov/facilities/facility/details/Oyster-Creek-Park-13.)

Water features draw people to parks, improve mental health, provide calming noise, and are more 
desirable to exercise near. Therefore, parks should be designed with multiple forms of water features.

Suggested Interventions

Moving water, such as a stream or fountain, can 
create a calming soundscape and should be placed in 
calmer areas of the park. People prefer exercising near 
water, so trails and flat grassy areas to exercise should 
be situated around a pond. In drier climates where 
water features are not feasible, bioswales can be used 
to create water areas when available.

Water features should act as catchment areas for 
rainwater on the site to create a sustainable water 
system and prevent flooding in the park. This requires 
topography that angles toward the water feature.

If a pool is being considered on the site, it should 
be four feet deep for pool exercises. The pool should 
also have a sloped entrance so users have the ability to 
walk into the pool. Finally, seating should be placed 
along the inside edges of the pool for rest.

Water

Figure 4.17 Pond with trails. (Photograph by Mike Newman. 2019. Hazel Evans Walking Trail. 
https://arkokhiker.org/outdoors/fort-smith-carol-ann-cross-park-hazel-evans-walking-trail/.)

Figure 4.18 Bioswale catchment area. (Photograph by Cornell University. n.d. Botanic Gardens 
Bioswale. https://sustainablecampus.cornell.edu/campus-initiatives/land-water/sustainable-
landscapes-trail/botanic-gardens-bioswale.)

Figure 4.19 Pool with walk-in entrance. (Photograph by Active England. 2020. Chagford Lido. 
https://activeenglandtours.com/top-10-hidden-swimming-spots-in-the-south-west/.)
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Figure 4.20 Motivational sign. (Photograph by AdobeStock. 2021. Great Things. https://www.
wewishes.com/top-15-inspirational-achievement-quotes-about-success-and-greatness/.)

Lack of motivation and fear of pain are two of the main factors that prevent people from exercising. 
Motivational and informational signage would help encourage people to exercise, remove the stigma 
around chronic pain, and explain to people with HICP how they can exercise safely.

Suggested Interventions

Motivational signage should be placed throughout 
the park, especially near therapy trails and fitness 
equipment. Signs should address both frequency 
(two to three times per week) and duration (thirty 
minutes) of exercise. 

Maps and other wayfinding signs should also be 
included to help guide people through the park.

Informational signage should include the benefits 
of exercise and parks. They should also explain the 
basics of HICP to educate users on these additional 
benefits of the park. All fitness equipment and areas 
for individual exercise should include signs of how to 
complete the exercise as well as options for levels of 
difficulty.

Motivational and Informational Signage

Figure 4.21 Wayfinding sign. (Photograph by Ayers Saint Gross. 2011. Stono Preserve Signage & 
Wayfinding. https://ayerssaintgross.com/portfolio/coc-dixie-graphics/.)

Figure 4.22 Informative signange. (Photograph by Katherine Gorge. 2021. Walking Track 
Interpretive Signage - Nitmiluk. https://interpretivedesign.com.au/portfolio/interpretive-projects/
walking-track-interpretive-signage/.)

Figure 4.23 Fitness instructional sign. (Photograph by Boex. n.d. National Trust Outdoor Gym. 
https://www.boex.co.uk/portfolio/national-trust-outdoor-gym/.)
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Movement therapies engage both the body and the mind, making them highly beneficial for HICP. 
Outdoor “rooms” should be created in the park for these movement therapies that are semi-private 
to reduce noise and prevent self-consciousness. 

Suggested Interventions

Planting beds and trees are helpful in creating 
outdoor rooms. Height and density are the two key 
factors in delineating where one “room” ends and the 
other begins; the denser and taller the vegetation, the 
more separate the areas feel. Shrubs and coniferous 
trees will create more enclosure than most grasses, 
perennials, and deciduous trees. Denser plantings 
can also function as a sound barrier as well as hide 
unwanted views.

Topography also divides spaces and can serve as a 
sound barrier; by lowering or elevating an area, the 
spaces become differentiated. For a more significant 
delineation of space, a combination of plantings 
and topography can be used. Additionally, raised 
planting beds create a physical wall, which also serves 
as a clearer separation of areas. Finally, changes in 
materiality will also separate spaces, such as a change 
from lawn to stone.

Movement Therapy Outdoor Rooms

Figure 4.24 Dense foliage creating private outdoor room. (Photograph by Eric Van Lokven. 2019. 
How to Create Garden Rooms. https://www.thespruce.com/how-to-create-garden-rooms-4125822.)

Figure 4.25 Perennial planting bed creating semi-private outdoor room. (Photograph by Park Yoga. 
n.d. Park Yoga Class. https://parkyoga.co/.)

Figure 4.26 Topography creating separate spaces. (Photograph by Rob ‘t Hart. 2012. Fort Werk Aan 
’t Spoel. https://worldlandscapearchitect.com/fort-werk-aan-t-spoel-culemborg-netherlands-rietveld-
landscape-atelier-de-lyon-with-anouk-vogel/.)

Figure 4.27 Topography and materiality dividing spaces. (Photograph by Miran Kambič. 2016. 
Koper Central Park. https://worldarchitecture.org/article-links/epnzv/enota-completes-a-new-
central-park-with-undulating-urban-elements-in-coastal-town-of-slovenia.html.)
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A lack of self-efficacy is one of the biggest deterrents for individuals with HICP, and inhibits 
individuals from gaining the full benefits of exercise. Therefore, parks need to provide a variety of 
exercise options at different levels to allow users to feel successful and continue exercising.

Suggested Interventions

To make exercise accessible to all, there must be 
a combination of programmed fitness classes, 
instructional signs, and fitness equipment. This 
allows users to choose the modality that they prefer 
for physical activity. Additionally, all categories of 
exercise (aerobic exercise, strength training, and 
flexibility) should be included in the programming.

Classes should be offered at multiple times of day and 
on weekends to accommodate various schedules. 

Signs and fitness equipment should be dispersed 
throughout the park. Both should be placed in semi-
private, flat, grassy areas to create a safe environment 
for exercising.

Multiple levels of all exercises should be created so 
users can feel successful, not cause injury, and be able 
to improve and continue with fitness in the park.

Accessible Exercise Options and Variety

Figure 4.28 Strength exercise class. (Photograph by Michelle Le Grand. 2020. Exercise Class. 
https://good2grand.com.au/the-top-5-ways-to-start-exercising-successfully/.

Figure 4.29 Running exercise class. (Photograph by vitranc. 2021. Running Group. https://www.
verywellfit.com/how-to-find-a-running-group-2911226.)

Figure 4.30 Exercise instructional sign. (Photograph by Clint Moodie. 2021. Signage. https://www.
moodie.com.au/?tag=fitness.)

Figure 4.31 Fitness equipment with multiple levels of difficulty. (Photograph by General Recreation 
Inc. n.d. HealthBeat Outdoor Fitness System. https://www.generalrecreationinc.com/outdoor-
fitness-equipment/.)
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Sensory engagement allows users to interact with their surroundings as well as focus on the present, 
creating an environment that improves mental health and encourages frequent visits. This requires 
that multiple senses be engaged through various areas in the park.

Suggested Interventions

Plants with various textures should be used for sight 
and touch stimulation. Inflorescence, such as umbels, 
and leaves, such as pinnately compound, can provide 
visual and tactical interest. Grasses also move in the 
wind and add textural engagement. Plants with thorns 
should be avoided. Color is also a key component of 
visual engagement. Color variation should be utilized 
both for flowers and the greenery so there is visual 
interest even when the plants are not in bloom.

For auditory engagement, there are two components: 
reducing city noise and enhancing natural sounds. 
To reduce unwanted noise, a sound barrier should 
be created using topography, dense plantings, or 
strategically placed site facilities. Water features create 
pleasant sounds that can also cover some outside noise. 
When there is a breeze, plants, especially deciduous 
trees and grasses, can also provide whispering sounds. 
Finally, pollinator-friendly plants attract birds and 
other pollinators that provide an inviting soundscape.

Sensory Engagement

Figure 4.32 Planting palette focused on texture. (Photograph by Philippe Perdereau. 2017. Jardin 
Privé. http://www.diptyqueparis-memento.com/en/the-gardens-of-piet-oudolf/.)

Figure 4.33 Inflorescence and color. (Photograph by Piet Oudolf. 2017. Hauser & Wirth Somerset. 
https://detroit.curbed.com/2017/12/27/16821554/garden-designer-piet-oudolf-belle-isle-project.)

Figure 4.34 River with small waterfall creates sound. (Photograph by City of Sugar Land. n.d. 
Oyster Creek Park River. https://www.sugarlandtx.gov/facilities/facility/details/Oyster-Creek-
Park-13.)

Figure 4.35 Songbird on sunflower. (Photograph by National Geographic. 2017. Sunflower with 
Bird. https://www.nationalgeographic.com/books/article/top-10-plants-to-attract-songbirds.)
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Walking is one of the most prevalent activities in parks and is one of the most recommended exercises 
for HICP. Thus, trails specifically designed for the needs of people with HICP are required in parks. 

Suggested Interventions

Trails should connect to all park entrances for 
commuters who want to walk or cycle to work.

For accessibility, trails should be designed with 
materials that do not get slick when wet, are not 
uneven, and are permeable to prevent flooding. 
Handrails should be continuous along therapy-
designated trails and frequently along the rest of trails 
for users requiring stability. Benches should also be 
placed at intervals throughout to allow for rest. Stairs 
should not be included. 

For exercise purposes, trails should be designed with 
pathways of set distances, such as quarter-mile, half-
mile, or one mile to allow users to easily track how 
far they walked. These trails should also intersect 
frequently to give users many options of paths to 
take and choose how far they want to walk. Trails 
should be wide enough for pairs of individuals to 
exercise together. Additionally, trails should change 
materiality and include small topographic changes for 
strength and balance training.

Trails

Figure 4.36 Paths for commuting. (Photograph by iGlobal Desk. 2021. Walk to Work. https://www.
iglobalnews.com/iwellness/health-fitness/why-a-walk-in-the-park-may-be-the-answer-to-work-stress.)

Figure 4.37 Handrail along trail. (Photograph by Central Park Conservancy. n.d. The Ramble. 
https://www.centralparknyc.org/locations/the-ramble.)

Figure 4.38 Frequent seating along path. (Photograph by Fox Lake. n.d. Riverside Park. https://
www.cityoffoxlake.org/facilities/facility/details/Riverside-Park-5.)

Figure 4.39 Trail with multiple paths, small topography, and wide enough for groups. (Photograph 
by Ingfbruno. 2013. Central Park. https://en.wikipedia.org/w/index.php?title=Central_
Park&oldid=1073011888.)
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More frequent visits to parks and more frequent exercise both lead to improved health, and therefore 
parks should be designed to be used in all seasons. This requires spaces that can be used in all weather 
conditions and a design that interests people to come back throughout the year.

Suggested Interventions

The addition of indoor facilities would allow for 
programmed classes to occur in all weather conditions. 
Facilities should be situated so they create minimal 
shade in the park during the winter months and 
block the wind. This would mean facilities should be 
put on the northern part of the site in the northern 
hemisphere.

Shade structures can also be beneficial year-round. By 
orienting a roof in the proper direction, the sun would 
be blocked in the summer and allowed in during 
the winter. Furthermore, by using an impervious 
material, the covered area would be kept dry from 
rain and snow. Thus, creating both large and small 
shade structures would be beneficial to accommodate 
group exercise classes.

Plants should be selected for year-round interest. This 
can be done with evergreens, perennials with various 
inflorescences that retain their structures in the winter, 
and plants with berries that stay colorful through the 
winter. Bloom times should also be coordinated to 
take advantage of the full growing season. Deciduous 
trees with autumn interest are also desirable and 
should be planted on the southern part of the site to 
block the sun in the summer and let light in during 
the winter. 

To reduce allergens in the summer and allow for better 
use of parks during those months, low-allergen plants 
should be selected. Additionally, female plants do not 
produce pollen, and only produce fruit if pollinated, 
so female-only beds are preferred wherever possible. 

Seasonality

Figure 4.40 Shade structure with openings for winter sun. (Photograph by Superior Shade. 2020. 
Juan Tabo Hills Park. https://srpshade.com/inspirations/parks-recreation-shade-projects/juan-tabo-
hills-park.)

Figure 4.41 Colorful leaves in autumn. (Photograph by Rachel Schulkin. 2021. Columbia Park. 
https://parkways.seattle.gov/2021/09/22/best-parks-to-take-in-beautiful-fall-colors/.)
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4.7 Summary
Urban parks provide a unique opportunity to 
design for reducing high-impact chronic pain. 
Following the systematic review process, coding 
the two bodies of research resulted in coded factors 
such as “lawns” to capture the key ieas in the papers. 
These individual factors were then combined into 
lists of HICP and Urban Park categories such as 
“biodiversity” and “exercise”. From these lists, a 
set of HICP and Urban Park recommendations 
was created that reflected the respective categories. 
Finally, these lists were combined to create the final 

ten recommendations presented in this thesis. 

The ten recommendations have positive outcomes 
on increasing park usage, safety, and quality. 
However, the biggest impacts can be seen on health 
outcomes. Both mental and physical health is 
improved by these recommendations, with pain 
reduction being seen in all the recommendations. 
Table 4.3 shows the final recommendations 
and the measures that would be improved by 
each recommendation. As seen in the table all 
recommendations are expected to decreased pain.
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Table 4.3 Expected improvements based on each recommendation.
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5.1 Implications
The topics of pain reduction, physical health, 
and mental health within the context of urban 
parks have been focal points for urban planners, 
epidemiologists, and landscape architects for 
decades. While the documented benefits of parks 
vary in each of these areas, there is global consensus 
among researchers that urban parks can play a 
central role in the health of a community. The 
implication of this thesis in relation to the overall 
field of urban park design is the potential to enhance 
park design to specifically benefit individuals with 
High-Impact Chronic Pain (HICP). As detailed 
in the literature review, individuals utilize parks as 
part of their exercise and fitness routines when the 
park provides equipment or programs that meet 
their specific needs. However, as documented, the 
absence of these specific elements results in a decline 
of usage and subsequent physical health benefits for 
community members. Therefore, the opportunity 
exists to utilize parks to focus on specific concerns 
such as HICP if the appropriate design measures are 
included in the park design. The recommendations 
developed in this thesis can serve as a starting point 
for enhancing urban parks in the specific area of 
HICP control and maintenance.

Since the time of developing Central Park in New 
York City, parks have been intended to provide 
health benefits in urban settings. While the specific 
benefits have changed over time as new health 
information has been developed, the underlying 
objective remains: to benefit the physical and 
mental health of the community. With almost 20 
million people in the United States experiencing 
HICP, the potential to benefit a significant number 
of people with a physical and accompanying mental 
health condition cannot be overlooked. However, 
these individuals require specific enhancements to 

urban parks to achieve these benefits.

This thesis puts forward a series of recommendations 
specifically for urban parks to support individuals 
with HICP. The recommendations are intended 
to be ones that can be incorporated into existing 
or new parks with minimal changes to the overall 
park design. Of particular importance are the 
recommendations related to pathways, ecology, 
and structured exercise areas. The first of these, 
pathways, has potentially the largest implication 
for park designers as it moves pathways from 
purely a design element to one which has specific 
health implications. While pathways have always 
been a central design element in urban parks, 
creating pathways with the explicit intent of 
aiding individuals with HICP places guidelines 
on the development of these paths. For example, 
individuals with HICP require paths that have 
changes in elevation, reduced height stairs, and 
options for different distances of walks depending 
on their capabilities. These elements are no longer 
just for aesthetic or general health objectives, but 
rather serve to provide the mental and physical 
stimuli required for HICP patients.

The second of the primary recommendations, 
ecology diversity, could have the greatest implication 
for urban park designers as it challenges existing 
planting palettes. Rather than focusing on a limited 
vegetation palette which may fit other constraints 
and objectives, the need for biodiversity encourages 
designers to consider a broader range of vegetation 
alternatives for an individual park. While this 
may seem of less importance to the average user, 
individuals with HICP gain the greatest benefits 
by regularly partaking in exercise activities such 
as walking. To support this continued activity, 
researchers have documented that biodiversity is a 

CONCLUSIONS
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key element for keeping individuals motivated to 
exercise and obtain the associated benefits.

Finally, having space in parks specifically designed 
for structured exercise activities such as tai chi or 
pilates has implications for the spatial layout of 
urban parks. While many parks have open areas 
for general play, or structured areas for traditional 
sports such as soccer or baseball, an area designed 
specifically to support structured exercise may be 
less commonly considered and implemented. Issues 
that are important to address include the evenness 
of the ground, the grass or groundcover utilized, 
the rapid drainage capability, the acoustics of the 
area, and if appropriate, protection from common 
weather issues such as rain or heat. Incorporating 
such an area will notably enhance the ability to 
host the exercise classes that benefit individuals 
with HICP specifically, and the community in 
general. However, the intentionality required for 
these spaces may not be a standard consideration 
for many urban park designers.

These primary recommendations provide examples 
of the implications to urban park design that 
emerge from this thesis. However, the implications 
for individuals with HICP are also significant. 
Specifically, if urban park designers begin to 
incorporate the recommendations outlined in this 
work, individuals with HICP have an enhanced 
opportunity to address their pain through exercise 
within these appropriately designed urban parks. 
The opportunity to partake in exercise classes in 
appropriate settings would provide the structured 
exercise that has been found to benefit these 
individuals by keeping them motivated as well as 
enhancing mobility. Similarly, the opportunity to 
experience biodiverse parks provides the experiential 
motivation to further their exercise regimens and 
build the aerobic fitness that is associated with 
reducing HICP. Finally, having the opportunity to 
walk along pathways that are specifically designed 

with the intention of increasing the strength and 
mental self-assuredness required to address HICP 
can provide the incremental improvements that 
give individuals with HICP hope and enhanced 
mental health.

In summary, the implications from this research 
for individuals with HICP are significant in terms 
of both physical and mental health. With 20 
million individuals experiencing this condition, 
the potential exists to impact populations over a 
widespread geographic area. Equally important, 
the implication is that this research can enhance 
awareness among urban park designers of the 
potential for their work to improve the lives of 
individuals with HICP. By incorporating a set of 
foundational design recommendations, both new 
and existing urban parks can be transformed to 
achieve the health goals originally espoused for 
landmarks such as Central Park. 

5.2 Conclusion
The opportunity exists to: 1) design urban parks 
for the benefit of those individuals with HICP, and 
2) to raise awareness around the benefits of exercise 
in green space as a treatment for HICP. Both 
existing parks and future parks can be enhanced 
through additions and modifications that should 
have minimal impacts on the design of the parks. 
These modifications can significantly enhance the 
lives of individuals with HICP. As documented in 
this thesis, this opportunity is based on data-driven 
medical research that highlights the beneficial 
impacts of activities such as walking, aerobic exercise, 
and stretching. However, achieving this benefit is 
not without challenges. One such challenge is to 
provide the setting where individuals with HICP 
can take advantage of the activities leading to the 
greatest physical and mental benefits. Another 
challenge is based on the inequity of distribution 
of urban parks which requires urban planners to 
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consider how every individual has access to these 
facilities. Finally, another challenge is to change the 
perspective of many people that an urban park can 
be enjoyed safely as part of a treatment regimen. The 
recommendations in this thesis are a starting point 
to addressing these challenges and to ensuring that 
individuals with HICP have the opportunity to 
achieve the benefits that urban parks can provide.

Additionally, the recommendations are an 
opportunity to provide health benefits without 
fundamentally changing design concepts. The 
minimal cost implications and the lack of a need 
for a design or medical specialist means that these 
recommendations can be easily incorporated into 
future designs and modifications. This is essential 
to achieving widespread implementation and the 
associated impact for individuals with HICP.
	
5.3 Implementation of Recommendations
The transition of the presented recommendations 
from concepts to implementation requires 
adoption by urban communities, the profession, 
and the education system. Simply including these 
elements in a park design does not ensure usage by 
community members. 

Urban Communities
The developed recommendations can be 
incorporated into an urban park plan that includes 
program development, marketing, and long-
term maintenance. While it has been shown 
that accessibility of parks is a factor in usage 
rates, additional items including a welcoming 
environment and safety are equally important to 
enhancing urban park usage. Incorporating the 
recommendations into park designs will provide 
confidence to community members that urban 
parks will assist in physical and mental health 
selfcare.

Landscape Architecture Profession
The recommendations presented in this thesis are 
building blocks on which urban park design can 
provide greater physical and mental health benefits. 
The recommendations can be adopted by a firm 
and enhance a design with the specific goal of 
addressing physical and mental health. Individuals 
with HICP will be specific beneficiaries, but 
the community in general will benefit through 
physical and mental health attention. The example 
interventions presented with each recommendation 
are the starting point for achieving these benefits.

Education System
The potential for urban parks to benefit physical 
and mental health builds on the movement towards 
greater interdisciplinarity in design education. 
The recommendations for enhancing urban park 
design should serve as curriculum enhancements to 
provide students with a broader perspective on the 
role of urban parks. The discussion of this broader 
role of parks can lead to a new perspective on the 
role of landscape architects in the overall healthcare 
system.

In conclusion, landscape architecture can move 
beyond being a complement to traditional 
healthcare facilities through elements such as 
wellness gardens. Landscape architecture can be 
a focal point in the comprehensive healthcare of 
communities. By designing urban parks to address 
specific medical conditions, urban parks can serve 
both the general purpose of play and recreation, 
and the specific purpose of supporting physical 
and mental health. HICP is only one potential 
condition that can benefit from intentional 
landscape design. However, it is a starting point 
with 20 million potential beneficiaries just in the 
United States. The presented set of design and park 
management recommendations are the research 
contribution and the starting point to meeting the 
needs of these individuals.
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Appendix D - HICP Journal Articles Used for Coding
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Appendix E - Park Factors from Coding that Final Ten Recommendations Address
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open areas X X X

views X X X X
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visibility/openness X X
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lights X

biodiversity X X X X

trees/tree canopy X X X X X

water X X X X
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seasonality X X X
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walking X X
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cycling X X
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quality X X X X X X
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cleanliness X X X
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calm/less noise exposure X X X
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programming X X X X X X



76

W
el

co
m

in
g 

At
m

os
ph

er
e 

an
d 

Sa
fe

ty

H
ig

h 
Q

ua
lit

y, 
Lo

w
 M

ai
nt

en
an

ce
 

N
at

ur
e

Fa
ci

lit
ie

s, 
Am

en
iti

es
, S

po
rt

s

W
at

er

M
ot

iv
at

io
na

l a
nd

 
In

fo
rm

at
io

na
l 

Si
gn

ag
e

M
ov

em
en

t Th
er

ap
y 

O
ut

do
or

 R
oo

m
s

Ac
ce

ss
ib

le
 E

xe
rc

ise
 

O
pt

io
ns

 a
nd

 
Va

rie
ty

Se
ns

or
y 

En
ga

ge
m

en
t

Tr
ai

ls

Se
as

on
al

ity

moderate-high intensity X X

2-3x/week X X

at least 30 minutes X X

low-moderate intensity X X X

tai chi X X

yoga X X X

multidisciplinary rehab X X X

mindful stress reduction X X

pilates X X

qigong X X

dance X X

aerobic exercise X X X X

strength training X X X

flexibility X X

combination X X X X

walking X X

body awareness exercises X X X

pool exercises X X

cycling X X

psychological therapies X X

going outside X X X X X X X
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good attitude/experience X X X X X X X

Appendix F - HICP Factors from Coding that Final Ten Recommendations Address



77

Appendix G - Implementation Evaluation Tool

The implementation of all ten recommendations may be difficult in any given park due to budgets, physical location, 
and existing conditions. However, each recommendation can be seen as an improvement and a step towards achieving 
a park that serves individuals with HICP as well as general users of the park. The table below provides a simple 
communication mechanism to convey the level of implementation for the recommendations for either an existing 
or proposed park. The example to the right illustrates how it might be used for an individual park evaluation. While 
the goal is to have complete implementation for all recommendations, the table should be considered a point from 
which to start the conversation towards implementing a park that serves the community for both physical and 
psychological requirements.

Level of Implementation

None
No Implementation

Minimal
Recommendation is 
in place to a minimal 

standard

Satisfactory
Recommendation is 

in place to a standard 
acceptable to the 

average user

Complete
Recommendation 

would be satisfactory 
to the majority of users

Implementation Notes

Welcoming 
Atmosphere and Safety

High Quality, Low 
Maintenance Nature

Facilities, Amenities, 
Sports

Water

Motivational and 
Informational Signage

Movement Therapy 
Outdoor Rooms

Accessible Exercise 
Options and Variety

Sensory Engagement

Trails

Seasonality
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Level of Implementation

None
No Implementation

Minimal
Recommendation is 
in place to a minimal 

standard

Satisfactory
Recommendation is 

in place to a standard 
acceptable to the 

average user

Complete
Recommendation 

would be satisfactory 
to the majority of users

Implementation Notes

Welcoming 
Atmosphere and Safety

Lack of lighting in 
parking lots and along 
trails.

Consider new lighting 
design to provide 
lighting at entrances 
and along trails.

High Quality, Low 
Maintenance Nature

Native plants are used 
in multiple areas. 
Several large lawn areas 
require significant 
maintenance.

Increase native 
plantings through 
removal of lawn 
particularly along trails.

Facilities, Amenities, 
Sports

Ballfields are in place 
but minimal indoor 
facilities are in place for 
exercise classes in the 
winter.

Consider adding a 
multipurpose room 
that can be divided for 
multiple size classes 
throughout the year.

Water Several fountains 
in place including 
interactive fountains 
for hot weather. No 
natural water features.

Consider adding small 
ponds for relaxation 
areas.

Motivational and 
Informational Signage

Signage in place 
describing exercise 
options. Additional 
signage specific to 
HICP could be useful.

Add signage specific 
to HICP and other 
conditions explaining 
how exercise benefits 
the conditions.

Movement Therapy 
Outdoor Rooms

Clearly identified areas 
for movement classes. 
Well maintained 
surfaces for drainage 
and balance concerns.

No need for changes

Accessible Exercise 
Options and Variety

Fitness and movement 
classes are part of 
development. Minimal 
number of exercise 
equipment stations.

Increase focus on 
exercise equipment 
in specific areas to 
increase usage.

Sensory Engagement Multiple types of 
plants provide color 
engagement. Minimal 
sound features or 
barriers are apparent.

Consider putting a 
line of trees between 
ballfields and 
movement areas for 
sound barriers.

Trails Multiple trails of 
different posted lengths 
with different materials 
in place. Well-
maintained with good 
signage.

No changes required at 
this time

Seasonality Multiple shade 
structures in place. 
Variety of plantings 
indicate seasonality 
interest for users. 
Indoor facilities for 
winter use.

Increase variety of 
plantings across park 
for diversity of interest.


