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ABSTRACT

As healthcare organizations and designers accept, and even embrace, healing gardens and
other natural spaces as modalities for promoting the health and well-being of patients, visitors,
and staff, the spaces provided must be designed and programmed to best optimize user health
outcomes. Valid, reliable research instruments can aid in the evaluation of existing spaces. They
can also be used as guides and tools for future design and research. The Healthcare Garden
Evaluation Toolkit (H-GET) is a set of four standardized instruments developed for use,
individually or in combination, by researchers, designers, and healthcare providers to evaluate,

design, and research gardens in general acute care hospitals.

Evaluation is an important component of research on the designed environment, and is a
critical part of evidence-based design. The more valid and reliable the instrument, the greater
the likelihood that results will be credible and generalizable. To date, despite a clear need,
there are no rigorously tested, validated instruments available for the evaluation of outdoor

spaces in general acute care hospitals. The H-GET fills this need.

This mixed methods study involved development and testing of the four H-GET instruments: (a)
the Garden Assessment Tool for Evaluators; (b) Staff and Patient/Visitor Surveys; (c) Behavior
Mapping protocol ; and (d) Stakeholder Interviews. All four instruments were tested at eight
Pilot Test sites across the United States. Emphasis with data collection and analysis was on
establishing instrument reliability and validity. Data from each instrument were analyzed, and
data from the four instruments were triangulated to examine support for validity and to
explore specific hypotheses about physical and programmatic factors that promote garden use
and user satisfaction. Through H-GET pilot testing, a Healthcare Garden Evaluation Method (H-
GEM) emerged—a methodological process that the individual instruments facilitate in a
rigorous, standardized, research-based format for future studies’ design, protocol, data

collection, data analysis, and dissemination of findings.
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CHAPTER |
INTRODUCTION

1.1 Purpose and Significance of this Study

Healing gardens and other restorative nature spaces in healthcare environments have
increased in demand. No longer thought of only as “icing on the cake,” passive and active
nature contact in the form of gardens, walking paths, and other natural features are being
incorporated into healthcare facilities as an essential component of the environment of care
(Cooper Marcus & Sachs, 2014; Taylor, 2010, 2011). As designers and their clients accept, and
even embrace, nature as a modality in promoting the health and well-being of patients, visitors,
and staff, they have an opportunity to utilize existing evidence to create outdoor spaces that

optimize health outcomes.

Unfortunately, current design, programming, and maintenance of spaces in healthcare facilities
(HCFs) that provide access to nature do not always meet the needs of the users. In some cases,
so-called “healing gardens” may even be counter-productive:
Outdoor spaces designated as ‘healing’ often lack such basic necessities as shade,
comfortable seating, places for privacy or enough greenery to even be perceived as a
garden. Components that have become popular...are incorporated without
consideration for their appropriateness to the site, understanding of their meaning, or
potential users’ ability and energy levels (Cooper Marcus & Sachs, 2014, p. 77).
The disconnect between what could be provided and what is provided is due in part to lack of
research and, until recently, specific guidelines about what types of green spaces, and elements
within those spaces, offer the greatest health outcomes for patients, visitors, and staff. The
disconnect is also due to a lack of translation from research to practice; even when enough
evidence exists for a design that would most benefit users, many designers and/or healthcare

providers fail to implement the best possible design solutions.

1.1.1 Research and Evaluation for Evidence-based Design

Research is a critical component of design for healthcare facilities (Ulrich et al., 2008). The term



“evidence-based design” (EBD) addresses the imperative for designers to base their decisions
not just on intuition or prior experience: “Evidence-based design is the conscientious, explicit,
and judicious use of current best evidence from research and practice in making critical
decisions, together with an informed client, about the design of each individual and unique
project” (Stichler & Hamilton, 2008, p. 3). Evaluations of healthcare facilities, or aspects of
HCFs, are a valuable component of EBD (Cama, 2009; Hamilton, 2013; Shepley, 2011; Zimring,
1987). Conscientious, rigorous evaluation can help designers and clients assess how well a
completed design has met the goals set forth during planning, design, and construction stages.
Evaluation can also be a valuable design tool—a guide for best practices with specific
recommendations of what to do in the future. Finally, evaluation can be an excellent research
tool: Lessons learned, and questions answered, can contribute knowledge to inform future
design (Shepley, 2011; Zeisel, 2006; Zimring, 1987). As Joseph and colleagues state, “...there is a
significant need for evaluations that contribute to the healthcare facility design knowledge base
and help to strengthen and clarify the links between healthcare facility design and key
outcomes that drive healthcare organizations—a primary goal in the EBD process” (2014, p.

158).

1.1.2 Existing Healthcare Garden Evaluations

Very few rigorous HCF garden evaluations have been conducted, and only nine have been
identified in publications (Cooper Marcus & Barnes, 1995; Davis, 2011; Heath & Gifford, 2001;
Naderi & Shin, 2008; Pasha, 2013; Rodiek & Lee, 2009; Shepley & Wilson, 1999; Sherman, Varni,
Ulrich, & Malcarne, 2005; Whitehouse et al., 2001). Five of the nine studies were based on
Masters Theses or Doctoral Dissertations (Davis, 2002; Pasha, 2011; Rodiek, 2004; Sherman,
2008; Whitehouse, 1999). The methodology and findings from these studies vary significantly
depending on the evaluator, instruments used, site, budget, and stakeholders involved. When
no single study is strong enough to stand on its own, researchers and designers must rely on
what Ulrich and colleagues refer to as “reliable patterns of findings,” where findings from
multiple studies converge to demonstrate the strength of the evidence (2008, p. 63). This
approach is not optimal for evidence-based design. Nevertheless, information from HCF garden

evaluations has been extremely useful in filling knowledge gaps about why and how people use



a particular outdoor space, how these spaces influence users’ physical and emotional health,
and how the spaces affect users’ satisfaction with the facility and the care they receive.
Evaluations have also provided answers to specific design questions, which have in turn
informed design guidelines (Cooper Marcus & Francis, 1998; Cooper Marcus & Barnes, 1999;

Cooper Marcus & Sachs, 2014).

1.1.3 The Future of Healthcare Garden Evaluation

More evaluations of healthcare gardens are needed. However, rigorous evaluations are time-
consuming and expensive, and many practitioners feel that they lack the necessary skills or
resources. At present, each time someone wishes to conduct an evaluation, she or he must
adapt tools that have been used by previous researchers, or design the methodology and
measurement instrument(s) from scratch. Many of the existing instruments that researchers
make do with have not been rigorously tested, and neither reliability nor validity have been

|”

established. Research that requires “reinventing the wheel” and the use of less-than-optimal
instruments wastes valuable time and funds; inhibits generalizability of results; and threatens
the credibility of findings. A standardized instrument, or set of instruments, for evaluating

gardens in healthcare facilities is sorely needed.

1.1.4 The Healthcare Garden Evaluation Toolkit (H-GET)

This research project fills that need by providing a set of instruments and a process for
healthcare garden evaluation. The primary goal of this study was to develop the Healthcare
Garden Evaluation Toolkit (H-GET), a set (kit) of four instruments (tools) that can be used
individually or in combination by researchers, designers, and healthcare administrators and
practitioners to evaluate gardens in general acute care hospitals. The study was conducted in
two phases: Phase | involved development of and pre-testing the four H-GET instruments.
Phase Il involved testing the H-GET at 33 healthcare gardens across the United States. The H-
GET uses a mixed methods approach, a combination of qualitative and quantitative techniques
for data collection and analysis. The four instruments are ideally used together for the most
comprehensive garden evaluation, but they can also be “unpacked” and used individually or in

smaller groups as project scope (project goals, funding, time allocation, institutional review



board approval, and so on) allows. The H-GET instruments, particularly the Garden Assessment
Tool for Evaluators (GATE), can also be used as design tools, or a design process, in which
evaluation questions from the instrument become guidelines for design and programming of
successful hospital outdoor spaces. Finally, the H-GET instruments and methodology can be

used for future research in addressing specific design and programming questions.

1.1.5 The Healthcare Garden Evaluation Method (H-GEM)

Although the H-GET is, at face value, a kit of evaluation tools, it is in fact a methodological
process that the instruments facilitate in a rigorous, standardized format. The H-GEM includes
each evaluation study’s design, protocol, data collection, data analysis, and dissemination of
findings. In developing and testing the H-GET instruments, this dissertation research process
has yielded information and insights that will inform future research about and provision of

access to nature in healthcare environments.

1.2 Literature Review
The literature review covers four areas: first, theoretical underpinnings; second, research on
the health benefits of access to nature in non-healthcare settings; third, research on access to

nature in healthcare facilities; and fourth, barriers to healthcare garden usage.

1.2.1 Theoretical Underpinnings

Several theories since the 1970s have sought to explain why and how people benefit from
nature connection. They also inform the design of spaces to best facilitate human health and
well-being. These theories include Fromm and Wilson’s Biophilia, Appleton’s prospect-refuge
theory, Ulrich’s Theory of Supportive Design and Theory of Supportive Gardens, the Kaplan’s
Attention Restoration Theory, several theories on the impact of aesthetics, and the theory of
Salutogenic design. The following section addresses these, beginning with Biophilia, which has

unifying content that can be associated with most theories that followed.

Biophilia. The social psychologist Erich Fromm coined the term “biophilia,” which he defined as

“the passionate love of life and all that is alive” (1973, p. 365) and “love for humanity and



nature” (1997, p. 101). The word derives from the Latin bio (life) and philia (attraction). Most
people, however, attribute the term to the biologist Edward O. Wilson (1984). In The Biophilia
Hypothesis, Wilson stated, “Biophilia, if it exists, and | believe it exists, is the innately emotional
affiliation of human beings to other living organisms. Innate means hereditary and hence part
of ultimate human nature” (Kellert & Wilson, 1993, p. 31). The idea of an inherent attraction to
life and living things has become the basis for many of the subsequent theories relating to the

restorative benefits of nature to humans.

Prospect-refuge theory. Geographer Jay Appleton’s theory of environmental aesthetics—most
often referred to as “prospect-refuge theory”—is based on an adaptive-evolutionary
perspective. In The Experience of Landscape, Appleton (1975) proposed that people’s aesthetic
preferences in art and the landscape derive from perceptions of what is needed for survival.
Despite the fact that humans are, by and large, no longer hunter-gatherers, they still respond
positively to settings and elements (shelter, safety, food, water, light, air) that would have
enabled their early ancestors’ survival. Likewise, humans avoid environments, objects, and
situations (hazards) that appear to threaten survival. Thus, the ability to see with a clear view
(prospect) from a safe vantage point without being seen (refuge) and without potential danger
(hazard) is most comfortable and most preferred. Research across many different countries and
cultures has validated Appleton’s theory. Looking out from a safe vantage point over a
savannah landscape appears to be almost universally preferred (Balling & Falk, 1982;

Heerwagen & Gregory, 2008; Orians, 1980; Ulrich, 1993).

Heerwagen and Orians (1993) expanded on Appleton’s prospect-refuge theory with
identification of “environmental habitability cues” and four key components of environments
that provide what enables people to survive and thrive: Resource availability, shelter, hazard
cues, and wayfinding. The authors further propose that human response is not just response to
the things themselves, but also to their symbolic meaning. For example, we are attracted to
water elements, plants, and “fresh air” because of an innate dependence on all three for
survival; on elements of shelter and refuge because we once needed these as protection from

predators; and on ease of wayfinding in order to move easily from place to place.



Ulrich’s Theory of Supportive Design. The premise of Roger Ulrich’s Theory of Supportive
Design (1991) is that people in healthcare settings—particularly patients, but also their loved
ones (visitors) and staff—are under an enormous amount of physical, emotional, and mental
stress. The indoor and outdoor design of HCFs should foster users’ ability to cope with stress. In
addition, HC environments should eliminate or minimize stressors and obstacles to stress
coping. Ulrich’s focus on stress as an outcome was practical: research on satisfaction,
preferences, and attitudes is usually not sufficient to inform design decisions. On the other
hand,
..stress is a well-established concept in health related fields, and well over 100 studies
have shown that stress is linked with psychological, physiological, and behavioral
dimensions of wellness. By focusing on the concept of stress, a theory of supportive
design can be developed that conceptualizes human impacts of design in ways that are
related directly to scientifically creditable indicators or interpretations of wellness

(1991, p. 99).

Stress is defined by Taylor as “a negative emotional experience accompanied by predictable
biochemical, physiological, cognitive, and behavioral changes that are directed either toward
altering the stressful event or accommodating its effects” (2012, p. 139). Stress can be acute or
chronic and can affect both the sympathetic and parasympathetic nervous systems, causing a
chain reaction of short and long-term effects. During and immediately following stressful
events, physiological symptoms include an increase in heart rate, blood pressure, cortisol
levels, sweating, and constriction of peripheral blood vessels. Sleep disturbance is also often
one of the first direct results of stress. Long-term, or chronic, stress can lead to direct and
indirect health problems, including gastritis and other digestive disorders, high blood pressure,
heart disease, dermatitis, depression and anxiety, sleep disorders, headaches, obesity, type 2
diabetes, and dementia (Taylor, 2012). Particularly important for healthcare organization is the
negative effect of stress, even for a short time, on the immune system. For example, higher
stress is associated with slower wound healing; stress reduction therapies, including exercise,
to reduce stress have been found to promote wound healing (Gouin & Kiecolt-Glaser, 2012).

Stress can also reduce positive behaviors such as exercising and socializing, and increase



negative behavior such as smoking and alcohol consumption. Taylor asserts, “The relationship
of stress, both short and long term, is now so well established that stress is implicated in most

diseases, either in their etiology, their course, or both” (2012, p. 147).

Ulrich proposes the following factors as essential in providing stress-reducing supportive
design:

1. Asense of control of one’s physical and social surroundings;

2. Access to social support;

3. Access to positive distractions in one’s physical surroundings.

Although visual and physical privacy are not directly listed, Ulrich notes that “control”
subsumes the issue of privacy; provision of visual and physical privacy is included under the first
factor. Ulrich’s definition of positive distraction is “an environmental feature or element that
elicits positive feelings, holds attention and interest without taxing or stressing the individual,
and therefore may block or reduce worrisome thoughts (1991, p. 102). The most effective

positive distractions are “happy, laughing, or caring faces,” animals; and elements of nature

such as plants and water (1991, p. 102)

Ulrich’s Theory of Supportive Gardens. Ulrich built his Theory of Supportive Gardens (1999)
upon his Theory of Supportive Design. As contact with nature has been shown to reduce stress,
gardens in healthcare facilities can amplify stress reduction. Many people—most who are not
aware of the “evidence” —seek out nature-dominated settings to reduce stress (Francis &
Cooper Marcus, 1991). The fact that stress is a pervasive, well documented, and important
health-related problem in hospitals implies major significance for the finding that restoration is

the key benefit motivating persons to use gardens in healthcare facilities.

Four (plus one) key factors: In the Theory of Supportive Gardens, Ulrich proposes the same
three factors from his Theory of Supportive Design: sense of control, social support, and
positive distractions (though in the Theory of Supportive Gardens, he emphasizes positive
natural distractions). He then adds a fourth factor, physical movement and exercise, to the list.

Although security and a sense of security are not one of the four specified factors, Ulrich asserts



that both are essential backdrops for all four of the other conditions (1999).

1. Sense of control (actual and perceived) and access to privacy: Research by Evans and Cohen
(1987), Glass and Singer (1972), and others has shown that people who feel a sense of control
experience less stress; are better able to cope when faced with stress; and are healthier than
people who experience a loss or lack of control. People in healthcare environments are often
stripped of control—of their body, their diet, their privacy, and what others can do to them.
They also have very little control of their physical environment. Lack of a sense of control can
have deleterious effects, causing greater stress and adversely affecting outcomes (Proshansky,
Ittelson, & Rivlin, 1975). A garden, as well as elements within the garden, can provide a sense of
control by allowing people a means of mental or physical temporary escape from a stressful

environment and situation (Ulrich & Addoms, 1981).

2. Social support: Ulrich defines social support as the emotional, material, and/or physical aid
and caring that a person receives from one or more other individuals. Research has revealed
that higher levels of social support, and lower levels of perceived loneliness and isolation,
improve recovery (Spiegel, Kraemer, Bloom, & Gottheil, 1989; Kiecolt-Glaser, Dyer, &

Shuttleworth, 1988; Ulrich, 1991).

3. Natural distractions (positive distraction through contact with nature): Ulrich defines
positive distraction as “an environmental feature or situation that promotes an improved
emotional state in the perceiver, may block or reduce worrisome thoughts, and fosters
beneficial changes in physiological systems such as lowered blood pressure and stress
hormones” (1999, p. 49). Along with laughter, music, art, and companion animals, nature has

been found to be one of the best forms of positive distraction.

4. Physical movement and exercise: Ulrich’s Theory of Supportive Garden Design emphasizes
the ability of outdoor spaces to promote movement and exercise, which can reduce stress and

depression and improve mood and other positive health outcomes (1999).



Interestingly, in his seminal article on the Theory of Supportive Design (1991), Ulrich pointed

out that the focus of research should not necessarily focus solely on stress:
..there is no suggestion here that the theory is comprehensive or that it encompasses
in some complete way all factors that might influence wellness. For instance, it is
conceivable that a patient’s physiological well-being might also be positively affected if
he or she rated, say, the hospital room furniture as high in quality or attractive, and this
in turn somewhat enhance the individual’s self-esteem or self-images. However, the
reality is that there is a lack of sound research on this and many other possible
mechanisms through which design might promote wellness (p. 99).

As one example, Ulrich cites a study of unstressed individuals who were better able to

concentrate, reported more positive affect, and, according to brain scans, were more

“wakefully relaxed” when viewing slides of nature as opposed to slides of built scenes (1991, p.

99).

The Kaplans’ Attention Restoration Theory (ART). Whereas Ulrich’s research and theory has
emphasized stress reduction, especially for patients in healthcare settings, Stephen and Rachel
Kaplan have focused on attention restoration. The Kaplans’ Attention Restoration Theory (ART)
identifies two interrelated attention systems (Kaplan 1995; Kaplan & Kaplan, 1989). Directed
attention involves concentration on a specific, often difficult or stressful task (e.g., taking a test,
walking down a busy city street, performing surgery) that simultaneously requires blocking out
distracting sensory stimuli. Prolonged periods of directed attention without restoration lead to
mental, and even physical, fatigue. Prolonged mental fatigue can result in an increase in
irritability, impatience, unhappiness, and even hostility. Furthermore, mental fatigue can lower
an individual’s proper judgment and ability to concentrate, thus increasing the potential for
errors. Restoration from mental fatigue, through indirect attention or involuntary attention, is
essential. The terms indirect attention and involuntary attention were first coined by William
James in 1892 to define a form of attention that does not require effort and thus restores
mental fatigue. The Kaplans propose that certain environments, including nature, are

particularly effective at fostering recovery. They identify being away, extent, fascination, and



compatibility, as described below, as the four primary characteristics of restorative settings

(Kaplan, Kaplan, & Ryan, 1998).

Being away: Escape or withdrawal from the source of fatigue or stress. Being away can be
physical, such as traveling into a forest, or stepping outside for a breath of fresh air; visual, such
as looking out a window or even at a picture; or mental, such as imagining a real or made-up

place one wants to be.

Extent: A space with enough “scope” to allow someone to feel that they are away in a
completely different place; a place, either physical or in the imagination, that is large or

detailed enough to invite exploration. Such a place should also engender fascination.

Fascination: A setting, or object, that is interesting enough to hold one’s attention. “Fascination
derives not only from interesting things or places, but also from processes such as thinking,
doing, and wondering...Nature is well endowed with objects of fascination in flora, fauna,

water, and the endless play of light” (Kaplan, Kaplan, & Ryan, 1998, pp. 20-21).

Compatibility: A situation in which a person’s inclinations are compatible with their
environmental circumstances. For example, a desire be alone in a quiet place, and finding a
bench tucked away in a corner. An example of incompatibility might be the desire to go outside

not being met due to bad weather or locked doors.

Scenic preferences and design implications of Attention Restoration Theory. The Kaplans’
research has found the following four factors to be high in preference and thus most likely to
facilitate attention restoration (Kaplan, Kaplan, & Ryan, 1998): (a) coherence—A setting that is
orderly and organized into clear areas so that people can easily see and make sense of a place;
(b) complexity—A “rich” setting with many opportunities for sensory engagement. A coherent
setting can (and should) also be complex. The two are not mutually exclusive; (c) legibility—A

distinct setting that has at least one memorable component that helps people remember the
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place and enables them to navigate easily through the space; (d) mystery—A setting that one

feels compelled to explore and discover.

It could be argued that ART plays its greatest role in places of work, learning, and general living
(cities, neighborhoods). When applied to healthcare, attention restoration through nature
contact may be most beneficial to staff who must focus on difficult, taxing activities for much of
the work-day. From a safety perspective, the need for attention restoration for staff is
paramount in helping to reduce the likelihood of medical errors and to optimize patient care. In
a study by Pati, Harvey, and Barach (2008), nurses with a window view onto a nature scene
exhibited less fatigue and less acute and chronic stress, and a stronger ability to concentrate

and focus on tasks, than those with no view or a non-nature view.

Importance of attractiveness - The “aesthetic placebo”? Healthcare design research has
confirmed what people in industries such as hotels, restaurants, casinos, offices, and retail
environments have known for a long time—that how a place looks affects how people feel, and
can also affect how they behave. An attractive, well-designed and maintained healing
environment reassures people that they will be given an equally high level of attention and
care. A facility’s physical attractiveness, both indoors and out, has been directly linked to stress
reduction, patient satisfaction, and perceived quality of care (Becker, Sweeney, & Parsons,
2008; Dijkstra, Pieterse, & Pruyn, 2008). In Healing Spaces: The Science and Place of Well-Being
(2010), the neuroscientist Esther Sternberg discusses the “placebo effect” in relation to human
responses to aesthetics. Expectation plays a pivotal role in the placebo effect: “When you feel
better because you believe that something will heal you—whether that something is a drug, an

action, a person, a procedure, or a place—you are experiencing the placebo effect” (p. 191).

Salutogenic design. Salutogenic design, like preventive medicine, promotes health rather than
trying to heal what has been broken (Antonovsky, 1979; Dilani, 2011). The medical field has
begun to adopt a biopsychosocial model, in which mind and body are viewed as inextricably
linked, rather than the biomedical model, in which the body takes precedence over the

mind/thoughts/emotion (Taylor, 2012). These changing views are encouraging for designers
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who seek to integrate patient-, family-, and community-centered care into design. The Public
Health professor Howard Frumkin states, “We probably need to learn to measure positive
outcomes and not just negative outcomes—health and well-being, and not just pathology—a
challenge for both psychology and medicine,” (2008, p. 113). More research needs to be
conducted on the salutogenic, health-promoting effects of nature in healthcare settings,

offices, schools, neighborhoods, and urban areas.

1.2.2 Benefits of Access to Nature in General Settings

Most research on the positive effects of nature on human health and well-being has occurred
outside of the healthcare setting. Studies have been conducted in schools (Honeyman, 1992;
Matsuoka, 2010; Ulrich, 1979; Wells, 2000); workplaces (Dravigne, Waliczek, Lineberger, &
Zajicek 2008; Gray, 2011; Heerwagen & Orians, 1986; Kahn et al., 2008; Larsen, Adams, Deal,
Kweon, & Tyler, 1998; Leather, Pyrgas, Beale, & Lawrence, 1998; Randall, Shoemaker, Relf, &
Geller, 1992); prisons (Lindemuth, 2011; Moore, 1981; Spafford, 1991; West, 1986); and
neighborhoods and disadvantaged communities (Bell, Wilson, & Liu, 2008; Kuo, 2001; Kuo &
Sullivan, 2001; Mason, Kearns, & Bond, 2011; Taylor, Kuo, & Sullivan, 2002; Ward Thompson et
al., 2012). Research has also been conducted in a variety of settings (e.g., wilderness areas,
forests, public parks) with members of the general public who were not part of any specific
population type (Berman, Jonides, & Kaplan, 2008; Bratman, Hamilton, Hahn, Daily, & Gross,
2015; Hartig, 1996; Kaplan, 1995; Li et al., 2007, 2008; Mason, Kearns, & Bond, 2011; Nakamura
& Fujii, 1990, 1992; Park, Tsunetsugu, Kasetani, Kagawa, & Miyazaki, 2010; Roe & Aspinall,
2011; Ward Thompson et al., 2012).

While most research has focused on the visual aspect of nature contact, a few studies have
looked at the role of sound (Diette, Lechtzin, Haponik, Devrotes, & Rubin, 2003; Kline, 2009);
scent (Li et al., 2006, 2007, 2008; Oka, et al., 2008) and even ingestion or inhalation of
beneficial bacteria found in soil (Matthews, 2010; Lowry et al., 2007). Some studies have also
focused on the benefits of active interaction with nature, particularly gardening and

horticultural therapy (Hayashi et al., 2008; Sato, Metoki, Iwamoto, & Satoh, 2003; Turner, Bass,
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Ting, & Brown, 2002; Wichrowski, Whiteson, Haas, Mola, & Rey, 2005; Wang & MacMillan,
2013).

Several literature reviews, including systematic reviews and meta-analyses, have examined the
health benefits of nature connection to human health and well-being (Bowler, Buyung-Ali,
Knight, & Pulin, 2010; Buck, 2016; Kuo, 2015; McMahan & Estes, 2014; Ohly et al., 2016; Wolf,
Flora, & Housley, 2012; World Health Organization, 2016).

Outcomes. The most frequently documented positive outcomes involve reduction in stress,
anxiety, and depression (e.g., Berman, Jonides, & Kaplan, 2008; Bratman, Hamilton, Hahn,
Daily, & Gross, 2015; Gray, 2011; Heerwagen & Orians, 1986; Kaplan & Kaplan, 1989; Li et al.,
2006, 2007, 2008; Ward Thompson et al., 2012). A systematic review in 2010 by Bowler and
colleagues found greater positive effects from green natural environments when compared
with built environments as related to anger, depression, mental fatigue, energy, and attention.
Faber Taylor and Kuo (2009) found a positive correlation between time spent in a nature-
dominated park and reduction in need for Attention Deficit Hyperactivity Disorder medication,
methylphenidate (Ritalin) in children. Just being near nature has health benefits: Trees,
greenery, and other nearby nature improve girls’ test scores (Taylor, Kuo, & Sullivan, 2001);
curb crime, including domestic violence, even in high-crime neighborhoods (Kuo & Sullivan,
2002); ease the burden of poverty (Kuo, 2001); and improve health perception (Kardan et al.,
2015). Some researchers have found a positive relationship between neighborhood greenness
and birth weight, indicating better mother and infant health due to green space (e.g., Agay-
Shay et al., 2014; Dadvand et al., 2014; Donovan, Michael, Butry, Sullivan, & Chase, 2011;
Hystad et al., 2014; Laurent, Wu, Li, & Milesi, 2013; Markevych et al.,2014). A systematic
review and meta-analysis by Dzhambov, Dimitrova, and Dimitrakova (2014) found a weak but

positive association between residential greenness and birth weight.

Studies have documented better memory performance and attention span (Berman, Jonides, &

Kaplan, 2008) and improved student and staff performance, productivity, and satisfaction (e.g.,

Dravigne, Waliczek, Lineberger, & Zajicek, 2008; Hamman, 2013; Heerwagen & Orians, 1986;
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Honeyman, 1992; Kahn et al., 2008; Larsen, Adams, Deal, Kweon, & Tyler, 1998; Randall,
Shoemaker, Relf, & Geller, 1992; Ulrich, 1979; Wells, 2000). Ohly and colleagues (2016) focused

their systematic review specifically on Attention Restoration Theory research.

Improved immune function from nature exposure has been documented (Li et al., 2007, 2008;
Mao et al., 2012; Park, Tsunetsugu, Kasetani, Kagawa, & Miyazaki, 2010). In a literature review
of 21 plausible pathways between nature and human health, Kuo identifies enhanced immune

functioning as a potential “central pathway” (2015).

Mechanisms for health and restoration with nature. There are many different ways that
passive and active nature connection benefit people (De Vries, Verheij, Groenewegen, &
Spreeuwenberg, 2003; Groenewegen et al., 2006, 2012; Hartig, Mitchell, De Vries, & Frumkin,
2014; Kuo, 2015; Sugiyama, Leslie, Giles-Corti, & Owen, 2008). Several of these mechanisms are

described below.

Sunlight and daylight exposure: Being outdoors in sunlight is important for the body’s
production of Vitamin D, which is critical for bone health and reduced risk of Osteoporosis.
Vitamin D deficiency has also been linked to common cancers, cardiovascular disease,
autoimmune diseases, type 1 diabetes, depression, rickets, and myopia (Bowcott, 2010;
Healthfacts, 2005; McBrien, Morgan, & Mutti, 2008; Rose et al., 2008). Elderly stroke patients
with fifteen minutes a day of sunlight exposure had 84 percent fewer hip fractures than those
not regularly exposed to sunlight (Sato, Metoki, Iwamoto, & Satoh, 2003). Turner, Bass, Ting,
and Brown (2002) found that women who gardened had a higher bone density than women
who performed other forms of mild exercise. They posited that exposure to sunlight may have
been a factor. Exposure to light balances circadian rhythms, which are important for sleep,
especially in people with dementia (Balan et al., 2001) and depression (Bendetti, Colombo,
Barbini, Campori, & Smeraldi, 2001). Outdoor activity by residents with dementia in the
morning “greatly reduced unwanted behaviors later in the day and has helped cut its use of

psychotropic medication by 40%” (Gold, 2004).
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Better air quality: Through transpiration, plants absorb carbon dioxide and produce oxygen as
they bring moisture into the air. They also reduce particle matter and air pollution (Akbari,
2012; Dadvand et al, 2012; Dela Cruz, Christensen, Thomsen, & Miiller, 2014); reduce the heat
island effect of high temperatures in urban areas (Susca, Gaffin, & Dell’Osso, 2011); and

dampen sound (Van Renterghem, Botteldooren, & Verheyen, 2012).

Phytoncides: Trees give off phytoncides, antimicrobial volatile organic compounds (wood
essential oils) that have been found to reduce blood pressure and boost immune function,
including stimulating the production of NK cells—natural killer cells that fight cancer cells
(Dayawansa et al., 2003; Komori, Fujiwara, Tanida, Nomura, & Yokoyama, 1995; Li et al., 2006,
2007, 2008). The greater the density of trees, the higher the concentration phytoncides. In
2008, Li and colleagues compared the effects of walking in a forest with walking in a city. A high
concentration of phytoncides were detected in forest air, and in contrast, almost none were
present in the city air. The study found that only the forest walking, and not the city walking,
increased NK activity and number and decreased the concentration of adrenaline (a stress
indictor) in urine. The effects of the forest walks were found to last at least seven days. A
larger-scale study by Park and colleagues (2010) of 260 people in twenty-four sites across Japan
found that the average concentration of salivary cortisol, an indicator of stress, was 13.4
percent lower in people who walked in and viewed a forest area than that of people

performing a similar activity in urban settings.

Negative ions: Negative ions, present in water and transpiring plant material, can reduce
depression. Researchers posit that negative ions stimulate the release of serotonin, dopamine,
and oxytocin, all of which induce positive feelings and contribute to stress reduction (Goel,
Terman, Terman, Macchi, & Stewart, 2005; Nichols, 2014; Ryushi et al., 1998; Terman, Terman,
& Ross, 1998).

Scent: The scent of plants has also been linked to improved health. For example, pine needle

scent was found to decrease blood pressure and confusion and to increase memory and vigor

(Jo, Fujii, & Cho, 2010). Fujita, Ueki, Miyoshi, and Watanabe (2010) found that “green odor” (a
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50:50 mixture of trans-2-hexenal and cis-3-hexenol) reduced maternal stress as well as prenatal
stress in mouse offspring. Watanabe et al. (2011) found that “green odor” (a 50:50 mixture of
trans-2-hexenal and cis-3-hexenol) had not only a therapeutic but also a potentially preventive
effect on depressive-like states in rats. Oka and colleagues (2008) found that green odor (a
mixture of equal amounts of 2E-hexenal (leaf aldehyde) and 3Z-hexenol (leaf alcohol)

attenuated stress responses of systolic and diastolic blood pressure in humans.

Soil bacteria: A bacterium present in many soils, Mycobacterium vaccae, has been found to
increase the release of serotonin, an important hormone in stress reduction, in mice. Mice who
ingested the bacteria displayed fewer signs of stress, and had improved mood and cognitive

function (Lowry, et al., 2007; Matthews & Jenks, 2013).

Increased movement and exercise, “green exercise”: As little as five minutes of “green
exercise” —physical activity in a nature-rich, outdoor space—can improve health, including
mood and self-esteem (Barton & Pretty, 2010). Green exercise has been found to be more
beneficial than indoor or urban exercise (Bratman, Hamilton, Hahn, Daily, & Gross, 2015).
Berman, Jonides, and Kaplan reported that participants did not necessarily need to enjoy the
exercise; participants experienced the same benefits in mild, sunny summer weather as in the

winter when temperatures at 25 degrees Fahrenheit (2008).

Social integration and support: A study by Weinstein, Przybylski, and Ryan (2009) found that
when people viewed images of nature as opposed to urban scenes, they were inclined to be
more social, more caring towards others, more community-oriented, and more generous (see
also Coley, Sullivan, & Kuo, 1997; Mapes & Hine, 2009; Zhang, Piff, lyer, Koleva, & Keltner,
2014).

Physiological health markers: Other physiological health markers of nature connection
include lowered inflammatory cytokines (Mao et al., 2012), which may be associated with
reduction in stress and depression and lowered blood glucose levels in diabetic patients

(Ohtsuka, Yabunaka, & Takayama, 1998).
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1.2.3 Benefits of Access to Nature in Healthcare Settings

Reduced anxiety and stress. The most frequently documented benefits of access to nature in
healthcare facilities are reduced stress, anxiety, depression, and aggression (Balan et al., 2001;
Calkins & Connell, 2003; Cooper Marcus & Barnes, 1995; McMinn & Hinton, 2000; Pati, Harvey,
& Barach, 2008; Rodiek, 2002; Sherman, Varni, Ulrich, & Malcarne, 2005; Toone, 2008; Ulrich et
al., 2008; Wichrowski, Whiteson, Haas, Mola, & Rey, 2005; Whall et al., 1997). Verderber (1986)
reported that in a questionnaire of patients severely disabled by illness or accidents, nature
scenes were highly preferred in hospital window views. Toone (2008) found that pre-post test
study participants who spent time in the Healing Garden Courtyard at Dell Children’s Medical
Center showed statistically significant stress recovery, unlike the participants who spent time in
two of the hospital’s indoor lounges. Behavior mapping showed that people in the garden were
also more active and engaged with their surroundings than the two indoor groups. Heerwagen
and Orians (1990) found that patients in dental clinics reported feeling less stressed on days
when a large mural with a nature scene was hung on the waiting room wall than on the days
when no mural was present. Heart-rate measurements also indicated lower amounts of stress,
confirming the self-reported data. Katcher et al. (1984) also studied dental patients and found
that when an aquarium with fish was present prior to surgery, participants experienced

significantly less discomfort and anxiety. Patient compliance during surgery also increased.

Coss (1990) studied patients who were on gurneys just before they entered surgery, where the
presurgical holding room had either “serene” (water and other nature) or “arousing” (a sailboat
in the wind, a zebra looking directly at the camera) nature pictures mounted on the ceiling.
Patients found both images to be aesthetically pleasing but systolic blood pressure was lower
when participants observed the “serene” images. Coss concluded that the serene pictures were
safer and more appropriate for acutely stressed surgery patients. In a two-year study by Ulrich
and Lunden (1990) at Uppsala University Hospital in Sweden, post-operative open heart surgery
patients exposed to pictures of nature dominated either by water or trees had less anxiety than
those who had pictures of both rectilinear and curvilinear abstract forms (who exhibited

increased anxiety) or no picture at all. Patients with the nature + water pictures fared best.
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Notably, all patients who had seen pictures performed better in a visual/perceptual functioning

test than those who had had no picture.

In a POE of three gardens at Children’s Hospital and Health Center in San Diego, Sherman and
colleagues (2005) used a version of Varni’s Pediatric Quality of Life Inventory Present
Functioning Module (PedsQL PFM) to measure levels of anxiety, sadness, anger, worry, fatigue,
and pain of survey participants inside the hospital building and outside in the gardens.
Preliminary results found a correlation with lower self-reported distress in the gardens than in
the hospital, “with the largest effects demonstrated for pain, worry, and

sadness, followed by anger, anxiety, and fatigue” (p. 178).

Reduced need for medication. Some evidence links access to nature to a reduced need for pain
medication (Diette, Lechtzin, Haponik, Devrotes, & Rubin, 2003; Keep, James, & Inman, 1980;
Kline, 2009; Oka et al., 2008; Tse, Ng, Chung, & Wong, 2002; Ulrich, 1984; Ulrich et al., 2008;
Walch et al., 2005) and reduced length of stay (Beauchemin & Hays, 1996; Ulrich, 1984). In his
famous “View Through a Window” study (1984), Ulrich found that patients recovering from gall
bladder surgery who had a window view of a small stand of trees fared better than those
whose view was of a brick wall. Positive outcomes in the nature view patients included shorter
hospital stays (7.96 instead of 8.70 days), fewer negative evaluative comments from nurses

n u

(such as “upset and crying,” “needs more encouragement,” fewer minor post-surgical
complications (such as nausea or headache), and a decreased need for strong narcotic pain

medication than the brick wall view patients.

Improved cognitive function. Some studies have linked visual and physical nature access with
increased healthcare staff focus, concentration, performance, and productivity (Cimprich, So,

Ronis, & Trask., 2005; Gray, 2011; Pati, Harvey, & Barach, 2008).
Improved satisfaction. Researchers have documented the importance of the physical

environment, including outdoor space, in patients’ perception of the care they receive, and in

their satisfaction with the facility as a treatment and work environment (Becker, Sweeney, &
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Parsons, 2008; Dijkstra, Pieterse, & Pruyn, 2008; Irvine, 2004; Rodiek, Boggess, Lee, Booth, &
Morris, 2013; Sorensen, 2002). In her dissertation, Whitehouse cited research by Reidenbach
and Sandifer-Smallwood (1990), where the authors found a strong and significant correlation
between physical attributes of the facility and people’s overall rating of service, satisfaction,
and willingness to recommend. Whitehouse argued that healing gardens could play a partin
the physical appearance of a HCF and thus might also affect satisfaction indices (1999). As part
of Whitehouse’s POE of the Leichtag Family Healing Garden at San Diego Children’s Hospital,
survey questions addressed whether and how the garden affected people’s perception of the
HCF as a whole. In response to the question, “Does the healing garden increase your overall
satisfaction with this Children’s Hospital?” 80 percent of survey participants answered yes; 12

percent had no opinion, and 8 percent answered no (2001).

Higher return on investment. It stands to reason that if the healthcare organization is saving
money on patient care, attracting and keeping staff, reducing the number of staff errors, and
improving both client and staff satisfaction, a more positive return on investment (ROI) will be
achieved (Berry et al., 2004; Cooper Marcus & Sachs, 2014; Machlin & Karper, 2007; Rodiek,
Boggess, Lee, Booth, & Morris, 2013; Terrapin Bright Green, 2012).

1.2.4 Additional Research

Not all studies have found positive correlations between nature contact and health. Due to
the lack of reporting and citing of negative findings, such studies are more difficult to find but
are equally important in examining existing research. Wunsch, Gersheengorn, Mayer, and
Claassen (2011) found no significant difference in secondary outcomes (“length of mechanical
ventilation, time until the patient was able to follow commands, need for percutaneous
gastronomy tube or tracheotomy, ICU and hospital length of stay, and hospital, 3-month and 1-
year mortality”) between patients with and without windows (p. 1). Their study, as well as
Diffey and Storey (1998) focused on a potential difference in outcomes when patients were
exposed to more natural light. Diffey and Storey found no significant difference in patients’
length of stay whether they were admitted in the summer (with higher light levels) or in the

winter. Kohn, Harhay, Cooney, Small, and Halpern (2013) found no significant difference
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between outcomes (mortality, readmission, delirium, length of stay, and costs) of patients with

natural vs. industrial views in medical and surgical ICUs.

Different patient populations have different needs. Not all healthcare users want or need the
same thing, and not all spaces can fulfill the needs of all people at all times. Just as indoor
spaces vary according to the different types of patient and residents, so, too, must outdoor
spaces. Gardens for hospice, pediatric, assisted living, dementia care, cancer care, behavioral
health, and rehabilitation all serve different groups of people with different treatments and
needs (Carpman & Grant, 1993; Cooper Marcus & Barnes, 1999; Cooper Marcus & Sachs, 2014;
Paine, Francis, Cooper Marcus, & Barnes, 1990). Whitehouse (2001) and Sherman, Varni, Ulrich,
and Malcarne (2005) found that patients, visitors, and staff used the same spaces in
significantly different ways. In Sherman’s research, staff and parents of patients used the space
for more sedentary activities (sitting, eating, reading) but parents of patients also interacted
more with garden features, especially with their children. Children were far more active,
interacting with plants and built features (e.g., sculptures, water fountains) as well as each
other and their parents. Cooper Marcus and Sachs (2014) note that different users’ needs may
sometimes even be in conflict. For example, in a small pediatric garden where some parents

may be grieving, well child siblings may want to run, play, and make noise.

Patients, visitors, and staff have different needs. Several studies have found that staff are
sometimes, if not often, the primary users of healthcare gardens (e.g., Cooper Marcus &
Barnes, 1995; Naderi & Shin, 2008; Pasha, 2013; Whitehouse, 2001), and that patients often
make up the smallest percentage of users, usually due to poor health. Studies have also noted
conflicting needs and perceptions of the built environment in patients/visitors and staff
(Cooper Marcus & Barnes, 1995; Cooper Marcus & Sachs, 2014; Davis, 2011; Naderi & Shin,
2008; Nejati, Rodiek, & Shepley, 2016; Pasha, 2011; Sherman, Varni, Ulrich, & Malcarne, 2005;
Whitehouse et al., 2001). Nejati, Shepley, Rodiek, Lee, and Varni (2016) and Pasha (2013) noted
a strong preference among nursing staff for a separate outdoor break area. Sherman and
colleagues noticed that staff tended to spend more time in the garden that was least accessible

to patients and visitors (2005). Davis (2011) suggested that staff might use the garden more if
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there were a separate, semi-secluded space for them. There is also anecdotal evidence from
conferences, online discussions in forums such as Linked In, Facebook, and Twitter, and
personal communications with the researcher, that both staff and patients would prefer to
have separate garden spaces; visitors do not want to be reminded of the hospital from which
they are momentarily escaping, and staff do not want visitors or patients bothering them

during their precious break time.

1.2.5 Barriers to Healthcare Garden Use

Just as important as what people want to see in a healthcare garden, and what they think
contributes most to their health are the barriers to garden use. Healthcare garden evaluations
have provided substantial insight into what prevents or inhibits people from using the space.

Table 1.1 provides a summary of what patients, visitors, and staff reported as barriers to use.

Lack of garden awareness. Regardless of how successful the actual garden is, people will not
use a space if they do not know about it. Whitehouse (2001) found that 80% of San Diego
Children’s Hospital patients, 48% of families, and 10% of staff did not know about the hospital’s
healing garden. Additionally, 95% of families, 90% of patients, and 28% of staff reported never
having visited the garden. In surveys of five pediatric gardens in Texas, Pasha (2013) found that
27% of hospital visitors were not aware of the garden at all. Although signage, brochures, and
word of mouth can help, one of the best ways for people to find out about a garden is to see it

(Cooper Marcus & Sachs, 2014).
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Table 1.1 Primary barriers to garden use. Results from eight healthcare garden evaluations.
Note: See References for full citations.

Barriers to use Cooper Davis, Heath& Naderi Pasha, Rodiek Sherman, Whitehouse
Marcus & 2011 Gifford, & Shin, 2013 & Lee, Varni, et al., 2001
Barnes, 2001 2008 2009  Ulrich, &
1995 Malcarne,
2005

Lack of garden
awareness

v v v v v v

Lack of visual
access to v v v
garden

Lack of physical

access to

garden

(doors locked, v v v v v v
no automatic

doors, garden

too far)

Weather
(heat, cold, v v v v v

rain)

Insufficient
shade or other
cover (from
sun, rain)

Not enough
“nature” (more
trees, flowers,
greenery)

Poor

maintenance

(of plants v v v v
and/or other

materials)

Insufficient or
uncomfortable v v v v v v v
seating

Staff (may)
want their own v v v
garden space
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Table 1.1, continued

Barriers to use Cooper Davis,
Marcus & 2011
Barnes,
1995

Heath & Naderi Pasha, Rodiek Sherman, Whitehouse

Gifford,
2001

& Shin, 2013 & Lee, Varni, etal., 2001
2008 2009 Ulrich, &
Malcarne,
2005

Lack of privacy,
lack of
separation
(between
public and
private spaces)

Medical

condition of

patient/

resident v
(not able at all,

or only when
accompanied)

Too busy

(primarily

staff, but also v v
patients and

visitors)

Smoking v

N/A v v v

Other barriers or features respondents said they wanted

Cooper Marcus & Barnes: Add drinking fountain; make garden larger; reduce noise; ban dogs; add
water features; add Japanese gardens.

Davis: Add restroom.

Heath & Gifford: No place to actively garden (installed after POE conducted); some respondents
wanted water features removed (but other respondents liked them).

Naderi & Shin: Add water features.

Rodiek & Lee: Round-trip walkways were an important factor that contributed to usage; also that

walkways had good views.

Whitehouse et al.: People not sure garden is “for them”—staff think garden is only for patients;
visitors think garden is only for children, etc.; want water feature, music or wind chimes.
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Lack of physical access. Although a small percentage of gardens are designed solely for viewing
and not for people to enter at all, most healthcare gardens are intended for active use by
patients, visitors, and/or staff. If a garden is to be occupied by people, it needs to be physically
accessible. In visits to 24 hospital healing gardens in Northern California, Cooper Marcus and
Barnes (1995) were surprised at how many gardens were inaccessible because the doors from
inside were locked. When doors are not locked, they must also be easy for even the frailest of
users, including those with wheelchairs, walkers, and even gurneys to get through. Heath’s POE
of a multi-level senior care facility found one of the greatest barriers to garden use was the lack
of automatic doors (2004). As a result, automatic doors were installed following publication of
the study. A multiregional study of assisted living facilities found residents’ usage of gardens
nearly tripled when door thresholds were low enough to allow wheelchairs and walkers to
cross easily. The study also found that people in facilities with automatic doors to the garden
were significantly more likely to spend time outdoors (Rodiek & Lee, 2009). Davis (2011) and
Whitehouse (2001) found that a garden’s distance from the building (even as little as 500 yards,
in Whitehouse’s study of San Diego Children’s Hospital) or from specific parts of the HCF
reduced the number of visitors. With Whitehouse, survey participants also complained about
the lack of available wheelchairs to transport children from the hospital to the garden area.
Naderi and Shin (2008) found that the nurses who used the garden most were those whose
work stations were closest. The further away a nurse’s unit, the less likely they were to visit the

garden.

Health of patients or residents. Almost all studies found that patients were the smallest user
group when compared with visitors and staff. Sherman, for example, found that only 4% of
garden users were the children with cancer for whom the gardens had been designed. The
largest user group was visitors (adults and well siblings), followed by staff (2005). Sherman,
Cooper Marcus and Barnes, and others posited that inpatients would be less likely to go outside
than outpatients, visitors, or staff due to their medical condition. As patients stays have grown
shorter, acuity of inpatients during their hospital stay is higher. An exception was Davis (2011),
in which the majority of users were rehabilitation patients and their visitors. Very few staff

members used the garden, and those who did were usually therapists working with a patient.

24



This makes sense, since the garden was designed specifically for patients to use once they were
out of bed and had begun the rehabilitation process. Heath and Gifford reported that many of
the senior residents could not visit the garden without a staff member, and staff did not feel

they had enough time to take residents out (2001).

Weather. Most healthcare garden evaluations found that weather (heat, cold, rain, snow) was
a significant barrier to use. Naderi and Shin (2008), for example, found that weather was the
most significant limiting factor (54% survey respondents reported rain as a limiting factor in
garden usage and 44% reported heat). Pasha noted that weather was a barrier for 24% of staff
and 15% of patients and visitors (2013). Although weather cannot be changed, design solutions

can help to protect garden users and make them more comfortable.

Insufficient cover. Related to concerns about weather, many HC garden evaluation participants
noted that the garden did not have enough cover, either from trees or built structures;
participants wanted protection from sun and rain. In Heath and Gifford’s POE of eight gardens
in a multi-level senior care facility (2001), the most frequently requested addition was shade
(20.7%), followed by cover from rain (15.1%). Cooper Marcus and Francis (1998), Sachs (1999)
and Ulrich (1999) note that shade is particularly important in hot climates and for populations
such as the elderly and people on psychotropic medications who are more vulnerable to the

sun’s ultraviolet rays and glare.

Not enough “nature.” Participants in almost every study wanted more trees, flowers (especially
colorful flowers), greenery, wildlife, water, and other nature elements, even in gardens with a
high ratio of plantings to paving. Relatedly, in every study, plants and greenery were cited as
one of the top components that contributed to people feeling better or the garden being

perceived as therapeutic.

Poor or improper maintenance. Related to people wanting more natural features were

responses that people felt the garden was not sufficiently or properly maintained. People

noticed plant material, in particular—dead plants, bare patches in planting beds, areas of the
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garden that needed weeding. Davis (2011) noted that many of the plantings in the
southwestern corner of the garden had died, something survey participants remarked on as
well. One patient in the Davis study remarked that the corner “looked unfinished and needed
more work. ‘It looks like they ran out of money,” the patient exclaimed. Another patient

pointed out that the dead weeping willows needed replacing...” (p. 31).

Insufficient or uncomfortable seating. All but one of the evaluation studies found that garden
users were not satisfied with the seating (Sherman, 2005, did not interview or survey garden
users). Primarily, participants wanted more seating and wished that it were more comfortable.
Pasha looked at correlation between quality and quantity of seating and found that
“...dissatisfaction with the quality of seats proved to decrease duration and frequency of garden
visitation among staff, and a negative significant correlation was observed between these
variables. While visitors also realized deficiencies of seating options, this did not affect their
garden visitation,” p. 93. Other issues with seating included concerns about safety (for
example, whether seats would tip over (Cooper Marcus & Barnes, 2005), or that there was not
enough contrast between seating and paving material (Shepley & Wilson, 1999)), location of
seating, and whether it could be moved by garden users. Participants in some studies also

asked for tables.

Desire for separate areas — private vs. social, and staff vs. patient/visitor. Several studies
reported that participants wanted more social and private spaces, or a greater separation
between the two. The garden design proposed for St. Joseph Hospital, which was primarily for
staff, initially had large areas for group gatherings such as meetings and celebrations. But after
behavior observation, a survey about garden preference, and a survey about the two designs
proposed, the design was changed to accommodate nurses’ desire for small, private spaces
where they could be alone or with one or two other people (Naderi & Shin, 2008). In open-
ended survey responses from staff, Pasha (2013) found that staff on breaks tended to seek
refuge from patients and visitors. Sherman and colleagues (2005) noticed from behavior
observation that staff used the Friendship Garden “overwhelmingly” more than the other two

gardens. They posited that since there was no direct access to that garden from patient rooms
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or the playroom, it was an outdoor space where staff could escape from patients and family
members:
If staff members go to the garden for their breaks, it is logical that they actively seek
the garden most spatially isolated from patients, where they are least likely to be
interrupted by patients, or reminded of the concerns of their work. It is conceptually
reasonable that an environment in which patients and families approach staff with
questions and other concerns would not be ideally suited for stress amelioration for

staff, and consequently would not be a maximally restorative experience (p. 180).

Schedule. Pasha (2013) found that almost half (47%) of staff reported that they did not visit the
garden because they were too busy. While one might expect this response from staff, Pasha
also found that visitors (25%) reported being too busy as a barrier to garden visitation. Twenty-
five percent of visitors also listed their child’s condition as a barrier to visiting the garden; there
may have been crossover between health of visitors’ children and busy schedule. In Davis
(2011), “rehabilitation patients responded that scheduled therapeutic activities, most of which
occur indoors, were the biggest hindrance to garden use, and they expressed a desire to be in

the garden more often” (p. 34).

Smoking. Most HCFs in the United States no longer allow smoking indoors, in small outdoor
spaces, or even on the entire campus. Four evaluations (see Table 1.1 and Shepley & Wilson,
1999) found that while some people visited the healthcare garden specifically to smoke, most
of the non-smoking users were adamantly against smoking in the garden and were deterred

from using it if they saw people smoking.

1.3 Conceptual Framework
Figure 1.1 summarizes the conceptual model associated with the variables of interest in this

study. A successful hospital garden facilitates positive health outcomes, including reduction of
stress and enhancement of physical, mental, emotional, and perhaps also spiritual restoration,
for all users—patients, visitors, and staff. Design factors, including the garden’s location at the
facility; connection with the building(s) via windows, doors, and walkways; overall garden

design and layout; and specific elements within the garden such as plants, seating, and paving
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influence whether or not people know about the garden (awareness); whether they use it; and
how often and for how long they visit. These physical design factors also influence people’s
enjoyment of the garden and the therapeutic benefits derived from its use. Conversely, poor

design can inhibit use and benefits.

In addition to design, policy—such as whether and when doors to the garden are locked;
whether patients and visitors are told about the garden; and whether staff are allowed or
encouraged to use the garden in their free time— also contributes to people’s awareness, use
of, and benefits from healthcare gardens. Programming of therapeutic and social activities such
as horticultural or physical therapy, performances, and seasonal events can also increase

awareness, use, and enjoyment of healthcare gardens.

Even when people do not physically visit the garden, they can benefit by knowing that it is
there (having a sense of control and a sense of “escape”) and by viewing it (visual connection
from indoors). The greatest benefits of a healthcare garden, however, occur when people can

physically be in the space.

High satisfaction with the garden can lead to higher satisfaction with the HCF’s overall physical
environment and with its care for clients (patients and visitors) and staff. Although not stated in
the Conceptual Model diagram, research indicates that greater health outcomes and higher
satisfaction among patients, visitors, and staff will, theoretically, also lead to greater return on

investment (ROI) for the healthcare organization.
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H-GET Conceptual Model

¢ Organizational culture; mission; goals; budget

¢ Health of patients
¢ Schedule of staff
e Weather

® Location of garden in HCF
Visual & physical access to the garden
through windows, doors, and gates

* Policy & Programming
When garden is open; whether patients/
visitors are told about the garden; whether
staff are allowed in free time; who
maintains garden and how; planned events
& activities in the garden (therapeutic and/
or social)

¢ Garden layout
Overall layout and design of space
¢ Garden elements
Plants, pathways and other paved areas,
seating, tables, shade structures,
water features, wildlife

¢ Garden awareness
Whether people know about
the garden; whether they
know the garden is for them

* Garden use
Whether people visit the
garden; frequency and
duration of visits

J Health outcomes

Physical, emotional, mental
¢ Satisfaction with HCF

Figure 1.1 Conceptual model for Healthcare Garden Evaluation Toolkit research.

1.4 Hypotheses

As a result of the literature review, the following hypotheses were explored during

development and testing of the H-GET:

1. Gardens are used more when people are: (a) aware of them; (b) have easy visual access to

them; and (c) have easy physical access to them;

2. Although the physical design of the garden, and its relationship to the building, is important,

other factors such as policies, programming, and organizational culture also affect garden

usage;

3. Garden use is a good indicator of garden success; in other words, there will be a strong

positive correlation between gardens that score highly and those that have many users;
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4. Patients/visitors and staff prefer to have outdoor garden spaces that are separated from one
another;

|II

5. There will be a strong positive correlation between “successful” gardens—gardens that
receive high scores with the Garden Assessment Tool for Evaluators (GATE) and patient,
visitor, and staff outcomes such as self-reported feelings after garden visits; satisfaction with

the HCF; and likelihood to recommend the HCF to others.

1.5 Conclusion

Two related movements—an increase in demand for evidence-based design and an increase in
acceptance of nature contact as a vital component of healthcare facilities’ environment of
care—have converged to elicit a greater demand for healthcare gardens that are not just based
on the designer’s intuition or past experience but on evidence from published research and
best practice. Although a large body of literature documents the many physical, psychological,
and emotional benefits of nature outside of and within healthcare environments, less research
has specifically examined existing healthcare gardens to reveal what about them facilitates the
best outcomes for patients, visitors, and staff. Post-occupancy and other types of evaluations
provide the most comprehensive and detailed evidence on what design and programming
aspects of healthcare gardens work or do not work, as well as what encourages or hinders

people’s use of these outdoor spaces.

Future healthcare garden evaluations, and the field of healthcare design in general, will benefit
from research that is more rigorous and generalizable beyond individual sites. A validated,
reliable set of evaluation instruments and a standardized methodology for their use will enable
researchers—including design practitioners and healthcare organizations—to collect, analyze
and share data about individual and multiple sites. This standardized, rigorous methodology
and the instruments used will not only enable better evaluation; they will also serve as design
tools for the next generation of evidence-based healthcare gardens, and as research tools for

detailed questions about the effect of nature connection on patients, visitors, and staff.
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This study has focused on the development and testing of a standardized set of four evaluation
instruments to be used in general acute care hospital gardens: The Healthcare Garden
Evaluation Toolkit (H-GET). Development of the tools has also resulted in development of the
overall research process, or methodology, that takes place with a healthcare garden evaluation,

beginning with the site and research questions and ending with sharing the research.
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CHAPTERII
METHODS: APPROACH AND OVERVIEW

2.1 Introduction

This chapter covers the overall methods that were used in identifying and developing the four
Healthcare Garden Evaluation Toolkit (H-GET) instruments. In subsequent chapters, an
overview will also be given on instrument testing and data analysis, with more detail on each
instrument. Like most forms of facility evaluation, this study utilized a mixed methods

approach. Johnson and colleagues define mixed methods as

“...the type of research in which a researcher or team of researchers combines
elements of qualitative and quantitative research approaches (e.g., use of qualitative
and quantitative viewpoints, data collection, analysis, inference techniques) for the

purposes of breadth and depth of understanding and corroboration” (2007, p. 123).

A literature review, as described in the previous chapter, identified goals and objectives for the
research as well as instruments that could be used as parts of the H-GET or models for H-GET

instruments.

2.1.1 Study Goals

Two overarching goals in development of the H-GET were that it be (a) applicable to as many
different sites as possible, and (b) usable by as many different people as possible. General acute
care hospitals (often called “general hospitals”) serve a broad population and often encompass
other more specialized care. For example, one of the research sites—Baylor Scott & White
Hospital—is a general hospital that also has an oncology department that provides
comprehensive cancer care. Once a garden evaluation methodology is established for acute
care hospitals, changes can be made for specialty care facilities such as pediatric, behavioral
health, and hospice. The H-GET instruments were also designed to be usable at general
hospitals throughout the United States, regardless of the facility’s geographic location, size, the

garden’s location within the facility, and other individual differences.
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The H-GET instruments were designed for use by a range of practitioners (e.g., architects,
landscape architects, interior designers, and engineers), healthcare providers (such as nurses,
therapists, doctors, and administrators), and researchers from multiple disciplines, including
academic faculty and students at both graduate and undergraduate levels. Simplicity was an
important component of this broad applicability: While technology exists for some of the
instruments, such as computer programs and hand-held devices for behavior observation,
many practitioners would not have the budget to obtain that technology or the time to learn
the hardware and software. The goal is to enable research that is both rigorous and

straightforward.

2.1.2 Identification of H-GET Instruments: Background Research

Professor of Health Psychology Clare Bradley once said, “Psychologists would rather use each
others’ toothbrushes than each others’ measures” (Bradley, 1998). While this may or may not
be true for psychologists, this researcher wanted very much to use instruments that had
already been developed and tested. The original intention for this study was to identify what
instruments would be needed for a rigorous and comprehensive healthcare garden evaluation;
find those instruments; and compile them together to create a standardized method. Although
some useful instruments were identified, none could be adopted, without changes, for use in

the H-GET.

Literature review for similar evaluation and instruments. There is a dearth of published
research on evaluation of outdoor spaces in healthcare facilities. See Tables 2.1 and 2.2 for an
overview and Appendix 2.1 for a detailed list of references with abstracts. Note that for the
instruments listed, the tables maintain the original terminology used by the authors. Most are
post-occupancy evaluations (POEs) (Cooper Marcus & Barnes, 1995; Davis, 2011; Heath &
Gifford, 2001; Pasha, 2013; Rodiek & Lee, 2009; Shepley & Wilson, 1999; Sherman, Varni,
Ulrich, & Malcarne, 2005; Whitehouse et al., 2001). Naderi and Shin (2008) is the only
published pre-occupancy evaluation (PreOE) of a healthcare healing garden that was found.
POEs by Cooper Marcus and Barnes (2009) and Garcia (2010) were conducted but were not
published.
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Table 2.1. Evaluations of Gardens in Healthcare Facilities: Subjects and Sites

Note: Abstracts and full citations located in Appendix.
All studies used a qualitative, mixed methods approach.

Citation Subjects Site(s)
Cooper Marcus = Patients 24 sites: In depth at five hospitals in San Francisco Bay Area;
& Barnes, 1995 = Visitors additional research at 19 hospitals in Northern California

= Staff

Davis, 2011

Heath & Gifford,
2001

Naderi & Shin,
2008

Pasha, 2013

Rodiek & Lee,
2009

Sherman,
Varni, Ulrich, &
Malcarne, 2005

Whitehouse
etal., 2001

= Community

= Patients
= Staff

= Residents
= Family

= Staff

= Volunteers

= Nursing staff

= Parents of
patients
= Staff

= Residents
= Staff

= Patients
= Visitors
= Staff

= Patients
= Parents/

Visitors
= Staff

1 site: Rooftop therapy garden at Patricia Neal Rehabilitation
Center, Atlanta

8 sites: 8 gardens at the Lodge at Broadmead,
multilevel elder care facility, Victoria, British Columbia

1 site: Healing Garden at St. Joseph Hospital, Bryan, TX

5 sites: Five gardens at four pediatric healthcare facilities in Texas

68 sites: 68 randomly selected assisted living facilities in Houston,
Chicago, and Seattle

3 sites: Three gardens at Children’s Hospital and Health Center,

San Diego

1 site: Leichtag Family Healing Garden, San Diego Children's
Hospital
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Table 2.2 Evaluations of Gardens in Healthcare Facilities: Instruments used.

Note: Abstracts and full citations located in Appendix.
All studies used a qualitative, mixed methods approach. “Instruments available” = whether
original instruments (e.g., surveys, behavior mapping protocol) could be accessed.

Citation Instruments Instruments
Available
Cooper Marcus Yes = Site analysis

& Barnes, 1995

Davis, 2011

Heath & Gifford,
2001

Naderi & Shin,
2008

Pasha, 2013

Rodiek & Lee,
2009

Sherman,
Varni, Ulrich, &
Malcarne, 2005

Whitehouse
etal., 2001

= Behavior observation and mapping
= User interviews

Yes = Site analysis
= Behavior observation and mapping
= |Interviews with (a) lead therapist, (b) garden designer
= Surveys of (a) patients, (b) staff (based on Cooper Marcus
& Barnes, 1995)

No = Site visits
= Surveys of (a) residents, (b) family, (c) staff and volunteers

No = Site analysis
= Behavior observation and mapping
= Surveys of staff about (a) garden use, (b) proposed designs

Yes = Site visits and site analysis

= Behavior mapping

= Space syntax

= Interviews with (a) designer, (b) key staff

= Surveys of (a) parents, (b) adult non-patient visitors, (c) staff
(based on Sherman, 2005 and literature)

= Audit Tool (Cooper Marcus’ Children’s Hospital Garden
Audit Tool)

Yes = Site visits
= Surveys of (a) residents, (b) staff
= Audit Tool (early version of Rodiek’s Seniors’ Outdoor Survey)

No = Behavior observation (based on Whitehouse 2001 (based on
Cooper Marcus & Francis, 1990))
= Surveys on Present Functioning (PedsQL PFM) of (a) patients,
(b) visitors, (c) staff

Yes = Site analysis
= Historical analysis
= Behavior observation (based on Cooper Marcus & Francis, 1990)
= Surveys of users, followed by brief interviews
= Semi-structured Interviews (based on Cooper Marcus
& Barnes, 1995) with (a) patients, (b) visitors, (c) staff
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All of the healthcare garden evaluations reviewed for this study used a mixed methods
approach. Most methods and instruments were qualitative, although some had quantitative
components. Instruments used included site analysis, audit/checklist, behavior observation,
trace observation, questionnaires, surveys, focus groups, interviews, and space syntax analysis.
Space syntax analysis was only used by one researcher (Pasha, 2011), who reported that it was
less useful in her research than the other instruments (personal correspondence, February 9,

2015).

In all studies, the researchers observed and/or surveyed a combination of patients, visitors,
and/or staff. All studies except Heath and Gifford (2001) used some form of behavior
observation, defined as “...systematically watching people use their environments” (Zeisel,
2006, p. 191). All studies except Sherman (2005) used surveys, questionnaires, and/or

interviews with patients, visitors, and/or staff.

All authors used a combination of between two and five instruments (some more qualitative,
some more quantitative); some authors used the same or similar instruments from previous
researchers; for example, Whitehouse (2001) based her surveys on Cooper Marcus and Barnes’
1995 surveys, and Sherman (2005) based her surveys on Whitehouse’s surveys. Several
researchers used behavior mapping described by Cooper Marcus and Francis (2009). One
researcher (Whitehouse) received instruction on behavior mapping directly from Cooper
Marcus. However, most of the tools and methods used in these evaluations were not rigorously
tested for reliability, and validity was often not established as part of the published research.
The lack of established reliability and validity meant that each instrument would have to

undergo testing before it could be used for the H-GET.

Furthermore, most of the healthcare-related instruments that were developed, tested, and
published were for specific types of care, namely for pediatric (Pasha, 2011; Sherman, Varni,
Ulrich, & Malcarne, 2005; Toone, 2008; Whitehouse et al., 2001); senior (Heath & Gifford,
2001; Rodiek & Lee, 2009); rehabilitation (Davis, 2011); and AIDS (Shepley & Wilson, 1999)
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patients or residents. Only two studies, by Cooper Marcus and Barnes (1995) and Naderi and

Shin (2008) took place in general acute care hospitals.

Research on and instruments for evaluation of indoor HCF environments is more plentiful (e.g.,
Joseph et al., 2014; Shepley, Rybkowski, Aliber, & Lange, 2012; Sherman, Malcarne, Roesch,
Varni, & Katz, 2011; Varni et al., 2004), but translation of the instruments from an indoor to an
outdoor application was not practical. The same is true for evaluative research on non-
healthcare outdoor environments (e.g., Cooper Marcus & Francis, 1990; Lee, Kim, Dowdy,

Hoelscher, & Ory, 2013; Moos & Lemke, 1996; Zimring, 1987).

For data analysis, most of the healthcare-garden-specific evaluations used descriptive statistics
(Cooper Marcus & Barnes, 1995; Davis, 2011; Heath & Gifford, 2001; Naderi & Shin, 2008).
Other commonly used statistical tests included t-tests (usually two-tailed), ANOVA, and Chi-
square. For establishment of instrument reliability, most researchers used Intraclass
correlational coefficient and Kappa for interrater and test-retest reliability. To establish
instrument validity, researchers used cognitive interviews; expert opinion; and triangulation of
methods and findings. Many studies used content analysis for questionnaires and interviews,

though most did not state a specific methodology.

Expert Conversations. To further strengthen the foundation of the present study, in addition to
reviewing the literature on existing healthcare gardens, “Expert Conversations” (ECs) were held
with practitioners who had conducted similar research. These ECs further helped to inform the
choice of methodologies, instruments, and statistical analysis strategies for this study. The
semi-structured interviews were called “Expert Conversations” to make a clear distinction
between ECs and the fourth H-GET instrument, “Stakeholder Interviews.” EC participants were
identified through the literature and from conference presentations at Healthcare Design 2013.
The sessions were held in 2014 and 2015 with the following professionals (dates of their
relevant publications are cited here unless they were co-authored, in which case both authors
and the publication date are cited): Jeffrey Anderzhon (American Institute of Architects, 2010);

Clare Cooper Marcus (2008; Cooper Marcus & Barnes, 1995; Cooper Marcus & Francis, 1990);
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Brad Davis (2011); Debbie Franqui (dissertation not yet published); Jody Rosenblatt Naderi
(Naderi & Shin, 2008); Upali Nanda (Joseph et al., 2014); Samira Pasha (2011, 2013); and Patrick
Thibaudeau and Kara Freihoefer (2015).

Most ECs took place over the phone. They were recorded with pen and paper and then
transcribed into narrative format using Microsoft Word. Institutional Review Board approval
was not required. In addition to their thoughts and experiences, several participants shared
original materials, such as surveys, that had not been included in their original published work.
ECs were useful in identifying what instruments other experts thought were essential, such as
behavior mapping and surveys; what methodologies or instruments had been less useful, such
as space syntax; and pitfalls to avoid, such as surveys that were too long or behavior mapping

software and hardware that was difficult to use.

2.2 The Healthcare Garden Evaluation Toolkit (H-GET)

The Healthcare Garden Evaluation Toolkit, or H-GET, is a standardized set (“kit”) of four
instruments (“tools”) designed for the evaluation of gardens in general acute care hospitals.
The four instruments are the (a) Garden Assessment Tool for Evaluators (GATE); (b) Surveys of

Patient/Visitors and Staff; (c) Behavior Mapping; and (d) Stakeholder Interviews.

2.2.1 Description of Instruments

1. Garden Assessment Tool for Evaluators (GATE). The Garden Assessment Tool for Evaluators
(GATE) is an environmental assessment instrument that facilitates standardized, systematic
evaluation of physical, programmatic, and policy features related to healthcare gardens. The
GATE focuses on elements that can potentially be modified through physical or policy-related
interventions. It is intended for use by researchers, designers, and healthcare staff and
administrators. It can be used in diverse climates and geographic regions and with diverse
hospital garden typologies (e.g., courtyard, rooftop, front entry). Of the four H-GET
instruments, the GATE provides the most objective form of assessment. Items are worded and

presented to minimize subjectivity and bias in the evaluator, and a Likert-type scale enables
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scoring of individual items, domains, and the garden as a whole. A total of 150 GATE

assessments were conducted at 33 gardens. The GATE is described in detail in Chapter lIl.

2. Surveys of Patients, Visitors and Staff. Surveys of patients, visitors, and staff are intended to
gauge, both qualitatively and quantitatively, how users think and feel about the garden and
how the presence of the garden and/or their use of it affects their satisfaction with the HCF. A
combination of Likert-type and open-ended questions ask garden users about their awareness
of the garden; how often they visit and how much time they spend there; barriers to garden
visitation and use; what aspects of the garden they like most and least; whether/how their use
of the garden affects their feelings about the overall HCF; and how they feel about patients,
visitors, and staff sharing the same space. Two surveys were developed and tested: The H-GET
Visitor Survey, for patients and visitors (96 surveys collected), and the H-GET Staff Survey, for

healthcare staff and volunteers (853 collected). Surveys are described in detail in Chapter IV.

3. Behavior Mapping. Behavior Mapping (BMap) is a form of systematic behavior observation
of who (types of users) is doing what (behaviors) when (times of year or month or day) and
where (specific locations in a space). BMap enables specific data collection in real time of how
people use a particular space. In addition to the evidence generated from the behavior
mapping process, BMap can be an effective tool in triangulating evidence from other research
instruments. Behavior Mapping took place in a total of eleven gardens at the eight H-GET Pilot

Test sites. Behavior Mapping is described in detail in Chapter V.

4. Stakeholder Interviews. Stakeholder Interviews are structured interviews with key people
who are or were involved in the garden’s design, construction, maintenance, and programming.
Structured Interviews are a tool to gain information about the garden; a method of
triangulating and corroborating the other research instruments and data collected; and a tool
for gaining information about common issues and themes with gardens in HCFs in general.
Interviews can provide “detailed information about facts, behaviors, motives, feelings, reasons
for decisions and actions, and people’s opinions and beliefs about all of the above” (Leedy &

Ormrod, 2013, p. 153). H-GET Stakeholder Interviews were developed for the HCF’s (a) lead
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landscape architect or garden designer; (b) a staff member or administrator who was part of
the original design team; (c) the HCF’s current Facilities Manager. A total of ten Stakeholder

Interviews were conducted. Stakeholder Interviews are described in detail in Chapter V.

For this dissertation, discussion of Behavior Mapping and Stakeholder Interviews are combined
in Chapter V. Due to the qualitative nature of the data from both of these instruments and time
limitations that prevented in-depth qualitative analysis, these two instruments were more

exploratory in nature.

2.3 Methodology for H-GET Testing
After development and pre-testing of the individual H-GET instruments in Phase |, the H-GET

Method (all four instruments tested together at each Pilot Test site) was tested in Phase .

2.3.1 Study Site Selection

Eight healthcare facilities in four diverse geographic locations (the Pacific Northwest; Central
Texas; the Northeast; and Northern California) in the United States were selected as Pilot Test
sites for testing the four H-GET instruments in concert. See Table 2.3 for a list of all H-GET sites,
and see Appendix 2.2 for a detailed description of each Pilot Test site. Each facility had one
garden that was the primary Pilot Test garden. A selection criterion for the primary Pilot Test
gardens was that they had been designated by the HCF as “healing gardens”—gardens
specifically intended to provide emotional and/or physical respite to patients, visitors, and/or
staff. Some of these gardens were literally called “Healing Gardens” (for example, at Baylor
Scott & White Hospital); others had a different name (for example, the Serenity Garden at
Kaiser Oakland Medical Office Building, or the Community Garden at Greenwich Hospital); but
all were offered as restorative spaces, not merely outdoor spaces for entering the facility, or for
dining. Some facilities, such as Smilow Cancer Hospital and Legacy Salmon Creek, had additional

gardens or outdoor spaces that were used for comparison.

For each of the four geographic regions, 1-3 additional gardens were selected as sites for

training Research Assistants (RAs) prior to Pilot Testing. Budget did not allow for the same RAs
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to travel from state to state; separate teams of RAs were recruited, hired, and trained for each
region. For testing inter-rater reliability and scoring of the Garden Assessment Tool for
Evaluators, 25 sites were selected in the Houston Medical District. These are listed and

described in Chapter Ill.

A key goal for the H-GET is that it be applicable in as many different general acute care
hospitals as possible. Thus, unlike some site-specific studies where researchers attempt to limit
confounding variables, it was important instead to test the H-GET in a wide variety of
situations—size and location of city (representing diverse climates, levels of
urbanness/urbanicity, population served), organizational culture of the HCF, size of HCF and
garden, age of the HCF and garden, and location, type, and style of garden. For example in
Oakland, California, Kaiser Permanente has two facilities, each with a healing garden designed
by INTERSTICE Architects, almost directly across the street from each other. In the Medical
Office Building, the Serenity Garden is a large (20,000 square feet), sloping, low-water-use
“back yard” garden with California native and adaptive plants. The Special Medical Office
Building’s Healing Garden, on the other hand, is a small, shady courtyard (2,500 square feet) in
the center of the hospital, planted with “Jurassic” ferns and bamboo. The perceived success of
the gardens also varied; some were chosen because they had won awards, from Healthcare
Design Magazine, the American Society of Landscape Architects, or the American Horticultural
Therapy Association, while others were chosen because they were thought to be less
successful. Two additional limitations guided site selection: First, because permission and/or
Institutional Review Board approval or exemption was required not just from Texas A&M
University but from each of the eight sites, plus the training sites, an effort was made to find
HCFs healing gardens by the same HC organization. For example, Kaiser Permanente in Oakland
(and San Leandro for training); Legacy Health System for the three hospitals in the Pacific

Northwest; and Yale-New Haven Hospital in Southern Connecticut.
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Table 2.3 H-GET Test Sites

Note: HCFs listed in order of when research was conducted and by geographical region.
Research Assistant Training Sites denoted by italics and *.

Healthcare Facility

Garden

Geographical Region

and Site Visit Date

City, State

Legacy Good Samaritan
Medical Center

Legacy Salmon Creek
Medical Center

Legacy Meridian Park
Medical Center*

Stenzel Healing Garden

3rd Floor Terrace Garden

Lewis & Floetta Ide
Healing Garden

Pacific Northwest
October 2015

Pacific Northwest
October 2015

Pacific Northwest
October 2015

Portland, OR

Vancouver, WA

Tualatin, OR

Baylor Scott & White
Hospital

St. Joseph Hospital

MD Anderson Cancer
Center*

Healing Garden

Marshal Verne Ross
Memorial Healing Garden

Hudson Garden and
Melcher Fountain

Central Texas
October 2015

Central Texas
October 2015

Central Texas
October 2015

College Station, TX

Bryan, TX

Houston, TX

Kaiser Oakland Broadway
Medical Office Building

Kaiser Oakland Medical
Center and Specialty
Medical Office Building

Kaiser Oakland Medical
Center and Specialty
Medical Office Building*

Kaiser Permanente San

Serenity Garden

Courtyard Garden

Landscaped front entry

Courtyard garden

Northern California
October 2015

Northern California
October 2015

Northern California
October 2015

Northern California

Oakland, CA

Oakland, CA

Oakland, CA

San Leandro, CA

Leandro Medical Center* October 2015

Smilow Cancer Hospital Betty Ruth & Milton B. New England New Haven, CT
Hollander Healing Garden June 2016

Greenwich Hospital Community Garden New England Greenwich, CT

June 2016

Griffin Hospital* Cafeteria Garden, New England Derby, CT
Birthing Garden June 2016

The Center for Cancer Viewing Garden New England Derby, CT

Care at Griffin Hospital* June 2016
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2.3.2 Recruitment and Training of Research Assistant Evaluators

For each of the four regions, research assistants (RAs) were recruited, hired, and trained to
conduct the H-GET Pilot Testing. A total of eleven RAs were recruited and trained. One RA
dropped from the study after the first day of data collection, and that data was not included in

the analysis.

Recruitment. RAs were recruited through local universities, colleagues, and friends. Although
the original intention was to use graduate students in psychology, it was difficult to find people
who could devote three full days for two separate weeks. RAs were required to be certified
through Collaborative Institutional Training Initiative (CITI) or other human subjects protection

training. RAs were paid hourly for their time after completing data collection.

Training. Training took place for one full day, one day before Pilot Testing, at the designated
training facility. The researcher met RAs at the H-GET training site, and together they met with
a member of the HCF's administration or staff to obtain necessary orientation, guest badges,
and so on. The researcher gave an overview of the research and then went into detail about the
protocol for the two H-GET instruments that RAs would be using to collect data: The Garden
Assessment Tool for Evaluators (GATE) and Behavior Mapping. In the morning, RAs and the
researcher conducted at least one GATE evaluation of the training site garden and discussed
results and questions. In the afternoon, training for Behavior Mapping took place at the same
training site garden for at least two sessions, followed by discussion and questions. RAs were
encouraged to ask general and specific questions and also to provide feedback on the
instruments; they also reported whether anything was unclear, or if they had an idea of how a

particular aspect of the instrument or methodology might be improved.

2.3.3 H-GET Testing

The day after training, H-GET Testing took place for two consecutive weekdays (e.g., Monday-
Tuesday, Tuesday-Wednesday) and then for one of the same weekdays approximately one
week later (e.g., a Monday or Tuesday if the first two research days had been Monday-

Tuesday). Weather and RAs’ schedules usually dictated what day the second round of research
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took place. At each site, as with the training sites, the researcher and RAs first met with the
HCF’s liaison (previously arranged by the researcher over email or phone). Protocol varied with
each healthcare organization and at each site. The liaison usually introduced the researchers to
personnel in Security. At most sites, badges or nametags were provided. The liaison, or
someone else in the organization, sometimes gave a brief tour of the facility, or at least of the

garden.

Once introductions were made and security clearance obtained, data collection began in the
Pilot Test garden with the Garden Assessment Tool for Evaluators (GATE). This process took
approximately 30 minutes. The rest of the day was spent with Behavior Mapping. BMap
protocol varied on a site-by-site basis depending on size of the garden, number of people in the
garden, and number of researchers present. In HCFs that had more than one garden, two
researchers conducted BMap in the primary Pilot Test garden and one or two researchers
conducted BMap in the secondary or tertiary spaces. This process is described in greater detail

in Chapter V.

At most sites, the researcher spent part of the first day working with the HCF liaison to finalize
plans for distributing Staff and Visitor Surveys. At four of the eight sites, paper surveys were set
out on the second day of data collection. RAs were responsible for picking up paper surveys
from the HCFs every few days. At two sites, the researcher conducted Stakeholder Interviews

with HCF staff in person during one of the research days.

For the second round of H-GET testing, RAs conducted data collection on their own; the
researcher was only in the region for the first week of data collection. As with the first week,
data collection began with all RAs conducting the GATE, and the rest of the day was spent with
Behavior Mapping. RAs were also responsible, if paper surveys were set out, for ensuring that
the surveys, pencils, and signage were present and tidy. After all data had been collected, one
RA mailed all completed GATES and surveys, plus any other additional information, to the

researcher for data entry and analysis.
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2.3.4 Institutional Review Board

A “human subject” is defined by the U.S. Department of Health and Human Services (2011) as
“a living individual about whom an investigator conducting research obtains 1) data through
intervention or interaction with the individual, or 2) identifiable private information” (Code of
Federal Regulations, Title 45— Protection of Human Subjects (Part 46.10). This study involves
human subjects and, therefore, required Institutional Review Board (IRB) approval. IRB
approval was first obtained on April 18, 2014 from Texas A&M University (TAMU) prior to data
collection (IRB2014-0182). As instruments were finalized, amendments were made to the
original IRB application. Final approval was granted on September 9, 2015 before data
collection at the Pilot Test sites (see Appendix 2.3). Each healthcare organization was different
in what was required for human subjects protection. Some required a full IRB review before
granting approval or exemption. Others provided permission based on TAMU’s IRB approval,

and additional paperwork was not required.

Because the IRB process is often one of the major stumbling blocks for those conducting facility
evaluations, a goal in developing the H-GET was to simplify the IRB process. Some of the
instruments require less interaction with human subjects than others. The Garden Assessment
Tool for Evaluators (GATE) requires no interaction with garden users. In fact, the garden can be
completely empty of people while the evaluators are conducting the GATE. Behavior Mapping
requires that garden users be present, but no direct interaction is necessary. In fact, RAs were
told not to interact with garden users, except if they (the RAs) were approached by someone
(for example, a visitor asking for directions, or if someone was curious about the work). Surveys
were either anonymous (Visitor Surveys) or confidential (Staff Surveys in which participants
voluntarily entered their email address to be eligible for a gift card drawing); confidential
surveys did not use any email addresses in data analysis. Stakeholder Interviews did not involve
vulnerable populations (patients or visitors), and participants gave written consent prior to the

interview.
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2.4 Conclusion

The Healthcare Garden Evaluation Toolkit (H-GET) is a mixed methods approach to evaluation
and research of gardens in general acute care hospitals. Two primary goals for the H-GET were
that it be applicable to as many different sites throughout the U.S. as possible and that it be
usable by people from a diverse array of disciplines. In order to choose what instruments would
comprise the H-GET, the researcher conducted an in-depth literature review and conversations
with experts who had published similar studies. Most previous healthcare garden evaluation
studies used a mixed methods approach, utilizing between two to five instruments. From this
background research, four instrument methods were chosen for the H-GET: 1) An
environmental audit tool (the Healthcare Garden Evaluation Toolkit); 2) Surveys of (a) patients
and visitors, and (b) staff; 3) Behavior Mapping; and 4) Stakeholder Interviews. None of the
instruments from the previously published studies could be used without minor to major
modifications. In order to test the H-GET instruments together, eight Pilot Test sites were
selected from four different geographic regions in the U.S. An attempt was made to use a
diverse array of HCFs and gardens. Teams of Research Assistants were hired to conduct the H-
GET testing, with the researcher, in all four regions; each team of RAs was trained at a separate
HCF garden the day before Pilot Testing began. Description of each instrument’s development,

testing, and results is shown in the subsequent chapters.
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CHAPTER Il
THE GARDEN ASSESSMENT TOOL FOR EVALUATORS (GATE)

3.1 Introduction

3.1.1 Background and Intent

The number of hospital healing gardens has grown steadily, but very few evaluations have been
undertaken to assess how well these spaces perform in terms of intended outcomes for the
users (Cooper Marcus & Sachs, 2013). Although some of evaluations have built upon earlier
methodologies and instruments, only one comparable published instrument, the Seniors’
Outdoor Survey (Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2016), has been found that has
undergone rigorous psychometric testing to support validity and establish reliability. This
chapter describes development and testing of the Garden Assessment Tool for Evaluators
(GATE), the first of four instruments in the Healthcare Garden Evaluation Toolkit (H-GET). Like
all of the H-GET instruments, the GATE is a new tool that was developed specifically for this
study (see Appendix 3.1 and 3.2). A hospital garden audit instrument by Cooper Marcus and
Barnes (2012) served as the GATE’s foundation, and other existing instruments served as
additional models as the instrument was adapted. The GATE underwent an iterative process of
development and psychometric testing for scoring protocol and establishment of interrater
reliability. Support for validity is offered from the existing tools used as foundations and
models, an extensive literature review, expert opinion feedback, and statistical analysis of the

GATE testing results.

3.1.2 Brief Description of the GATE Instrument

The Garden Assessment Tool for Evaluators (GATE) is an environmental assessment, or audit
tool, that facilitates standardized, systematic evaluation of physical, programmatic, and policy
features of gardens in general acute care hospitals. Like Rodiek’s Seniors’ Outdoor Survey
(2016) and Lee and colleagues’ Texas Childhood Obesity Prevention Policy Evaluation School
Environmental Audit Tool (2013), the GATE is focused on elements of outdoor spaces (in this
case, in general acute care hospitals) that can potentially be modified through physical or

policy-related interventions. The GATE is intended for use by researchers, designers, and
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healthcare staff and administrators. It can be used in diverse climates and geographic regions
and with diverse hospital garden typologies including entry, courtyard, and rooftop gardens.
The GATE is one of four tools in the Healthcare Garden Evaluation Toolkit (H-GET), which
combines qualitative and quantitative methods to evaluate hospital gardens. Of the four
standardized H-GET instruments, the GATE provides the most objective form of assessment.
Items are worded and presented to minimize subjectivity and bias in the evaluator, and a

Likert-type scale enables scoring of individual items, domains, and the garden as a whole.

The GATE as a design and research tool. In addition to its role as an evaluation tool, the GATE
can be used as a design tool, serving as a preliminary checklist for garden programming and
design prior to construction. Because it provides standardized evaluation and baseline scores,
the GATE can also be used as a research tool; for example, in establishing a benchmark for pre-
and post-occupancy evaluations. Finally, as data are collected from practitioners, the GATE’s
systematic approach can facilitate future “apples-to-apples” comparisons of gardens across the
country (and possibly in other countries) as well as the compilation of a healthcare gardens
database. Cooper Marcus and Sachs described this last benefit: “The added benefit of a
standardized audit tool is that, as audits are performed and information is gathered, we begin
to build a database and a collection of case studies of existing built works, something that is

sorely lacking in the scholarship of healthcare design” (2013, p. 81).

Audits as objective and subjective measures of the built environment. One of the benefits of
environmental assessments, or audits, compared with more qualitative forms of evaluation, is
their use of objective built environment measures. Objective built environment measures are
aspects (objects or phenomena) of the built environment that can be measured objectively by
the researcher through counting, measuring, or other non-biased observation and recording.
Such measures include decibels of sound, air temperature and humidity, length of a path, or
percentage of vegetation in a garden. Perceived, or subjective, built environment measures are
a person’s or group of people’s perceptual experience of a built environment or specific
elements within that environment. Using the above-listed examples of objective built

environment measures, similar perceived built environment measures could be for sound:
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“nice and quiet;” for temperature/humidity: “too hot/muggy”; for hallway length/distance:
“too far to walk;” and for percentage of vegetation: “lush and nurturing.” For Lee and
colleagues’ Street Audit Instrument (2014) some measures were purely objective (e.g.,
presence of specific commercial and recreational amenities, number of street lights, sidewalk
slope and width). Subjective measures were separated into individual items that would, in
concert, create a more objective picture of the user’s experience. For example, under
“Unattractive items,” evaluators could check items such as presence of graffiti, broken bottles,
abandoned cars, or drug-related paraphernalia. In a study that measured objective versus
subjective measures of the built environment, Lin and Moudon (2010) found that objective
measures of environmental attributes were stronger at capturing associations with walking
than subjective measures of the same environmental attributes. In their literature review, they
found subjective measures (for example, “accessibility to or convenience of destinations”) to be
more difficult to compare across studies due to different contexts such as geographic location
and measures used for walking. This created another problem, in that the results “...also lacked
instructive information for policy implications. The mechanisms shaping how and why
individual perceptions were formed needed to be explicated before environmental change
could be conceptualized” (p. 340). The more objective measures “had the advantage of
facilitating the translation of study results directly into intervention strategies. Furthermore,
objective measures could serve as a tangible and measurable counterpart to self-report
measures, helping to clarify or even corroborate the meaning of the self-report measures, and

possibly justifying the value of using both types of measurements” (p. 340).

3.2 Methodology for GATE Instrument Development

After the researcher decided to use an environmental assessment/audit tool as one of the H-
GET instruments, the correct tool needed to be identified or, if no suitable tool was available, a
new tool needed to be developed and tested. Audit instruments must be designed for specific
populations and usage because they are highly dependent on the target outcomes, users, study
settings, and other contextual factors (Cutler, 2000). Although many audit instruments exist for
evaluation of indoor healthcare spaces (including the overall facility, patient rooms, and waiting

rooms) and outdoor built environments for other settings (such as senior and dementia care
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facilities, playgrounds, parks, nature trails, and schools and routes to schools), these existing
audit instruments are not completely and directly applicable to gardens in general acute care
hospitals. The Garden Assessment Tool for Evaluators (GATE) is the first tool for evaluation of

general acute care hospital gardens to be rigorously psychometrically tested.

3.2.1 The Importance of Validity and Reliability in Audit Instruments

Validity. “Validity” in instrument development means that the instrument successfully
measures what it is supposed to measure (Loewenthal, 2001). Validity is easier to establish with
objective measures such as temperature, time of day, or number of seats in a space. More
difficult is the establishment of validity in subjective measures such as aesthetic qualities or
affordances. Unlike reliability, validity “usually is a matter of degree rather than an all-or-none
property, and validation is an unending process” (Nunnally, 1978, p. 84). Nunnally also points
out that one “validates the use to which a measuring instrument is put rather than the
instrument itself” (1978, p. 84). There are many different ways to demonstrate support for an

instrument’s validity.

Content validity is the extent to which an instrument accurately represents all facets of a given
construct (Anastasi, 1982; Leedy & Ormrod, 2013). Content validation is a process that derives
from the literature review that informed the theoretical framework and development of the

instrument, existing similar instruments, opinions from experts about the instrument, and the

research conducted during instrument testing.

Face validity is how well an instrument looks like it will measure what it is intended to measure
(Anastasi, 1982; DeVellis, 2003). On the surface, or at face value, does the instrument appear to

be valid? Face validity is subjective and is itself difficult to measure.

Convergent validity can be described as, “...the extent to which an instrument measures a
characteristic that cannot be directly observed but is assumed to exist based on patterns of
people’s behaviors” (Leedy & Ormrod, 2013, p. 90). With convergent validity, the researcher’s

variables correlate the way they were intended to. Divergent (or discriminant) validity is a
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different type of content validity in which the researcher’s variables do not correlate to what
they should not. This research did not have specific hypotheses about what would not
correlate, so divergent/discriminant validity was not explored. Support for content validity is
described in this section, and support for convergent validity is described in this chapter’s
Results section. In this study, primary emphasis for the GATE was on content validity and

convergent validity.

Reliability. “Reliability” in instrument development is based on consistency, specifically “the
consistency with which a measurement instrument yields a certain, consistent result when the
entity being measured hasn’t changed” (Leedy & Ormrod, 2013, p. 91; Loewenthal, 2001).
Statistical analysis can reveal error—the degree to which the instrument does not provide a
true or optimal result (Jupp, 2006). As Leedy and Ormrod (2013) point out, “We can measure
something accurately only if we can measure it consistently. Hence, by increasing the reliability
of a measurement instrument, we might also increase its validity” (p. 92). Establishing an
instrument’s reliability is important for its use by different evaluators on different sites in the
future. In terms of an audit tool, interrater reliability refers to the level of agreement among
different raters. Another type of reliability relevant to audit tools is test-retest reliability—the
extent to which the same instrument gives the same or similar results for the same people at
the same location on more than one occasion (Leedy & Ormrod, 2013; Loewenthal, 2001). This
study focused on interrater reliability, because not enough data were available from GATE

testing to warrant statistical analysis for test-retest reliability.

3.2.2 Comparable Instruments

Some audits, although not germane to the topic of hospital garden evaluation, were useful as
models that informed the GATE’s theoretical framework, format, methodology, or statistical
analysis. The Patient Room Interior Design Checklist and Evaluation Tool (Joseph et al., 2014;
The Center for Health Design, 2015) and the (pediatric) Built Environment Checklist (Sherman-
Bien, Malcarne, Roesch, Varni, & Katz, 2011), both developed for use in interior healthcare
spaces, were useful in early stages of formulating the GATE’s theoretical framework and

methodology. The AIA Design for Aging Post-Occupancy Evaluation Evaluator’s Toolkit (AlA,
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2010), with its clear instructions, clean graphics, and color coding was an excellent visual
model. Although the target population and location were not healthcare-related, Lee and
colleagues’ Texas Childhood Obesity Prevention Policy Evaluation (TCOPPE) School
Environmental Audit Tool (2013) was a useful model for evaluator training, establishing

instrument reliability, and for a potential future User Manual.

Texas Childhood Obesity Prevention Policy Evaluation School Environmental Audit Tool
(TCOPPE). The TCOPPE is an audit tool for assessing outdoor school environments and their
surroundings. It has three components, plus a training manual, all of which were designed to be
relatively short and easy to use by researchers, students, teachers, and other members of the
community: (a) street audit (2-5 pages); (b) school site audit (1 page); and (c) map audit (4
pages). Several pre-existing instruments that had been developed and used for streets, parks,
and trails served as models for the TCOPPE. Built environmental factors related to outdoor
physical activity were developed based on a conceptual model, the Behavioral Model of
Environment (BME). Audit variables were selected based on their known and hypothesized
associations with bicycling and walking to school, on the literature about general walking
behaviors, and on pre-existing environmental audit tools. The TCOPPE was developed in an
iterative process in which trained auditors from varying backgrounds tested the instrument at
several different sites to assess the items in the tool, the coding system, and the instrument’s
overall reliability. Pre-testing of the audit tool revealed the need for a training manual and
certification protocol, which was developed alongside the TCOPPE instrument. The final
instrument, training manual, and training protocol were compiled into a format for distribution
online, via PowerPoint, and on paper. Although the population and setting for this tool is
different from healthcare gardens, its development process and testing methodology was

rigorous and was seen as potentially replicable for the GATE.

Two models for the GATE. The following two instruments—Cooper Marcus and Barnes’
Therapeutic Garden Audit for Acute Care Hospitals (referred to here as the “CMB Audit,” 2012,
Appendix 3.3) and Rodiek’s Seniors’ Outdoor Survey (SOS Tool, 2016, Appendix 3.4)—were

identified as the most promising models for the GATE in terms of the environmental features to
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be assessed. The SOS Tool and the CMB Audit based their support for content validity on
different sources, but both incorporated literature reviews, the findings from previous studies,

and expert opinions.

The Seniors’ Outdoor Survey (SOS Tool): The Seniors’ Outdoor Survey Tool (SOS Tool) (Rodiek,
Nejati, Bardenhagen, Lee, & Senes, 2016) is an audit instrument for the evaluation of outdoor
spaces in residential long-term care settings. Like the TCOPPE, development of the SOS Tool
was rigorous and well documented. Outcomes for interrater and test-retest reliability were
high, and support for content validity was well established. The SOS Tool is the published tool
most similar to the GATE and most applicable to gardens in general acute care hospitals
(Cooper Marcus and Barnes’ Audit tool was not published). The primary difference between the
gardens evaluated with the SOS Tool and the GATE is that SOS Tool gardens are in residential
care homes for older adults. Although gardens in acute care general hospitals serve a high
percentage of elderly people, they also serve patients of every other age and ability and are
usually designed for visitors and staff as well as patients. Additionally, the average length of
stay for inpatients in general acute care hospitals is usually only about five days (Weiss &
Elixhauser, 2014), and many people served at hospitals are now outpatients. The SOS Tool
evaluates outdoor spaces intended for long-term residents, many of whom who are living out

the final years of their life with the garden as their primary place to access the outdoors.

Rodiek and colleagues used an extensive literature review as well as previous field research to

establish the following goals for the SOS instrument:

[It] should be: (a) Comprehensive—addressing the full spectrum of physical
environment issues affecting outdoor usage; (b) Observational—focused on observable
physical features, rather than policy or programs; (c) Empirically derived—based on
empirical support for items, rather than inference from latent therapeutic goals; (d)
User centered—focused on supporting the usage and satisfaction of residents; (e)
Multidisciplinary—usable by providers, researchers, design practitioners, and consumer

advocates, without specialized expertise, to allow comparison among stakeholders; and
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(f) Widely applicable—appropriate for a range of residential care settings, to reflect the

increased blurring between different levels of care (2016, pp. 223).

The SOS Tool contains 60 items, ratable on a 7-point Likert-type scale, organized into five
domains (Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2016, p. 222):

1. Access to nature

Outdoor comfort and safety
Walking and outdoor activities
Indoor-outdoor connection
Connection to the world

vk wnN

Rather than relying on an inventory-based approach (e.g., number of benches in a space,
square footage of seating areas, weight of door to the garden), the SOS Tool uses Gibson’s
theory of affordances, in which spaces and elements of spaces are assessed by how people
perceive and use them (Gibson, 1979; Bardenhagen & Rodiek, 2016). Wording emphasizes
usability, and raters are instructed to employ the following criterion for each item: “How well is
this space (or feature) supporting specific needs and preferences of this user group?”
(Bardenhagen & Rodiek, 2016, p. 150). The authors assert that the affordance-based approach
makes the instrument more adaptable to a variety of users, environmental settings, and raters

(Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2014).

Psychometric testing of the SOS Tool used multiple methods in a series of studies to confirm
the environmental features most important in supporting the outdoor preferences and usage
of elderly residents. Content validity was supported by a literature review in which the authors
identified the conceptual framework, domains, and individual items on the instrument. The
authors then conducted focus groups and preference surveys with residents to learn what was
and was not important to them in their outdoor spaces. Staff at senior facilities were also
surveyed to find out what outdoor features they thought tended to encourage or discourage
outdoor usage by residents. A preliminary version of the SOS Tool was tested at 152 assisted
living outdoor spaces in three different US locations (Chicago, Houston, and Seattle). The tool
was subsequently revised based on the analysis of results and comments from users (Rodiek,

Nejati, Bardenhagen, Lee, & Senes, 2016). At these facilities, levels of outdoor usage by 1,128

55



residents were compared with the quality of environmental features assessed by the SOS Tool
to learn which features were associated with higher levels of usage (Rodiek & Lee, 2009). The
authors also received feedback on the domains and items through a survey of 53 subject

matter experts in the field; their input was used to refine the tool for further reliability testing.

The preliminary version of the SOS Tool had demonstrated adequate reliability for most items
in the multiregional study. The revised tool was tested at 22 outdoor spaces at senior facilities
in Central Texas by two graduate students (one from landscape architecture and one from
psychology), neither of whom had previous knowledge of the topic. The raters received six
hours of training similar to that in the multiregional study. For test-retest reliability, the same
evaluators conducted the SOS Audit again in each location after approximately seven weeks.
Interrater and test-retest reliability coefficients for the overall tool, the domains, and the
individual items were high, with a mean interrater reliability of .91 for the overall instrument,
and most items exceeding the acceptable range of minimum values (.60—.75). The same version
of the SOS tool was subsequently tested at 94 senior living outdoor spaces in Milan, Italy, with

interrater and test-retest findings comparable to those in the U.S. (Bardenhagen et al., 2017).

Therapeutic Garden Audit for Acute Care Hospitals (CMB Audit): The Therapeutic Garden
Audit for Acute Care Hospitals (Cooper Marcus & Barnes, 2012), referred to here as the “CMB
Audit,” was identified as the most applicable and easily translatable instrument on which to
model the GATE. The CMB Audit was first developed in 2006 as a way for Cooper Marcus’
students, on field trips to hospitals, to focus on specific garden features. She refined the tool
and developed the Alzheimer’s Garden Audit Tool, or AGAT, for evaluation of gardens in
dementia care facilities (Cooper Marcus, 2008). The AGAT was adapted for use in gardens for
the frail elderly and for gardens at pediatric facilities. The CMB Audit (2012) was refined over
several years by Cooper Marcus and Barnes, with input from other landscape architects and a
horticultural therapist. The authors circulated the Audit to the American Society of Landscape
Architects Healthcare and Therapeutic Design Professional Practice Network in 2012,
requesting feedback. However, only a few completed audits were returned to Cooper Marcus

and Barnes, an insufficient number to conduct further data analysis.
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The CMB Audit contains a total of 104 items and is divided into seven domains:

1. Location and Entry to the Garden
Layout and Pathways

Seating

Planting

Design Details

Garden Atmosphere
Maintenance and Amenities

No o,k wnN

Interestingly, Cooper Marcus envisioned the final Audit tool as having a different set of
categories, which would be more similar to the SOS Tool and the GATE. The proposed
categories were: (a) Visual and Physical Accessibility; (b) Safety, Security, and Privacy; (c) Nature
Distraction/Engagement; (d) Social Connection and Support; (e) Physical Movement and

Exercise; (f) Sense of Control; and (g) Adequate Maintenance (Cooper Marcus & Sachs, 2013).

For the 2012 CMB Audit used as the GATE’s model, each item was scored on a 4-point Likert-
type scale, with 1 indicating “Feature not present or Quality missing,” 2 indicating “Poor,” 3
indicating “Moderately successful,” and 4 indicating “Very successful.” A rating of 0 denoted

“Not applicable.”

Because the CMB Audit was not published, support for validity was not documented. However,
the tool was based on over two decades of research and practical experience with healthcare
gardens and their design, on the part of both Cooper Marcus and Barnes. As described in
Chapter I, Cooper Marcus and Barnes conducted and published the first available systematic
healthcare garden POEs in 1995. The items in the CMB Audit were derived from their own
research and practice-based guidelines (see Cooper Marcus & Barnes, 1995, 1999; Cooper
Marcus & Francis, 1990) as well as from other researchers’ work (Carpman & Grant, 1993;
Paine, Francis, Cooper Marcus, & Barnes, 1990; Heath & Gifford, 2001; Sherman, Varni, Ulrich,
& Malcarne, 2005; Whitehouse et al., 2001). Cooper Marcus and Barnes’ book, Healing
Gardens, published in 1999, described available research and provided detailed design
guidelines for general acute care and specialized healthcare facilities (e.g., pediatric, hospice,
psychiatric). Input on the tool from other design and healthcare professionals well-versed in

healthcare garden design helped to establish content validity.
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Although the CMB Audit (and the AGAT) were pilot tested by different groups at different
times, reliability results were not conclusive and the instrument needed further testing before
it could be incorporated into the H-GET. Cooper Marcus and Barnes gave permission for the

CMB Audit to be further developed and tested as a component of the H-GET.

3.2.3 Validity Support for the GATE

Content validity. Development of the GATE was based on a number of sources, which
contributed to support the content validity of the instrument. In addition, preliminary field-
testing of the GATE in this study made it possible to conduct subsequent analyses to examine

convergent validity.

Literature review. The items in the GATE received validity support in part from an extensive
literature review, conducted initially for the researcher’s book, Therapeutic Landscapes: An
Evidence-based Approach to Designing Healing Gardens and Restorative Outdoor Spaces

(Cooper Marcus & Sachs, 2014) and then more recently for this study.

Professional and practice-based input. In the initial stages of development of the GATE, the
researcher used “Expert Conversations”—semi-structured interviews with practitioners who
had conducted similar research, as described in Chapter Il—to identify methodological and
structural strategies for what items to include, wording of the items, and overall structure and
format of the instrument. In addition, the researcher’s twelve years of experience as Director of
the non-profit organization, the Therapeutic Landscapes Network, contributed to best practice
knowledge, as it entailed frequent correspondence with professionals in healthcare design,

healthcare garden design, healthcare research, and related fields.

Previous instruments and design guidelines. The content validity of the GATE was also
strengthened by being modeled on two instruments (the CMB Audit and the SOS Tool) that had
been previously developed by noted experts in the field of healthcare garden design and access
to nature in residential healthcare settings, respectively. The high levels of overlap of similar

items on these two instruments, as well as the overlap with design guidelines from previous
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research on healthcare gardens (Carpman & Grant, 1993; Cooper Marcus & Barnes, 1995, 1999;
Cooper Marcus & Sachs, 2014; Paine, Francis, Cooper Marcus, & Barnes, 1990; Shukor,
Stigsdotter, & Nilsson, 2012), provide substantial support for content validity of the domains

and individual items in the GATE, as shown in Table 3.1.

Expert opinion. During its iterative development and refinement, the GATE was reviewed by
architects, landscape architects, interior designers, healthcare design researchers, occupational
therapists and OT students, horticultural therapists and HT students, doctors, nurses, and other
clinical and non-clinical healthcare staff, who provided valuable insights into various aspects of
healthcare gardens and usage. Experts in audit instrument development also reviewed the

GATE in multiple stages.

In early stages of development, experts gave feedback on the what items should be included;
wording of individual items with the goal of clarity and brevity, both of which are essential for
instrument reliability and low respondent (evaluator) burden; and overall structure and

organization of the instrument

After the GATE wording and structure had reached a near-final draft, but before data collection
at any of the Pilot Test sites began, experts and lay people reviewed the instrument again.
Review methodology included the following: (a) experts reviewed and made notes on the
GATE, either by hand or digitally in Microsoft Word Track Changes; (b) the researcher held
cognitive interviews with three experts, who were selected based on their expertise in
healthcare garden design, in which they “walked through” the GATE instrument, item by item,
with the researcher, commenting on what did and did not make sense and what they thought
was unclear and how it could be clarifie; (c) selected experts used the GATE instrument in
healthcare gardens with the researcher present and provided feedback during and immediately

after the testing process.

In addition to expert opinion, feedback from people beyond the healthcare design and research

field provided valuable perspectives on the tool. These “lay people” included fellow graduate
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students of the researcher; colleagues and friends, some of whom worked in the healthcare
industry as staff or administrators; and family members, including two retired psychology
professors who had experience in instrument development. Feedback from the researchers’
research assistants during and after GATE training and data collection was also helpful in

identifying aspects of the GATE that needed further refinement.

Face Validity. During instrument development, versions of the GATE were shown to the
experts, lay people, and research assistants described above for comments not just on the
content but on the look and feel of the instrument to ensure that it made sense, looked
professional and legitimate, and looked, at face value, like it would provide an accurate

assessment of the garden qualities and elements being evaluated.
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TABLE 3.1. Support for GATE Content Validity
Note: Full references are at end of table.

Garden Assessment Tool for Evaluators (GATE) domains and items :ﬂ?t Rgg‘:k Shukor Carpman Paine
ACCESS & VISIBILITY: Visual Access to the Garden

Visible from main publicindoor areas. / v/ v/ v/ v/
Visible from indoor areas that involve waiting. v/ v/ v/ v/ v/
Visible from floors above. v/ v/ v/
Entrance to garden is easy to find. v v/ v/ v/ v/
Doors to garden are glass or have a window in or next to them. / v/ v/ v/
Garden looks appealing/inviting from indoors. v/ v/ v/ v/
Signage TO garden from indoors. v/ v/ v/ v/
Signage for garden ON OR NEXT TO garden doors.

Information about garden is available. v/ v/ v/
ACCESS & VISIBILITY: Physical Access to the Garden

Garden open 24/7. v v/

Automatic doors to garden. v v/ v/ v/ v/
Non-automatic doors are easy to operate. s v/ s v v/
Doorway thresholds flat and smooth. v/ v/ v/ v/ v/
Space just outside main doorway is covered/roofed. v/ v/ v/

Seating for at least 2 just outside main doorway. / v/ v/

"Destination" feature draws people into garden. v/ v/ v/
Restroom near the garden. v/ v/ v/ v/
Garden has an emergency phone. v/

SENSE OF "BEING AWAY": Sense of "Being Away"

People can find a desirable sense of enclosure in garden. v/ v/ v/
People can find privacy in at least one part of garden. v/ v/ v/ v/
People in garden cannot look into adjacent private indoor areas. v v/ v/
Garden has at least one fully covered (roofed) area. v/ v/

Seating area protected from climatic/weather extremes. v/ v/ v/ v/ v/
SENSE OF "BEING AWAY": Aesthetics & Maintenance

Some features provide a rich, multi-sensory experience. v v/ v/ v/
Garden is free from unpleasant sounds. v/ v/ v/
Garden is free from bad odors. v/

Plants hide or soften unsightly views. v/ v/

Garden is free from trash. / v/ v/ v/

Garden has at least one trash can. v/ v/
Garden has shed or other place to store tools. v/ v/ v/
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TABLE 3.1, continued

Garden Assessment Tool for Evaluators (GATE) domains and items :uMd?t R:dolsek Shukor Carpman Paine
NATURE ENGAGEMENT: Plantings

More than half of garden surfaces are planted. v/ v/ v/ v/
Rich variety of plants. v/ v/ v/
Plants at multiple heights. v/ v/

Plants that stimulate the senses. v/ v/ v/ v/ v/
Plants are intriguing, provide “fascination.” v/ v v/
Planting provides year-round interest. v/ v/ v/ v/
Plants provide bright colors. v/ v/ v/
Planting BEDS look well-maintained. v/ v/ v/

PLANTS look well-maintained and healthy. v/ v/ v/

Plants are sturdy. v/

NATURE ENGAGEMENT: Other Natural Features

Plants provide food and/or habitat for wildlife. v/ v/ v/

Garden has at least one water feature. v/ v/ v/ v/
Water feature looks clean and well-maintained. v/

Water feature design and location minimizes slipping hazards. v/

Water feature has minimal splash.

Sound from water feature is pleasant and soothing. v/ v/
Seating available near water feature. v/
WALKING & ACTIVITIES: Primary Walkway

Primary walkway is relatively flat. v/ v/ v/ v/ v/
Primary walkway does not have steps or steep ramps. v/ v/ v/ v/ v/
Primary walkway is smooth but non-skid. v/ v/ v v/ v/
Primary walkway is at least six feet wide or has passing areas. v/ v/ v/
Primary walkway has a curb or raised edges. v/

Primary walkway has seating approximately every 30 feet. v/ v/ v/

WALKING & ACTIVITIES: All Paved Areas

Gaps or cracks in paving narrow for wheeled mobility devices. v/ v v/ v v/
Paving does not create glare. v/ v/ v/

Paved areas clear of debris and other obstacles. v/ v/

Trees/plants along walkways, other paved areas do not drop leaves, etc. v

WALKING & ACTIVITIES: Lighting, Wayfinding, & Amenities

Landmarks and/or signage in garden to help people navigate. v/ v/

Drinking fountain in or near garden. v/ v/ v/ v/ v/
Lighting for night usage. v/ v/

If garden has lighting: Walkways are evenly lit. v/

If garden has lighting: Lighting does not shine into patient rooms. v/

WALKING & ACTIVITIES: Variety & Activities

Garden has more than one walkway, variety of routes, etc. v/ v/ v/ v/
At least one secondary walkway offers levels of difficulty. v/

Spaces/features for therapists to work with patients. v/ v/

Garden is safe for children. v/ v/
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TABLE 3.1, continued

. . CcvB Rodiek
Garden Assessment Tool for Evaluators (GATE) domains and items Audit SOS Shukor Carpman Paine
PLACES TO REST: Seating Availability & Type
Garden offers many places to sit. v/ v/ v/
Variety of types of seating. v/ v/ v/ v
Movable seating is available. v/ v/ v/ v v/
At least 50% of seating has backs and arms. v/ v/ v v/
There is a place where someone could lie down. v/
PLACES TO REST: Private or Social
Separate areas for activities, socializing vs. contemplation, quiet
conversation. v v v v v
Garden provides place where 3 or more people can sit together. v/ v/ v/ v/ v/
Some seating areas allow people to interact with passers-by. v/ v/
Garden provides semi-private seating for one or two people. v v/ v v/ v
Some seating makes it possible to watch others from a distance. v/ v/
PLACES TO REST: Aesthetics & Sun
Choice of seating in sun or shade throughout most of the day. v/ v/ v/ v/ v/
Seating does not produce glare.
Seating material does not get too hot or too cold. v/ v/ v/ v/
Seating, tables, and other furniture look well-maintained. v/ v/ v/
Some seating has attractive or interesting views. v/ v/
PLACES TO REST: Tables
Garden has at least one table. v/ v v v/
Some seats have tables next to them. v/ v/ v/
At least one table large enough for four or more people. v v/
Table that can accommodate wheelchairs or scooters. v/ v/

Tables do not tip.

References:
CMB Audit: Cooper Marcus & Barnes (2012). Therapeutic Garden Audit for Acute Care Hospitals, unpublished.

Rodiek SOS: Rodiek, S., Nejati, A., Bardenhagen, E., Lee, C., & Senes, G. (2016). The Seniors’ Outdoor Survey: An observational tool for
assessing outdoor environments at long-term care settings. The Gerontologist, 56(2), 222-233.

Shukor: Shukor, S. F. A., Stigsdotter, U., & Nilsson, K. (2012). A review of design recommendations for outdoor areas at healthcare facilities.
Journal of Therapeutic Horticulture, 22(2), 32-49.

Carpman: Carpman, J. R., & Grant, M. A.(1993). Design that cares: Planning health facilities for patients and visitors. Chicago, IL: AHA Press.

Paine: Paine, R., Francis, C., Cooper Marcus, C., & Barnes, M. (1990). Hospital outdoor spaces. In C. Francis & C. Cooper Marcus (Eds.), People
places: Design guidelines for urban open space, Second Edition (pp. 311-343). New York: John Wiley & Sons.
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3.2.4 Testing and Revision of the Cooper Marcus and Barnes (CMB) Audit

The CMB Audit was identified as the best instrument to use as a foundation for development of
the new H-GET audit tool (now called the GATE). However, testing of the CMB Audit tool
revealed the need for significant changes in wording and format. This section describes the first

stage in development of the GATE: testing and revising the CMB Audit.

First testing of the CMB Audit tool. In March, 2014, the first test of the CMB Audit tool was
conducted. The researcher recruited eight people from the Texas A&M University (TAMU)
College of Architecture to test the Audit. Participants from the Department of Architecture
included five doctoral students, one Masters student, and one faculty member. Two doctoral
students from the Department of Landscape and Urban Planning also participated. The
participants were given written instructions, including an explanation of the purpose of the pre-
test, and two paper copies of the CMB Audit. The researcher read the instructions aloud during
a brief orientation. Following Rodiek’s SOS Tool methodology, participants were asked to think
about “affordances”—whether the gardens were likely to support the needs of patients,
visitors, and/or staff. The instructions read, “For this exercise, Langford A is now a hospital.
Imagine yourself as a patient, visitor, or employee (nurse, therapist, etc.). Imagine using the
space if you are tired, or in a wheelchair, or stressed out after visiting a loved one or caring for
a sick patient.” Participants were told that they were not just rating the gardens but also rating
the Audit tool; therefore, they were asked to “make notes about the items or the tool in
general....| want to know how easy this tool is to use, and how it could be improved.” The two
CMB Audit pre-test gardens were “the Moat,” a sunken landscaped area just outside the
ground floor of the College of Architecture (COA) and a small sculpture garden located
approximately 300 feet away from the COA. With each space, participants were asked to
imagine that the space was a healing garden, with the COA as “Langford Hospital.” The
researcher identified the primary doors and the space that would serve as the “lobby” for the

purposes of the pre-test. Participants performed the CMB Audit in both spaces.

Findings from the first CMB Audit testing. After both groups finished both gardens, all

participants reconvened for post-test discussion and what Rodiek refers to as “calibration”
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(personal correspondence, 2014). Rodiek and colleagues viewed the process of calibration as
essential in development of the SOS Tool and in training the raters. It may be that the tool’s
high reliability is due in part to detailed calibration during the training sessions. The process
entailed raters going over the SOS Tool of the garden that was just rated, item by item, and
reporting to each other the score they assigned to each item. When raters arrived at different
scores (for example, one rater assigned an item a “1” and another rater assigned the same item
a “5”), the two raters discussed why or how their numbers were so different. Perhaps the
wording was confusing or unclear, or one rater interpreted the item or what they saw in the
garden differently from the other rater. Calibration is important for instrument development
because it can reveal what aspects of the tool need improvement. It is also critical for training,

to ensure that all raters are in agreement regarding how to use a tool.

Issues with the CMB Audit identified through testing. Post-test discussion about the CMB
Audit identified weaknesses with the instrument and the training, and suggested possible
strategies for improvement. One problem was with the affordances-related wording in the
instructions and the researcher’s verbal explanation. Some participants took the instructions of
“put yourself into the shoes of one of the garden users” literally, thinking that they had to
pretend that they were a patient (or visitor, or staff) as they performed the Audit. Some
participants had trouble imagining the College of Architecture building and its two gardens as a
hospital and healing gardens, and therefore found it difficult to use the Audit to rate the
spaces. Several aspects of the CMB Audit were found to need improvement. Participants
commented on the following:

e The form itself, with 104 individual items on six pages, was too long and seemed, in the
words of one participant, “daunting.”

e The rating system was confusing, and participants also noted that the rating scale was
skewed toward the positive because it offered two options on the positive end of the
continuum and only one on the negative end (0 = Not applicable, 1 = Feature not
present or Quality missing, 2 = Poor, 3 = Moderately successful, 4 = Very successful).

I”

There was also concern that different raters’ varying definition of “successful” might

introduce too much subjectivity.
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Participants thought that several items (e.g., “Garden is open in all seasons,” “The
garden has more than one entry,” “Primary pathway has no steps”) should be rated as
‘Yes’ or ‘No’ rather than on a Likert-type continuum.

Some of the wording and questions were ambiguous and thus open to too much
interpretation and subjectivity. For example (key words are italicized), “A variety of
views are available from seating areas in the garden,” “Planting and layout of the
garden provides a significant degree of privacy in rooms adjacent to the garden,” “The
garden is attractive, and rich with amenities.”

Some items were seen as too technical and only understandable by designers. Even this
group of participants from the College of Architecture did not fully understand the
concept of Universal Design; were uncomfortable judging whether the pathway slope
was two percent or less; and did not want to gauge distance measurements without a
tape measure (e.g., 6-foot wide pathways, and 1/8"-inch gaps in pavement).

Most participants, even those with a landscape architecture background, also felt that
they were not qualified to assess plant material questions (e.g., “Plants receive
appropriate sun exposure,” “Plant selection is appropriate for local climate,”
“Avoidance of plants that are highly toxic or have common allergy-triggering
properties”).

Some participants suggested that two separate tools, one for design practitioners
(landscape architects, architects, interior designers) and one for healthcare providers
(administrators, nurses, therapists) might eliminate some of the confusion.

Some participants for whom English was not a first language needed to look up

” u n u n u

words—for example, “orientation features,” “sub-spaces,” “expansive,” “non-
ambiguous”—on their phones for translation and definition. They recommended

simpler wording.

Findings from the second CMB Audit testing. Based on the participants’ comments, the

researcher created a revised draft of the CMB Audit. Items were still grouped in the same

domains, but were separated into Yes/No and Likert-type scale rated items. The number of

choices increased to include: (a) the Yes/No items; (b) a 5-point Likert-type scale ranging from
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Poor (1) to Fair (3) to Very good (5); and options for (c) Feature or quality is not present (0), (d)
Don’t know (DK), and (e) Not applicable (NA). Written instructions were also clarified. Two
participants who had taken part in the first CMB Audit test—one Architecture Ph.D. candidate
and one Urban and Regional Science Ph.D. student (both female, both Chinese)—tested the
revised CMB Audit at the same two COA gardens. They were again instructed to consider the
COA building as the hospital and the two gardens as hospital healing gardens. Feedback from
these two raters was mostly positive. They felt that the revised tool was overall easier to use,
but they found the separation of Yes/No and continuous scale items confusing. While they liked
having more choices with the 5-point scale, and liked that the scale options were now balanced
between negative and positive, the number of options was now too many. Both participants
still struggled with the wording and felt that many of the items’ sentences were too long, which
led them to guess the answer. Both participants agreed that having explanations in parentheses
after the primary statement (e.g., “Plants offer a degree of ‘fascination’ (intricate flowers,
unusual growth habit, swaying in the wind)”) helped to clarify the primary statement and made

the sentences seem less long.

Findings from the third CMB Audit pre-testing. Three days later, the same two participants
tested a further-revised CMB Audit at three senior housing residences in the Bryan/College
Station area. This time, the instrument was entered into Qualtrics, an online survey software
program, before on-site testing, and it was printed out for the participants and researcher to
use on site. In this next iteration, the main emphasis of each statement was bolded. For
example, “Movable seating is available (light enough to move yet sturdy enough to prevent
tipping)” and “Garden has an emergency phone that connects with the hospital front desk or
security.” This change received good feedback. The scoring, however, was still confusing to the
raters; they had difficulty translating a statement (e.g., “Provision of graphic signage and visual
cues,” or “Seats have backs and arms”) into a number. A researcher with a background in
instrument development suggested that the GATE use a scale of agreement, where a rater
would agree or disagree with each item along a numbered (Likert-type) continuum, rather than

a rating scale. This change was well received by raters in subsequent testing.
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Further instrument refinement — From the CMB Audit to the “GATE.” Overall goals during
testing of the CMB Audit and revision of the Audit into the Garden Assessment Tool for
Evaluators were: (a) keep tense and grammar consistent so that an evaluator could easily utilize
the agreement continuum; (b) make each statement a complete sentence; (c) keep statements
as short as possible; (d) eliminate double-loaded questions (e.g., “The garden is comfortable
and inviting”); (e) reduce ambiguity and subjectivity;( f) use simple, non-technical words and
phrases; (g) reduce the number of ‘contingent’ items (items that could only be answered if the
answer to the previous item was ‘yes’); (h) reduce questions that non-designers would not be
able to answer; and (i) eliminate items that were simply ‘nice to have’ rather than ‘essential’

(e.g., “Some benches or chairs have cushions or fabric seats”).

3.3 Final Instrument: The Garden Assessment Tool for Evaluators (GATE)

In Spring 2015, the H-GET audit tool, which had used the CMB Audit as its foundation, was
named the Garden Assessment Tool for Evaluators (GATE) because the many substantial
changes made to the instrument warranted a new title that was specific to the H-GET. The
GATE went through further revisions and was re-tested in May, 2015 at Rush University
Medical Center in Chicago and in mid-May and early June, 2015 in College Station, TX. Because
it was intended for use by a wide variety of people, feedback—including cognitive interviews—
on each iteration of the GATE was sought from people of many different backgrounds,
including landscape architects, architects, healthcare design researchers, healthcare
practitioners such as doctors, nurses, occupational therapists, and horticultural therapists, and

the researcher’s fellow students, friends, and family members.
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GARDEN EVALUATION TOOLKIT

TEC DENIALS
NS 1% GENURAL ACUTE CARE KO PIAL

Figure 3.1 The Garden Assessment Tool for Evaluators (GATE).

3.3.1 Description of the GATE Instrument

The current version of the GATE is a six-page, 96-item audit tool for evaluating specific physical
features of gardens in general acute care hospitals. As with the CMB Audit and SOS Tool, items
in the GATE are divided into groups, referred to here as “domains.” Each GATE domain contains
at least one subdomain, and each subdomain contains at least four “items,” statements that
the evaluator can agree or disagree with on a 4-point Likert-type scale (for example, “Garden is

visible from main public indoor areas,” “Garden has plants that stimulate the senses”).
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Domains. Like the SOS Tool, the GATE’s five domains are organized into affordances (the
domains themselves, however, are different). The GATE domains are: Access & Visibility; Sense
of “Being Away”; Nature Engagement; Walking & Activities; and Places to Rest. The SOS Tool
domains are Access to Nature; Outdoor Comfort and Safety; Walking and Outdoor Activities;
Indoor-Outdoor Connection; and Connection to the World. The five GATE domains were chosen
based on the literature review, design guidelines, and the similar audit tools (the CMB Audit
and the SOS Tool) discussed above. The domains Nature Engagement, Walking & Activities, and
Places to Rest are derived from Ulrich’s Theory of Supportive Garden Design (1999) (described

n u

by Ulrich as “positive natural distractions,” “physical movement and exercise,” and “access to
social support” (p. 49). The Sense of “Being Away” domain is derived from the Kaplans’
Attention Restoration Theory (“Being Away”). The Access & Visibility domain is derived from
the literature and the CMB Audit and SOS Tool. Additional latent variables that were evaluated
but not listed specifically as domains were Ulrich’s security (or safety) and a sense of security;

and a sense of control and access to privacy (1991, 1999).

Sub-domains. The sub-domains add clarity and reduce the length of any one domain list. Long
lists on audits and surveys can overwhelm participants and increase respondent burden
(Dillman, Smyth, & Christian, 2014). Breaking up lists, even just visually on the page, can reduce
participants’ feelings of being overwhelmed. Subdomains were created so that no one group of
items (domain or subdomain) would be longer than ten items. Visually, this breaks up the page
and also allows for a more conceptually fine-tuned evaluation. For example, with the domain
“Access and Visibility,” evaluators look first at what affords “visual access to the garden” and

then “physical access to the garden.”

The specific domains, subdomains, and number of items are as follows (see Appendix 3.1 and
3.2 for the full GATE, in color and grayscale):

1. Access and Visibility

a. Visual Access to the Garden (9 items)

b. Physical Access to the Garden (11 items including two write-in)
2. Sense of “Being Away”

a. Sense of “Being Away” (5 items)

b. Aesthetics & Maintenance (7 items)
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3. Nature Engagement
a. Plantings (10 items)
b. Other Natural Features (8 items including one write-in)
4. Walking & Activities
a. Primary Walkway (Path or Paved Thoroughfare) (6 items)
b. All Paved Areas (Walkways and Patios) (4 items)
c. Lighting, Wayfinding, and Amenities (5 items)
d. Variety & Activities (4 items)
5. Places to Rest
Seating Availability & Type (5 items)
b. Private or Social (5 items)
c. Aesthetics & Sun (5 items)
d. Tables (5 items)

[«3])

3.3.2 The GATE Rating Scale for Scoring

For garden rating/scoring, a 4-point Likert-type scale was developed in which Strongly Agree =
4, Somewhat Agree = 3, Somewhat Disagree = 2, and Strongly Disagree = 1. A “Not Sure or Not
Applicable (N/A)” option was also provided. All items were worded so that the desired feature,
if it were present and good, would receive Strongly Agree/4. For example, a successful garden
would, ideally, draw people out into it (“Garden looks appealing/inviting from indoors”), have
many different plants to provide interest (“Garden has a rich variety of plants”) and provide
sufficient seating (“The garden offers many places to sit”). This wording and scoring—having
the desired elements receive the highest scores—enables evaluators to not to have to second-
guess their responses. It also allows the instrument to be used as a set of design guidelines; if a

designer follows all of the statements, then the garden should, in theory, be successful.

A forced choice 4-point scale was chosen because the researcher wanted to prevent raters
from opting for a mid-point answer (e.g., “Neutral” or “Neither Agree nor Disagree”).
Furthermore, space on the page was limited, and having a 4-point rather than 5-point (or
higher) scale enabled the entire tool to fit onto fewer pages while maintaining a legible font
size. Research indicates that in some situations, a 4-point scale can be frustrating or upsetting
because it forces the participant to choose one side or the other. This may be especially

problematic when the subject matter is personal or emotional for a survey participant (Losby &
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Wetmore, 2012; Wivagg, 2011). Because the GATE is about gardens—something outside of the

participant’s personal realm— there is less risk of frustration and disconcertion.

The “Not Sure or Not Applicable” option

“Not Sure.” Although wording of items was designed for lay people with varying backgrounds
and expertise, pre-testing still revealed some areas, especially regarding plant material, where
participants felt unqualified to respond. For example, “Planting provides year-round interest
(always something to see such as flowers, leaves, berries, bark, evergreens, etc.).” Even trained
designers, if they were not familiar with the plant material of the region, would have difficulty
identifying what plants in the garden might provide seasonal interest at times of year other
than at the moment of the audit. There was concern that if a rater were unfamiliar with an item
or an aspect of the item, they might make a guess and skew the results. Thus, it was important
to allow raters to have a Don’t Know or Not Sure option. In pre-testing, raters preferred the

softer Not Sure wording to Don’t Know.

“Not Applicable.” Some items in the GATE will, in certain situations, warrant a “Not Applicable”
(N/A) response. For example, if a garden has no chairs or benches, the response to most of the
seating-related items would be N/A. Separating Not Sure and N/A may have provided for more
accurate assessment and statistical analysis, but feedback from pre-testing strongly indicated
that having too many options tended to overwhelm the participants. Evaluator instructions on
the first page of the GATE state, “For each statement on the next five pages, check the box that
best represents your level of agreement. If you are unsure, or if the statement is not applicable
(N/A), check the last box. Note: It is better to check “Not sure or N/A” than to make a guess!”
This statement was repeated on page two of the GATE (the first page of the actual evaluation).
During training for Pilot Testing the H-GET (including the GATE and Behavior Mapping), these
instructions were reiterated: if evaluators did not know or were not sure about the answer to

something, they should check the “Not Sure or N/A” box rather than making a guess.
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SEATING AVAILABILITY & TYPE

01

The garden offers many places to sit.

02

People can choose a variety of types of seating
(benches, chairs, etc.).

PLACES
TO REST

STRONGLY SOMEWHAT SOMEWHAT
AGREE AGREE DISAGREE

X

STRONGLY NOT SURE
DISAGREE OR N/A

X

03

Movable seatiﬁg is available
(light enough to move but sturdy enough to prevent tipping).

X

04

At least 50% of the seating in the garden has backs and arms
(so that people can easily get up and down).

|
|
|
T
|

X

05

06

PRIVATE OR SOCIAL

There is a place where someone could lie down for a rest
(chaise longue, bench, lawn).

Garden has separate areas for activities and socializing,
compared with contemplation/quiet conversation.

07

08

Garden provides a place where 3 or more people can sit together.

Some seating areas allow people to interact with passers-by.

09

Garden provides semi-private seating for one or two people.

) the day.

Some seating makes it possible to watch others from a distance.

There is a choice of seating in sun or shade throughout most of

Seating does not produce glare (is not metal, white, etc.).

Seating material does not get too hot or too cold.

Seating, tables, and other furniture look well-maintained.

Some seating has attractive or interesting views.

Some seats have tables next to them.

There is at least one table large enough for four or more people.

There is at least one table that can accommodate people in
wheelchairs or scooters.

20

G

Tables do not tip
(for example, when people use as leverage to sit down and get up).

X

.

© 2016, Naomi Sachs, Clare Cooper Marcus, Marni Barnes, Center for Health Systems & Design, Texas A&M University, College Station, TX

Figure 3.2 Page 6 of the Garden Assessment Tool for Evaluators (GATE). For scoring, Strongly
Agree = 4, Somewhat Agree = 3, Somewhat Disagree = 2, and Strongly Disagree = 1. Not Sure or
N/A responses were not counted for scoring or for Kappa and ICC, but were counted for
percent agreement. Scoring for Yes/No responses is described in Results section.
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3.3.3 Formatting of the GATE

After the GATE’s content was established, a graphic designer from a landscape architecture
firm was hired to develop the visual format of all of the H-GET instruments, including the GATE.
Design goals were to create: (a) an overall recognizable “brand” for the H-GET; (b) legible
instruments; and (c) instruments that were easy, and even a pleasure, for evaluators to use.
Based on volunteer evaluators’ and other people’s comments, one of the largest obstacles to
the CMB Audit and early GATE iterations was the length. The final GATE instrument has the
same number of pages (six) as the CMB Audit, but it has fewer items (96 rather than 104) and
more white space and separation of items for clarity and legibility. Each of the five domains fits
on one page and is a different color. The introductory first page is turquoise, Access & Visibility
is blue, Sense of “Being Away” is a darker blue, Nature Engagement is green, Walking &
Activities is orange, and Places to Rest is dark purple. Note that although people who reviewed
and tested the GATE reacted positively to the color version, color printing was expensive. When
the color version was printed in black and white, the grays were only slightly different and did
not read well. Therefore, the graphic designer also created a grayscale version of the GATE

specifically for black and white printing.

GATE introductory page. The first half of the GATE first page, as shown in Figure 3.3, contains
instructions for use:
STEP 1: ESTABLISH CONSENSUS. There should always be at least two evaluators.
Evaluators must agree on the 1) Garden boundaries 2) Main doorway 3) Primary pathway.
STEP 2: WALK THROUG THE GARDEN BEFORE YOU START. Think of the garden from the
point of view of a frail patient. Walk through the entire garden, test the furniture, look at
the area from different positions—including wheelchair and child height. Ask yourself,
“How well does this garden support the needs of patients, visitors, and staff?”
STEP 3: EVALUATE THE GARDEN. For each statement on the next five pages, check the box
that best represents your level of agreement. If you are unsure or if the statement is not
applicable (N/A), check the last box. Note: It is better to check “Not sure or N/A” than to

make a guess! A tape measure will be useful for some of the items.
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STEP 4: RETURN THE FORMS. Return by mail to [with information about the researcher’s
home address, email addresses, and phone number to contact with any questions or

concerns].

The second half of the first page asks for demographic information about the evaluator: “Your
name,” “Your Role/profession (landscape architect, nurse, etc.)”; the date, time, weather
“(sunny, cloudy, windy, etc.)”, and temperature; and demographic information about the site:
“Name of facility and location (city, state), Name of garden (if it is named), Type of facility or
patients served, Location and type of garden (e.g., front entry, central courtyard, rooftop,
etc.).” The last questions in this section asks for a Yes or No response to “Are there other
gardens and/or outdoor sitting areas at the facility?” and “If YES, please list” with a space for a

write-in response.

“Overall Impression” item. Before rating the individual items, the GATE asks evaluators to
record their overall impression of the garden as a whole. At the bottom of the first page is a 10-
point scale with the instructions, “On a scale of 1-10, how would you rate the overall
restorativeness of this garden? “Restorative” = Able to restore a person’s strength, health, or
well-being.” At the top of the 1-10 numbers are the words “Not restorative at all” (above 1-4)
- “Completely restorative” (above 6-10). This question enables a more intuitive, pre-cognitive
response to the garden before evaluators start to think more objectively and systematically as
they work through the GATE. The 1-10 score on this item, compared and correlated with the
GATE score from all of the items, became an important part of GATE and H-GET Survey

instrument validation, as will be discussed in the Results section.
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A | HEALTHCARE

| ision GARDEN ASSESSMENT TOOL FOR EVALUATORS

TOOLKIT

INSTRUCTIONS — PLEASE READ BEFORE YOU BEGIN

STEP 1: ESTABLISH CONSENSUS
There should always be at least two evaluators. Evaluators must agree on the 1) Garden boundaries 2) Main doorway 3) Primary pathway.

STEP 2: WALK THROUGH THE GARDEN BEFORE YOU START
Think of the garden from the point of view of a frail patient. Walk through the entire garden, test the furniture, look at the area from different
positions —including wheelchair and child height. Ask yourself, “How well does this garden support the needs of patients, visitors, and staff?”

STEP 3: EVALUATE THE GARDEN

For each statement on the next five pages, check the box that best represents your level of agreement. If you are unsure or if the statement is
not applicable (N/A), check the last box. Note: It is better to check “Not sure or N/A" than to make a guess! A tape measure will be useful for
some of the items.

STEP 4: RETURN THE FORMS
Return by mail to Naomi Sachs, 800 Gilchrist Avenue, College Station, TX 77840 or scan and email to nsachs@tamu.edu.
Questions or concerns? Email nsachs@tamu.edu or call (845) 264-2026.

GENERAL QUESTIONS

01 Your name:

02 Your role/profession (landscape architect, nurse, etc.):

03 Date: Time: AM or PM (circle one)

04 Weather (sunny, cloudy, windy, etc.): Temp (°F or warm, cool, etc.):

05 Name of facility and location (city, state):

06 Name of garden (if it is named):

07 Type of facility or patients served:

08 Location and type of garden (e.g., front entry, central coutyard, rooftop, etc.):

09  Are there other gardens and/or outdoor sitting areas at the facility? YES NO

If YES, please list:

OVERALL RATING

% Onascale of 1-10, how would you rate the overall restorativeness
of this garden?
“Restorative "= Able to restore a persons strength, health, or well-being.

© 2016 Naomi Sachs, Clare Cooper Marcus, Mami Bames, Center for Health Systems & Design, Texas A&M University, College Station, TX

Figure 3.3 First page of the Garden Assessment Tool for Evaluators (GATE). The top half of first
page has instructions for use. The bottom half asks for information about the evaluator,
weather conditions, and the site, and for the evaluator’s intuitive rating (“Overall Impression”)
of the garden before they conduct the GATE.
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3.4 Methodology and Protocol for GATE Instrument Testing

After development and pre-testing, the GATE was tested along with the other three H-GET
instruments at the eight Pilot Test sites, as discussed in Chapter Il. The GATE was also tested for
scoring and reliability at 25 sites in the Houston Medical District. On-site data collection for the
GATE and Behavior Mapping (see Chapter V) was performed by the researcher and two to
three trained research assistant (RA) evaluators at each site. As was described in Chapter Il, RAs
local to the area conducted H-GET Pilot Testing in each geographic region. In total, four sets of

RAs participated in testing the GATE.

3.4.1 GATE Evaluator Training
In order to improve reliability, all RAs were trained according to a standardized protocol
developed by the researcher. The training protocol was similar to that used by Rodiek and

colleagues for the SOS Tool (Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2016).

GATE training protocol

Introductions and instructions. In each region, with each set of RAs, at least one institution was
identified as a training site for the H-GET GATE and Behavior Mapping. Training took place one
to two days before H-GET Pilot Testing. Copies of the color GATE were printed out single-sided
for the training and for the first Pilot Test site. Black and white copies were used after that. All
trainings began with the GATE and ended with Behavior Mapping. In all states, training began
on site at the designated training facility, usually inside in the coffee shop or cafeteria.
Materials were handed out to each RA—clipboards, print-outs of the GATE instrument, and
garden plans (maps of the garden) for Behavior Mapping. RAs received a description of the H-
GET project. They were told that testing and evaluation of the instruments were as important
as rating of the gardens, so feedback and discussion was welcome. RAs were walked through
the first page of the GATE, including discussion of affordances and how to apply the theory in
conducting the assessment. The researcher also explained how the domains and sub-domains
were organized. RAs were asked to read through all of the items carefully before beginning the
GATE and to ask for clarification on any overall protocol or specific items. Questions that arose

were discussed while all RAs were present so that they could learn from each other. The

77



researcher took notes, either on a separate piece of paper or directly on the GATE form, about

all questions and comments.

Affordances. Instructions were reiterated before beginning the GATE: walk around the entire
site, sit on different chairs and benches, feel different materials, make sure you take it all in
before starting. Think about the garden from the point of view of a frail patient—someone who
gets tired easily, or is using a walker or wheelchair, or someone who has just gotten some bad
news and needs a place to process the information, by themselves or with a family member or
staff. The reasoning behind some items was explained; for example, that elderly people and
patients on certain medications are more susceptible to ultraviolet rays of the sun and to glare
from light and shiny surfaces; that IV pole and walker wheels are small and more sensitive to
changes in grade (door thresholds, gaps or cracks in pavement); and that aerosolized water

from decorative fountains can spread Legionella bacteria.

GATE post-test training protocol. The researcher conducted the GATE with the RAs and stayed
in a location that was easily accessible in case questions arose. When all RAs had completed the
first GATE, they gathered with the researcher —usually in the garden, unless weather was too
inclement or discussion of the GATE would disturb garden users, for calibration, the item-by-
item walk-through of the GATE. First, all raters (including the researcher) discussed any general
issues or questions that arose. Second, the researcher facilitated calibration. The researcher
marked each evaluator’s response on her original GATE tool so that all responses were easily
visible. Calibration was an excellent means for addressing ambiguity and answering lingering
questions. It was also a good way to clarify some of the more subjective questions. For
example, with privacy, how much privacy? “Barometer” examples were given to help the RAs
understand the questions in context, with affordances. For example, with the question,
“Garden is safe for children (e.g., physically enclosed; easily viewed from nearby seating areas;
plantings and other features are not harmful,” the barometer was “Would you let your own
child (or a nephew, niece, etc.) play in this garden?” Strongly Disagree = Not at all, | would hold
their hand the whole time; Somewhat Disagree = Yes but only with full supervision; Somewhat

agree = Yes but | would still want to be in the garden, close-by; Strongly Agree = | could be
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inside the facility and feel safe with my child being outside. And with “People can find privacy in
at least one part of the garden,” Strongly Agree = | could find a place where | could cry, or carry

on a difficult conversation with a patient/doctor/family member.

3.4.2 GATE Testing at H-GET Pilot Test Sites

H-GET testing of all four instruments at each of the eight Pilot Test sites included the GATE,
Surveys, Behavior Mapping, and Stakeholder Interviews. As will be discussed in detail in
Chapter IV, at most facilities the healthcare facility staff members were notified of the online
and paper surveys on the second day of Pilot Testing. Paper copies of the Patient/Visitor and
Staff Surveys were also usually put out for people to participate in on the second day of Pilot
Testing. As will be discussed in Chapter V, the researcher had conducted some Stakeholder
Interviews prior to on-site Pilot Testing; some interviews were conducted during Pilot Testing;

and some were conducted after Pilot Testing had been completed.

GATE testing at each Pilot Test site took place in the morning of each day before Behavior
Mapping. Whenever possible, all evaluators conducted the GATE evaluation at approximately
the same time to reduce measurement error due to differences in weather, availability of
shade in the garden, and so on. Each evaluator filled out one GATE form per garden per day.
The researcher then collected all completed forms and entered the data into the Qualtrics

survey data management platform.

3.4.3 GATE Testing for Interrater Reliability and Scoring: The Houston Medical District

At least two raters are needed for interrater reliability (IRR) (Anastasi, 1998), though more are
acceptable. Generally, the larger the number of raters, the greater the likelihood of high IRR
(Anastasi, 1998). For accurate statistical analysis of IRR, a minimum of approximately 25 sites
must typically be scored by the same raters. Due to the relatively small number of H-GET Pilot
Test sites, with each region having a separate set of evaluators, a larger sample of gardens
rated by one evaluator team was needed. The goal was to find 20-30 gardens in a close radius
that could be rated as a group in a short period of time. The Houston Medical District was

identified as a site where enough outdoor spaces at or near healthcare facilities could be found.
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Figure 3.4 Map of Houston Medical District with 25 GATE test sites indicated in red dots. Two
sites—Harris Health Clinic and the UT School of Dentistry—are slightly outside of the map’s
boundaries.

Site Selection. The basic sampling strategy was to include as many of the healthcare gardens
located in the Houston Medical District as feasible (see Figure 3.4), which includes a large
collection of sizeable medical facilities. From Google Earth images and a Texas Medical Center
parking map (which clearly labeled each healthcare facility, parking, and nearby streets), other
potential sites were located based on: (a) whether or not there was a healthcare facility; and

(b) whether there was green space or something that looked like a garden. The Facilities Project
Manager at MD Anderson Cancer Center arranged for use of the GATE at all twelve gardens on
their campus (two of which had been the Texas H-GET training sites) and also recommended
other sites within the Houston Medical District: Harris Health Clinic, the University of Texas
School of Dentistry, Texas Children’s Hospital, a public park across from Ben Taub Hospital, and

Texas Medical Center’s Gus S. and Lydall F. Wortham Park. All but one of the MD Anderson

80



gardens were used (time did not allow for the Radiological Outpatient Center). The researcher
visited all potential sites a week before data collection to make sure that they were appropriate
for GATE testing and that access was possible. Some sites were eliminated (for example, the
play garden at Texas Children’s and the public park across from Ben Taub Hospital) and others
were added (for example, several small gardens at TIRR Memorial Hermann). The researchers
contacted all facilities where permission might be needed. Some gardens did not require
permission because they were open to the public and the buildings were not in use on the

weekend. Meeting days and times were arranged. The schedule was as follows:

Sunday, 3/13/16

1. Harris Health Clinic — Entry garden

2. UT School of Dentistry — Courtyard garden

3. Houston Hospice — Healing Garden

4. UT Institute of Molecular Medicine — Courtyard water garden

5. Shriner’s Hospital for Children — Front entry

6. Texas Medical Center - Gus S. and Lydall F. Wortham Park (public park)
7. Houston Community College — Small “Zen” entry garden

Monday, 3/14/16
8. MD Anderson Mays Clinic Level 8 — Barbara’s Garden
9. MD Anderson Mays Clinic Level 8 — Rita’s Garden
10. MD Anderson Mays Clinic Level 8 — Bartalotta Family Garden
11. MD Anderson Mays Clinic Level 2 - Weingarten Schnitzer Family Garden
12. MD Anderson Mays Clinic Level 2 — Podium Garden
13. MD Anderson Cancer Center — Prairie Garden
14. MD Anderson Cancer Center - Saeger Garden
15. MD Anderson Cancer Center - Hudson Garden
16. MD Anderson Cancer Center - Melcher Fountain
17. MD Anderson Cancer Center - Fountain of Joy
18. MD Anderson / Rotary House International - Well of Life Fountain garden

Tuesday, 3/15/16
19. Ben Taub Hospital Healing Garden
20. TIRR Memorial Hermann — Entry Plaza
21. TIRR Memorial Hermann — Prometheus Garden
22. TIRR Memorial Hermann — Cafeteria Patio
23. TIRR Memorial Hermann — Greenhouse Garden
24. UT School of Nursing / UT School of Public Health - Grant Fay Park (public park)
25. UT School of Nursing - Rooftop garden
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Houston GATE testing protocol. Two of the three Research Assistants who had participated in
the Fall 2015 Texas H-GET testing were available for the three days of Houston GATE testing.
Because of the 100-mile distance to Houston from College Station, the three raters drove to
Houston on a Sunday morning, spent two nights near the Houston Medical District, and drove
home on Tuesday afternoon. Institutional Review Board was not needed, but administrators at
the following facilities were contacted prior to testing and the following facilities provided
written or verbal consent: Houston Hospice, UT School of Nursing, MD Anderson Cancer
Center, TIRR Memorial Herman, and Shriner’s Hospital for Children. The last data collection by
the two RAs had occurred six months before, so the researcher reviewed the GATE material
with them, and calibration was performed at the first two sites (Harris Health Clinic and UT
School of Dentistry). Each rater used one paper GATE for each garden. Results were entered

into Qualtrics after all data was collected.

Limitations with the Houston GATE testing. For the first day, a Sunday, all but one garden
(Houston Hospice) were easily accessible and open to the public, thus no permission was
needed to conduct the GATE testing. However, four of the seven sites’ buildings were locked,
making it impossible for evaluators to answer several items, particularly in the Access &
Visibility domain. For example, neither automatic nor non-automatic doors could be tested to
see how easy they were to open; evaluators could not assess proximity to indoor bathrooms
and water fountains; and they could not determine whether there was signage to the garden
from indoors. Thus, evaluators used the “Not Sure or N/A” (NS/NA) option more on this day
than on the two following days. As will be discussed in the next section, the higher number of
NS/NA answers resulted in a greater amount of missing data for these gardens. One garden,
the Texas Medical Center Gus S. and Lydall F. Wortham Park, was a public park that was not
adjacent to any building, which again led to more NS/NA answers. Furthermore, the same park
had no seating other than the lawn, which led evaluators to answer NS/NA for most seating-
related items. This, in turn, affected statistical analysis for reliability. Another potential issue
with the Houston sites was that, unlike the eight full H-GET pilot test sites, several of the
gardens were not technically “healing gardens” as designated by the HCF, and some were not

technically healthcare gardens at all. For example, the entry to Harris Health Clinic was
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landscaped and offered seating, but may not have been designated or even intended as a
healing garden. Gardens or landscaping at the UT School of Dentistry, UT Institute of Molecular
Medicine, UT School of Nursing, and Houston Community College were for use by students,
faculty, and staff; while there was a healthcare connection and they were in or near the
Houston Medical District, they were not designed for, and did not serve, hospital patients,
visitors, or staff. Likewise, the two public parks—Texas Medical Center Gus S. and Lydall F.
Wortham Park and Grant Fay Park—were affiliated with healthcare facilities or healthcare
education, but were not intended as healing gardens. The GATE was developed to be flexible
enough for use at a variety of types and sizes of hospital healing gardens, but the fact that
several of the Houston GATE test sites were not technically healing gardens may have

negatively affected results.

Weather conditions. Weather on the three testing days was similar, ranging from 67°F in the
mornings to 89°F in the late afternoon. All days were sunny and breezy; weather was slightly
more overcast and humid in the morning of March 14" and more humid throughout the day.

Although all days were sunny, the gardens were not always in sun while being evaluated.

Recording of results. At the end of each day, the researcher collected all GATE forms and
entered the information into the Qualtrics online platform. These data were analyzed as the
“Houston GATE data” for descriptive statistics and interrater reliability. Data from the GATE
testing at the eight H-GET Pilot Test sites (nine gardens) was combined with the Houston GATE

data for final descriptive statistics, factor analysis, correlations, and interrater reliability testing.

3.5 Results from GATE Instrument Testing
One hundred and twenty-one GATE audits were conducted at 34 gardens, as shown in Table

3.2. All results were analyzed using Statistical Package for Social Science (SPSS) 24.0.
Omitted data. Some data collected during GATE testing were not included in the final analysis.

In Portland, OR, one of the three RAs completed the training and one day of data collection but

did not return for further research. The RAs data was omitted from the study. Also in Portland,
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Oakland, and Texas, raters were not always able to return to gardens for a second GATE testing

due to weather, personal schedules, or lack of transportation. In Texas, RAs were inadvertently

given the H-GET Visitor Survey rather than the GATE for the second testing; this data was not

used. This last mistake highlights the importance of creating instruments that look different

enough from each other to avoid confusion, which might be especially important if the tool is

adopted for broad usage in the field.

Table 3.2 H-GET GATE Test Sites and Sessions
Note. *( ) Number of evaluators. **Test sites for GATE scoring and interrater reliability
(25 gardens in Houston Medical District, 1 visit per garden during 3/13-3/15/16).

Healthcare Facility Garden Geographic  First Second Third Total GATE
Region Audit Audit Audit Audits
Legacy Good Stenzel Healing Pacific 10/6/15  -- 10/21/15 4
Samaritan Medical Garden Northwest  (3)* (1)
Center
Legacy Salmon 3rd Floor Terrace  Pacific 10/8/15 10/15/15 -- 4
Creek Medical Garden Northwest  (3) (1)
Center
Baylor Scott & Healing Garden Central 10/19/15 10/20/15 10/28/15 9
White Hospital Texas (4) (4) (1)
St. Joseph Hospital Marshal Verne Central 10/19/15 10/20/15 -- 8
Ross Memorial Texas (4) (4)
Healing Garden
Houston Medical 25 gardens sites Central 3/13/16- N/A N/A 25
District** located in Houston Texas 3/15/16
Medical District (3)
Kaiser Oakland Serenity Garden Northern 10/29/15 10/30/15 -- 6
Broadway Medical California (3) (3)
Office Building
Kaiser Oakland Courtyard Garden  Northern 10/29/15 10/30/15 11/5/15 8
Medical Center and California (3) (3) (2)
Specialty Medical
Office Building
Smilow Cancer Betty Ruth & New 6/14/16 6/15/16 6/22/16 11
Hospital Milton B. Hollander England (4) (4) (3)
Healing Garden
Smilow Cancer Cafeteria Garden New 6/14/16 6/15/16  6/22/16 11
Hospital England (4) (4) (3)
Greenwich Hospital Community Garden New 6/16/16 6/17/17 6/24/16 9
England (3) (3) (3)
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Table 3.3 GATE Garden Scores (1—4 scale)

Descriptive statistics for totals all GATE gardens (mean, standard
deviation, and number of evaluators)

Pilot Test Gardens

Legacy Good Samaritan Frank R. Stenzel and Kathryn Stenzel Healing Garden

Legacy Salmon Creek 3rd Floor Terrace

Kaiser Oakland MOB Serenity Garden

KaiserOakland SMOB Courtyard Garden

Scott & White Hospital Healing Garden

St. Joseph Hospital Marshal Verne Ross Memorial Healing Garden
Smilow Cancer Hospital Betty Ruth & Milton B. Hollander Healing Garden
Smilow Cancer Hospital Cafeteria Courtyard

Greenwich Hospital Carl and Dorothy Bennet Garden

Houston Interrater Reliability Test Gardens

Harris Health Clinic — Entry garden

UT School of Dentistry — Courtyard garden

Houston Hospice — Healing Garden

UT Institute of Molecular Medicine — Courtyard water garden
Shriner’s Hospital for Children — Front entry

Texas Medical Center Gus S. and Lydall F. Wortham Park

Houston Community College — Small “Zen” entry garden

MD Anderson Mays Clinic Level 8 — Bartalotta Family Garden

MD Anderson Mays Clinic Level 8 — Barbara’s Garden

MD Anderson Mays Clinic Level 8 — Rita’s Garden

MD Anderson Cancer Center - Hudson Garden

MD Anderson Mays Clinic Level 2 - Weingarten Schnitzer Family Garden
MD Anderson Cancer Center - Fountain of Joy

MD Anderson Cancer Center — Prairie Garden

MD Anderson Cancer Center - Melcher Fountain

MD Anderson Cancer Center - Saeger Garden

MD Anderson Mays Clinic Level 2 — Podium Garden

MD Anderson / Rotary House International - Well of Life Fountain Garden
Ben Taub Hospital Healing Garden

TIRR Memorial Hermann — Oak Plaza

TIRR Memorial Hermann — Prometheus Garden

TIRR Memorial Hermann — Cafeteria Patio

TIRR Memorial Hermann — Greenhouse Garden

UT School of Nursing / UT School of Public Health - Grant Fay Park
UT School of Nursing - Rooftop garden

Total

M = Mean, SD = Standard Deviation, N = Number of evaluators
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3.37
2.61
3.06
2.93
3.17
2.79
3.36
2.45
3.12

3.13

2.78
3.43
2.08
2.27

3.32
3.01
3.02
3.12
2.87
3.01
3.22
3.04
2.85
3.18
3.48
2.66
2.85
3.01
2.72
2.81
3.35
2.77
2.97

SD
0.14

0.08
0.10
0.18
0.29
0.15
0.10
0.05
0.09

SD
0.42

0.39
0.07
0.09
0.19

0.10
0.22
0.07
0.17
0.15
0.22
0.20
0.28
0.15
0.12
0.07
0.26
0.09
0.12
0.18
0.21
0.19
0.21
0.37
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3.5.1 Garden Scoring Results
For scoring of individual items, sub-domains, domains, and the overall garden, mean scores
from all raters of that particular garden were calculated, as shown in Table 3.3. In order to

calculate the mean scores, the following adjustments were made:

Yes/No items scoring. Yes/No scores were originally automatically coded by Qualtrics as 1 = Yes
and 0 = No. For scoring and statistical analysis of correlations, these numbers needed to be
changed. The scoring needed to be fair to prevent gardens that had even one of the three items
present from earning more points than those with no water features, lighting, and/or tables.
The three Yes/No items that had other items dependent on them were:

e “Garden has at least one water feature” - 5 dependent items

e “Garden has lighting for night usage” - 2 dependent items

e “Garden has at least one table” - 4 dependent items
For gardens with any of these elements, mean scores of the dependent items were calculated
and converted to the same scale as the rest of the GATE items to replace the “Yes.” Items with
a “No” response (0) were converted to 1, to be the lowest score on the Likert-type scale. To
convert the one other Y/N item, “Garden is open 24 hours a day, 7 days a week,” “Yes”
responses were converted as follows, based on the write-in responses by evaluators: 4 = Open
all the time (24/7); 3 = Open approximately 9 a.m.—5 p.m. every day of the week; 2 = Open
approximately 9 a.m.—5 p.m. Monday through Friday; 1 = Never open (doors are always locked,
garden is not accessible). Although one training garden would have received a score of 1 for
this item, none of the actual Pilot Test gardens were always closed, thus scores ranged from

2.0-4.0.

Interdependent items scoring. Scoring was re-coded for the two sets of interdependent
items—items where the answer for one item was contingent on or linked with the answer of
the item immediately preceding it. The item “Any non-automatic doors are easy to operate”
was linked with “Doors to the garden from at least one entry are automatic and easy to use.” If
a garden did NOT have any automatic doors, then a rater would check “Strongly Disagree” for

that item, and would then enter their level of agreement about the non-automatic doors being
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easy to operate. The dependent item “At least one secondary walkway offers increasing levels
of difficulty” would receive a “Not Sure or N/A” rating if the answer to the item “Garden has
more than one walkway, with a variety of routes, lengths, and destinations” was “Strongly
Disagree.” Because these two items were often interdependent, a mean score of the combined

items was calculated for overall scoring purposes.

“Not Sure or Not Applicable” scoring. The “Not Sure or N/A” (NS/NA) option on the GATE was
automatically coded by Qualtrics with the number “88.” This number was removed before data
was imported into SPSS for analysis so that it did not interfere with scoring and coding of the 1-
4 scale. Thus in SPSS, all NS/NA options become de facto missing values: After importing into
SPSS, there is no way to differentiate the items marked NS/NA in the raw data set, from the
items evaluators actually missed scoring (actual missing values). As was discussed above, some
of the Houston GATE test gardens received a higher than average number of NA/NS (see
Appendix 3.5 and 3.6 for a breakdown of NA/NS and missing values by item and by facility). The
high number of “missing values” (NS/NA and actual missing values), combined with several
items that had zero or very low variance, created a challenge for statistical analysis that will be

discussed below and in the Limitations and Future Research section of the Conclusion.

3.5.2 Descriptive Statistics

Typically, garden scores clustered in the range between 2.5 and 3.5 (out of 1-4) with a mean of
2.97 and a standard deviation of .37. Out of 120 distributions, the typical distribution was
either bimodal or skewed positively or negatively. Interestingly, normality was rare in

IM

evaluation responses. As such, SPSS treated these “normal” results as abnormal, compared to
the other more common distributions. Other items had very little to no variability, meaning
that all raters gave that item the exact or almost the exact same score. This prevented SPSS
from completing statistical modeling for those items. These distributions were omitted from

further analyses.
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3.5.3 Support for Convergent Validity

Two methods were used to explore support for convergent validity: Principal component
analysis and correlation of two different GATE scores. Principal component analysis is useful for
streamlining an instrument through identification of whether and how items cluster together
and whether they are redundant and can be removed. Correlation involved Pearson correlation
of mean total, domain, and sub-domain “Cumulative Item” GATE scores with mean “Overall

Impression” scores.

Principal Component Analysis. Both principal component analysis (PCA) and factor analysis (FA)
are often run in multi-scale test development to identify what items load onto what scales
(called “factors” in PCA and FA; in this research, factors are called domains) (Comrey, 1988;
DeVellis, 2003). The major difference between PCA and FA is that FA is run to test a theoretical
model of latent factors and what items might be loading onto them. PCA is a form of dimension
reduction used to test what items in the instrument could be removed to (a) streamline the
instrument by reducing the number of items, thereby potentially lowering respondent burden;
and (b) reduce any redundancy that might weaken the overall instrument (Field, 2013).
Another kind of factor analysis, exploratory factor analysis, is usually run at the beginning of a
project to help determine what items should be grouped together (DeVellis, 2003).
Confirmatory factor analysis (CFA) is, as a procedure to determine whether items “hang
together” in the way that the test developer intended them to. However, in current practice,
CFA is used less frequently, having been replaced by structural equation modeling (SEM)—in

fact, SPSS does not have a CFA procedure (IBM Support, n.d.).

Principal component analysis results. PCA was run using Varimax rotation with Kaiser
normalization using the researcher’s GATE data (with the researcher in the role of the “expert”)
to see whether items loaded onto the same domains (factors) as they were represented in the
GATE (for example, whether items listed in the domain “Access and Visibility” actually loaded
onto that domain). It was also possible that items would separate out and load onto latent
factors such as safety, comfort, or sense of control. Although most items loaded clearly onto

distinct factors, they did not align with the GATE’s domains or subdomains, nor did they cluster
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together in a discernable theoretical pattern. This may have been due to little variance, missing
values, and/or densely packed distribution. Furthermore, the GATE consists of items measuring
a very broad and diffuse construct of “restorativeness” with many variables and facets. Because
items showed acceptable or high internal consistency variability in unidimensional analyses,
future analyses utilized the scale (domain) level and not the subscale (subdomain). Exploratory

factor analysis was run with the same data, with similar results.

Correlation of two scores: “Overall Impression” vs. “Cumulative Item” GATE scores. Additional
support for convergent validity was provided by the strong correlation between two types of
scores in the GATE (Campbell & Fiske, 1959). The first, the “Overall Impression” GATE score,
was from the question on the GATE’s first page, “On a scale of 1-10, how would you rate the
overall restorativeness of this garden? “Restorative” = Able to restore a person’s strength,
health, or well-being” as shown in red in Figure 3.5. This question was answered by evaluators
before they began the more cognitive task of item-by-item scoring on pages 2—6 of the GATE .
The question enabled evaluators to record a more intuitive, pre-cognitive response to the
garden. The Overall Impression score was then compared with the subsequent more objective
and systematic GATE scoring, the mean of which is called the “Cumulative Item” GATE score.
Comparing these two scores made it possible to see how well, overall, the various items in the

GATE captured the overall sense of the quality of the garden.

Method for correlation of “Overall Impression” and “Cumulative Item” GATE scores. In SPSS,
mean scores from all evaluators (including the researcher’s) were calculated for each garden,
including total garden scores, domains, subdomains (see Table 3.4). A mean score of all gardens
was also calculated, which became the “Cumulative Item” GATE score (2.97 out of 4) for this
data collection phase. Because the Overall Impression and the Cumulative Item scores were
based on different response categories (1-10 compared with 1-4) they were both converted to
a 10-point scale to make comparison easier. When translated to a 10-point scale, the
Cumulative Item GATE score became 7.41. A mean score of all Overall Impression GATE scores
was also calculated (5.56 out of a possible 10). To compare percentages, we can divide the

mean score by the potential highest score (2.97/4 = .74 for the Cumulative Item and 5.56/10 =
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.56 Overall Impression). Thus, for the total garden scores, the GATE Cumulative Item and
Overall Impression scores differed by only .18. These scores, as well as mean scores for all GATE
domains and sub-domains, were correlated with the Overall Impression scores, as shown in
Table 3.4. For Pearson Effect Sizes, Cohen’s (1988) range was used, where > .50 = strong
correlation, .30 = moderate, and < .10 = weak correlation. Looking at the Pearson correlation in
SPSS, we can see that of the 20 Cumulative Item scores that were correlated with the Overall
Impression score, 12 (60%) had a strong correlation; 4 had a moderate correlation (20%); and
only 4 (20%) had a weak correlation. This indicates strong statistical evidence for convergent
validity of the GATE. It is interesting to note that the weak correlations were primarily in the
Walking & Activities domain, which has the most items related to paving, an element of

gardens that, in contrast to greenery, is not usually considered restorative.
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A | HEALTHCARE

| eniiov ~ GARDEN ASSESSMENT TOOL FOR EVALUATORS

TOOLKIT

INSTRUCTIONS — PLEASE READ BEFORE YOU BEGIN

STEP 1: ESTABLISH CONSENSUS

There should always be at least two evaluators. Evaluators must agree on the 1) Garden boundaries 2) Main doorway 3) Primary pathway.
gy

STEP 22 WALK THROUGH THE GARDEN BEFORE YOU START

Think of the garden from the point of view of a frail patient. Walk through the entire garden, test the furniture, look at the area from different
positions — including wheelchair and child height. Ask yourself, "How well does this garden support the needs of patients, visitors, and staff?”

STEP 3: EVALUATE THE GARDEN

For each statement on the next five pages, check the box that best represents your level of agreement. If you are unsure or if the statement is
not applicable (N/A), check the last box. Note: It is better to check “"Not sure or N/A” than to make a guess! A tape measure will be useful for
some of the items.

STEP 4: RETURN THE FORMS
Return by mail to Naomi Sachs, 800 Gilchrist Avenue, College Station, TX 77840 or scan and email to nsachs@tamu.edu.
Questions or concerns? Email nsachs@tamu.edu or call (845) 264-2026.

S
GENERAL QUESTIONS

01 Your name:

02 Your role/profession {landscape architect, nurse, etc.):
03 Date: Time: AM or PM (circle one)
04  Weather (sunny, cloudy, windy, etc.): Temp (°F or warm, cool, etc.):

05 Name of facility and location (city, state):

06 Name of garden (if it is named}:

07 Type of facility or patients served:

08 Location and type of garden (e.g.. front entry, central coutyard, rooftop, etc.):

09  Are there other gardens and/or outdoor sitting areas at the facility? YES NO

IfYES, please list:

OVERALL RATING

% Ona scale of 1-10, how would you rate the overall restorativeness
of this garden?
“Restorative "= Able to restore a person’s strength, health, or well-being.

© 2016 Naomi Sachs, Clare Cooper Marcus, Mami Bames, Center for Health Systems & Design, Texas A&M University, College Station, TX
Figure 3.5 Overall Impression score. The question, outlined in red, asks for a 1-10 “Overall

Impression” score of the garden before evaluators begin the item-by-item audit process to
determine the “Cumulative Item” GATE score.
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Table 3.4. Correlation of GATE "Overall Impression" and "Cumulative Item" scores

Note: Overall Impression (in italics) score has been converted from original 1-10 to GATE 1-4 for comparison
"Correlation strength" is strength of correlation between Overall Impression score and

all other Cumulative Item scores of garden, domains, and sub-domains from GATE audit.

Variable Mean SD Significance Correlation strength
Overall Impression score 2.24 2.12 1.00 N/A

GATE Cumulative Item Score (actual mean score) 297 0.37 0.79*%*  Strong
Access & Visibility (Domain AV) 2.83 0.52 0.54**  Strong
AV - Visual Access to the Garden (Subdomain) 2.75 0.68 0.55**  Strong
AV - Physical Access to the Garden 291 0.62 0.30** Moderate
Sense of "Being Away" (Domain BA) 2.87 0.53 0.71** Strong

BA - Sense of "Being Away" 2.60 0.73 0.61** Strong

BA - Aesthetics & Maintenance 3.09 0.54 0.60**  Strong
Nature Engagement (Domain NE) 3.08 0.62 0.71**  Strong

NE - Plantings 3.19 0.63 0.68** Strong

NE - Other Natural Features 2.54 0.87 0.53**  Strong
Walking & Activities (Domain WA) 296 0.37 0.32** Moderate
WA - Primary Walkway 3.48 044 -0.08 Weak

WA - All Paved Areas 3.19 0.52 0.13 Weak
WA - Lighting, Wayfinding, Amenities 2.29 0.80 0.23* Weak
WA - Variety & Activities 2.16 0.64 0.38** Moderate
Places to Rest (Domain PR) 3.16 0.55 0.59**  Strong

PR - Seating Availability & Type 2.87 0.82 0.34** Moderate
PR - Private of Social 3.42 0.61 0.59*%*  Strong

PR - Aesthetics & Sun 3.33 048 0.60**  Strong

PR - Tables 271 1.24 0.04 Weak

SD = Standard Deviation
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

3.5.4 Reliability

Methodology for GATE interrater reliability analysis. Only the Houston GATE data were
analyzed for interrater reliability (IRR). Kappa statistics were used for categorical (Yes/No) items
and Intraclass Correlation Coefficient (ICC) was used for the ordinal 4-point Likert-type scale
items as well as for the overall GATE instrument, domains, and sub-domains. Percentage of

agreement was also used for individual ordinal items. For ICC, a two-way random model with
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absolute agreement and average measurement was employed. The two-way random model
was used because raters were considered to be a random sample of all potential future raters,
and all 25 gardens were rated by each rater. Results run with Consistency and Absolute
Agreement were very similar and not statistically significant; Absolute Agreement is reported

here.

Acceptable bounds for Kappa and intraclass correlation coefficient. For Kappa and intraclass
correlation coeffient (ICC), values generally range from 0-1, with higher numbers indicating
stronger interrater agreement. There is no consensus about acceptable bounds for Kappa and
ICC; opinions vary across researchers and disciplines (Loewenthal, 2001; Tavakol & Dennick,
2011). Both Rodiek and Lee, whose audit instruments or methodologies were used as models
for the GATE, cited Anastasi (1988), Landis and Koch (1977), and Portney and Watkins (1993)
for the ranges they used for interrater and test-retest reliability (Lee, Kim, Dowdy, Hoelscher, &
Ory, 2013; Rodiek, Nejati, Bardenhagen, Lee, & Senes, 2016). Rodiek and colleagues used .60—
.75 as the acceptable range of minimum values for ICC. The SOS Tool did not have categorical
items, thus Kappa was not necessary. For Kappa, Lee and colleagues used .40-.59 as
“moderate” reliability, .60-.79 as “good,” and over .80 as “outstanding” agreement/reliability.
For ICC, below .60 was considered “poor,” .60—-.75 was “moderate,” and above .75 was “good”
reliability (2013, p. 953). While these ranges are not as conservative as some—DeVelllis (2003)
or Nunnally and Bernstein (1994)—for example) they are more conservative than, for example,
Saelens et al. (2006) who used the Kappa range (below .40 as “poor,” .41-.60 as “moderate,”
and above .60 as “good to excellent”) for all of their limits of acceptability, including ICC.
Computationally, Kappa generally results in lower scores than ICC; therefore, using this range is

a more liberal assessment.

As was discussed above, the number of missing values and no or low response variability with
some items made calculation of ICC difficult. While it may seem counterintuitive, low
variance—when there is perfect or near-perfect agreement between raters—cannot be
computed with SPSS and other similar statistical software. Saaelens and colleagues (2006) had

a similar issue, which they addressed by looking at percentage of agreement between
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evaluators. Their percent agreement criteria were: < 60% as “poor,” 60-74% as “moderate,”
and > 75% as “good to excellent.” These criteria were also used for the GATE percent
agreement analysis, as shown in Table 3.5. The ICC range for the GATE is as follows: below .60 is
the lower threshold (“poor/unacceptable”), .61-.74 is “moderate,” .75-.89 is “good,” and
above .90 is “excellent.” The Kappa range is: below .6 is “poor/unacceptable,”.40-.59 is

“moderate,” 0.60-0.80 is “good,” and above 0.81 is “excellent.”

Three primary analyses for IRR were performed using ICC and Kappa:
1. Two RAs (researcher’s data not included in analysis)
2. Two RAs and researcher (3 evaluators total)

3. Two RAs with 5-point scale

Interrater reliability results

Two evaluators (RAs): As shown in Table 3.5, for the four Yes/No items, Kappa scores ranged
from good to excellent (.70-1.00). ICC for the overall instrument could not be calculated due to
missing values and zero or low variance with too many items. The domain Access & Visibility
could also not be calculated due to the missing values and zero or low variance of several
items. For the four domains that could be analyzed, ICC scores were “moderate” for Sense of
“Being Away” (.68), Nature Engagement (.69), and Places to Rest (.72). Walking & Activities had
“poor” ICC (.49), which may have been due to many items having zero or little variance. Three
of the 14 sub-domains could not be calculated due to missing values and zero variance with too
many items. ICC for the remaining 11 subdomains ranged from a low of .25 (for Walking &
Activities, All Paved Areas) to a high of .93 (for Nature Engagement, Plantings). Four
subdomains had “poor” ICC (.25-.59), two had “moderate” (.64, .69), five had “good” (.77-
.82),” and one had “excellent” (.93). Of the 82 individual items analyzed for ICC, four had zero
variance and were removed from further analysis. For the 78 items with sufficient variance to
be calculated, ICC measures ranged from -.15 (poor) to .98 (excellent). Places to Rest was the
only domain with two negative ICC scores. Interrater reliability for 18% of the items was
excellent (.90-.98); for 24% of the items was good (.75-.89); for 20% was moderate (.61-.74);

and for 38% was poor (-.15—.60). When percentage agreement was calculated for the same 82
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items, ratings increased for most, with many more items rating “excellent” (more than 75%
agreement; 73% of the items rated as excellent) or “moderate” (60-74% agreement; 21% of
the items); and only five items (less than 1%) rating as “poor” (lower than 60% agreement). It is
clear from the difference between ICC and percentage agreement ratings that missing values

and low variability strongly and negatively affected ICC scores.

Three evaluators (two RAs and researcher): Some research indicates that as the number of
evaluators increases, IRR will also increase (Landers, 2016). When the researcher’s GATE data
were added to reliability calculations, ICC and Kappa scores for most items did improve, but not

significantly.

Two RAs with a 5-point scale: Would a 5-point scale improve IRR? The researcher wanted to
see whether and to what extent inclusion of the “Not Sure or N/A” (NS/NA) responses would
change ICC and Kappa results The NS/NA option does not utilize the same response categories
as most of the GATE items (ranging from 1-4, Strongly Disagree to Strongly Agree). A score of
“0” for the NS/NA would imply “Very Strongly Disagree.” Therefore, using 0-4, with 0
representing NS/NA, was not an option. Instead, a new 5-point scale was created for this test,
where Strongly Agree = 5, Somewhat Agree = 4, NS/NA = 3 (the mid-point on the scale),
Somewhat Disagree = 2, and Strongly Disagree = 1. Thus, the rating for Somewhat Disagree and
Strongly Disagree did not change at all. The change in ICC, Kappa, and significance (p-value)
was, for most items, not dramatic. Some scores and significance increased while others
decreased. The greatest change was that ICC could be calculated for all domains and
subdomains. Domain and subdomain ICC scores also improved with the revised 5-point scale.
For domains, Access & Visibility ICC was .63, Sense of “Being Away” was .81, Nature
Engagement was .73, and Places to Rest was .70. Walking & Activities was the only domain to

remain “poor,” and the score dropped, from .49 to .31.
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Table 3.5 Interrater Reliability from Houston GATE Testing with 2 Evaluators
ICC and Kappa (in italics) scores from 25 gardens in the Houston Medical District

% Agree is percentage of agreement between 2 Evaluators

2-way Random with Absolute Agreement, ICC Average values

M = Mean, SD = Standard Deviation

Access & Visibility

Access & Visibility - Visual Access to the Garden

Garden is visible from main public indoor areas.

Garden is visible from indoor areas that involve waiting.

Garden is visible from floors above.

Entrance to the garden is easy to find.

Doors to garden are glass or have a window in or next to them.
Garden looks appealing/inviting from indoors.

There is signage TO the garden from indoors.

There is signage ON OR NEXT TO garden doors.

Information about the garden is available.

Access & Visibility - Physical Access to the Garden

Garden is open 24 hours a day, 7 days a week. (Kappa)

Doors to the garden from at least one entry are automatic and e
Any non-automatic doors are easy to operate.

Doorway thresholds are flat and smooth.

The space just outside the main doorway is covered/roofed.
Space just outside the main doorway has seating for at least 2 pi
A "destination" feature draws people into the garden.

A restroom in the facility is near a garden entry (about 50 feet).
Garden has an emergency phone that connects with the hospita

Sense of "Being Away"

Sense of "Being Away"

People can find a desirable sense of enclosure in the garden.
People can find privacy in at least one part of the garden.
People in the garden cannot look into adjacent private indoor ar
Garden has at least one fully covered (roofed) area.

At least one seating area is protected from climatic/weather ext
Sense of "Being Away" - Aesthetics & Maintenance

Garden has some features that provide a rich, multi-sensory exp
Garden is free from unpleasant sounds.

Garden is free from bad odors.

Plants hide or soften unsightly views.

Garden is free from trash.

Garden has at least one trash can.

There is a shed or other place to store tools in the garden.
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Item Score
M SD
2.60 1.15
2.50 1.24
2.96 1.22
3.54 0.69
3.98 0.10
3.33 1.04
1.53 0.88
167 121
255 113
0.75 0.44
3.02 1.38
200 0.81
3.83 0.32
3.27 1.26
3.42 0.75
2.96 1.12
2.32 1.28
2.08 1.40
3.18 0.99
2.54 1.06
3.85 0.43
2.42 1.21
2.40 1.14
3.28 0.87
200 0.80
3.32 0.76
2.98 0.91
3.76 0.46
3.58 1.00
1.52 0.93

ICC Pvalue Rating

% Agree Rating

Could not be calculated Not calculated
Could not be calculated Not calculated
0.58 0.02 Poor 76%  Excellent
0.90 0.00 Excellent 60 Moderate
0.91 0.00 Excellent 80 Excellent
0.66 0.01 Moderate 84 Excellent
0.01 Ovariance 100  Excellent
0.85 0.00 Good 80 Excellent
0.41 0.19 Poor 52 Poor
0.92 0.00 Excellent 76 Excellent
0.33 0.29 Poor 40 Poor
0.77 0.00 Good Not calculated
1.00 0.00 Excellent 100  Excellent
0.98 0.00 Excellent 96 Excellent
0.31 0.32 Poor 88 Excellent
0.64 0.01 Moderate 88 Excellent
0.97 0.00 Excellent 96 Excellent
0.07 0.43 Poor 72 Moderate
0.74 0.00 Moderate 80 Excellent
0.74 0.01 Moderate 80 Excellent
0.90 0.00 Excellent 84 Excellent
0.68 0.00 Moderate Not calculated
0.81 0.00 Good Not calculated
0.79 0.00 Good 84%  Excellent
0.68 0.00 Moderate 72 Moderate
0.50 Ovariance 80 Excellent
0.59 0.01 Poor 64 Moderate
0.49 0.04 Poor 60 Moderate
0.64 0.00 Moderate Not calculated
0.75 0.00 Good 88 Excellent
0.55 0.03 Poor 88 Excellent
0.69 0.00 Moderate 92 Excellent
0.81 0.00 Good 76 Excellent
0.32 0.18 Poor 96 Excellent
0.95 0.00 Excellent 96 Excellent
0.52 0.05 Poor 56 Poor



Table 3.5, continued

Item Score
M SD ICC Pvalue Rating % Agree Rating

Nature Engagement 0.69 0.00 Moderate Not calculated
Nature Engagement - Plantings 0.93 0.00 Excellent Not calculated
More than half of the garden surfaces are planted. 296 112 0.82 0.00 Good 84%  Excellent
Garden has a rich variety of plants. 294 098 0.79 0.00 Good 88 Excellent
Garden has plants at multiple heights. 3.64 049 0.66 0.01 Moderate 100  Excellent
Garden has plants that stimulate the senses. 322 082 0.75 0.00 Good 100  Excellent
Some plants are intriguing, provide “fascination.” 330 0.78 0.55 0.03 Poor 84 Excellent
Planting provides year-round interest. 354 079 0.73 0.00 Moderate 88 Excellent
Some plants provide bright colors. 3.12 110 0.92 0.00 Excellent 100  Excellent
Planting BEDS look well-maintained. 3.16 0.70 0.56 0.02 Poor 96 Excellent
PLANTS look well-maintained and healthy. 342 072 071 0.00 Moderate 96 Excellent
Plants are sturdy enough to tolerate extreme weather, peoplep 3.70 048 0.14 0.36 Poor 88 Excellent
Nature Engagement - Other Natural Features 0.81 0.00 Good Not calculated
Plants provide food and/or habitat for birds, butterflies, andoth 3.32 0.81 0.85 0.00 Good 96 Excellent
Garden has at least one water feature. (Kappa) 032 045 081 0.00 Good 88 Excellent
Water feature looks clean and well-maintained. 328 091 0.76 0.04 Good 78 Excellent
Water feature design and location minimizes slipping hazards. 250 1.00 0.61 0.14 Moderate 67 Moderate
Water feature has minimal splash. 225 085 0091 0.00 Excellent 78 Excellent
Sound from water feature is pleasant and soothing. 336 075 0.69 0.07 Moderate 67 Moderate
Some seating is available near the water feature (within 15 feet) 3.50 1.06 0.77 0.05 Good 67 Moderate
Walking & Activities Could not be calculated Not calculated
Walking & Activities - Primary Walkway (Path or Paved Thoroughfare) 0.69 0.00 Moderate Not calculated
Primary walkway is relatively flat (not too steep). 3.77 047 0.16 0.35 Poor 92%  Excellent
Primary walkway does not have steps or steep ramps. 3.77 051 0.13 0.38 Poor 92 Excellent
Primary walkway is smooth but non-skid, even when wet. 3.67 052 0.24 0.21 Poor 84 Excellent
Primary walkway is at least six feet wide or, if narrower, has frec 3.48 0.68 0.64 0.01 Moderate 88 Excellent
Primary walkway has a curb or raised edges. 231 128 0.77 0.00 Good 72 Moderate
Primary walkway has seating approximately every 30 feet. 338 086 0.39 0.10 Poor 80 Excellent
Walking & Activities - All Paved Areas (Walkways and Patios) 0.48 0.00 Poor Not calculated

Gaps or cracks in paving are narrow enough for a wheelchair, stt 3.04 0.69 0.49 0.00 Poor 76 Excellent
Paving does not create glare. 344 074 0.39 0.09 Poor 80 Excellent
Paved areas are clear of debris and other obstacles. 348 068 0.75 0.00 Good 96 Excellent
Trees/plants along walkways and other paved areas do notdrop 2.38 1.08 0.71 0.00 Moderate 72 Moderate
Walking & Activities - Lighting, Wayfinding, & Amenities Could not be calculated Not calculated
There are landmarks and/or signage in the garden to help peopl 2.92 1.00 0.70 0.08 Moderate 76 Excellent
A drinking fountain is in or near the garden. 136 064 0.26 0.25 Poor 68 Moderate
Garden has lighting for night usage. (Kappa) 084 035 0.70 0.00 Moderate 92 Excellent
If garden has lighting: Walkways are evenly lit. 239 106 0.82 0.00 Good 72 Moderate
If garden has lighting: Lighting does not shine into patientrooms 3.97 0.11 0.50 0variance 56 Poor
Walking & Activities - Variety & Activities 0.77 0 Good Not calculated
Garden has more than one walkway, with a variety of routes, ler 2.32 1.21 0.80 0.00 Good 72 Moderate
At least one secondary walkway offers increasingly levels of diffi 1.66 0.98 0.70 0.02 Moderate 36 Poor
Garden has spaces/features for therapists (PT, OT, HT) toworkv 1.84 0.80 0.18 0.33  Poor 60 Moderate
Garden is safe for children. 264 0.77 0.52 0.01 Poor 76 Excellent
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Table 3.5, continued

Item Score
M SD ICC Pvalue Rating % Agree Rating

Places to Rest 0.72 0.00 Moderate Not calculated
Places to Rest - Seating Availability & Type 0.25 0.16 Poor Not calculated

The garden offers many places to sit. 3.38 0.89 0.82 0.00 Good 88%  Excellent
People can choose a variety of types of seating. 266 126 093 0.00 Excellent 92 Excellent
Movable seating is available. 220 1.32 096 0.00 Excellent 96 Excellent
At least 50% of the seating in the garden has backs and arms. 268 1.14 092 0.00 Excellent 92 Excellent
There is a place where someone could lie down for a rest. 3.04 085 0.64 0.01 Moderate 80 Excellent
Places to Rest - Private or Social 0.82 0.00 Good Not calculated
Garden has separate areas for activities and socializing, compare 3.16 0.72 0.34 0.04 Poor 68 Moderate
Garden provides a place where 3 or more people can sit togethe 3.36 0.96 0.77 0.00 Good 84 Excellent
Some seating areas allow people to interact with passers-by. 3.88 0.30 neg0.15 0.62 Poor 88 Excellent
Garden provides semi-private seating for one or two people. 3.52 093 0.89 0.00 Good 88 Excellent
Some seating makes it possible to watch others from a distance. 3.63 0.59 0.36 0.16 Poor 88 Excellent
Places to Rest - Aesthetics & Sun 0.25 0.16 Poor Not calculated
There is a choice of seating in sun or shade throughout most oft 3.15 1.02 0.86 0.00 Good 92 Excellent
Seating does not produce glare. 3.54 0.72 0.50 0.06 Poor 80 Excellent
Seating material does not get too hot or too cold. 3.44 0.60 neg.024 0.53 Poor 68 Moderate
Seating, tables, and other furniture look well-maintained. 3.63 052 0.76 0.00 Good 96 Excellent
Some seating has attractive or interesting views. 335 090 0091 0.00 Excellent 96 Excellent
Places to Rest - Tables 0.59 0.10 Poor Not calculated
Garden has at least one table. (Kappa) 066 045 0.71 0.00 Moderate 84 Excellent
Some seats have tables next to them. 3.94 0.16 0 variance 100  Excellent
There is at least one table large enough for four or more people. 3.00 1.19 0.43 0.15 Poor 87 Excellent
There is at least one table that can accommodate peopleinwhe 2.94 1.14 0.87 0.00 Good 87 Excellent
Tables do not tip. 3.61 0.68 0.08 0.45 Poor 67 Moderate

3.6 Conclusion

3.6.1 Discussion

One of four instruments in the mixed methods Healthcare Garden Evaluation Toolkit (H-GET),
the Garden Assessment Tool for Evaluators (GATE) was designed to facilitate standardized,
systematic hospital garden assessment. The GATE is the first evaluation tool for general acute
care hospital gardens known to undergo rigorous psychometric testing. The instrument can be
used for evaluation of healthcare gardens after new construction or remodeling projects; it can
also be used as a design checklist for new or renovated gardens, and as a research tool to get
baseline scores on a garden or specific features in a garden. Individual items, organized into
affordance-based domains and sub-domains, enable a diverse variety of evaluators to assess
objective and subjective built environment characteristics in a broad range of hospital garden
types across the U.S. The GATE’s items are worded and presented to minimize subjectivity and

bias in the evaluator, and a Likert-type scale enables scoring of individual items, domains, and
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the garden as a whole. Of the four H-GET instruments, the GATE provides the most objective
form of assessment. It is probably also the least time-consuming, taking only an average of 30
minutes for each evaluator to complete, not including “calibration” that might be done before
the session to improve accuracy of the results. Data entry and/or data analysis will require
additional time, depending on the purpose of the evaluation. Because this is an environmental
evaluation that does not collect data on human subjects, use of the GATE may not require
Institutional Review Board (IRB) approval in most settings, although permission should always
be obtained to visit and evaluate a facility’s gardens. If IRB review is required, it will likely be
expedited or exempt for GATE research. Of the on-site evaluation instruments, the GATE is also
probably the least intrusive, since garden users need not be present for the evaluation to be
carried out. With its clear list of desirable garden elements and standardized evaluation and
baseline scores, the GATE can also be used as design and a research tool. The GATE’s
systematic approach will also facilitate data collection on and future comparisons of gardens

across the country (and, potentially, internationally).

Validity. Support for content validity for the GATE was derived from the Cooper Marcus and
Barnes’ Therapeutic Garden Audit for Acute Care Hospitals (“CMB Audit,” 2012), Rodiek’s
Senior Outdoor Survey (SOS) audit tool (Rodiek, Nejati, Bardenhagnen, Lee, & Senes, 2016), and
other previously published audit instruments and healthcare garden design guidelines, as
shown on Table 3.1. Further support for content validity comes from the researcher’s extensive
literature reviews, feedback on early and later iterations of the GATE instrument from experts
and lay people, and from testing of the GATE alongside the three other H-GET instruments at
nine Pilot Test site gardens. Support for convergent validity was derived from principal
component analysis and from the strong to moderate correlation of “Cumulative Item ” and
“Overall Impression” GATE scores in all but four domains and sub-domains. These results
indicate that evaluators’ first impression of the garden aligns well with how the garden is rated
by the GATE scoring system (Campbell & Fiske, 1959). Further support for convergent validity
was provided by correlation of a similar scoring technique in the H-GET Visitor and H-GET Staff

Surveys, as will be discussed in Chapter IV.
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Reliability. Three data sets from the 25 Houston Medical District testing were analyzed for
interrater reliability (IRR) using Kappa for categorical and intraclass correlation coefficient (ICC)
for continuous items, sub-domains, and domains. The data sets were from (a) the two Research
Assistant (RA) evaluators; (b) the two RAs and the researcher; and (c) the two RAs with the
GATE scale converted to a 5-point scale. With all three data sets, Kappa scores ranged from
“good” to “excellent.” Analysis of ICC was more difficult due to the high number of missing
variables and items with zero or low variance. ICC for the overall instrument and for the Access
& Visibility domain could not be calculated due to too many missing values and zero or low
variance. As shown in Table 3.5, the ICC of the four other domains ranged from .49 (poor) to .72
(moderate). ICC numbers for most sub-domains were higher, ranging from .25 (poor) to .93
(excellent). Of the 78 individual GATE items analyzed, ICC measures ranged from -.15 (poor) to
.98 (excellent). All five domains had a range of ICC from poor to excellent, but Nature
Engagement had only two “poor” ICC values (.55 and .56). Access & Visibility had the most
“excellent” values (six, from .90-.98). Places to Rest was the only domain with two negative ICC
scores. IRR improved when data from a third evaluator (the researcher’s) was added to Kappa
and ICC calculations. This was not surprising, as it is known that as the number of evaluators
increases, IRR will also increase (Landers, 2016). When the GATE’s scale was converted into 1-5
(instead of 1-4) by incorporating the Not Sure/Not Applicable values, IRR scores for individual
items were mixed (some items improved, others were worse), but ICC for all domains and sub-
domains could at least be calculated, and most scores improved markedly. For domains,
Walking & Activities was the only domain to remain “poor.” Percent agreement between the
two RA evaluators was calculated for individual items to compare with ICC scores. In general,
percent agreement ratings were higher than ICC scores, another indicator that missing values

and low to no variance in several items confounded ICC calculations.

3.6.2 Limitations and Future Research

Countless papers and conference presentations end with the conclusion that more research is
needed (‘the research shows that we need more research...’). This study is no different. There is
always room for improvement, and instrument development is usually an ongoing, iterative

process that does not end when the instrument is released and the first results are published.
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As other researchers begin to use the instrument, a feedback loop is created that—when the
instrument developer is open to change—allows for continuous improvement. Limitations with
the current GATE instrument provide an excellent starting point for its improvement process.
The primary limitations in this study, such as the number and location of sites, the number of
evaluators, and the depth and breadth of data analysis, were related to time and budget
considerations. In future studies, these limitations can be addressed by the researcher, and by

others in the field who might find this Toolkit useful.

Validity. This chapter has documented strong support for validity regarding the GATE’s
conceptual framework, organization, scoring, and visual format. But instrument validation is an
ongoing process, and future work will continue to address validity. During instrument
development and testing of the H-GET, more data was collected than could be analyzed for this
dissertation. For example, future H-GET survey research will include multiple regression and
qualitative analysis from survey data, which may add further support for validity of the GATE
and other H-GET instruments. Ideally, a system of cross-checking and cross-validation of

instruments will be developed for future H-GET users to employ.

Reliability. Interrater reliability (IRR) was more mixed than was anticipated, and future work
will focus on IRR, as well as test-retest reliability, which was not possible within the scope of
this study. Analysis of IRR with ICC was difficult due to the many missing variables and items
with zero or low variance (perfect or near-perfect agreement between raters, which SPSS will
not compute). Some possible avenues to explore are the addition of at least one more point to
the four-point scale; using a different recording or scoring strategy for the Not Sure/Not

Applicable option; and improvement of evaluator training.

Adding to the Likert scale. It may be that the GATE’s current four-point scale is not sufficient to
capture the range of evaluators’ assessments, or that it simply does not provide enough data
for reliable statistical analysis. @steras and colleagues (2008) compared an original four-point
scale, the Norwegian Functional Assessment Scale (NFAS), to a new five-point scale version
(NFAS-5) and found that the five-point scale had fewer missing data and larger end effects at
the item and scale level. Participants also reported that the NFAS-5 was easier to complete.

Although levels for both were acceptable, the five-point scale performed better with internal
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consistency and item-discriminant validity. The authors proposed that the significantly fewer
missing data on the NFAS-5 vs. the NFAS-4 “is some indication that the respondents found it
easier choosing a suitable response from the five-point scale,” (@steras et al., para. 29). Nagata,
Ido, Shimizu, and Matsuura (1996) had a similar finding when they compared the feasibility of
health measurement response scales using four, five, and seven categories and a visual analog
scale. Missing data were lowest and responder preference was highest with the five-point
scale. In future iterations, a fifth point (probably ‘Neither Agree nor Disagree’) could be added

to the GATE for comparison using @steras’ methodology.

On the other hand, it may be that many more item questions would function just as well, if not
better, as Yes/No rather than scale items. The non-normal binomial distribution of both GATE
Houston RAs would certainly suggest this. Future data analysis could split the “Agree” and

“Disagree” responses to examine Kappa scores for IRR.

“Not Sure/N/A” category. Most of the responses that were treated as “missing” during data
analysis were not actually missing; they could not be analyzed because there was no
appropriate scale number. Rodiek and colleagues (2016) decided to not include Not Sure or N/A
response categories, which was possible due to the emphasis on affordances. In the SOS Tool,
raters evaluated each item in terms of the usage it was intended to support; even a missing
feature can be evaluated in terms of the extent of support it provides (or lacks) for the

intended behavior. Removing the NS and NA response categories from the GATE may yield
higher reliability; as another option, separating these two categories (NS and NA) would likely

also improve reliability, since they would no longer be bundled.

User Manual. A User Manual will be important in ensuring proper use and higher reliability of
the GATE. The TCOPPE School Audit Tool Training Manual (Lee, Kim, Dowdy, Hoelscher, & Ory,
2013) will be used as a model. The GATE User Manual will achieve three aims: first, it will
provide context, explaining what the instrument is, why it is important, and how it can be used.
Second, it will provide detailed instructions for site visit protocol and data collection, including

detailed instructions for coding responses (Cutler, 2000). Third, the Manual will provide specific
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instructions for data analysis and/or scoring upon completion of data collection. Additional
pilot studies should test whether a User Manual is sufficient for correct usage of the GATE or

whether formalized training, either in-person or through a webinar-type format, is necessary.

Weighted scores. Scores for individual items were not “weighted.” In other words, each item
carried the same weight as another. Ideally, some items, such as those addressing safety,
should be weighted more heavily. Weighting would provide a more accurate assessment, and a
more meaningful score for comparing different domains and different gardens. Few audit tools
have weighted scores, and many that do use a rather simplistic method. Bardenhagen, Rodiek,
Nejati, and Senes (2016) have recently developed an evidence-based weighted scoring system

for the SOS Tool that could, potentially, be used as a foundation for the GATE.

Future analysis of existing and new data. Data from the “demographic” portion of the GATE
(e.g., date and time, weather, type of facility and garden) could be analyzed to see if any
significant patterns emerge. For example, are evaluators affected by the weather? If they are
uncomfortable due to cold, heat, or humidity, is their rating of all or certain domains or items
affected? Perhaps a question with a scale rating about personal comfort could be added to the
demographic information. With some of the Houston Medical District GATE testing, the
researcher measured and noted decibel readings, door weights for non-automatic doors,
humidity, and whether or not the garden being evaluated was in shade or sun. Not enough data
was collected to warrant statistical analysis, but future versions and testing of the GATE could

explore these possibilities.

A note about the GATE as a design tool: A minimum checklist. The GATE is organized so that it
can be used as a design tool. Because each item is presented so that Strongly Agree/4
represents the ideal situation, designers and healthcare organizations can use the GATE as a
“checklist” and guide for implementing the best solutions. However, the GATE should not be
used as an all-encompassing checklist for healthcare garden design. Only the most salient
features, and those that were actually observable and ratable, were included. Future GATE

iterations may exclude even more items based on statistical analysis and user feedback. Cooper
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Marcus and Barnes (2012) eliminated certain items from their CMB Audit—such as “the garden
is culturally appropriate” —because wording or the concept was too vague, or too subjective,
for participants to be able to rate (Cooper Marcus & Sachs, 2013). The same was done in the
GATE’s iterative process. Cooper Marcus and Sachs’ Chapter 6 of Therapeutic Landscapes
(2014) provides the most comprehensive published list of design guidelines known at this time.
Additional concepts or guidelines that were not included in the GATE, but that should be

addressed by designers and facilities, include:

Accessibility, ADA, and Universal Design: Any public space in healthcare in the U.S. must, by
law, adhere to stipulations from the Americans with Disabilities Act, which addresses issues
such as maximum slope for walkways, use of handrails along ramps and stairs, and maximum
height and slope of door thresholds. But gardens in HCFs must go above and beyond the
minimum requirements to best meet the needs of all users, including the most challenged and
frail. Universal Design (UD) practice, which designs all features to be usable for people with a

wide range of abilities, should be employed whenever possible.

Sustainability: Sustainable design and maintenance practices are difficult to measure because
they vary greatly from site to site. One site may utilize rain gardens for stormwater

management; another may use a green roof; another may use condensate from the building’s
HVAC system to irrigate the garden, or drip irrigation rather than spray or hand-watering. Such
practices are often not visible to the casual observer and may be too complex to summarize in

an audit tool.

Population-specific design: The GATE is intended for use in general acute care hospitals where
a diverse population of patients is served. Healthcare facilities that serve specific populations—
for example, children, hospice, mental and behavioral health, and rehabilitation—may have
different or additional requirements. Future GATE tools may address specific populations, for
example a “GATE-PDS” for children’s hospitals and clinics, a “GATE-MBH” for mental and
behavioral health facilities, or a “GATE-HSP” for hospices. Cooper Marcus and Sachs (2014)

cover several of these patient and healthcare types in Therapeutic Landscapes. Rodiek’s SOS
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Tool (2016) is an excellent population-specific tool for residential elder care facility gardens.
Cooper Marcus’ AGAT dementia tool (Cooper Marcus, 2007) may still be the best tool to assess

outdoor environments for seniors with dementia.

The site as healing environment: The GATE was designed to assess healthcare gardens that are
specifically intended as restorative gardens. The ideal healthcare facility has more than one
single “healing garden.” Instead, the entire campus, from the entry drive to the parking lot to
the cafeteria patio to the healing garden(s), would be rich with plants, seating, and other
elements that create a safe, inspiring environment that leads to the best outcomes for patients,
visitors, and staff. In future testing of the GATE and other H-GET instruments, it will be
interesting to analyze whether the rating system works with outdoor areas that are not

discrete, distinct healing gardens.
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CHAPTER IV
SURVEYS OF PATIENTS, VISITORS, AND STAFF

4.1 Introduction

4.1.1 Background and Intent

Surveys can provide useful quantitative and qualitative data and can help identify
commonalities and differences among groups of people who are answering the same sets of
questions. Zeisel remarks that surveys can help investigators learn a great deal in a relatively
brief amount of time (2006). Shepley notes in Health Facility Evaluation for Design Practitioners
(2011) that most facility evaluations involve some kind of survey. In such studies, researchers
often employ a mixed methods approach by combining quantitative and qualitative data

collection and analysis (Shepley, 2011; Zeisel, 2006).

This chapter focuses on development and testing of two separate but closely related and
structurally similar surveys: The Healthcare Garden Evaluation Toolkit Visitor Survey (which will
be called the “Visitor Survey” in this chapter), designed for use with healthcare patients and
visitors, and the Healthcare Garden Evaluation Toolkit Staff Survey (“Staff Survey”), designed
for use with staff and volunteers. As with all four H-GET instruments, the primary goal in
regards to surveys for this dissertation was to develop and test the survey instruments and
establish corresponding instrument validity. Support for content, face, and convergent validity
will be discussed. Descriptive statistics results from the surveys will also be discussed, as will
preliminary statistical analysis for hypothesis testing. Survey reliability was not examined for

this dissertation study, but will be in future research.

The H-GET Visitor and Staff Surveys were designed to help researchers, designers, and HCF
administrators learn about participants’ awareness and use of the HCF garden, barriers to
garden use, assessment of specific elements of the garden, and opinions about staff garden
use. During survey development, drafts underwent a review and pre-testing process before the

final Surveys were administered along with the other three H-GET instruments (Garden
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Assessment Tool for Evaluators, Behavior Mapping, and Stakeholder Interviews) at the eight H-

GET Pilot Test healthcare facilities (HCFs) described in Chapter Il.

4.2 H-GET Surveys Development and Validation Process

The H-GET Visitor and Staff Surveys were developed through an iterative process based on an
extensive literature review, use of similar existing instruments as models, expert opinion on the
overall survey and specific details such as questions and formatting, and pre-testing before data
collection. Survey development begins, through literature review, with identification of the
questions to be addressed and the theoretical framework for the research. Development then
continues with further literature review, writing of questions, and formatting of the instrument
(Shepley, 2011; Zeisel, 2006). To ensure validity and reliability of the instrument before it is
distributed for data collection, it is important to get feedback on drafts from experts in the
subject field (in this case, healthcare garden design) and in survey design, as well as from
people who are similar to those who will be surveyed (Dillman, Smyth, & Christian, 2014). The
last step in survey development before it is distributed for data collection is to pre-test the final
(or near-final) draft with people similar to those who will be surveyed. The term “pre-test” will
be used in this chapter for testing of surveys before data collection to differentiate it from
“Pilot Test,” the term used throughout this dissertation for on-site use of and data collection

with the four H-GET instruments.

4.2.1 Support for Validity

In instrument development, the instrument has validity when it successfully measures what it is
supposed to measure (Loewenthal, 2001). Nunnally points out that validity, especially in
qualitative and mixed methods research, is “usually is a matter of degree rather than an all-or-
none property, and validation is an unending process” (1984, p. 84). Some forms of validity,
such as content and face validity, are addressed primarily in the instrument’s development
stage, while construct-related validity, such as convergent validity, is supported through data
analysis after the instrument has been tested (Leedy & Ormrod, 2013). The types of validity

that were examined for the H-GET Surveys are described below:
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Content Validity is whether, and how much, a particular instrument represents all facets of an
idea (Anastasi, 1982; Leedy & Ormrod, 2013). Content validation for the survey instruments in
this study involved (a) review of the literature that informed the underlying theoretical
framework and development of the instrument; (b) review of the literature from research that
used similar instruments; (c) close review of those similar instruments and use of them as
models for the surveys; (d) use of opinions and feedback about the instrument from a range of
people, including experts and lay people; and (e) the research conducted during instrument

testing.

Face Validity is how well an instrument appears that it will measure what it is intended to
measure (Anastasi, 1982; DeVellis, 2003). On the surface, or at face value, does the instrument
look valid? Does it look professional and legitimate? Does it appear to make sense? In this

study, face validity was examined as part of the content validation process.

Convergent validity, a type of construct validity, is “the extent to which an instrument measures
a characteristic that cannot be directly observed but is assumed to exist based on patterns of
people’s behaviors” (Leedy & Ormrod, 2013, p. 90). With convergent validity, the researcher’s
variables correlate the way they were intended to. Divergent (or discriminant) validity is the
second type of construct validity, in which the researcher’s variables do not correlate to what
they should not. This study tested convergent validity of the surveys by correlating two types of
scoring methods of the Pilot Test gardens with each other, as will be described in the Results
section. The following steps were taken during instrument development and validation process

to support content and face validity.

Literature review. An extensive literature review informed survey development, first between
2011 and 2013 for the researcher’s book, Therapeutic Landscapes: An Evidence-based Approach
to Designing Healing Gardens and Restorative Outdoor Spaces (Cooper Marcus & Sachs, 2014)
and then more recently for this dissertation study. Although the literature review for this study
included review of more recent general materials on the benefits of nature engagement in and

outside of the healthcare setting, described in Chapter I, the primary focus for survey
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instrument development was on review of similar existing surveys and on survey development
in general. H-GET Survey development began with a literature review for HCF evaluations and
then close examination of relevant evaluations and tools used for that research, as described in

Chapters l and Il

Previous instruments for HCF garden evaluations. For strength of findings, it is best to use
previously validated surveys or questionnaires (Zeisel, 2006). When this is not possible, a
researcher should model their new survey on similar examples where validity and reliability
have been established. For example, Zhu, Yu, Lee, Lu, and Mann (2014) adopted and adapted
survey items from multiple previously validated surveys. They based their adaptations on focus
group feedback from study participants (2014). For the H-GET Surveys, survey instruments from
relevant HCF garden evaluation studies were examined, and questions and methodology were

adapted as necessary.

All of the eight HCF garden evaluations that were examined closely for this study used surveys
as one of their methods (Cooper Marcus & Barnes, 1995; Davis, 2011; Heath & Gifford, 2001;
Naderi & Shin, 2008; Pasha, 2011, 2013; Rodiek & Lee, 2009; Sherman, Varni, Ulrich, &
Malcarne, 2005; Whitehouse, 1999, 2001). For a summary of these studies, see Table 2.2 in
Chapter II. For full citations and abstracts, see Appendix 2.1. Three of the eight published
studies included the original surveys (Cooper Marcus & Barnes, 1995; Davis, 2011; Whitehouse,
1999). Pasha (2011) and Rodiek (2004; Rodiek & Lee, 2009) shared the original surveys with the
researcher. Most of the surveys were administered through personal interviews (Cooper
Marcus & Barnes, 1995; Davis, 2011; Heath & Gifford, 2001; Rodiek & Lee, 2009; Sherman,
Varni, Ulrich, & Malcarne, 2005; Whitehouse et al., 2001). For example, Cooper Marcus and
Barnes approached people in the HCF garden and asked if they would participate in a short
survey. They then asked them the questions and noted answers on a hard copy of the survey.
Whitehouse (2001) conducted in-person surveys and then brief interviews. Davis (2011), too,
conducted surveys in person. This face-to-face interaction made it possible for the researchers
to collect more detailed, personalized information than one can get usually get from an

anonymous, self-administered survey. In-person interviews allow the researcher, when
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necessary and when the participant is willing, to probe for information beyond the specific
survey questions. These face-to-face surveys/interviews also allowed researchers to get
immediate feedback when components of the surveys, such as wording or length, needed to be

clarified or improved.

However, human subjects protection has become increasingly stringent, and Institutional
Review Board (IRB) approval for access—especially impromptu access—to vulnerable
populations such as healthcare patients and visitors has become very difficult to obtain, even
when no physically invasive procedures (such as blood draws) are involved. Erring on the side
of less interaction with human subjects and better feasibility for large-scale surveys, the H-GET

Surveys were designed so that no direct interaction with participants was needed.

None of the previously published surveys were fully adequate for capturing all of the
information that this study intended to measure. But questions and formatting from the
existing surveys, particularly Cooper Marcus and Barnes (1995), Pasha (2011), Rodiek (2004),
and Whitehouse (1999), informed the H-GET Surveys. In some instances, direct language from
the surveys was used. The book Internet, Phone, and Mixed-Mode Surveys by Dillman, Smyth,

and Christian (2014) also provided useful guidelines for survey instrument development.

Professional and practice-based input. The researcher used “Expert Conversations” —semi-
structured interviews with practitioners who had conducted similar research, as described in
Chapter Il—in early stages of instrument development to identify methodological and
structural strategies for the surveys. In addition, the researcher’s twelve years of experience as
Director of the non-profit organization, the Therapeutic Landscapes Network, contributed to
best practice knowledge, as it entailed frequent correspondence with professionals in

healthcare design, healthcare garden design, healthcare research, and related fields.

Expert opinion. During the surveys’ development and refinement, draft versions were reviewed

by architects, landscape architects, interior designers, occupational therapists, horticultural

therapists, clinical and non-clinical healthcare practitioners, healthcare design researchers, and
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professors with experience in survey design, administration, and analysis. These experts read
paper or digital drafts of the surveys and either wrote on the paper draft or used Microsoft
Word Track Changes to suggest edits on the digital version. The researcher held cognitive
interviews with two experts in which they “walked through” the survey together as the expert
pointed out any problems they encountered while the researcher listened and took notes. For
the near-final draft, reviewers participated in an online pre-test of the surveys. This pre-test
was important for addressing technical issues, finding out how long the surveys would take (the
goal was 10 minutes), and receiving any final feedback about content or format that needed

refinement before finalizing the Surveys for Pilot Testing at the eight designated H-GET HCFs.

The researcher also needed a “lay person’s” perspective, since most of the survey participants
would not be not experts in the field of healthcare garden design or survey development. The
researcher used the same methodology that had been used for experts with non-experts,
including colleagues, fellow graduate students, friends, and family members who were asked to

give candid responses as well as suggestions for improvement on the survey drafts.

Face validity. Support for face validity was sought during the content validation process.
Experts and lay people were asked to comment not just on the content but on the look and feel
of the instrument—whether it made sense, looked professional and legitimate, and looked, at

face value, like the questions would accurately capture the information the researcher sought.

4.2.2 H-GET Surveys Questions and Format

Two very similar surveys were developed: the H-GET Visitor Survey for patients and visitors (see
Appendix 4.1), and the H-GET Staff Survey for staff and volunteers (see Appendix 4.2). The
surveys were designed to help researchers, designers, and healthcare administration learn
about (a) participants’ awareness of and attitudes toward the HCF garden and healthcare
gardens in general; (b) whether the participant was aware of and had visited the garden; and
(c) if they had not visited the garden, what were the barriers to visiting. All participants were
also asked demographic and background questions including gender, race, language, role in the

facility (patient, visitor, staff, volunteer), length of treatment or work at the facility, and their
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attitudes toward nature in their everyday lives away from the facility. For participants who had
visited the garden, additional questions were asked about (a) specific conditions of their garden
use (e.g., how often, for how long, barriers to longer or more frequent use, and activities and
feelings while visiting the garden); (b) thoughts about the garden’s role in their health and
satisfaction with the overall facility; (c) how they would rate the garden and specific garden

features; and (d) opinions about staff use of the garden.

The surveys collected both quantitative and qualitative information. To limit respondent
burden and allow for quantitative statistical analysis, the majority of questions were closed-
ended, using categorical (e.g., yes/no, male/female), multiple-choice (e.g., for barriers to
garden use, participants could choose nine options including “my health,” “too busy,” and “too
far away/hard to get to”) or a Likert-type scale (e.g., “definitely yes” to “definitely no”). Some
closed-ended questions contained an option for write-in responses so that participants could
provide additional details. Three open-ended question near the end of the survey asked for
comments about the garden—what participants liked most and least, and any other general

comments.

To enable comparison between patients/visitors and staff/volunteers, as many questions as
possible were worded exactly the same in both the H-GET Visitor Survey and the H-GET Staff
Survey. As a result, 26 out of 46 total questions in the H-GET Staff Survey are the same as 26
out of 36 total questions in the H-GET Visitor Surveys. Questions differed between the two
surveys only when it was necessary. For example, for the H-GET Visitor Survey, demographic
questions asked participants whether they were patients, visitors, or “other.” For the H-GET
Staff Survey, participants were asked to choose from a list of 17 possible roles in the HCF (e.g.,

Registered Nurse, Physician, Chaplain, Volunteer).

In early conversations with researchers and HCF personnel, it was decided that providing both
paper and online surveys would be the best option because it would enable people to
participate regardless of whether they had access to a computer with internet. Thus surveys

were first created in Qualtrics, an online survey platform, and then paper versions were created
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based on the Qualtrics version. The graphic designer who designed the Garden Assessment

Tool for Evaluators (GATE) followed a similar format and style for the design of the paper H-GET

Visitor and Staff Surveys. Both Surveys were divided into eight sections:

1.

On the first page were instructions and general information, including IRB
documentation and consent, as shown in Figures 4.1 and 4.2.
“Please tell us about yourself” (four questions for the Visitor Survey; eight for the Staff
Survey):
“Garden awareness and access” (eight questions for the Visitor Survey; ten for the Staff
Survey )
“A few more questions about you” (five questions)
“Garden visits” (seven questions)
“Garden quality”

a. 12 Likert-type items for rating elements of the garden, modeled on the Garden

Assessment Tool for Evaluators (GATE)

b. Three additional questions
“Staff use of the garden” (three questions for the Visitor Survey, seven questions for
the Staff Survey)

“Additional garden comments”

Because each facility had its own policies and protocol, the survey introduction page was

designed to be flexible and customizable for distribution at different study sites, as will be

described in the next section.
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HEALTHCARE

esiuaron  HEALTHCARE GARDEN VISITOR SURVEY

TOOKIT

GENERAL INFORMATION ABOUT THIS SURVEY

This survey is being conducted by a Ph.D. Candidate at Texas A&M University about gardens in healthcare facilities. It should take 5-15 minutes
to complete. If you work or volunteer at the healthcare facility, please fill out the green Healthcare Garden STAFF Survey instead.

Gven if you didn’t know about the garden until now, your feedback is still important!

\_

YOUR RIGHTS AS A RESEARCH PARTICIPANT

Aside from your time, there are no costs for taking this survey. You will not be paid, but your participation is valuable for the research. Your
participation is completely voluntary. You may decide not to participate, or to stop at any time. The survey is completely anonymous and we will
not collect any identifiable information. By completing the survey, you are giving permission for the researcher to use your responses, com-
bined with those of other participants, for research purposes. There are no known risks for taking part in this survey. Information will be kept
confidential to the extent permitted or required by law. People who have access to these records include the Principal Investigator and research
study personnel. Representatives of regulatory agencies such as the Office of Human Research Protections (OHRP) and entities such as the
Texas A&M University Human Research Protection Program may access these records to make sure the study is being run correctly and that
@formation is collected properly.

\_

QUESTIONS ABOUT THE RESEARCH

You may contact the Principal Investigator, Susan Rodiek, Ph.D., to report a concern or complaint about this research at (979) 862-2234 or
rodiek@tamu.edu. You may also contact the Protocol Director, Naomi Sachs, at (845) 264-2026 or nsachs@tamu.edu. For questions about your
rights as a research participant, or if you have questions, complaints, or concerns about the research and cannot reach the Principal Investigator
or want to talk to someone other than the Investigator, you may call the Texas A&M Human Research Protection Program office by phone at
\(979) 458-4067, toll free at (855) 795-8636, or b