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 As concern for the health and wellbeing of children grows in a society geared toward a more 
sedentary lifestyle, many doctors and therapists are pointing to the importance of access to, and time 
spent interacting with the natural world. The idea of using the restorative properties of nature in healing 
has been around since ancient times. There is currently a renaissance in the health care industry looking at 
the importance of incorporating gardens into the design of health care facilities once again. This project 
proposes to explore the importance for children in health care facilities to have access to the natural world 
while using the biophilia hypothesis as a framework for design. Furthermore, the benefits of outdoor areas 
for the families (particularly siblings) of child patients and the staff of the health care facilities was explored. 
Through the use of literature and case reviews, data was collected and synthesized to determine the 
elements best used to strengthen the designs for children’s therapeutic environments. Outcomes include 
three models of therapeutic environments including focus areas for the Tucson Medical Center campus in 
Tucson, Arizona.

Key words: biophilia, biophilic design, therapeutic, healing, gardens, children, nature, health care, design, 
play
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CASE REVIEWS continued



 As concern for the health and wellbeing of children grows in a society geared toward a more sedentary 
lifestyle, many doctors and therapists are pointing to the importance of access to, and time spent interacting 
with the natural world. The idea of using the restorative properties of nature in healing has been around since 
ancient times and there is currently a renaissance in the health care industry looking at the importance of 
incorporating gardens into the design of health care facilities once again. Although research is currently being 
conducted, it is still relatively unknown as to exactly how time spent in nature is beneficial, but there is strong 
evidence that there are indeed benefits. The biophilia hypothesis, introduced by E.O. Wilson in the 1980s, 
begins to hint at possibilities. Wilson suggests that humans have an innate bond with other living systems and 
benefit from interacting with these systems. 
 Hospitals are meant to be places of healing, but in today’s day and age of technology and efficiency 
some have suggested that they are run more like businesses than places of health and well-being. History 
suggests this has not always been the case. Until the 20th century, the practice of healing was approached in a 
more holistic manner, evaluating the whole person, not just the symptom or single condition. The treatment of 
the whole person very often incorporated aspects of nature in the régime. The inclusion of exposing patients to 
natural settings is once again coming into favor by health care providers and administrators during a time when 
the health care industry is expanding at a historical rate (Mitrione, 2008) (Kellert, Heerwagen, & Mador, 2008). 
 This project explored the importance for children in health care facilities to have access to the natural 
world while using the biophilia hypothesis as a framework for design. Furthermore, the benefits of outdoor 
areas for the families (particularly siblings) of child patients and the staff of the health care facilities by bringing 
regionally ecology to the urban site were explored.

INTRODUCTION
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 This work is a site-specific design created for the 
Tucson Medical Center for Children in Tucson, Arizona. It 
incorporates elements of therapeutic landscape design 
and biophilic design to create spaces within the pediatrics 
unit that help support patients, their families and staff. 
The two design approaches were combined in an effort 
to maximize the beneficial effects outdoor spaces have 
on their users, each lending its own unique attributes. 
Special attention was paid to the young target population  
of child patients as well as the medical context of the site.
 Three courtyards adjacent to the pediatrics unit 
(highlighted in red above) were chosen for the design 
application. While there are more courtyard spaces 
available, these three provided the opportunity to 
showcase unique designs informed by the research done 
and to meet the goal of the project. 
 While the scope of this project is limited to the 
pediatrics unit of the hospital, the research conducted on 
therapeutic and biophilic design principles can be applied 
to any site regardless of its context. 

QUESTION, GOAL & OBJECTIVES

 Addressing the perceived need for people within 
health care facilities to have easy access to the outdoors 
can take on many forms. Maximizing the benefits that 
they will receive by being in an outdoor space is what 
this project aims to accomplish. The following research 
question and associated goal and objectives have been 
fine-tuned for effectiveness in finding the pertinent 
information to strengthen the design outcomes of the 
project.

Research Question:
 What design principles and elements are relevant 
for creating immersive, naturalistic spaces within 
children’s acute health care facilities?

Associated Goal:
 To integrate elements and principles of biophilic 
design and therapeutic landscape design to create a 
framework for incorporating naturalistic spaces into 
children’s acute health care facilities while bringing 
regional ecology into the urban context of arid regions.

Objectives:
•	 Incorporate elements of biophilic design as related to 

landscape architecture.
•	 Incorporate elements of therapeutic landscape design 

appropriate for children.
•	 Create a plant palette that is regionally appropriate 

and sensitive to the medical context of the site.

PROJECT SCOPE
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 The following literature review explores different areas of influence that nature has had in 
benefiting human health and well-being with a particular focus on children. The first section examines 
the biophilia hypothesis, as described by Edward O. Wilson in his book Biophilia (1984). Wilson 
hypothesizes that because humans have evolved with nature over millions of years, contact with it 
remains a basic human need. This idea has been translated into a design theory known as biophilic 
design that is also explored for the purposes of learning how it is applied to the built environment. 
The sections that follow focus on the found benefits of access to nature, particularly for children, and 
the benefits of natural settings in health care facilities. The final section looks at the role of landscape 
architecture in therapeutic landscapes and the design features that have been shown to have 
therapeutic benefits for patients in health care facilities.

LITERATURE REVIEW
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outside to receive fresh air and sunlight as a part of their 
therapy. This method of supplementary treatment was 
used up until the late 1800s where U.S. and European 
hospitals were still tending to private gardens in which 
patients could sit and be exposed to nature to help the 
body’s healing process (White, 2011). 
 Over the centuries, the connection between 
healing and nature was slowly displaced as medical 
technology advanced and became more specialized. 
There was more awareness of infection and the need for 
sanitary conditions. New and improved treatments that 
focused less on the physical and more on the medical, 
epidemiology, were given attention and the holistic 
approach to medicine was pushed aside. Soon, hospitals 
became what some consider cold, sterile intuitions that 
dominate the health care industry today. However, 
since the 1990s there has been a renaissance in nature-
base care and professionals are once again beginning 
to focus on the whole person, the mind, body, and spirit 
connection, in health care (Cooper Marcus & Barnes, 
1999; White, 2011). 
 Landscape architecture and public health goes 
back to the infancy of the discipline in the United States. 
Frederick Law Olmsted, the father of American landscape 
architecture, spent two years of his life serving as the 
general secretary of the U.S. Sanitary Commission during 
the Civil War. In evaluating the military camps and the 
health of the Union soldiers, Olmsted reported that 

THERAPEUTIC LANDSCAPES THROUGH TIME

 The history of humans drawing on the healing 
power of nature goes back to ancient times. Cultural 
connections to nature can be found throughout the 
world. For many, nature is a part of their religion and 
for those without formal religious affiliation, their 
culture may still be rooted in a deep connection with 
nature. In early Judaic, Christian and Islamic religions, 
the garden was a symbol of paradise suggesting that it 
was this environment that people would go to achieve 
ultimate spiritual, emotional and physical reward. The 
Japanese created Zen gardens as a place to calm the 
soul, to promote tranquility and contemplation. Native 
Americans hold deep beliefs about the connection to the 
natural world and wildlife -- placing their animal brothers 
and sisters on equal footing as themselves. To Central 
Europeans the forest is a setting of profound historic 
and modern importance dating back to pre-Christian 
pagan beliefs (Cooper Marcus & Barnes, 1999). This 
deep connection between human beings and nature is 
universal. 
 There has been documentation found from the 
Middle Ages on the correlation between gardens and 
formal health care (Ulrich, 2002; Warner, 1995). Early 
hospitals were most often in monastic communities 
where medicinal herbs, sensory gardens and prayer were 
used for healing. Known as cloistered gardens, these 
areas were an essential part of the health care landscape 
(Cooper Marcus & Barnes, 1999). Patients were brought 

“It seems as though the 
hospital garden in the late 
twentieth century has become 
an invisible and ignored 
amenity, and awareness of its 
possible restorative benefits 
has been lost in the world of 
high-tech machines, 
high-cost drugs, and increased 
medical specialization” 
(Cooper Marcus & Barnes, 
1999). 
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the poor conditions of the men were due largely to the 
poor conditions of their environs. He didn’t separate 
the quality of life from the quality of physical or natural 
environment (Fisher, 2010). Going on to design Central 
Park, among others, as a means to provide city dwellers 
with a reprieve from the slum conditions in which 
they were living, arguably stemmed from his time and 
understanding of the importance of sanitary conditions to 
ones’ overall health and wellbeing. 

“The charm of natural scenery 
is an influence of the highest 
curative value…tending, 
more than any single form 
of medication we can use, 
to establish sound minds in 
sound bodies…” 
– Frederick Law Olmsted

Biophilia Hypothesis

BIOPHILIA

 Since its beginning, humanity has had a strong 
connection to the natural world. Early humans lived in 
conjunction with natural cycles and depended on nature 
for food and shelter. Modern humans spend a great 
deal of their free time and disposable income recreating 
outside as a way to escape the stresses of everyday life. 
A report from the Outdoor Industry Association finds 
that Americans spend nearly $650 billion on outdoor 
recreation every year. That is more than they spend 
on pharmaceuticals, motor vehicles and household 
utility expenses combined, per year (Tyler, 2012). 
Studies have also shown that far more people visit zoos 
than all sporting events combined; yet another way 
we connect to the natural world (Kahn, 1997). When 
people are visiting loved ones who are ill or, conversely, 
are celebrating something momentous, a bouquet of 
flowers is often brought as a token of support. These and 
many other examples point to one hypothesis that aims 
to explain this connection, that of Edward O. Wilson, 
evolutionary biologist and author of the book Biophilia 
(1984). Stemming from the Greek roots, “love of life or 
living systems”, the term biophilia was first coined by 
social psychologist Erich Fromm. Wilson has applied this 
term to describe the innate bond that humans share 
with other living species (Kahn, 1997; Terrapin Bright 
Green, 2012; Wilson, 1984) . It is a connection that we 
subconsciously seek out to fulfill a basic human need. It is 

not seen as a cultural amenity or an individual preference, 
but a universal primary need (Heerwagen, 2010). Other 
researchers have furthered the study of biophilia such 
as Stephen Kellert, PhD and professor of Social Ecology 
at Yale University who, along with Wilson, edited the 
book The Biophilia Hypothesis. The hypothesis proposes 
that “humanity is intimately linked with nature on an 
evolutionary level, and that our well-being as humans is 
dependent on our continued connection and relationship 
with the environment from which we as organisms 
sprang” (Kellert & Wilson, 1993). In essence, biophilia 
became biologically encoded in our DNA because it 
helped enhance our existence and survival through 
physical, emotional and intellectual fitness (Kellert, 2007; 
Wilson, 1984). 
 The biophilia hypothesis can be used as a 
valuable framework to help further the interdisciplinary 
investigation of human’s affiliation with nature. With 
the advancement of disciplines such as cognitive 
neuroscience, behavioral genetics, evolutionary biology, 
environmental sciences, and biological anthropology, we 
are beginning to bridge the gap between biological and 
social sciences and are gaining a better understanding of 
the human species (Wilson, 2008). For instance, studies 
show that given complete freedom to choose a setting 
for their home or office, people tend to gravitate toward a 
combination of three features: they like to be at a height 
looking down, they prefer open savanna-like terrain with 
scattered trees, and they like to be near a body of water 
(Wilson, 2008). These can all be connected back to the 
innate affiliation people seek with the natural world. 
Because biophilia evolved as a mechanism to help people 
find resources like food and shelter, and have ample 
protection from danger we can trace modern preferences 
of certain features to their roots (Kahn, 1997; Wilson, 
2006). Having the vantage point of being at a height 
and looking down over a savanna-like terrain relates 
to the idea of prospect and refuge. There is comfort in 
knowing that you are in a protected space, but can easily 
see your surroundings. Being near a body of water is 
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Biophilic Design

simply recognition of the desire to have the essential 
elements for survival being close at hand, water being 
one of the most important. Even though these particular 
features are less important for our survival in today’s 
modern world, the fact that they remain our preferences 
strengthens the theory of biophilia. Think of the most 
valued space in a high-rise building, the corner office or 
apartment with views out onto the landscape below. 
Those who do not work or live in environments with 
ample windows will decorate their space with potted 
plants or fish aquariums in an effort to bring the area to 
life (Heerwagen, 2010; Wilson, 2008). 

 Biophilic design is an innovative approach to 
design that emphasizes the importance of maintaining 
a connection with the natural world through the 
built environment. It is recognizable in buildings and 
landscapes that enhance human physical and mental 
well-being by fostering that positive connection through 
the design. Although architects and developers are 
adopting this design approach today, it is, ironically, the 
way structures were built for much of human history 
(Heerwagen, 2010; Kellert, Heerwagen, & Mador, 

2008; Molthrop, 2011). Throughout time, humans have 
not only relied on nature, but we have copied it. For 
generations, we have taken design cues from nature to 
create tools and shelter to aid in our survival. This is now 
known as biomimicry. Examples include such things as 
the chisel, fashioned after beaver’s teeth which can cut 
through wood like butter, or snowshoes that are like a 
hare's hind foot, able to traverse large expanses of snow 
fields without falling through. Biomimicry has also been 
applied to buildings. Hispanic settlers in the Southwest 
measured native ground squirrel’s bedroom chamber 
walls to determine how thick they should make their own 
adobe bricks. Knowing that the squirrels were able to 
successfully survive the cold winters and hot summers 
within these chambers, the settlers trusted that the same 
would provide adequate protection for them (Benyus, 
2008).
 To assist designers and developers in the practical 
application of biophilic design, Kellert has broken it down 
into two dimensions, six elements, and 70 attributes in 
his chapter of Biophilic Design: The Theory, Science, and 
Practice of Bringing Buildings to Life (2008). The first 
dimension of biophilic design is an organic or naturalistic 
dimension. This is shapes and forms in the built 

According to Danish urban 
designer Jan Gehl, for biophilic 
design to be truly effective, 
it should extend beyond 
buildings into "life between 
buildings". 
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environment that directly, indirectly or vicariously illicit 
human’s affinity for the natural environment. This can be 
seen in both buildings and outdoor hardscapes. Second, 
is the place-based or vernacular dimension. This helps 
connect people to the culture and ecology of their locality 
or geographic area. Connecting to a place gives a sense 
of security and fosters stewardship. Even with modern 
mobility, people have a need for home as evidenced in 
the care that people provide for buildings and landscapes. 
The six elements and some of the 70 corresponding 
attributes of biophilic design are as follows:

• Environmental features
 ~ Water, air, sunlight, color, plants, animals, natural 

views, geology, fire, habitat and ecosystem
• Natural shapes and forms

 ~ Botanical motifs, tree and columnar supports, 
shells and spirals, animal motifs, biomimicry, oval 
shapes, arches, vaults, domes, shapes resisting 
straight lines and right angles

• Natural patterns and processes
 ~ Sensory variability, information richness, age, 

change, bounded spaces, transitional spaces, 
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fractals, hierarchy of spaces, central focal point, 
patterned wholeness

•	 Light and space
 ~ Natural light, filtered and diffused light, light 

and shadow, light pools, spatial variety, spatial 
harmony, spaciousness, inside-outside spaces

•	 Place-based connection
 ~ Geographic connection to place, ecological 

connection to place, cultural connection to place, 
indigenous material, landscape orientation, 
landscape ecology, avoiding placelessness 

•	 Evolved human-nature relationship
 ~ Prospect and refuge, order and complexity, 

curiosity and enticement, change and 
metamorphosis, security and protection, 
mastery and control, exploration and discovery, 
information and cognition, reverence and 
spirituality

 These dimensions, elements and attributes can 
be used in different combinations to achieve successful 
designs for various targeted users. Designers are able 
to create pleasant spaces to be in, but also reach the 
users on a primal level which helps them truly fulfill their 
potential (Kellert, 2008; Molthrop, 2011) .
 Biophilic design should not be confused with 
sustainable design or low impact development (LID). 
When talking about sustainability, designers look at 
how to mitigate the negative impacts that a building 
or development has on the environment and how the 
degradation of resources will affect generations to 
come. LID attempts to mimic a site’s predevelopment 
hydrology. While these are a great start, many argue 
that this is not enough and note that there is little focus 
on enhancing the user’s access to nature, resulting in 
experiential and aesthetic impoverishment (asladirt, 
2010; Kellert, 2007). In an interview with The Dirt, a 
weekly online blog of the American Society of Landscape 
Architects (ASLA), Carol Franklin, ASLA, said that 
often designers striving for sustainability lose biophilia, 

which results in “hideous buildings” and “non-living 
landscapes.” In another publication, Stephen Kellert is 
quoted as saying that biophilic design is “the missing 
link in sustainable design” (Wilson, 2006; Wilson, 2008). 
Designers who use biophilia in their work consider the 
basic tenets of sustainability, but take things a step 
further by designing to create a potentially positive 
impact on the environment, as well as fostering beneficial 
relationships between people and nature within the 
built environment (Kellert, Heerwagen, & Mador, 2008). 
Richard Forman, PhD, and professor of landscape ecology 
at Harvard University, argues that biophilic design may 
even be used to provide habitat for targeted rare species 
and to educate people which may lead to protection of 
natural places elsewhere (Wilson, 2006). To begin creating 
a built environment that not only positively impacts 
humans, but also provides habitat that is often disturbed 
by development, is a very progressive and proactive way 
to start thinking about how we move forward with urban 
design.

Biophilic Design in the Landscape

 While much of the current literature available 
about biophilic design concerns architecture, there is 
a place for it in landscape architecture. Danish urban 
designer Jan Gehl says that in order for biophilic design 
to be truly effective, it should extend beyond buildings 
into “life between buildings” (Moore & Marcus, 2008). 
Janine Benyus (2008), biologist and author, believes that 
landscape design is “one of the areas where biophilic 
design can make a global difference…” By using this 
framework in the manipulation of open spaces, designers 
can have a real, positive impact on the environment and 
the targeted users. 
 The work that landscape architects do is 
innately biophilic. Creating parks and gardens foster 
the connections between humans and the natural 
world. There are certain types of spaces that we feel 
comfortable in and we instinctually continue to recreate 
them. The ideas and principles behind biophilic design 

Biophilic design can be used 
to create life-enhancing 
environments that provide 
biophilic responses, which 
in turn, cause people to 
feel more at ease in their 
surroundings and allow them 
to enjoy the space more fully. 



16

patterns because they convey relationships 
between things and an organization that is easy 
to grasp.  Heerwagen suggests that designers 
could take advantage of this in their design 
of circulation systems that use varied sensory 
conditions to reinforce wayfinding.

• Discovered Complexity
 ~ All living systems display subtle, yet complex 

design that is often discovered through sensory 
exploration. This may be at the root of learning: 
the desire to know more about a space or 
object with increased exploration leads to 
more curiosity. Most built objects are easy to 
comprehend at first glance and do not motivate 
that desire to investigate further. Natural systems 
can be used to foster a sense of wonder in people 
and motivate them to find an understanding of 
their environments.

• Multi-Sensory
 ~ Natural habitats convey information to all 

human sensory systems, including sight, sound, 
touch, taste, and odor. Much of the research on 
environmental aesthetics focuses on the visual 
environment, but there is a growing interest in 
how design appeals to all the senses. Biophilic 
design answers many of those questions. 

• Transformability
 ~ Areas that can be transformed allow for 

more creativity from the user. Children are 
attracted to outdoor spaces because they 
have transformability and have multiple uses. 
The quote, “Children play anywhere and 
everywhere, design accordingly” (unknown 
author) sums this up perfectly. According to 
Heerwagen, transformability and multi-use are 
often discussed in the design world, but seldom 
implemented.

 
 There are elements that should be avoided such 
as those that may instinctually signal danger and could 

can enrich the outdoor design palette enormously and 
landscape architects can strengthen their designs by 
learning and truly comprehending the way landscapes 
affect their users, beyond simply having an aesthetic 
appeal. Keith Bowers, ALSA, President of Biohabitats, 
sees the potential for biophilia in large-scale landscape 
design (asladirt, 2010; Sustainable Cities Collective, 2012). 
Biophilic design can be used to create life-enhancing 
environments that provide biophilic responses, which 
in turn, cause people to feel more at ease in their 
surroundings and allow them to enjoy the space more 
fully. Judith Heerwagen (2010), a psychologist whose 
research focuses on sustainability, biophilia and the 
evolutionary basis of environmental aesthetics, and is a 
former faculty member at the University of Washington, 
College of Architecture and Urban Planning, has identified 
key qualities and attributes of the landscape when 
applying biophilic design. Below is her list that shows how 
these design features may be incorporated into the urban 
built fabric:

• Heraclitean motion
 ~ “Movement patterns associated with safety 

show “Heraclitean” motion that is a soft pattern 
of movement that always changes, yet always 
stays the same.” Examples are grasses and leaves 
blowing in a light breeze, or fish in an aquarium. 
In contrast would be movements indicative of 
danger such as sudden changes.

• Change and Resilience
 ~ Natural cycles of birth, life, death and 

regeneration show the process of life. Natural 
spaces show remarkable resilience when stressed. 
Choosing recycled elements and the natural aging 
of materials can show that process and create an 
impression of resilience. 

• Variations on a Theme
 ~ Natural elements like trees, flowers, shells, and 

animals show variation and similarity in their 
growth patterns. People are drawn to these 

DESIGN IMPLICATIONS

•	 Not only do we affect 
our environment, our 
environment affects us.

•	 There are instinctually 
certain types of spaces 
that we more comfortable 
in.

•	 Creating spaces that 
enhance biophilic 
responses can help people 
enjoy their surroundings 
more fully.

•	 Human beings like to be 
near natural elements 
such as water, plants and 
animals.

•	 Design cues can 
successfully be taken from 
nature.
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long before any rational or logical perspectives have 
been developed (Kellert, 2005; Kellert, 2007; Moore & 
Marcus, 2008). Children’s interactions with the physical 
environment are intimate and immediate. Being outside 
is satisfying for kids because the environment is diverse, 
constantly changing, multisensory and alive. They are 
drawn to the outdoors because is it pleasurable, it gives 
them a sense of well-being, and expansive freedom that 
they might not experience at home or in school. 
 When kids interact with the natural world, it 
stimulates particular areas of development such as 
problem solving skills, critical thinking, coping, learning 
to respond to challenges, and it fosters curiosity and 
exploration (Kellert, 2007; Moore & Marcus, 2008). 
Contact with nature makes kids stretch their senses 
and enhances functioning on higher order tasks that 
require concentration and memory. This has been tied to 
positively influencing children’s academic performance. 
Even small amounts of nature have been shown to 
have a positive effect on children’s ability to focus their 
attention (Heerwagen, 2010; Kellert, 2007; Louv, 2008; 
Moore & Marcus, 2008; Strife & Downey, 2009). Rachel 
and Stephen Kaplan developed the Attention Restoration 
Theory (ART), which says that compared with hard, 
indoor or urban environments, natural environments are 
more efficient at helping our brains recharge and resume 
“direct attention” or focus on a particular task (Kaplan & 
Kaplan, 1989). Clare Cooper Marcus, professor Emerita in 
Architecture and Landscape Architecture at the University 
of California, Berkley, states that nature engages our 
attention without demanding any effort because it 
awakens our senses (Shackell & Walter, 2012). Richard 
Louv (2008) cites an example of this in a 2005 study done 
by the California Department of Education who found 
that students in schools that had nature immersion 
programs performed 27% better on science testing than 
kids in a more traditional school program. Organizations 
such as the National Wildlife Federation have conducted 
studies that show dramatic improvement in student 
behavior, attendance, attitude and performance in 

lead to potentially stressful situations. These include 
shadowy, enclosed spaces, snakes and spiders, which 
have been shown in studies to elicit a biophobic response 
from people, even if they never had a prior negative 
experience with them. Pointed and piercing forms may 
cause stress or simply be undesirable, and angry or 
fearful human faces such as in sculptures in the landscape 
should not be used (Ulrich, 2008; Wilson, 1984). Of course 
this depends on the designer's intention for the space, 
and avoiding such elements is particularly important in 
settings that are meant to provide calm or respite for the 
users.

CHILDHOOD DEVELOPMENT, PLAY AND 
ACCESS TO NATURE

Childhood Development and Access to Nature

“Childhood has its own way 
of seeing, thinking and feeling 
and nothing is more foolish 
than to try to substitute ours 
for theirs.”  
– Jean Jacques Rousseau

 Beyond being in the natural world, actually 
engaging with it has been shown to have positive effects 
on people. In Richard Louv’s seminal book, Last Child in 
the Woods, his main focus is addressing the disconnection 
between today’s children and nature. Whether it is 
because of loss of natural habitat in the child’s immediate 
surroundings, or simply a disinterest in the natural 
world, he states that it has “enormous implications for 
human health and child development”. He coined the 
repercussions of the general lack of free outdoor play as 
“Nature-Deficit Disorder” (NDD) (Louv, 2005). Referring 
back to the idea of biophilia, by removing ourselves 
from nature and depriving our senses of contact with the 
natural world, there is no wonder that we are observing 
negative consequences. 
 Contact with nature is increasingly revealed as 
critical in childhood development. Kids have an innate 
tendency to explore nature. They don’t think twice about 
turning over rocks and logs to see what lies beneath and 
seem to be automatically drawn to areas of water to 
splash around and explore. People as young as 2 years 
old have been observed displaying these tendencies; 



18

outside has higher benefits physically and emotionally 
than organized sports. There is often a great deal of 
pressure put on young athletes to perform well, which 
may add stress to their life, along with school, social, 
and family demands. Studies show that access to nature 
mitigates everyday pressure and stress placed on today’s 
children (Strife & Downey, 2009; Ulrich & Simmons, 
1991).

schools that have environment based curriculum (Wilson, 
2008). 
 There is a clear connection between physical 
health and physical activity. People today lead more 
sedentary lives than any other generation before them. 
There have been recent reports that children ages six to 
eleven spend an average of thirty hours a week in front 
of a TV or computer monitor (Louv, 2005). While there 
are many educational TV programs, and often homework 
is done on the computer, these forms of information 
conveyance do not have the same impact as experiencing 
something relevant outside your front door. They fail to 
convey every day wonder. 
 Over the past decade, children’s lives have 
become much more structured, supervised, and 
scheduled. The number of kids involved in organized 
sports and clubs outside of school has skyrocketed. By 
participating in sports they are getting important physical 
activity, but they are missing “generalized, hour-to-hour 
play” which is more varied and the child has more control 
over the situation which gives them a sense of autonomy; 
important for building self-confidence and self-worth. 
Self-realization, a sense of reality, and appreciation 
and acceptance of life are important areas of childhood 
development that are fostered through interactions 
with non-human environments (Kellert, 2007). Free play, 

Play for Physical and Mental Development

 All kids need to play. Not only is it an essential 
part of childhood, it is a right as guaranteed in Article 
31 in the Convention on the Rights of the Child (United 
Nations, 1989). It is the way they exert their energy and 
learn to interact with others. When children play, they 
are learning to establish relationships with the social 
and physical world on their own terms (Cooper Marcus 
& Barnes, 1999; Noble, 1967; Weller, 1980). Because we 
develop at different, measurable stages, our learning 
and play opportunities must fit those stages. For young 
learners, ages ~ 3-7 years, physical activity through play 
is essential for growth and development. It is the sensory 
impact that is the primary mode of learning. Young 
children have a natural curiosity that requires direct, 
hands-on sensory experience, rather than structured and 
scripted conceptual generalizations (Moore & Marcus, 

“Children play anywhere 
and everywhere, design 
accordingly.” 
– Unknown author
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 There is a long history of the connection between 
childhood, nature and play. If we look to experts such 
as Montessori, Pestalozzi, Steiner, Froebel and Dewey, 
we see a legacy of more than 100 years of work done 
on this subject (Cooper Marcus & Barnes, 1999). 
Outdoor experience stimulates limitless imaginative 
play, which is the corner stone for all stages of cognitive 
development. Many experts agree that to be most 
effective, learning must start with primary experiences 

The Benefits of Nature Play

2008; Seattle Children's, 2012; Stoecklin & White, 2008). 
During the middle years, ages ~ 7-11 years, there is more 
of a sense of exploration of the nearby world. Kids often 
start to feel more comfortable venturing out into the 
neighborhoods and surrounding areas of home base and 
learning their place in the world. Once the adolescence 
stage begins, ~ 12- >17 years, a sense of social action 
begins to develop. Children start to discover the ‘self’ 
and feel their connectedness to society. The use of play 
is vital for moving through these stages of cognitive 
development (Stoecklin & White, 2008). 
 In 2006, psychologist Michael Shayer conducted 
a study on children’s cognitive development. He studied 
a group of ten thousand school children, ages 11-12 from 
different areas across the United Kingdom. His results 
showed that children in the U.K. have fallen 2-3 years 
behind in cognitive and conceptual development from 
the 15 years prior. When asked why he believes this is 
so, Shayer concluded, “The most likely reasons are the 
lack of experiential play…and the growth of a video 
game, TV culture. Both take away the kind of hands-on 
play that allows kids to experience how the world works 
in practice and to make informed judgments about 
abstract concepts” (Moore & Marcus, 2008). It should be 
noted that Shayer did not specifically site outdoor play, 
however when combined with the myriad of other studies 
showing the positive effects of outdoor play on cognitive 
development, one can only imagine the possible positive 
impact of hands-on, outdoor immersion in nature.

“Nature, so our reasoning 
mind tells us, could just 
as easily have given her 
children all those useful 
functions of discharging 
superabundant energy, of 
relaxing after exertion, of 
training for the demands 
of life, of compensating 
for unfulfilled longings et 
cetera in the form of purely 
mechanical exercises and 
reactions. But no, she gave 
us play, with its tension, its 
mirth and its fun.” 
– Huizinga: Homo Ludens

of the real world. Cognitive development must relate to 
real world experiences, which happens during nature play. 
Otherwise learning becomes ungrounded and abstract, 
and therefore holds less meaning to the child (Cooper 
Marcus & Barnes, 1999). Playing outside, among natural 
elements is also beneficial for motor skill development, 
vision, Vitamin D levels, and mental health (Seattle 
Children's, 2012). Social and emotional development is 
also enhanced by outdoor experiences. In these settings, 
children are found to be able to work through internal 
conflicts, express fears and communicate desires non-
verbally, all through play (Cooper Marcus & Barnes, 
1999; Noble, 1967). Children that have access to nature 
tend to have increased social interaction and it may 
increase social trust, decreasing potential crime. An 
example of such behavioral shifts comes from a school 
that converted an asphalt playground to natural areas. 
The design included woodlands, a garden and pond 
area. The children were able to spend their recess time 
playing in these spaces, which resulted in them having 
more, notable, positive relationships with each other 
(Strife & Downey, 2009). Playing outside helps kids build 
relationships on their own, beyond the confines of the 
classroom or family situations. It helps them learn to 
relate to other living beings whether it is the insects they 
find under logs, or playmates that are engaging with 
them in similar outdoor activities. 
 It is important to remember that children 
experience the world in a very different way than adults. 
For instance, adults tend to see nature as background 
for what they are doing and as a visual, aesthetic 
experience. Children experience nature holistically and 
as a stimulator of their activities. They do not judge a 
natural space by whether or not it looks good or if it is 
designed well, but by the way they are able to interact 
with it and the sensory experiences it provides (Stoecklin 
V. L., 1999; Stoecklin & White, 2008). Children also learn 
very differently than adults. It is of the utmost importance 
for designers of children’s spaces to recognize this if 
they want their designs to be successful. A mistake that 
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put in stressful situations, and then exposed to different 
settings for recovery. Their heart rate, blood pressure, 
muscle tension and skin conduction all decreased more 
quickly when they were able to spend time in a natural 
setting as opposed to a man-made environment (Ulrich 
& Simmons, 1991). In a study of the value of wilderness 
experiences by Stephen Kaplan and Janet Frey Talbot 
(1986), it was concluded that experiences in the wild 
provide a great feeling of satisfaction and of oneness. 
Participants in the study reported that they felt more 
connected to the natural world than they normally do, 
and anecdotally thought that they were likely to take that 
feeling with them into their everyday lives. There are over 
100 documented studies that show stress reduction is one 
of the key perceived benefits of recreating in wilderness, 
particularly those resembling savanna (Kahn, 1997; Louv, 
2008).
 In addition to Ulrich’s studies (1981, 1991, 2002), 
there have been many other rigorous scientific research 
studies confirming the calming effect of nature on both 
children and adults, particularly on patients in hospitals, 
which tend to be engines of stress (Moore & Marcus, 
2008). It has been shown that with exposure to the natural 
world, stress levels are reduced, people require fewer 
pain medications, and on average have shorter hospitals 
stays. In one of his landmark and often cited studies, 
Ulrich found that simply having a view to the outside 
with natural elements, rather than an adjacent building’s 
wall, had all of the aforementioned results for people 
recovering from gallbladder surgery (Ulrich, 1981; Ulrich, 
1981; Ulrich & Simmons, 1991; Kahn, 1997; Kellert, 2007).
 Because the main outcome of these studies show 
that patient’s stress levels are reduced when they have 
access to nature, it is important to understand what sort 
of difference that makes in the recovery and healing 
process. Stress can be defined as “a process of responding 
to events, environmental features, or situations that are 
challenging, exceed coping resources or threaten well-
being” (Ulrich, 2008).  There is a vast body of research 
documenting the fact that patients experience stress, 

many adults make is assuming that children’s needs are 
met by providing specific, bounded play equipment that 
is safe, neat and fixed. To the contrary, studies show 
that children prefer natural, undesigned areas that have 
loose parts and water, which allow for imaginary play 
and fantasy. Play and the educational value of nature 
and found objects exceeds, dollar for dollar, setting with 
manufactured equipment (Cooper Marcus & Francis, 
1998; Moore & Marcus, 2008) . In a paper written by 
Vicki Stoecklin and Randy White (2008) about nurturing 
children’s biophilia, they cite several sources that suggest 
the best learning environments are those that are 
informal and naturalistic, and that promote adventure 
and self-discovery through unmediated opportunities for 
play. 

Benefits of Access to Nature in Health Care Settings

NATURE IN HEALTH CARE SETTINGS

 Nature lies at the heart of outdoor spaces for 
health and well-being in health care facilities. A gentle 
breeze, spring-time flowers, a bird song, a butterfly 
floating by, and warm sunshine are a part of our everyday 
experiences and are easy to take for granted. For people 
dealing with health issues and are confined to hospitals or 
other health care facilities, these everyday opportunities 
become much less frequent. Therefore, it is important 
that when there is the opportunity for them to experience 
these simple joys of the outdoors, it be rich with life. 
Separation from the natural world should not be an 
inevitable consequence of being sick.
 Being outside has been shown to have a 
restorative effect on people mentally, spiritually and 
physically. The outdoor space can range in size from a 
front stoop, to an expansive national park. Simply the act 
of getting outside has been shown to almost immediately 
have a positive effect, particularly in stress reduction. 
Ulrich, a human and behavioral geographer at Texas A&M, 
has done some of the most compelling research in this 
area. He has conducted studies where healthy adults were 

DESIGN IMPLICATIONS

•	 All children need to play.
•	 Creating spaces for actual 

physical engagement 
with the natural world 
has positive benefits on 
children.

•	 Designing at child scale 
is important for user 
satisfaction.

•	 Children tend to judge 
spaces by the way they 
are able to interact 
with it and the sensory 
experiences it provides. 

•	 Informally designed 
spaces are the most 
effective.
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many suffering acute stress. This can result from fear 
of an impending surgery, a lack of information, pain, 
reduced physical capabilities, loss of control, and/or 
disruption of normal social relationships. This stress 
can be a negative outcome in itself, which will then 
directly affect outcomes related to why the patient is 
being treated in the first place. Ulrich (2008) explains the 
phenomenon in the following:                                                  

Interior and Exterior Connections to Nature

“Our emotional freedom, 
our spirit, is nurtured 
and supported by those 
environments which are 
themselves alive.” 
– Christopher Alexander

“The neuroendocrine component produces 
increased levels of a steroid (cortisol) and 
stress hormones (such as epinephrine) 
that tax the heart and other major organs. 
Much research has shown that stress-
related neuroendocrine and physiological 
mobilization suppresses immune  system 
functioning, thereby decreasing resistance 
to infection and worsening recovery 
indicators such as wound healing.”

 These findings are clearly relevant for patients, 
but they are also important for families of patients, and 
hospital staff who experience great amounts of stress as 
well. Some hospitals report that staff visitors equal the 
number of patient visitors to their gardens and restorative 
outside areas (Franklin, 2012; Ulrich 2002; Ulrich, 
2008). Families often need places to get away from the 
machines, artificial lighting and unnatural sounds of a 
hospital rooms. Siblings of children patients need places 
to exert energy and combat the boredom of being in 
a hospital. The field of nursing has an extremely high 
turnover rate, due in large part to the stressful nature of 
the job. Interviews with nurses and other hospital staff 
show that workers have a much better sense of well-
being when they have a space they can go to decompress 
and relax during their breaks, which translates into 
better performance, recruitment and retention in those 
hospitals (Cooper Marcus & Francis, 1998; Cooper Marcus 
& Barnes, 1999; Shackell & Walter, 2012).

 Not all patients are able to venture outside. For 
those that are unable to get outside or have to limit their 
time outside, there are ways to design the interior of a 
space to help foster that connection to the natural world 
and provide some of the restorative benefits. Viewing 
nature through a window helps to visually connect, but it 
stops short of gaining the benefits of actually engaging 
with nature. With biophilia, touching and sensing are 
fundamentally critical parts of creating the connection 
to the natural world; the actual contact. Therefore it is 
important to stimulate as many of the senses as possible 
with nature based elements, even if they are not actually 
living beings (Kieran, 2008). At transition points from 
the interior to exterior, the use of material can be very 
effective. Using the same paving or floor treatment to 
cross the threshold, or repeating textures or elements 
both inside and out make the transition seem more 
seamless. On the interior, using features that proclaim 
life and biophilic attributes such as rhythm, natural 
shapes and forms, natural patterns, and symbols of 
change or natural processes such as seasons and the life 
cycle can all have positive effects. The type of window 
can also make a big difference. The shape, size, color 
and framing can all affect the sense of connection to the 
outside (Kieran, 2008). Views from the windows are very 
important and should be carefully considered. There are 
critical arcs of vision that can make a big difference for 
the user (Bloomer, 2008; Cooper Marcus & Barnes, 1999; 
Heerwagen, 2010). The ease with which a patient can 
move in or view nature, significantly affects the impact of 
the natural environment on their life. If there is access or 
views, but it is difficult to maneuver or see well, that can 
be frustrating to the patient and ultimately cause stress 
and be counter-productive (Cooper Marcus & Barnes, 
1999).
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demanding higher quality care and choosing to be more 
involved in their diagnosis and treatment. The growing 
body of literature shows that biophilic design can have 
positive impacts in health care facilities by reducing 
stress, improving emotional well-being, alleviating pain 
and fostering improvements in other areas. Studies by 
Roger Ulrich, Terry Hartig, Stephen and Rachel Kaplan 
and others have begun to convince the medical world 
that designed natural areas in health care facilities are 
not just cosmetic, but facilitate the healing of patients 
and restoration of family and staff (Louv, 2008). With 
this knowledge, hospital administrators and designers 
are becoming more and more inclined to include healing 
gardens and therapeutic outdoor spaces as a part of 
the overall design of these new facilities. Landscape 
architects have begun to have more impact on hospital 
design. Their involvement in the early stages of design 
is important and integration between architects and 
landscape architects is key. The gardens must not be 
token, forgotten inserts, but rather an integral part 
of the whole design. Otherwise, it becomes more of a 
challenge to blend artfully with the buildings, biophilic 
patterns may be more difficult to translate and, perhaps 
most importantly, there is the risk of gardens being 
value engineered out if the budget begins to shrink (Seal 
Cramer & Dee Browing, 2008). All of the current research 
pointing to the benefits of having these outdoor spaces 
is beginning to place their value on par with indoor 
therapeutic areas.
 When considering healing and therapeutic 
outdoor spaces, some people use the two terms 
interchangeably, but others differentiate between the 
two. A common way to define each is, a healing garden 
is a restorative place for mind and spirit. It gives the 
user a place of respite and quiet, to engage with a world 
outside of the stresses that they may be experiencing. 
A therapeutic garden is more specific and relates to a 
particular aspect of the healing process. It can be likened 
to medication taken, for it is less about healing the spirit 
and more about a mode a healing (Cooper Marcus & 

THERAPEUTIC LANDSCAPE DESIGN

 With the world’s growing population and our 
country’s aging generation of baby-boomers, more and 
more hospitals are being designed and built every year. 
In 2006 more than $40 billion was spent in the U.S. on 
new health care facilities and that number was estimated 
to be at $61 billion in 2010 (Ulrich, 2008). Patients are 

Pet and Horticulture Therapy

 Pet and horticulture therapy are gaining 
popularity particularly when working with elderly and 
child populations. Horticulture therapy is the practice 
of engaging people in plant or garden related activities, 
facilitated by a trained therapist to achieve specific 
therapeutic goals. The focus of the therapy is to maximize 
social, cognitive, physical and psychological functioning, 
as well as to enhance general health and well-being. It 
provides patients with a sense of competence and self-
esteem (Cooper Marcus & Barnes, 1999). Horticulture 
therapists go through training to become certified and 
then they are able work in a variety of settings from 
vocational and rehabilitation programs to hospitals, 
clinics, and skilled nursing facilities. People of all ages 
have been shown to benefit from time spent with 
Horticulture Therapists (Horticulture Therapy Institute, 
2012).
 Richard Louv (2005) points to work done with 
autistic children and animals. He cites a story of a boy 
who, after several accounts with passive dogs showed no 
interest in the animals. When a rambunctious new dog, 
Buster, was introduced, the boy became engaged. He 
began to seek out Buster for comfort, learned to play with 
him, and at a later session spoke his “first new words in six 
months: ‘Buster sit!’” (Louv, 2005). Heart disease patients 
that are pet-owners are shown to have a lower mortality 
rate than non-pet owners and show better recovery rates 
after a heart attack. These are both clear demonstrations 
of the positive impact that engaging with other species 
can have on us.

DESIGN IMPLICATIONS

•	 Outdoor environments 
at health care facilities 
should be rich with life.

•	 Something as simple as a 
view to a natural element 
can have positive effects 
on patients.

•	 Outdoor spaces are just 
as important for family 
and staff as they are for 
patients.

•	 Addressing the interior 
and exterior relationship is 
important.

•	 Using the same materials 
and textures at transition 
points from inside to 
outside can make a strong 
connection.

•	 Bringing outside elements 
in allows more patients 
to opportunity to engage 
with nature.
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General Design Guidelines

 For different types of hospitals and clinics, there 
are different design guidelines. Many of them overlap, 
but because each facility has different user groups with 
different needs, there is some variation. Because this 
Master’s Report is focused on children’s acute health 
care facilities the following guidelines specifically focus 
on outdoor spaces for children. Acute care facilities are 
those local and regional institutions we all associate with 
the word, hospital. It is often where a patient might go 
for a surgical procedure, where we might visit a friend 
recovering from an accident or to have a child checked 
out after a fall (Cooper Marcus & Barnes, 1999). Children’s 
hospitals see a very broad range of cases ranging from 
out-patients to in-patients with average stays of 2-180 
days.
 The first guidelines listed are appropriate for 
hospitals, clinics or hospice settings, and are found to 
have the most beneficial outcomes. Clair Cooper Marcus 
and Marni Barnes, authors of Healing Gardens: Therapeutic 
Benefits and Design Recommendations (1999) conducted 
over 100 post-occupancy evaluations and case studies of 
hospital gardens, and have compiled a list of successful 
therapeutic garden design principles:

1. Variety of Spaces: Appropriate for group and solitary 
occupancy.

2. A Prevalence of Green Material: Hardscaping is 
minimized and plantings dominate.

3. Encourage Exercise: Spaces allow for walking or 
even more rigorous exercise, which often aids in the 
healing process.

Designing for Children

 When a child is admitted to a hospital, they 
are experiencing a sudden and complete change of 
environment, which can be very disturbing, even if their 
parents are by their side. In addition there is typically 
a change of routine, a constant rotation of new people 
(rotating staff), and loss of physical freedom (Noble, 
1967; Weller, 1980). Outdoor spaces in children’s facilities 
are important for offsetting nature-deficit disorder, 
seasonal affect disorder (SAD) and to encourage and 
allow for play (Guzzo Vickery, 2011). An important 
component in designing therapeutic landscapes for 
children is remembering just that, they are children. 
Kids that are being treated in hospitals, still need to 
expend extra energy, especially when much of the time 
they are confined to their beds or rooms. Whether play 
is spontaneous or planned, it is considered therapy for 
hospitalized children (Cooper Marcus & Francis, 1998). 
Play is a self-healing medium of self-expression that 
kids can use to work through their new and potentially 
stressful situation, and some argue that play therapy is 
just as important for the psyche as physical treatment is 
for the body (Noble, 1967; Weller, 1980).

4. Provide Positive Distractions: Based on work done by 
Ulrich, biophilic elements help reduce pain through 
distraction and stress reduction. The distraction 
theory holds that pain absorbs attention. When 
patients are distracted by pleasant things, more 
attention is allocated away from the pain and 
therefore the intensity is reduced (Wilson, 2008).

5. Minimize Intrusions: Negative factors such as urban 
noise, smoke and artificial lighting are minimized 
within the garden.

6. Minimize Ambiguity: Abstract environments or those 
with a sense of great mystery and complexity are 
stimulating for healthy people, but often are shown 
to cause more stress to those who are ill or already 
stressed. 

Barnes, 1999; Larson & Kreitzer, 2005). For the purposes 
of this Master’s Report, these two distinct definitions 
will be used in the design section of the document, 
however, if emphases is placed on the therapeutic 
aspects of a garden, it can be assumed that through the 
use of biophilic design, the space will also have healing, 
restorative benefits.
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environments this way. Kids are constantly making 
discoveries about their environment through their senses 
like hard and soft, low and high, dark and light, near and 
far (Cooper Marcus & Francis, 1998; Stoecklin, 1999). 
At home, children touch an average of 71 objects per 
day, a much higher number than adults (Noble, 1967). 
Because of this, it is important for designs to be rich for 
exploration through the senses with a variety of textures 
and colors, sights and sounds that help stimulate those 
senses. A variety of activities, particularly ones that 
the parents may participate in with the child, are also 
appropriate (Franklin, 2012). Small areas with topography 
can be employed to give a playful variety to the space 
and can double as areas to hold physical therapy 
sessions (Cooper Marcus & Francis, 1998). All of these 
elements help to create a space that is full of wonder 
and discovery for children, but it must not be overdone. 
Generally, hospital gardens are not very large and so 
to pack them full of each and every one of the sensory 
stimulating elements, the designer runs the risk of 
creating an amusement park-like feeling. Great care and 
understanding of the context must be realized for these 
to be combined into a successful therapeutic garden.
 During childhood, playgrounds are an essential 
component of the education and developmental process. 
In children’s hospitals, outdoor spaces may be similar 
to those used by healthy kids with a few exceptions like 
raised play areas for those in wheelchairs or on gurneys, 
and more attention paid to the navigability of the space 
(Cooper Marcus & Francis, 1998). It is important to focus 
on the child’s potential, not just their limitations and 
provide equal access to as much of the play equipment 
as possible. Well designed and organized spaces have 
been found to support cooperation among children and 
because kids of different abilities, ages and genders are 
likely to be using hospital gardens, this an important 
factor to consider (Cooper Marcus & Francis, 1998). The 
space must allow for positive interpersonal interaction 
and socialization among children, but also have space 
for solitude and quiet play. Appropriately designed 

 While many of the same general design principles 
apply to adult spaces and children spaces, they are not 
entirely the same. Children have unique health care 
needs, which require unique design solutions. The design 
requires a different level of appreciation and recognition 
of developmental stages of the child and how they relate 
to the world (Guzzo Vickery, 2011). Special attention 
must also be paid to the child scale. Their eye-level when 
they walk, run, climb and crawl provides a much different 
view of the world than what adults are used to and for 
a successful children’s space, this must be addressed 
(Cooper Marcus & Francis, 1998; Stoecklin & White, 
2008). The entry into a children’s garden is of particular 
importance. It conveys the message regarding who the 
space is for, what it is like, and what is expected from 
those entering (Cooper Marcus & Francis, 1998). To a child 
that is already unsure of his new surroundings, entering 
a space that isn’t instantly welcoming may take longer 
to have the desired effect. On the contrary, if the first 
elements the child is met with are instantly recognizable 
as a space for kids through scale, materials, sequence, 
and views they are likely to feel comfortable more quickly.
 Humans learn to read the world through their 
senses and children in particular learn about their 

DESIGN IMPLICATIONS

•	 Create a variety of spaces.
•	 Have a prevalence of 

green material.
•	 Create spaces that 

encourage exercise.
•	 Provide positive 

distractions.
•	 Minimize intrusions.
•	 Design at the child scale.
•	 Design for different stages 

of children's physical and 
mental development.

•	 Create spaces that are rich 
for exploration through 
the senses.

•	 Use variety of textures, 
colors, sights and sounds.

•	 Create spaces for 
socialization as well as 
private spaces.

•	 Provide opportunities for 
parent child interaction.

•	 Design for different 
abilities.
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 When designing hospital gardens for children, 
experts in the field have identified four major types of 
gardens. The typology is presented in terms of user 
groups, depth of interaction between users and then 
garden landscape and the institutional context (Cooper 
Marcus & Barnes, 1999):

1. Formal therapeutic garden: Custom designed to 
accommodate particular therapeutic strategies.

2. Nonformal play and horticultural therapy garden: 
Active participation by children and their parents 
in gardening activities. A diversity and freedom 
of choice by individual child to act on the garden 
environment in an effort to balance the medical 
environment of which the child has no control.

3. Informal, strolling garden: Focus on de-stressing, 
exploration, restoration, meditation, prayer and 
relaxation (for children, family and staff). Diversity of 
informal areas for walking, privacy, sitting, socializing 
and sensory interest. Children generally have more 
visitors than adult patients who stay longer. Their 
needs must also be met (Guzzo Vickery, 2011).

4. Community-based, multiuse, multipurpose garden: 
Serves several populations and provides a range 
of formal, nonformal and informal programming 
approaches. Often includes joint use of facility by 
community groups.

 Whichever type of garden is being designed, 
the following guidelines may be used. They are based 
on findings of several case studies conducted by Robin 
Moore, designer and design researcher specializing 
in child and family urban environments that support 
healthy human development, informal play, and 
nonformal education. He is also a professor of landscape 
architecture at North Carolina State University – 
Raleigh. These guidelines are found in Moore’s chapter 
of Healing Gardens: Therapeutic Benefits and Design 
Recommendations (1999):

spaces will create opportunity for development of 
self-confidence and socials skills (Stoecklin, 1999). It is 
important to note that teens may benefit from their own 
space if possible. This provides them with an opportunity 
to get away from adults and have a “hang out” space 
to behave as though they were not in an institutional 
setting. It may even provide a place for light athletics 
with a basketball hoop, and allow for them to play music, 
which is often important during the teenage years of 
development (Cooper Marcus & Francis, 1998).
 There are useful assumptions about child 
development, play, and the outdoor environment that 
can be usefully applied when designing children’s healing 
spaces (Cooper Marcus & Barnes, 1999):

1. Outdoor play: Outdoor play in and of itself is a critical 
factor in healthy child development.

2. Environmental quality: Outdoor play environment can 
critically affect the range and depth of play activity 
and the attractiveness of the site to children.

3. Significance of nature to child development through 
play: Nature can be designed into a space so that 
children can have intimate contact with the basic 
elements of life (sunlight, fresh air, soil, water, plants, 
and animals). This provides constant opportunity for 
children to participate in the processes of life.

4. Trained play leadership: Play leadership and playful 
staff can extend the range, challenge, and creativity 
of both indoor and outdoor experience, far beyond 
what might be possible in undirected situations.

5. Indoor-outdoor links: The ease with which children 
can observe nature from inside and/or move easily 
from indoors to outdoors significantly affects the 
positive impact of the natural environment on their 
quality of life.

Keeping these five things in mind during the design 
process can aid in creating beneficial spaces for children 
in health care settings.
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7. User Group Territories (Children, Adolescents, 
Parents, Staff, Visitors)
a. Provide for use by different groups, if appropriate, 

by allocating different spaces or through time-
sharing.

b. Provide spaces for grieving and highly stressed 
families.

c. Provide differentiation of spaces for 
preadolescent/adolescent groups if relevant.

8. Supervision
a. Provide a comfortable social environment with 

plenty of places for parents and staff to sit and 
share the space with children.

9. Attracting Trained Volunteers
a. Create an environment that is attractive as a 

place of work for volunteers. 
10. A Range of High-Quality Social Settings

a. Provide a broad range of settings to 
accommodate children being together as well as 
children being able to withdraw from the group to 
be alone.

b. Provide a choice of setting for children, parents, 
and siblings to be together.

c. Provide settings where special events/
entertainment can be held or staged.

11. Accommodation of Different Patient Types
a. As much as possible, design healing gardens to 

include all possible types of patients.
12. Accommodate Needs for Both Challenge and Rest

a. Provide a range of physical/social settings so that 
all individuals can explore and discover their own 
level of challenge.

13. Child-Nature Interaction
a. Provide as many options as possible for children 

to have primary experience of nature, that is, 
to interact through their senses and/or through 
hands-on dedication.

b. Provide opportunities for planting.
c. Provide opportunities for harvesting.

14. Diversity of Natural Settings

1. Site Planning
a. Orient the garden site to receive year-round sun 

and shelter from winter winds.
b. Site the garden on level terrain.
c. Conserve natural features of the site.

2. Location
a. Locate garden so patient rooms overlook it.
b. Locate garden adjacent to playroom.
c. Locate garden so that it is visible from public use 

facilities such as entrances, waiting areas, and 
cafeterias.

3. Security
a. Locate hospital garden so that it is fully enclose 

on all four sides and inaccessible from the public 
surroundings of the facility except through the 
security-controlled entrance of the hospital. If the 
garden is used by the community, apply principles 
of defensible space (single entrance, overlooked 
by administrative office, audio signal of each 
coming or going, electronically controlled gate, 
etc.).

4. Microclimate
a. Provide shelter form the summer sun.
b. Provide for the penetration of spring, winter, and 

fall sunlight. Use south-facing orientations for 
activity areas.

c. Provide shelter from precipitation.
5. Entering and Exiting

a. Make all entrances welcoming and child-friendly.
6. Accessibility/Usability

a. Provide accessibility to children using 
wheelchairs, transporters, walkers, cots, and 
gurneys.

b. Provide usability for children with sensory 
impairments.

c. Provide a clear hierarchy of pathways.
d. Provide smooth, even surfaces to all primary 

pathways. 
e. Provide access for large scale equipment required 

for major renovation and repair.
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Designing for Different Abilities

LITERATURE CONCLUSIONS

 As mentioned in earlier sections, when designing 
therapeutic gardens for children, different stages of 
development along with different abilities must be 
considered and accounted for. Designing for all children 
is similar to universal design. Spaces should be free 
from social and physical barriers and able to be used 
by all children without adaptation. Equal access means 
not separating or stigmatizing any user, able bodied or 
disabled. The design should foster independence where 
and when possible and create spaces where kids in 
wheelchairs or with walkers or other medical devices are 
able to navigate without the help of adults. The garden 
must support active experimentation and risk-taking to 
aid in learning and development, without being unsafe 
for the users, and of course the design must meet safety 

 The literature review provides important 
information that will be translated into the design 
application of the project. Understanding the connection 
that humans have to the natural world through the 
biophilia hypothesis provides insight into the way we 
experience outdoor spaces. This will be considered when 
creating the program and deciding what elements will 
be included and where. The knowledge gained from the 
portion of the literature related to children and access to 
the natural world will also play a large role in the design 
application. It is key for the design to be sensitive to 
child scale and to maintain it throughout. Since hospital 
gardens are typically small, it is important to combine 
uses and functions where possible. For instance, creating 
a play structure that is accessible to multiple users with 
different mobility allows a single structure to serve 
many people and it also provides opportunity for social 
interaction. 
 There are many design implications that have 
been extrapolated from the literature review that will be 
important to keep in mind while moving forward to the 
case reviews and in the design of this project. 
 

a. Provide as wide a range of natural settings as 
possible within the constraints of climate and 
available space.
ii. Vegetation
iii. Animals
iv. Water

15. Hands-On Activity
a. Provide attractive movable items that will engage 

children in their use of the garden.
b. Provide a range of appropriately scaled, 

accessible multipurpose settings for hands-on 
activity as well as for social gatherings of different 
types.

16. Integrating Arts
a. Provide opportunities for artists to contribute to 

both the design and programming of the garden.
17. Storage

a. Carefully estimate and fully provide for storage 
needs outside.

18. Maintenance
a. Match the level of required garden maintenance 

to the ability to support the costs by the 
institution.

regulations (Stoecklin, 1999). It is important for all 
abilities to be encouraged to touch, run, hide or otherwise 
become engaged in the environment. The design 
challenge in this is to stimulate those facilities that are 
weak, as well as challenge and strengthen those that are 
strong (Cooper Marcus & Francis, 1998). An example of 
this is creating climbing structures with multiple options 
for different abilities using ropes, ladders, stairs and 
ramps. This allows children of different abilities to use the 
same equipment. Having equal access to play elements 
allows for socialization between children of different 
abilities and allows the child to self-select whether they 
are in a wheelchair, using a walker or more able bodied 
(Stoecklin, 1999).



28

CASE REVIEWS
  The following case reviews were chosen based on their location and presence of a garden 
area. There is representation for several regions of the United States to gain a broader perspective 
of common practices. An assessment matrix was developed for completing the case reviews. The 
elements for the matrix were chosen based on the literature review and the suggested components 
for successful therapeutic landscapes, biophilic design and play spaces. Each case was filtered through 
the matrix and elements that are present in the design were highlighted. Salient information informs 
the design implications. By using the assessment matrix, only those elements that have been found 
to be successful were incorporated into the project in an effort to strengthen the design outcome. 
One assessment matrix is included to show the different elements addressed, others are included in 
Appendix A.
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Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	     

	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    

	   Informal,	  Strolling	   X	    

	   Community	  Based,	  Multi-‐Use	     

 

 

Biophilic	  Elements	   	   Present	   Design	  Implications	  
	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   	   	  
	   Light	  and	  space	   	   	  
	   Place-‐based	  connection	   X	   Regional	  planting	  palette	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   X	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   	   	  
	   Minimize	  ambiguity	   	   	  

 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  from	  

inside	  
X	   Every	  patient	  room	  has	  a	  

large	  window	  overlooking	  
gardens	  	  

	   Ease	  of	  mobility	  from	  inside	  to	  outside	   X	   Public	  spaces	  feature	  
large	  windows	  and	  sliding	  
doors	  to	  access	  decks	  and	  
patios	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  natural	  

shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   X	   	  
	   Views	  in/out	   X	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  multiple	  
abilities	  

	   	  

	   Spaces	  allow	  for	  social	  interaction	   X	   	  
	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  barriers	  

(easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  option	  for	  
use	  

	   	  

 

 

Designed	  with	  Children	  
in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   	   	  
	   Inviting	  entry	   	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  all	  

senses	  
	   	  

	   Areas	  of	  topography	  change	   	   	  
	   Loose	  objects	  for	  free	  play	   	   	  
	   Opportunities	  for	  child/parent	  

interaction	  and	  play	  
	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   X	   Window	  in	  every	  patient	  

room,	  sliding	  doors	  to	  
decks	  and	  patios	  

	   Orientation	   	   	  
	   View	  from	  patient	  rooms	   X	   	  
	   Location	  and	  adjacency	  to	  other	  

children’s	  areas	  
X	   	  

	   Visible	  from	  public	  use	  areas	   X	   	  
	   Security	   X	   	  
	   Microclimates	   	   	  
	   Accessibility/Usability	   X	   	  
	   Different	  user	  groups	   	   	  
	   Variety	  of	  spaces	   X	   	  
	   Supervision/trained	  play	  leadership	   	   	  
	   Range	  of	  high-‐quality	  social	  settings	   	   	  
	   Accommodate	  challenge	  and	  rest	   	   	  
	   Water	   	   	  
	   Child-‐nature	  interaction	   	   	  
	   Diversity	  of	  natural	  settings	   	   	  
	   Hands-‐on	  activities	   	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
	   General	  design	  comments	   X	   Designers	  worked	  closely	  

with	  a	  variety	  of	  groups	  
to	  develop	  concept	  and	  
incorporate	  natural	  
elements	  

Lucile Packard Children's Hospital

ASSESSMENT MATRIX EXAMPLE
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healing process for children and their families. The new 
expansion and addition to the gardens keeps this same 
idea in mind. 

LUCILE PACKARD CHILDREN'S HOSPITAL

Location:  Stanford Health Services, Palo Alto, California
Date Completed:  1991
Size and Context:  3.5 acres expansion with connections 
to existing garden
Landscape Architects:  Perkins + Will – multidisciplinary 
design firm
Consultants:  Kohn Pedersen Fox

 The Lucile Packard Children’s Hospital was built 
in 1991 and later merged with Stanford Health Services. 
It was built in a circular design around a central courtyard 
and has 27 gardens and outdoor play areas including 
a spacious roof garden. The hospital designers and 
administrators recognized the importance of having a 
connection with the outdoors and nature as part of the 

Project Background and History 

Design, Development and Decision Making Process

 The garden was included from the beginning 
stages of design and was conceived by the architects 
to provide a park-like setting for patients, families and 
visitors. The designers worked closely with different 
groups to develop the concept and incorporate natural 
elements. Many trees known as heritage trees were 
preserved and more than 20 oaks and redwoods were 
relocated to areas with better growing conditions. 
The garden was designed with attention to safety and 
security, and comfort for the visitors. Each outdoor area 
incorporates plants and amenities for different users 
including spaces for kids to exert energy and let off 
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steam, places for parents to take a break and staff can 
relax and unwind. It was important to the design team 
to retain a sense of intimacy and connection to nature. 
They were very sensitive to context and the local climate 
and incorporated a huge rainwater harvesting system 
to irrigate the landscape along with recirculated HVAC 
condensate, which meets 100% of the irrigation needs. 
The design includes a central courtyard and roof gardens 
that will re-establish the tradition of the Stanford campus 
by integrating the landscape within the new building.  
A sloped courtyard with a prominent water feature 
organizes public circulation on the lower levels and brings 
natural light into the center of each floor.  Accessible 
roof gardens surround a unique public floor that contains 
family and staff amenities.

Program Elements and Maintenance

Interesting Detail

 The design incorporates green roofs, low-water 
demands, a cistern to store rainwater, and native plants. 
Some areas will be dense with regional flowers, while 
others will feature native and drought-tolerant plants, 
including grasses, shrubs and trees that blend in with 
the community as well as the California climate. The 
landscapes also will provide habitats for local birds and 
insects.

 Being a children’s hospital, they are careful to 
not use pesticides or harsh fertilizers on the landscape. 
The flora and fauna plans have lists of approved plants 
to ensure that potential toxins are avoided. To increase 
the amount of natural life the patients are exposed to, 
every patient room window has a planter box on the 
outside. There is also a Discovery Garden, which is an 
internal garden for patients and families. The cafeteria 
has outdoor seating on the edge of it; a chapel is in the 
far corner, separated by an arbor and family labyrinth. 
The main garden has 50,000 square feet of walking paths 
and hidden art for children to find and explore. According 
to project designer Maranzana, “Hospital landscaping at 
its pinnacle begins in the parking area and aids visitors in 
wayfinding throughout the building and grounds, making 
the hospital experience quite different from what many 
of us are used to: “humane and personable.” Project 
consultant William Pedersen, FAIA, Kohn Pedersen Fox 
summed the design up like this, “As waves emanate 
from a stone tossed into a tranquil pool, our design is 
influenced by nature radiating from a healing garden 
placed between architecture which represents the 
present and the future of the Lucile Packard Children’s 
Hospital.”
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Design Challenges

User Review

Design Implications

 The design is ADA-plus so special attention was 
made to the navigability for people using wheelchairs 
and other support devices as well as people pulling IV 
poles. The opportunities for tripping must be kept to a 
minimum. Because of this, their options were limited for 
permeable paving and other stormwater management 
strategies.

 “During our two week stay at LPCH, our daughter 
had major brain surgery and the time we were able to 
spend in the courtyard with all the beautiful flowers 
and fresh air made a world of difference for her and our 
family. It was a retreat from the sounds of the machines 
and other children. I hope our time there at the hospital 
has passed but having a serene outdoor area is a fantastic 
addition to the hospital. I vividly remember the little bit of 
relief I got when my daughter actually had a smile on her 
face after being sad for so long and it was all because she 
had somewhere peaceful to go that didn’t look like her 
hospital room. Thank you!”

•	 It is possible to design health care gardens that 
provide habitat for local fauna.

•	 The use of native plants is compatible with hospital 
gardens.

•	 Innovative stormwater technologies can be 
incorporated into hospital garden design.

•	 With many smaller gardens, each one can have its 
own theme. Perhaps one is designed specifically 
for patients with compromised immune systems 
while another is specifically for those with physical 
limitations. 
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provide support or grieve together. There are walking 
rails for the children as well as inclines so that patients 
can gain confidence in their walking abilities there first, 
before going into community settings. They were sure to 
include curved pathways that help encourage patients 
to continue down the path to see what is around the 
corner. There will often be some sort of reward such as 
a sculpture or play area. There areas with incline and 
decline and a variety of surfaces that patients learn how 
to manage. Paths must be wide enough for children to 
ride trikes and scooters because they are often used for 
therapy.
 The designers and horticulture therapists point 
out the importance of only doing what you can maintain, 
and maintain with quality year-round. Therapeutic 
gardens need to be four season environments and it 
is better to have a small, well maintained space than a 
large, unkempt space. 
 The importance of a garden room is stressed. 
The importance of an area that leads to the garden and 
provides patients and families with an indoor space for 
respite and to enjoy the garden even if they cannot go 
outside.

CHILDREN'S HOSPITAL AT LEGACY EMANUEL

Location:  Portland, Oregon
Date Completed:  1999
Size and Context:  9,000 square feet, visited by an 
average of 90 kids a day as well as family and staff.

Design, Development and Decision Making Process

Program Elements and Maintenance

 Two major elements that the hospital and 
designers wanted to address were a therapeutic focus 
and a restorative focus, or unstructured, independent 
time. To develop their list of therapeutic requirements, 
they involved clinicians in the decision making process. 
They had physical therapists, occupational therapists, 
speech and language therapists, Child Life, spiritual 
care, managers, horticultural therapists and a landscape 
architect. All of those people had very specific goals and 
needs for the garden setting.

 The designers were looking to create a space 
that would be a restorative setting for every patient, 
visitor and employee 24-7 so they had to think about 
the elements necessary for that. This includes 3-5 niches 
spots where a small group can gather to socialize, 
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Interesting Detail
 Legacy Emanuel has a very strong and very 
involved horticulture therapy program for the patients.

Design Implications

•	 Design at various levels or heights for different 
abilities and modalities.

•	 Incorporate wildlife interpretation and 
accommodations.

•	 Incorporate familiar elements into the design such as 
characters from children’s books and films.

•	 Full time horticulture therapists on staff. 
•	 Work with clinicians to design most relevant space for 

use.

Accolades

•	 American Horticultural Therapy Association 
Therapeutic Garden Award in 2000

•	 Awarded a planning grant from National Open Spaces 
Sacred Places 

•	 Recognized both nationally and internationally as one 
of the best therapeutic gardens 
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design and installation led to the development of the 
professional practice of Horticultural Therapy. Today the 
Glass Garden is a public botanic garden and still provides 
a welcome respite for patients, families and staff, but it 
has evolved into an important center for horticultural 
research, learning, rehabilitation and recreation.
 In the early 1990s, the Rusk therapists began to 
formulate new ideas for bringing children into nature for 
their therapy, rather than the traditional sessions held 
indoors. Sonja Johansson worked with the therapists to 
develop the Play Garden.

RUSK CHILDREN'S PLAY GARDEN FOR INTERACTIVE THERAPEUTIC PLAY

Location:  NYU Medical Center, New York, New York
Date Completed:  1998
Size and Context:  0.13 acres/5,500 sq. ft. One of three 
therapeutic gardens at the Rusk Institute, fit into a small 
space between buildings.
Landscape Architect(s):  Johansson Design 
Collaborative, Inc.
Consultants:  Sonja Johansson, ASLA, President 
(Johansson Design Collaborative, Inc., Landscape 
Architecture [formerly Johansson & Walcavage]); Nancy 
Chambers, HTR, Director (The Enid A. Haupt Glass 
Garden at the Rusk Institute of Rehabilitation Medicine, 
NYU Medical Center); Fred Druck, Vice-President 
(Playground Environments International); Rusk Design 
Team

Project Background and History 

 The Enid A. Haupt Glass Garden opened in 
1958 as an amenity to Rusk Institute as a place where 
patients, visitors and staff could enjoy the soothing, 
natural environment of plants, water, birds, and beauty 
as a retreat from the hospital atmosphere. For the times, 
it was not only an unusual addition to a hospital, its 

Design, Development and Decision Making Process

 There were several design goals: to provide for 
safety, for motor planning and physical movement, for 
sensory stimulation, for discovery and learning, and for 
social activities and quiet restoration.
 The garden was designed not only as a place to 
be healed while enjoying nature, but as a place where 
children actually could do their rehabilitation exercises as 
they play outdoors. The therapists asked the landscape 
architect to design a space that was motivational 
and secure in their limited outdoor area. Through a 
collaborative process of site observations and discussion 
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friends. The diverse tree, shrub and plant collections 
were selected to encourage children to explore nature’s 
sensory richness, to provide material for environmental 
education lessons, and to attract a wide range of 
exciting wildlife and insect life. The play components are 
custom-designed for therapists and teachers to increase 
cognitive, language, social and motor skills and abilities in 
their patients. They are also, of course, for fun. On sunny 
days, the Play Garden fills with rainbows projected by a 
revolving prism sculpture.
 There is a full staff of gardeners including certified 
horticulturists. There are also several staff horticulture 
therapists who work in the gardens with the patients 
daily.

groups, several goals were developed, including:
•	 Changing the perception of therapy as work into 

therapy as creative play
•	 Connecting the children and their caregivers with 

healing nature in an urban context.
•	 Motivating the patients and staff to interact and 

challenge themselves, promoting the individual and 
social development of the children.

Sonja Johansson combined her extensive experience 
in nature-oriented play design with the professional 
expertise of the team. 

Program Elements and Maintenance

Peer Reviews
  The scope of the program is large and diverse 
for such a small space. The space is open to the air and a 
great variety of different places and activities the children 
can choose from. They can play expansively, and even 
sing and be noisy. The Play Garden motivates the children 
to do their own therapy as they play, practicing over and 
over again. This contrasts with the indoor environment, 
which, although the rooms are cheerful and colorful, the 
setting is still sterile and cold with unfamiliar sounds, 
smells and machines. 
 The garden is also open to the community and 
integrates a teaching garden, a playground, a treatment 
clinic and classroom for children, their families and 

  The landscape architect achieved the design 
goals with unique strategies: manipulating topography, 
incorporating natural materials and features, and 
designing custom play equipment. The site is a child-
friendly, multilevel journey through flower and vegetable 
gardens, arbors, waterfalls and streams. Slides, swings, 
playhouses and safety surfaces are skillfully integrated 
at an intimate scale. Therapists report that, as opposed 
to participating in indoor therapies, the children eagerly 
anticipate opportunities to improve their developmental 
skills in the Play Garden.
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 Children from adjacent neighborhoods and the 
community are welcome to come and enjoy the Play 
Garden. There are many reviews from parents of non-
patients that use the Play Garden as a fun, free activity 
for their kids and it links the clients in the facility with the 
surrounding community.
 The garden hosts classes for children in schools, 
day care centers and camps to come learn about nature 
and foster their connection to it. 

Interesting Detail

Design Challenge

Future Issues and Plans

 There was limited space to include everything 
that the client wanted, but through careful use of space 
and manipulation of topography, the designer was able to 
accomplish all of the design goals.

 A new medical facility is planned for construction 
in 2013 on the site of the gardens. Many people are 
saddened and confused by the decision to eliminate one 
of the oldest and most successful therapeutic gardens 
in the U.S. At the time of this research, no plans for a 
replacement garden were found.

Accolades

Design Implications

 All three gardens at the Rusk Institute have been 
recognized nationally and internationally as some of 
the finest examples of therapeutic gardens. Hundreds 
of therapists and other medical personnel, landscape 
architects, designers, and educators have visited and 
studied the gardens. Hundreds of patients have been 
helped in the gardens.
•	 1999 American Institute of Architects: Certificate of 

Merit: Architecture for Education Design Award for 
Exemplary Learning Environment

•	 2000 New York City ADA Achievement Award
•	 2001 Boston Society of Landscape Architects Merit 

Award
•	 2003 Adaptive Environments: Excellence in Universal 

Design Great Places Fit for People Award
•	 2004 American Horticultural Therapy Association: 

Garden Design Award

•	 A lot can be done in a small space.
•	 Integrating horticulture therapy is a key component.
•	 Engage visitors in hands-on garden activities.
•	 Variety of materials, textures, sensory stimulation.
•	 Lots of natural vegetation.
•	 Program for multiple uses (i.e. hosting events that 

engage patients).
•	 Incorporate water features.
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space when she realized how important it is for siblings 
and other mobile children to have a space to play while 
their families are dealing medical issues. 

PHOENIX CHILDREN'S HOSPITAL

Location:  Phoenix, Arizona
Date Completed:  2011
Size and Context:  There are several garden areas 
within Phoenix Children’s Hospital. The rooftop play 
garden, intimate dining and meditation garden and 
Braeden’s Playground.
Landscape Architect(s):  Site Design/Talley Associates

Project Background and History 

 The gardens areas where designed as part of the 
new Phoenix Children’s Hospital. The design concept 
for the whole campus was to create a welcoming oasis 
that provides shade and healing for patients and visitors 
while emulating the natural beauty of the surrounding 
mountains and desert. The building itself has many 
biophilic elements and great care was taken to design 
with colors from the desert, animal sculptures and nature 
photography of the area. 
 Braeden’s playground was created by Brandel 
and Karen Chamblee who lost their 9-day-old son at 
the Phoenix Children’s hospital. At the time they had a 
3-year-old son who was at the hospital with them. Karen 
Chamblee came up with the idea of creating a playground 

Design, Development and Decision Making Process

Program Elements and Maintenance

 Maintaining a connection to the outdoors was an 
important part of the building's design. All patient rooms 
have a view to an outdoor space.

 Braeden’s Playground is 4,500 square feet and 
open to patients and their siblings. It features a climbing 
structure, a putting green, Phoenix Suns Clubhouse, and 
Brittany’s Stage. Children must be accompanied by staff 
to use the space.
 Other areas feature whimsical walkways inlaid 
with pieces of colorful glass, pet rocks that the children 
can adopt and decorate and set outside. There are water 
features with colorful mosaics, but due to maintenance 
are only turned on occasionally. 
 The rooftop garden is a large space with 
oversized pots and ample of outdoor seating. 
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Site Visit Review

Design Implications

 While the building has many biophilic elements 
and the landscaping and outdoor spaces were part of the 
original design, the gardens are lacking in many areas. 
Braeden’s Playground is a popular space for healthy and 
mobile children, but there is a serious lack of vegetation 
and is therefore more closely related to a park playground 
and less to a healing or therapeutic space. There are 
loose objects for play, but the climbing structure is not 
designed for multiple abilities. The area considered the 
healing garden is a corridor between two buildings with 
a wide, colorful walkway and benches, but there is no 
space for children to explore or play. There is a quiet 
area designed with grieving families in mind, but it is 
along the walkway to another area of the hospital. The 
rooftop garden has excellent views of the mountains and 
surrounding area, but it is not a play area. It has outdoor 
seating and large potted plants with a concrete floor and 
no child friendly elements.

•	 Consider different abilities when designing.
•	 Include ample vegetation.
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THE LEICHTAG FAMILY HEALING GARDEN

Location:  Children’s Hospital and Healing Center, San 
Diego, California
Date Completed:  1997
Size and Context:  40 x 100 ft. located on the large 
campus of Children’s Hospital and Health Center
Landscape Architect(s):  Delaney Cochran & Castillo 

Project Background and History 

  The development of the Leichtag Family 
Healing Garden began with a vision by the Hospital’s 
Bereavement Committee in the late 1980s. In 1993 the 
focus of the garden shifted and it became part of an 
overall healing environment program at the hospital, 
guided by the Healing Environment Steering Committee. 
After fundraising the garden was completed and 
dedicated in July 1997.

Illustrative design of the 
Leichtag Family Healing 
Garden 

Design, Development and Decision Making Process

 The committee defined the healing environment 
in part as: “The Healing Environment is a term used to 
describe the physical and cultural atmosphere created 
to support families through hospitalization, medical 
visits, healing and bereavement. Guiding the Healing 
Environment is a philosophy of caring; that is, the desire 
to develop a space that engenders feelings of peace, 
hope, upliftment, joy, reflection, and solace and one 
which provides opportunities for relaxation, enrichment, 
spiritual connection, humor, and play… The goal of the 
Healing Environment is to transform the hospital setting 
into a place that addresses the human spirit and supports 
families to positively cope with and transcend illness…”
 The overall design was based on an ocean 
theme, which is fitting for the Southern California seaside 
location. It was also the design intent to be oriented 
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 An extensive Post Occupancy Evaluation (POE) 
was conducted at this garden by several researchers from 
the Center for Child Health Outcomes, Children’s Hospital 
and Health Center; Department of Psychiatry, University 
of California, San Diego, School of Medicine; College of 
Environmental Design, University of California, Berkley; 
and Patient and Family Services, Children’s Hospital and 
Health Center. Through observations and surveys, they 
concluded that while the space is fun and child-friendly, it 
has many shortcomings if it is to be considered a healing 
garden. One of the top suggested changes to the garden 
by patients, adult family members and staff is an increase 
in vegetation. This is one of the highest priorities when 
design healing spaces. Accessibility was another issue for 
the garden. Many visitors and staff didn’t know about the 
garden, and if they did, they didn’t know where it was. 
Most users were found to go into the space, but very few 
stayed for longer than 5 or 10 minutes and the children 

around action (and distraction) rather than meditation 
and contemplation.

Program Elements and Maintenance

Peer Review

 The design features ‘Sam’ the large metal 
dinosaur sculpture at the entrance; a blue-green seahorse 
fountain with tile mosaic of fish swimming through 
seaweed; a mauve constellation wall with colorful stained 
glass disks representing the zodiac; a tall windmill with 
rainbow colored blades and metal birds that fly within the 
structure; and a multi-colored shadow-wall with animal 
shaped cutouts. Flowers and plants were selected for 
their medicinal use and shade affordance. The garden 
is enclosed by four high, curvilinear walls painted with 
bright colors, which help define child-scale rooms. 
Seating is seat-high planter and seating rocks, as well as 
three brightly colored benches. There is a high ratio of 
hardscape elements to natural elements and greenery.
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who used it suggested the inclusion of more things to 
do. It was clear from the POE that the users felt a higher 
overall satisfaction with their hospital experience after 
spending time in the garden.
 Excerpt from gardenguides.com author Beth 
Anderle:

Interesting Detail

Design Implications

 The garden makes great use of art and color. 
It has very fun, whimsical feeling that is a good 
distraction for the users. Although it is a small space, 
the designers were able to create several outdoor rooms 
for different users. The hospital made changes based on 
recommendations of the Post Occupancy Evaluation.

•	 The use of art and color can be successful.
•	 Space must be designed from the child’s perspective. 

Children and adults perceive spaces very differently 
and have different expectations.

“The garden has been somewhat controversial, 
criticized primarily for a dearth of plant material 
and quiet spaces for those who do not wish to 
play. Nevertheless, it is a refreshing change 
from most children’s hospitals, where the 
designers seem not to have been informed 
about the age of their principal clientele.”



43

C
A

SE
 R

EV
IE

W
S

THE OLSON FAMILY GARDEN, ST. LOUIS CHILDREN'S HOSPITAL

Location:  St. Louis Children’s Hospital, St. Louis, 
Missouri
Date Completed:  2000
Size and Context:  8,000 sq. ft. roof garden
Landscape Architect(s):  EDAW, Ft. Collins, Colorado: 
Herb Schaal, FASLA, principal; Craig Russell, Associate 
ASLA, project manager; Joe McGrane, landscape 
architect/designer. Spaid Associates, St. Louis, Missouri: 
Ted Spaid, ASLA, principal. 
Consultants:  Architects: Mackey Mitchell Associates, 
St. Louis, Missouri, Dick Kirschner, principal. Health care 
environment consultant: Orem Associates, Chevy Chase, 
Maryland, Helen Orem.

Project Background and History 

 The garden at St. Louis Children’s Hospital is 
named for Bruce and Kim Olson who spearheaded the 
project. In an interview Kim Olson is quoted saying, 
“Nature can be such a wonderful source of healing and 
comfort” and the couple was able to create a natural 
environment that patients, families and caregivers can 
enjoy.

Program Elements and Maintenance

User Analysis

 Children who are unable to go outdoors can 
enjoy the garden’s sculptures, fountains and plants 
from windows in the Child Life Services Center; an area 
designed for indoor play, school activities and with a teen 
lounge. The garden is also lit at night and has special 
decorations during the holidays.
 The hospital doesn’t have a formal Horticulture 
Therapy program, but the on-staff certified horticulturist 
engages patients and visitors by inviting them to help 
with certain seasonal tasks. The hospital hosts events in 
the garden, which include musical acts and inviting local 
artists for shows and demonstrations. These features 
both engage and comfort patients and their families. 

 In stark contrast to the interior of the hospital, 
the garden comes to life. It does not have any one 
style or genre of garden design or have any strong 
metaphorical reference. Every nook and cranny is 
carefully detailed with something to discover, reaching 
to all the senses. The design team was careful to include 
sensory stimulants with color, sound, and texture. The 
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which helps to warm the garden throughout the winter 
months. During the hot and humid summer months, 
deciduous trees planted throughout the space provide 
much-needed shade. All trees and other construction 
materials were hauled up to the site via crane, limiting the 
designers’ palette in terms of size and weight.

most popular thing in the garden is a giant granite 
ball that is part of a water feature, which is first thing 
visitors encounter when they enter the garden.  The 
design incorporates technical requirements, accessibility 
concerns, and the need for public and private spaces. 
“…the real success of the design is in its aesthetics – the 
proportion and variety of spaces, the composition of color 
and texture, and that it is fundamentally a garden of living 
plants. It seems rich, happy, and healthy. It just feels good 
to be in it” says Schaal (lead designer).

Interesting Detail

Accolades

Design Implications

Design Challenge

 Water features do no recirculate the water to 
minimize growth of legionella, a bacterium that thrives 
in warm water and is often found in water features. This 
makes it safer for children to interact with the water and 
have less fear of infection. The garden makes great use of 
materials particularly on the ground plane, paying close 
attention to children with a variety of abilities needing to 
move through the space.

•	 Honor Award – CO ASLA
•	 The Magnet designation – nursing’s highest honor
•	 Acknowledged in national professional publications 

about healing gardens, garden landscape benefits in 
medical facilities, Horticulture Therapy and garden 
space utilization as well as in gardening publications

•	 Importance of having on-staff maintenance crew.
•	 Engage visitors in hands-on garden activities.
•	 Variety of materials, textures, sensory stimulation.
•	 Lots of natural vegetation.
•	 Program for multiple uses (i.e. hosting events that 

engage patients).
•	 Incorporate water features.
•	 Inviting entry threshold.

 The roof deck gets full sun and reflected heat 
from the south-facing wall of the eighth and ninth floors, 
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DESIGN IMPLICATIONS 
•	 Design at child scale.
•	 Design for different abilities.
•	 Integrate horticulture therapy opportunities.
•	 Incorporate water features.
•	 Inviting entry threshold.
•	 Engage visitors in hands-on garden activities.
•	 Variety of materials, textures, sensory stimulation.
•	 Ample natural, native vegetation.
•	 Accommodate for wildlife. 
•	 Program for multiple uses (i.e. hosting events that 

engage patients).
•	 Design space to be maintainable.

“Outstanding new projects 
can result from putting a 
new twist on ideas from 
the past” -- Urban Land 
Institute

designed space feel more inviting and comfortable. This 
underscores the objectives of the project, to incorporate 
biophilic elements into therapeutic design guidelines and 
to integrate regional ecology into the site.
 In addition to the three main themes found 
throughout the case reviews, there are other key points 
that were obtained. Being cautious to design only what 
can be maintained is important for the overall aesthetic 
and quality of the space. If the area can not be kept 
up and begins to look uncared for, that feeling can be 
transferred to the patients and gives them less confidence 
in the hospital and caretakers. 
 Including water features is an important design 
element in health care facilities. The case reviews showed 
that patients benefit from having the sound and sight of 
running water nearby. This is another connection to the 
biophilic objective of the project. If used, care must be 
taken to minimize the spread of legionella, water born 
bacteria that thrives in warm water. 
 In moving forward with the site analysis and 
design application of this project, these themes and 
elements will be important to keep in mind. Referring to 
the literature review and the case reviews will ensure the 
final design is appropriate for the users and the site. 

CASE REVIEW CONCLUSIONS

  Providing stimulus variation can be accomplished 
in many different ways. The material used for the 
ground plane, benches, walls and other elements can all 
incorporate different colors and textures for visual and 
tactile variation. Using vegetation or artwork that moves 
in the wind can be passive means for stimulating auditory 
stimulation. Birds and other wildlife that are attracted to 
the space through habitat creation can be another form 
of visual and auditory stimuli. The goal of this theme is to 
have high richness within the area to provide the users 
with options for finding the stimulus that best fits their 
need or desire.
 Designing at the appropriate scale is important 
in any design project. When designing for children, it 
can mean the difference between a child user feeling 
comfortable and understanding that a space has been 
created specifically for them, or giving that user a 
sense of unease and not knowing if they belong there. 
Incorporating smaller elements, using animal motifs and 
fostering curiosity are often appropriate for child scale 
design. 
 The importance of the entry into a space being 
inviting to a child in a health care facility must be 
understood. If the child recognizes it as a portal into an 
area designed for them, they will be much more likely to 
want to engage with the space and therefore gain the 
benefit from being in that space. 
 The theme of incorporating ample vegetation 
into the design is a strong one. Having a higher ratio 
of vegetation to hardscape has been shown to make a 

Site Design

 The design implications gathered from the case 
reviews are numerous for future children’s health care 
facility garden design. The major themes among them are 
the importance of engaging the users through stimulus 
variation, designing at the child scale and the prevalence 
of natural vegetation.
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SITE ANALYSIS
 The following analyses will discuss the regional context of the site as well 
as more site-specific details for the areas of design application. A site inventory is 
determined to inform the opportunities and constraints of the location. One of the 
stated objectives of the project is to incorporate regional ecology into the design so 
attention to the geographic location and adjacent biotic communities will play an 
important role. Together, this information will be the basis for the design. 
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Tucson metropolitan area 
population: 1,000,000,000

Elevation: 2,643 feet

Sonoran Desert is home to 
(species):

 ~ 60 mammal
 ~ 350 bird
 ~ 20 amphibian
 ~ Over 100 reptile 
 ~ 30 native fish
 ~ Over 1000 native bee 
 ~ Over 2000 native plant

GEOGRAPHIC REGION
 The location for the design application of this 
project is at the Tucson Medical Center for Children (TMC) 
in Tucson, Arizona. Tucson is located in southern Arizona 
on the eastern edge of the Sonoran Desert. The Sonoran 
Desert is one of the largest and hottest deserts in North 
America. It is home to 60 mammal species, 350 bird 
species, 20 amphibian species, over 100 reptile species, 
30 native fish species, over 1000 native bee species, and 
more than 2000 native plant species.  There are several 
endemic species in the Sonoran Desert such as the 
Saguaro and the Organpipe cacti (Wikipedia, 2012). There 
is a great deal of urban wildlife in Tucson, due to the dry 
washes that traverse the city and act as wildlife corridors. 
 Tucson is the second largest city in Arizona. The 
entire metropolitan area has  a population of close to 
1,000,000,000 (Wikipedia, 2012). The city is situated at 
an elevation of 2,643 feet above sea level on an alluvial 
plain surrounded by several mountain ranges. The 
Santa Catalina Mountains and Tortolita Mountains to 
the north, the Rincon Mountains to the east, the Santa 
Rita Mountains to the south and the Tucson Mountains 
to the west.  These mountain ranges are known as sky 

islands, or mountains that are isolated by surrounding 
lowlands with dramatically different environments. This 
is a unique biogeographic phenomenon that is only found 
in a few regions of the world. It results in very diverse 
plant and animal species in a relatively small area. With 
the rich diversity in flora and fauna along with interesting 
landforms, Tucson is an ideal place for residents and 
visitors to connect with the natural world.

 Tucson Medical Center was built in 1927 on 300 
acres northeast of Tucson. It was originally opened during 
WWII as a first-class tuberculosis facility and was known 
as the Desert Sanatorium. At the time, the prescription 
for tuberculosis patients was dry desert climates and 
sunshine, to counter consumption. The sanatorium was 
the first in the country to attempt to cure tuberculosis 
through the use of the sun’s radiation. To this end, the 
first buildings on the campus were low-slung, undulating, 
Hopi-inspired architecture with gardens and fountains 
designed to foster well-being and tranquility. The design 
intention of the Desert Sanatorium was to feel like a place 

SITE LOCATION
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TEMPERATURE & PRECIPITATION
  Two of the most influential factors for this project 
site are temperature and precipitation. In Tucson, the 
warmest average summer temperature occurs in June and 
July at 99°F  and the coolest average temperature occurs 
in December at 41°F. The hottest day on record was in the 
month of June at 117°F and the coldest day on record was 
in January at 6°F (The Weather Channel, 2013). 

of healing, not a place of disease or fear (Tucson Medical 
Center, 2012). To accommodate patients getting outside 
for their prescribed sun exposure, several courtyards and 
sunning decks were included in the original design. 
 Today, located on the same site, TMC is an 
acute care facility that is centrally located within the city 
limits. The community, not-for-profit hospital serves a 
diverse population of Tucson residents. It is licensed for 
643 adult, pediatric, and behavioral health beds. The 
hospital serves more than 30,000 inpatients and 122,000 
outpatients every year. The pediatrics unit has 44 general 
care beds and 12 ICU beds. TMC created the region’s first 
emergency department dedicated specifically for children 
(Tucson Medical Center, 2012).

Tucson average temperatures

Tucson average precipitation

 Tucson has a bimodal annual precipitation 
pattern with one peak in the summer during the monsoon 
season and the other during the winter months. The 
average total precipitation is 12-inches per year. 
 As the graph shows, summer temperatures can 
be quite high, beyond typical thermal comfort level for 
most people. This provides the opportunity for design 
strategies to mitigate the high summer temperatures 
through shade structures and other means of blocking 
solar radiation. 

Temperature:
 ~ Average summer high:  

99°F
 ~ Average winter high:  

41°F
 ~ Record summer high: 

117°F 
 ~ Record winter high:  6°F
 ~ Total annual 

precipiation:  12”

Tucson Medical Center:
 ~ 30,000 inpatients 

annually
 ~ 122,000 outpatients 

annually
 ~ 643 total beds
 ~ 56 pediatric beds
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COURTYARD MICROCLIMATE

WIND
 The dominant wind directions during the summer 
and winter months is from the SE and W, and during 
the spring and fall months is from the SE with an annual 
average speed of 8 mph (USDA Natural Resources 
Conservation Service, 2012).

May

January

> 25
19 - 25
12 - 19
8 - 12
4 - 8
1 - 4

Wind Speed (mph)

 Over the years the hospital has grown and 
expanded. The single-story architecture and use of 
courtyards has remained the design standard. Each 
patient room has a view to an outdoor area. Many of 
the courtyards in the older sections of the hospital have 
mature, largely native, landscaping. The pediatrics unit 
has six courtyards adjacent to patient rooms. Because this 
is a newer section of the hospital, the landscaping does 
not have the same amount of mature vegetation as other 
areas. 
 The previously mentioned climate conditions 
are important to take into consideration for the site 
design. For this specific site, it is also important to 
note that as a rule, courtyards vary from the regional 
climatic conditions. Courtyard design has specific design 
opportunity and challenges because of the microclimates 
that are created by enclosing a space within four walls. 
Microclimates are not static elements, but rather are 
dynamic, and change with the seasons and the uses. 
Through thoughtful design, courtyard microclimates 
can be influenced to maximize the amount of time users 
spend in the space seasonally and year-round.  
 Along with unique mircoclimates, courtyard 
design must also be sensitive to maintenance issues. Like 
many courtyards, those at TMC are only accessible from 
the inside. Maintenance must be done mostly by hand 
and all tools and waste must be carried in and out through 
the hospital corridors. 
 A sun and shade analysis will be important for the 
addressing the climate condition within the courtyards. 
This will help determine the specific plant palette and 
where to concentrate areas of use for different users and 
different times of the year.  



50

Spring Equinox 2pm

Winter Sun Angle Summer Sun Angle

Summer Solstice 2pm Fall Equinox 2pm Winter Solstice 2pm

SUN & SHADE ANALYSIS

 When designing outdoor spaces in the arid southwest, it is particularly important to consider sun orientation. 
Knowing where the path of the sun is during different seasons and times of day will inform where certain elements are 
placed within a design. Providing shade in areas where the sun may be most intense or allowing sun to filter into an area 
will help with the users comfort depending on the season.
 As the following diagrams show, mid-day during the summer months there is very little shade in the courtyards at 
TMC. Conversely, mid-day during the winter months, the courtyards are almost in full shade. This  is an important design 
consideration when choosing where elements such as seating, water features  and shade structures will go. It is also 
important in determining appropriate plant species to be used.
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sensitivity. The paved paths are not complete making 
it difficult for someone using medical equipment to 
navigate through the space. The only views out of the 
space are up, but in some areas even that is obstructed by 
building equipment such as HVAC units. 

roof drainageviews in

screeningdrainage

entrances

SITE

SITE ASSESSMENT

 The main areas of focus for this project are three 
courtyards adjacent to the pediatrics unit. They are in the 
southwest corner of the main hospital. Courtyard #1 is 
3,500 ft.2, courtyard #2 is 2,520 ft.2, and courtyard #3 is 
1,280 ft.2 They all have access from the inside through a 
single set of double-doors and are all in view of patient 
rooms. 

 Because the courtyards are exterior spaces, 
surrounded by building, drainage is an issue. Each of 
them has a large drain located in the center of the space 
for stormwater. There is a general lack of vegetation 
overall. There are a few large trees, but generally very 
little in terms of quality shade.  While courtyards #1 and 
#2 are designed for use, they have very little that would 
be appealing to children. There are benches for seating 
and circular pathways, but no space for play. In regards 
to therapeutic design, there is a lack of therapeutic 

1 2

3

70 ft. x 50 ft. = 3,500 ft.2

45 ft. x 56 ft. = 2,520 ft.2

80 ft. x 16 ft. = 1,280 ft.2

1

2

3
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SITE IMAGES
The images to the right 
highlight areas of drainage, 
lack of vegetation, lack of 
therapeutic sensitivity and 
lack of child spaces. These 
courtyards will be redesigned 
to more appropriately meet 
the needs of the patients, 
family and staff.

Currently this long, narrow space is 
under-utilized. 

This image shows the large 
drainage effort in place.

Pathways do not adhere to 
therapeutic guidelines.

Utilities and other intrusions are 
not screened. 

Vegetation is sparse.  Benches provide needed seating, 
but there is no space for free play.
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 This site image certainly does not reflect all of 
the outdoor spaces at TMC, but it does illustrate that 
there are neglected areas that need some attention. In 
recent years the pediatrics unit has been upgraded and 
remodeled, but the courtyards have not received the 
same treatment. The children of TMC will benefit from 
more appropriately designed spaces that are created to 
foster imagination and provide distraction and freedom 
from the hospital environment they find themselves in.

USERS

 The targeted users of the courtyards at TMC are 
the patients, their family and hospital staff members. The 
main population that the spaces will be designed for are 
children ages 3-10 years, both inpatient and outpatient. 
The pediatrics unit treats children from infancy to 18, but 
the majority of the patients are under 10 years old. The 
patient's stay ranges from 2 days to 180 days depending 
on the treatments needed. 
 The families of patients are another important 
target population. Parents benefit from having a 
space that they may go to get away from the hospital 
environment for stress relief or to grieve. It is also 
important for families to have a space to spend time 
together outside of the patient's room or hospital 
hallways. Young siblings of patients are also of concern. 
Being in the hospital environment is just as foreign to 
them as it is to the patient. Literature suggests that giving 
them an outlet to exert energy and have unstructured 
free time outside helps them process events that may be 
taking place for their family.
 The final target population is the hospital staff. 
Hospitals are high stress environments and providing 
space for employees to get outside during breaks can 
have a positive effect. Literature suggests that the 
positive effects of getting outside for hospital staff 
increases their job satisfaction and is transferred into 
their work. While the main user focus will be on children, 
there will be spaces adequate for adult users as well. 
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 The design application of this project is a synthesis of the knowledge gained 
through the literature review, the case reviews and the site analysis. Lessons learned 
throughout the process are applied in the design to accomplish the ultimate goal of 
creating an immersive naturalistic space within a children's health care facility. 
 Three courtyards were designed to illustrate the principles and elements 
of therapeutic and biophilic design. In an effort to demonstrate different types of 
application, the courtyards were designed to have different uses and qualities, but all 
encompass a combination of the two design approaches researched for the project. 
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Objectives:
•	 Incorporate elements of biophilic design as related to 

landscape architecture.
•	 Incorporate elements of therapeutic landscape design 

appropriate for children.
•	 Create a plant palette that is regionally appropriate 

and sensitive to the medical context of the site.

Project Goal
 To integrate elements and principles of biophilic 
design and therapeutic landscape design to create a 
framework for incorporating naturalistic spaces into 
children’s acute health care facilities while bringing 
regional ecology into the urban context of arid regions.

 To attain the goal of this project, therapeutic 
design guidelines and biophilic design principles found 
in the literature review were synthesized and applied to 
the project site. Looking at areas where the two different 
design approaches overlap and compliment each other 

creates a new set of possible design guidelines that can 
be applied to any design, not just therapeutic landscapes. 
Incorporating the site context and analysis to the design 
guidelines makes the design site specific and meets the 
three objectives of the project. 

DESIGN APPLICATION
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DESIGN PROGRAM

Element	   Function	   Feature	   Qualitative	   Therapeutic	   Biophilic	  
Wildlife	  Habitat	   Provide	  habitat	  for	  native	  

fauna	  in	  the	  urban	  
context,	  visual	  interest	  

Bee	  boxes,	  birdhouse,	  native	  
vegetation,	  water	  features	  

Native	  plant	  palette	  
and	  handcrafted	  
elements	  

X	   X	  

Sensory	  
Stimulus	  

Provide	  positive	  
distraction	  

Sensory	  tables,	  shade	  wall,	  
animal	  tracks,	  water	  
features,	  vegetation	  

Diversity	  of	  elements	   X	   X	  

Intimate	  
seating	  

Provide	  quiet	  space	  for	  
visitors	  

Shaded	  pergola,	  seat	  walls,	  
citrus	  tree	  circle	  

Small	  secluded	  areas	   X	   	  

Group	  seating	   Provide	  space	  for	  large	  
gathering,	  encourage	  
social	  interaction	  

Seat	  walls,	  rock	  spiral	   Large	  open	  areas	  
with	  ample	  seating	  
and	  shade	  

X	   	  

Shade	   Address	  human	  comfort	  
needs	  

Large	  trees,	  pergola,	  
entrance	  shade	  structure,	  
lean-‐to,	  cave	  

Increase	  biodiversity	  
and	  canopy	  cover	  

X	   	  

Topography	  
change	  

Encourage	  exercise	   Rock	  spiral,	  tunnels,	  bird’s	  
nest	  canopy	  walk,	  climbing	  
wall,	  cave	  

A	  variety	  of	  spaces	  to	  
explore	  and	  discover	  

X	   X	  

Water	  features	   Provide	  wildlife	  habitat,	  
positive	  distraction	  for	  
users	  

Water	  wall,	  fountain,	  seep	  	   Tranquil	  spaces	  for	  
relaxation	  and	  active	  
space	  for	  water	  play	  

X	   X	  

Play	  structures	   Encourage	  exercise,	  
encourage	  mobility,	  
encourage	  social	  
interaction	  

Climbing	  wall,	  tunnels,	  cave,	  
lean-‐to,	  rock	  spiral,	  turtle	  
seat-‐structures,	  maze,	  wash	  
station,	  citrus	  tree	  circle,	  
bird’s	  nest	  canopy	  walk	  

Variety	  of	  elements	  
for	  active	  
participation	  in	  
groups	  or	  individually	  

X	   	  

Storage	   Provide	  central	  place	  for	  
maintenance	  equipment	  

Tool	  shed/farm	  stand	   	   X	   	  

Entrance/exit	   Invite	  people	  into	  the	  site	  
and	  allow	  for	  
maintenance	  	  

Entrance	  archway,	  animal	  
tracks	  door	  dressing	  

Inviting	  threshold	  
that	  welcomes	  users	  
into	  the	  space	  	  

X	   X	  

ADA	  accessible	  
circulation	  

Allow	  all	  users	  access	  to	  
the	  site	  

Paved	  pathways	   Concrete	  pathways	  
through	  site	  that	  
allow	  for	  wheelchair,	  
IV	  pole,	  gurney	  and	  
other	  medical	  
devices	  

X	   	  

Wash	  station	   Provide	  place	  for	  users	  to	  
clean	  up	  after	  playing	  	  

Rain	  collection	  cistern	  with	  
splash	  pad	  

Active	  area	  for	  clean	  
up	  and	  play	  

X	   	  

Interior/exterior	  
relationship	  

Create	  a	  connection	  
between	  the	  inside	  and	  
outside	  spaces	  

Animal	  tracks,	  door	  and	  
window	  dressing,	  seating	  

Blur	  the	  line	  between	  
inside	  and	  outside	  
spaces	  

X	   X	  

Vegetation	   Create	  a	  lush	  
environment	  

Native	  vegetation	   Vertical	  structure	  
with	  vegetation	  to	  
provide	  different	  
areas	  of	  interest	  and	  
distraction	  

X	   X	  
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area. For this design, the animal tracks that are found on 
the ground plane outside, begin inside, leading children 
to the entrance of their courtyard. Natural elements such 
as rocks are placed inside for seating to view the garden 
through the window if the visitor or patient is unable to 
venture outside.   
 Literature also suggests that including biophilic 
elements on door treatments and walls will help to direct 
people's attention to the outside space and make them 
feel more comfortable using it. Care must be taken to 
adhere to the hospital regulations and keep hallway areas 
cleared to a standard width.

 One of the issues that the case reviews 
highlighted for healing gardens was a need for way-
finding. Literature and case reviews explained that 
often people are not aware that the outdoor spaces are 
intended for their use and they feel timid about entering 
the space. 
 There are simple things that can be done on the 
inside of the building to direct people outside. Bringing 
some of the garden inside to create the transition from 
inside to outside has been found to be effective. The 
images above show just a few elements that can be 
added to the interior of a hospital to highlight the garden 

Hallway before adding a few 
simple elements to transition 
from inside to outside.

FIBONACCI'S COURTYARD
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 The inspiration for this design comes from 
the Fibonacci spiral; a universal shape that is found 
throughout art, architecture and the natural world. Using 
the spiral, design elements and the ground plane create 
an organic, curvilinear layout to contrast the rectilinear 
nature of the hospital's interior. This contrast provides 
positive distraction for the users, which is one of the 
therapeutic design guidelines found in the literature 
review. 

  The design allows for people inside to have an 
enjoyable view outside while at the same time, focus 
for people within the courtyard is kept away from the 
windows to maximize privacy for those patients inside. 
Several patient rooms look out into the courtyard, 
therefore care was taken with the placement of certain 
design features.
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1 bee boxes

rock spiral

rabbit den
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shadow wall

sensory tables

ramada

spiral fountain

pergola
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water wall

turtle seats/sculptures

bird's nest canopy walk

bird houses

shaded seating
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therapeutic element

biophilic and 
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 This courtyard is designed using stimulus 
variation based on nature to provide positive distraction 
for those who use the space. Literature as well as case 
reviews indicate that allowing hospital patients to have 
the opportunity to physically remove themselves from 
the unfamiliar, sterile hospital environment and engage 
with the outside world has many positive benefits. This 
space allows for just that.   
 Being the largest of the three courtyards 

designed, there are various opportunities to engage with 
the natural world. There are spaces for solitude and quiet, 
as well as more active group gathering spaces. There are 
areas for resting under shade trees, and areas for energy 
exertion. 
 The courtyard is divided into three main areas, 
each of which have different options for the user. At the 
main entrance, children may notice bird and bunny tracks 
that lead into the courtyard. This ground plane detail will 

Biophilic Elements
 ~ native vegetation 

providing habitat
 ~ animal tracks
 ~ bird's nest canopy walk
 ~ log tunnels
 ~ rock spiral
 ~ wall tiles

Therapeutic Elements
 ~ bird's nest canopy walk
 ~ log tunnwels
 ~ rock spiral
 ~ water features
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 There are sensory tables designed for all abilities 
to explore natural found objects. As people make their 
way through the spaces, motion detectors trigger a sound 
library of different animal sounds that provide auditory 
stimulation. The native vegetation provides habitat for 
butterfly and bird species which add to the liveliness of 
the space. While the space is designed with children in 
mind, it is not limited to their use and adults will also find 
it to be an enjoyable area. 

help draw curious children into the space to see where 
they lead. The bird tracks  guide the visitor to a ramped 
bird's nest canopy walk that encircles one of the large 
shade trees. This design feature allows the visitor to 
gain elevation for a different vantage point. The rabbit 
tracks lead to the back of the courtyard to the rabbit 
den, a series of log tunnels. These, along with the rock 
spiral provide opportunities for combined biophilic and 
therapeutic principles. Exercise and exploration are both 
important therapy for different types of patients, and 
being done using natural elements provides the biophilic 
aspect that literature indicates patients will benefit from.

As an active part of the 
Tucson community, TMC can 
use the courtyards to engage 
garden volunteers from the 
local botanic gardens to come 
to the hospital to provide 
maintenance support.
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water feature

wash station/seat wall

ADA table for activities

native vegetation

raised planters

tool shed/farm stand

citrus tree circle

water feature

shaded seating

pergola entrance/exit

biophilic element

therapeutic element

biophilic and 
therapeutic element

 This smaller 
courtyard is focused more on 
programmed activity with 
horticulture therapists than the 
other courtyards.
  The raised planters in 
the center of the space provide 
the opportunity for patients to 
dig in the dirt and engage in the 
hands-on activity of cultivating 
plants. There is a tool shed 
that provides storage, but can 
also serve as a play farm stand 
and allow for creativity and 
free play. The  wash station is 
a large rain harvesting cistern 
that allows children to clean 
up if they get dirty, but is also 
a space suitable for playing 
and experimenting with water. 
The seat wall around it allows 
adults to sit comfortably while 
supervising.
 The maze provides 
a place for exploration and 
exercise. Roughly half of the 
ground plane within the maze 
is ADA accessible so that no 
child is excluded from its use. 
There is a shade tree planted 
in the middle to provide cover 
during the summer months and 
also adds the biophilic element 
of prospect and refuge. Across 
the courtyard from the maze 
is the citrus tree circle. This is 
a tightly planted ring of trees 

THERAPY COURTYARD
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design. The distraction theory holds that pain absorbs 
attention. When patients are distracted by pleasant, 
positive things, more attention is allocated away from 
the pain, and the intensity lessens. The wildlife also 
falls under the biophilic design principles and allows 
opportunities for children to engage with other animal 
species. Interpretation on different species that might be 
found within the courtyards engages the young patients 
and their families and provides educational opportunities 
in a fun, hands-on manner.  
 The following page lists just some of the potential 
plants to be used along with wildlife that may be 
attracted to the space. 
 

that creates a great child space under the canopy. There 
are rocks and stumps for seating and it is a cool place to 
hide from the summer sun. 
 The two water features on the north and south 
ends of the courtyard provide a sense of tranquility and 
calm to the space. Both are located near seating areas.
 The native vegetation in all of the courtyards 
provide habitat for wildlife. Intentionally attracting 
pollinator species such as hummingbirds, butterflies, 
moths and bees brings a dynamism to the space that 
adds liveliness and energy.  
 Wildlife, particularly butterflies, is a great 
element of positive distraction for children. Based on the 
literature, this is an important element in therapeutic 

This courtyard provides an 
excellent opportunity for TMC 
to partner with the American 
Horticultural Therapy 
Association  to provide 
hands-on therapy for their 
patients. 
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tropical sage

Mexican 
honeysuckle

butterfly guara

chocolate daisy

pipevine 
swallowtail

queen

verdin

chuparosa

black dalea

black chinned 
hummingbird

blackfoot daisy

Mexican 
feather grass

marine blue

mockingbird

desert marigold

palo verde

grey hairstreak

cardinal

penstemon

ironwood

giant swallowtail

Anna's 
hummingbird

black chinned 
hummingbird

PLANT PALETTE

BIRDS

BUTTERFLIES & MOTHS
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THE CANYON
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The long, narrow nature of this outdoor space lent itself 
perfectly to creating a desert canyon environment. 
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cave

seating

water feature

petroglyph wall

sensory table

climbing wall

entry archway

water feature

interpretation

entrance/exit

biophilic element

therapeutic element

biophilic and 
therapeutic element

13

12

11

10

9

8
7

6

14

0' 10'



66

 This section shows the length of the canyon courtyard and the various spaces that have been created.  At the 
entrance a visitor will find a pleasant place to sit next to a gentle waterfall. The entry archway is a threshold into the 
canyon space. As the user moves through they will discover twists and turns and secret rooms created by the rock 
formation. A sensory table and petroglyphs provide the user with educational opportunities. The climbing wall and cave 
encourage exercise and exploration. The path is ADA accessible and there are areas for sitting as well as activity. 

A
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A1A

A1
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 These two sections of the canyon are taken facing 
the same direction, but from varying distances through 
the canyon. The bottom image is further back than the 
top image, showing the depth and varying widths of the 
pathway through the space. 
 Using the full length of the narrow courtyard, the 
canyon is designed in way to provoke curiosity and urge 
the user to continue down the path to see what is behind 
the next turn. 

A1

A1 B1

B1

A

A B

B
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patients could come from TMC partnering with the 
Arizona-Sonoran Desert Museum. Scientists could have 
community days in which they bring animal specimens 
to the hospital on a monthly basis to help engage the 
patients, family and staff with native species that might 
be found in a desert canyon environment. 

 Along the length of the canyon courtyard, visitors 
will find various elements and activities. Sculptures of 
wildlife that might be found in a desert canyon appear 
around corners and rock walls. There are places for 
children to climb and engage with the space actively as 
well as spaces for quiet contemplation. The first of the 
two petroglyph walls can be seen in this rendering. There 
is interpretation for the site which enhances the users 
experience and provides an educational opportunity. 
 Another excellent educational opportunity for 
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surroundings. It is a cool spot in the heat of the summer. 
The cave and ledge are high enough to give the child a 
sense of adventure, but is still easily accessible to parents 
for supervision.  

 At the end of the canyon, the visitor arrives at a 
lean-to, similar to one that may have been used by the 
Tohono O'odham. Loose, found objects under the lean-
to allow children to play and imagine what it might have 
been like to live with a lean-to as shelter. It also serves 
to provide shade during the hot summer months. There 
is seating along the wall that can be used by children or  
adults for supervision. 
 The cave feature provides an area of refuge 
for small visitors to climb up and peer down onto their 
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BROCHURE

	  

	  

Combining	  th
erapy	  

with	  natur
e	  and	  fun

	  

Horticult
ure	  thera

py	  is	  the
	  practice

	  of	  

engaging
	  people	  i

n	  plant	  o
r	  garden

	  

related	  a
ctivities,

	  facilitate
d	  by	  a	  

trained	  t
herapist

	  to	  achie
ve	  specif

ic	  

therapeu
tic	  goals

.	  The	  foc
us	  of	  

therapy	  
is	  to	  max

imize	  soc
ial,	  

cognitive
,	  physica

l	  and	  psy
chologic

al	  

function
ing,	  as	  w

ell	  as	  to	  e
nhance	  

general	  h
ealth	  and

	  well-‐bei
ng.	  	  

This	  cou
rtyard	  is	  

the	  ideal
	  place	  	  fo

r	  

young	  pa
tients	  to

	  get	  outs
ide	  and	  

engage	  i
n	  	  hands

-‐on	  activ
ities	  with

	  

trained	  h
orticultu

re	  therap
ists.	  

Children
	  have	  un

ique	  hea
lth	  care	  n

eeds,	  

which	  re
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que	  desi
gn	  soluti

ons.	  

The	  desi
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es	  a	  diffe
rent	  leve

l	  of	  

apprecia
tion	  and

	  recognit
ion	  of	  

developm
ental	  sta

ges	  of	  th
e	  child	  an

d	  

how	  they
	  relate	  to

	  the	  worl
d.	  Kids	  a

re	  
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g	  discove
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t	  

their	  env
ironmen

t	  through
	  their	  sen

ses	  

like	  hard
	  and	  soft

,	  low	  and
	  high,	  da

rk	  

and	  light
,	  near	  an

d	  far.	  Pro
viding	  sp

aces	  

for	  patie
nts	  at	  Tu

cson	  Me
dical	  Cen

ter	  

for	  Child
ren	  to	  ge

t	  outside
	  away	  fro

m	  

the	  unfa
miliar	  so

unds	  and
	  smells	  o

f	  the	  

hospital	  
will	  help

	  them	  co
pe	  with	  t

he	  

situation
	  that	  has

	  brought
	  them	  th

ere.	  

Engagin
g	  with	  th

e	  natura
l	  world	  is
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ally	  prov

en	  to	  spe
ed	  recov

ery	  

times	  an
d	  ease	  te

nsion	  an
d	  stress	  f

or	  

patients
,	  family	  a

nd	  staff.
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Connect
	  with	  
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well…	  

The	  Gard
ens	  

at	  TMC	  	  

	  A	  gathe
ring	  plac

e	  for	  em
otional	  

and	  phys
ical	  resto

ration	  

Horticult
ure	   	  

	  

	  

1

This	  courtyard	  space	  is	  long	  and	  narrow	  allowing	  

for	  the	  creation	  of	  a	  desert	  canyon	  in	  the	  middle	  of	  

the	  Tucson	  Medical	  Center	  complex.	  The	  

pathways	  widen	  and	  narrow	  creating	  nooks	  and	  

secret	  rooms	  for	  the	  visitors	  to	  explore	  and	  

discover.	  Visitors	  can	  explore	  the	  seeps	  and	  water	  

falls	  or	  climb	  up	  to	  the	  cave.	  There	  are	  petroglyphs	  

to	  be	  discovered	  as	  well	  as	  a	  lean-‐to	  with	  free	  play	  

activities	  for	  the	  imagination	  to	  go	  wild!	  

	  

Gardens	  and	  Health	  
A	  growing	  body	  of	  literature	  shows	  that	  biophilic	  

design	  can	  have	  positive	  impacts	  on	  patients	  in	  

health	  care	  facilities	  by	  reducing	  stress,	  improving	  

emotional	  well-‐being,	  alleviating	  pain	  and	  

fostering	  improvements	  in	  other	  areas.	  Studies	  by	  

Roger	  Ulrich,	  Terry	  Hartig,	  Stephen	  and	  Rachel	  

Kaplan	  and	  others	  have	  begun	  to	  convince	  the	  

medical	  world	  that	  designed	  natural	  areas	  in	  

health	  care	  facilities	  are	  not	  just	  cosmetic,	  but	  

facilitate	  the	  healing	  of	  patients	  and	  restoration	  of	  

family	  and	  staff.	  The	  gardens	  as	  TMC	  provide	  a	  

space	  for	  just	  that.	  They	  are	  a	  place	  to	  get	  away	  

2

from	  the	  hospital	  experience	  and	  feel	  the	  power	  of	  

the	  natural	  world.	  Take	  a	  moment	  to	  discover	  the	  

gardens	  created	  especially	  for	  you	  and	  your	  family!	  

The	  Canyon	  

Come	  explore	  a	  canyon	  adventure	  in	  the	  heart	  of	  TMC!!	  

Fibonacci’s	  Courtyard	  

The	  layout	  of	  this	  courtyard	  comes	  

from	  Fibonacci’s	  spiral.	  Based	  off	  a	  

universal	  mathematical	  sequence	  

that	  can	  be	  found	  throughout	  art,	  

architecture	  and	  nature,	  the	  form	  

lends	  itself	  to	  creating	  organic,	  

flowing	  spaces.	  Children	  will	  find	  a	  vast	  array	  of	  

nature-‐based	  activities	  in	  this	  garden	  

suitable	  for	  many	  different	  ages	  and	  

abilities.	  	  

Plants	  and	  Wildlife	  in	  the	  TMC	  

Gardens	  

This brochure can serve as an 
educational tool for families at 
TMC, and as marketing material 
for the hospital. (See Appendix 
B for printable version of the 
brochure). Informing families of 
the possible increased recovery 
rates and stress reduction 
from time spent outside may 
encourage them to use the 
spaces. Several of the case 
reviews mentioned that often  
visitors and patients are unaware 
that their hospital had a garden.
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CONCLUSIONS
 Therapeutic landscape design is a complex, but rewarding area of landscape 
architecture. To be able to provide comfort and healing to people through the design 
of the outside world is a unique opportunity. Over the course of this project, the notion 
that nature's healing and restorative properties are profound was reaffirmed again and 
again. Recognizing that we are a part of the natural world and exploring the biophilia 
hypothesis has the potential to provide humans with an invaluable resource. Instead 
of shutting nature out, this project has shown that we can benefit by inviting nature 
in. Getting out into our natural areas and bringing naturalistic spaces into the urban 
fabric has been shown to have beneficial impacts on humans. Providing those spaces 
and experiences to people who are unable to venture outside to the nearest city or 
state park, allows them the opportunity to harness the healing properties of nature and 
surrounds them with one of our most basic human needs, connection to life. 



73

C
O

N
C

LU
SI

O
N

S

conducted on the topic, as interest from the general 
public increases. There is still much to be explored in this 
arena and it is the opinion of the author that there is great 
potential within landscape architecture to use biophilia to 
inform our designs. We must not only think of how we are 
impacting the environment, but also how the environments 
that we design impact us as users. As we learn to 
understand those relationships more fully, we will become 
better designers, producing stronger designs for the future 
health of ourselves and the planet.

 This project was based at an actual site in Tucson 
Arizona. However, the designs were created as part of an 
exercise for applying knowledge gained through literature 
review and case reviews to address the research question 
posed.  Had this work been in collaboration with an actual 
client, it would have been useful to the design process to 
have been able to interview patients, their families and 
hospital staff. Gaining insight into what their ideas and 
desires are for the outdoor spaces of the Tucson Medical 
Center would have further informed and strengthened the 
entire process. Though this is a site-specific design, the 
research conducted for this project is relevant for creating 
naturalistic spaces in any therapeutic landscape, regardless 
of location. 

 Post-occupancy evaluations (POE) are useful tools 
to assess the success of any design. They give real-time 
feedback to designers who can glean valuable lessons 
for future designs. The more POE that are conducted on 
existing therapeutic landscapes will be important to add to 
the growing literature and research base to inform future 
designs.
 Biophilic design in landscape architecture is still 
relatively unexplored. It is however, a growing interest 
within the design community. Anecdotally, since the outset 
of this project in mid-2012, biophilia and biophilic design 
seem to have taken center stage on state and national 
landscape architecture websites and printed publications. 
Along with this growing interest, there are more and 
more quantitative studies being conducted on how our 
environments affect us and how we can use that knowledge 
for our benefit. While biophilia was explored in relation to 
therapeutic landscapes for this project, it can potentially be 
applied to any design. 
 It is paramount to keep in mind that the biophilia 
hypothesis is just that, a hypothesis. Maintaining that 
distinction is important for the integrity of the research 

LIMITATIONS OF WORK

FUTURE RESEARCH

"...[Good garden design] employs the mind without 
fatigue, tranquilizes yet enlivens it and thus gives 
the effect of refreshing rest and reinvigoration." 
-- Frederick Law Olmsted
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APPENDIX A: Assessment Matrices

CHILDREN'S HOSPITAL AT LEGACY EMANUEL 
 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   X	   	  
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	   	  
	   Informal,	  Strolling	   	   	  
	   Community	  Based,	  Multi-‐Use	   	   	  
 

 
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   X	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  

relationship	  
	   	  

	   Heraclitean	  motion	   X	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   X	   	  
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	   	  
	   Informal,	  Strolling	   	   	  
	   Community	  Based,	  Multi-‐Use	   	   	  
 

 
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   X	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  

relationship	  
	   	  

	   Heraclitean	  motion	   X	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   X	   	  
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	   	  
	   Informal,	  Strolling	   	   	  
	   Community	  Based,	  Multi-‐Use	   	   	  
 

 
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   X	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  

relationship	  
	   	  

	   Heraclitean	  motion	   X	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

	  
 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

X	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

	  
 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

X	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

 
Designed	  with	  
Children	  in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   X	   	  
	   Inviting	  entry	   	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  

all	  senses	  
X	   	  

	   Areas	  of	  topography	  change	   X	   	  
	   Loose	  objects	  for	  free	  play	   X	   	  
	   Opportunity	  for	  child/parent	  

interaction	  and	  play	  
X	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   	   	  
	   Orientation	   	   	  
	   View	  from	  patient	  rooms	   	   	  
	   Location	  and	  adjacency	  to	  

other	  children’s	  areas	  
	   	  

	   Visible	  from	  public	  use	  areas	   	   	  
	   Security	   	   	  
	   Microclimates	   X	   	  
	   Accessibility/Usability	   X	   	  
	   Different	  user	  groups	   X	   	  
	   Variety	  of	  spaces	   X	   	  
	   Supervision/trained	  play	  

leadership	  
X	   Strong	  hort	  therapy	  

program	  
	   Range	  of	  high-‐quality	  social	  

settings	  
X	   	  

	   Accommodate	  challenge	  and	  
rest	  

X	   	  

	   Water	   X	   	  
	   Child-‐nature	  interaction	   X	   	  
	   Diversity	  of	  natural	  settings	   X	   	  
	   Hands-‐on	  activities	   X	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
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RUSK CHILDREN'S PLAY GARDEN 
 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	     
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	    
	   Informal,	  Strolling	     
	   Community	  Based,	  Multi-‐Use	     
 

 

	  
	  
	  
	  
	  

Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

X	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   Added	  elements	  of	  

discovery	  is	  fun	  and	  
stimulating	  for	  kids	  

	   Multi-‐sensory	   X	   	  
	   Transformability	   X	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	     
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	    
	   Informal,	  Strolling	     
	   Community	  Based,	  Multi-‐Use	     
 

 

	  
	  
	  
	  
	  

Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

X	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   Added	  elements	  of	  

discovery	  is	  fun	  and	  
stimulating	  for	  kids	  

	   Multi-‐sensory	   X	   	  
	   Transformability	   X	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	     
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   X	    
	   Informal,	  Strolling	     
	   Community	  Based,	  Multi-‐Use	     
 

 

	  
	  
	  
	  
	  

Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

X	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
X	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   	   	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   	   	  
	   Discovered	  complexity	   X	   Added	  elements	  of	  

discovery	  is	  fun	  and	  
stimulating	  for	  kids	  

	   Multi-‐sensory	   X	   	  
	   Transformability	   X	   	  

	  
	  
	  
	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   X	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

	  
	  
	  
	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   X	   	  
	   Encourage	  exercise	   X	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

 
 
Designed	  with	  
Children	  in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   X	   	  
	   Inviting	  entry	   X	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  

all	  senses	  
X	   	  

	   Areas	  of	  topography	  change	   X	   	  
	   Loose	  objects	  for	  free	  play	   X	   	  
	   Variety	  of	  spaces	   X	   	  
	   Opportunity	  for	  child/parent	  

interaction	  and	  play	  
	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   	   	  
	   Orientation	   	   	  
	   View	  from	  patient	  rooms	   	   	  
	   Location	  and	  adjacency	  to	  

other	  children’s	  areas	  
	   	  

	   Visible	  from	  public	  use	  areas	   	   	  
	   Security	   X	   	  
	   Microclimates	   	   	  
	   Accessibility/Usability	   X	   	  
	   Different	  user	  groups	   X	   	  
	   Supervision/trained	  play	  

leadership	  
X	   	  

	   Range	  of	  high-‐quality	  social	  
settings	  

X	   	  

	   Accommodate	  challenge	  and	  
rest	  

X	   	  

	   Water	   X	   	  
	   Child-‐nature	  interaction	   X	   	  
	   Diversity	  of	  natural	  settings	   X	   	  
	   Hands-‐on	  activities	   X	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
	   General	  deign	  comments	   	   	  
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Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   	   	  
	   Natural	  patterns	  and	  processes	   	   	  
	   Light	  and	  space	   X	   shadows	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   Show	  processes	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   	   	  
	   Transformability	   X	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   	   	  
	   Natural	  patterns	  and	  processes	   	   	  
	   Light	  and	  space	   X	   shadows	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   Show	  processes	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   	   	  
	   Transformability	   X	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   	   	  
	   Natural	  shapes	  and	  forms	   	   	  
	   Natural	  patterns	  and	  processes	   	   	  
	   Light	  and	  space	   X	   shadows	  
	   Place-‐based	  connection	   	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   Show	  processes	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   	   	  
	   Transformability	   X	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
X	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   X	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   X	   	  
	   Sunroom	  or	  atrium	  	   	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

X	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
X	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   X	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   X	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Designed	  with	  
Children	  in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   	   	  
	   Inviting	  entry	   	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  

all	  senses	  
	   	  

	   Areas	  of	  topography	  change	   	   	  
	   Loose	  objects	  for	  free	  play	   X	   	  
	   Opportunities	  for	  child/parent	  

play	  and	  interaction	  
X	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   	   	  
	   Orientation	   X	   	  
	   View	  from	  patient	  rooms	   X	   	  
	   Location	  and	  adjacency	  to	  

other	  children’s	  areas	  
X	   	  

	   Visible	  from	  public	  use	  areas	   	   	  
	   Security	   X	   	  
	   Microclimates	   X	   	  
	   Accessibility/Usability	   	   	  
	   Different	  user	  groups	   	   	  
	   Variety	  of	  spaces	   X	   	  
	   Supervision/trained	  play	  

leadership	  
	   	  

	   Range	  of	  high-‐quality	  social	  
settings	  

	   	  

	   Accommodate	  challenge	  and	  
rest	  

	   	  

	   Water	   	   	  
	   Child-‐nature	  interaction	   	   	  
	   Diversity	  of	  natural	  settings	   	   	  
	   Hands-‐on	  activities	   	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
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Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   X	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   X	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   X	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Designed	  with	  
Children	  in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   X	   	  
	   Inviting	  entry	   X	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  

all	  senses	  
	   	  

	   Areas	  of	  topography	  change	   	   	  
	   Loose	  objects	  for	  free	  play	   	   	  
	   Opportunity	  for	  child/parent	  

interaction	  and	  play	  
X	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   	   	  
	   Orientation	   	   	  
	   View	  from	  patient	  rooms	   	   	  
	   Location	  and	  adjacency	  to	  

other	  children’s	  areas	  
	   	  

	   Visible	  from	  public	  use	  areas	   	   	  
	   Security	   X	   	  
	   Microclimates	   	   	  
	   Accessibility/Usability	   	   	  
	   Different	  user	  groups	   	   	  
	   Variety	  of	  spaces	   X	   	  
	   Supervision/trained	  play	  

leadership	  
	   	  

	   Range	  of	  high-‐quality	  social	  
settings	  

	   	  

	   Accommodate	  challenge	  and	  
rest	  

X	   	  

	   Water	   X	   	  
	   Child-‐nature	  interaction	   	   	  
	   Diversity	  of	  natural	  settings	   	   	  
	   Hands-‐on	  activities	   	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
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Type	  of	  Garden	   	   Present	   Design	  Implications	  

	   Formal	  Therapeutic	   	    
	   Non-‐formal	  Play	  and	  Hort	  Therapy	   	    
	   Informal,	  Strolling	   X	    
	   Community	  Based,	  Multi-‐Use	   	    
 

 
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  

Therapeutic	  
Elements	  

	   Present	   Design	  Implications	  

	   Variety	  of	  Spaces	   X	   	  
	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
	   Minimize	  ambiguity	   X	   	  

Biophilic	  
Elements	  

	   Present	   Design	  Implications	  

	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
	   Natural	  patterns	  and	  processes	   X	   	  
	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   X	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
Type	  of	  Garden	   	   Present	   Design	  Implications	  
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	   Prevalence	  of	  Green	  material	   	   	  
	   Encourage	  exercise	   	   	  
	   Provide	  positive	  distraction	   X	   	  
	   Minimize	  intrusion	   X	   	  
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	   Environmental	  features	   X	   	  
	   Natural	  shapes	  and	  forms	   X	   	  
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	   Light	  and	  space	   X	   	  
	   Place-‐based	  connection	   X	   	  
	   Evolved	  human-‐nature	  relationship	   	   	  
	   Heraclitean	  motion	   	   	  
	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  
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	   Place-‐based	  connection	   X	   	  
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	   Change	  and	  resilience	   	   	  
	   Variation	  on	  a	  theme	   X	   	  
	   Discovered	  complexity	   	   	  
	   Multi-‐sensory	   X	   	  
	   Transformability	   	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
multiple	  abilities	  

	   	  

	   Spaces	  allow	  for	  social	  
interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  

	   	  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Interior/Exterior	   	   Present	   Design	  Implications	  
	   Ease	  of	  ability	  to	  observe	  outside	  

from	  inside	  
	   	  

	   Ease	  of	  mobility	  from	  inside	  to	  
outside	  

	   	  

	   Repeating	  textures/materials	   	   	  
	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

 
 
Designed	  for	  
Different	  Abilities	  

	   Present	   Design	  Implications	  

	   Play	  equipment	  usable	  by	  
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interaction	  

X	   	  

	   Variety	  of	  spaces	   X	   	  
	   Free	  from	  social	  and	  physical	  

barriers	  (easy	  to	  navigate)	  
	   	  

	   Play	  structures	  with	  multiple	  
option	  for	  use	  
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	   Inside,	  around	  entry/exit	  point	  

natural	  shapes,	  rhythm,	  patterns	  
	   	  

	   Window	  treatment	   	   	  
	   Views	  in/out	   	   	  
	   Sunroom	  or	  atrium	  	   	   	  

Designed	  with	  
Children	  in	  Mind	  

	   Present	   Design	  Implications	  

	   Built	  at	  child-‐scale	   X	   	  
	   Inviting	  entry	   X	   	  
	   Child	  friendly	  materials	   X	   	  
	   Rich	  for	  exploration	  through	  

all	  senses	  
	   	  

	   Areas	  of	  topography	  change	   	   	  
	   Loose	  objects	  for	  free	  play	   	   	  
	   Opportunity	  for	  child/parent	  

interaction	  and	  play	  
X	   	  

	   Teen	  specific	  area	   	   	  
	   Indoor-‐outdoor	  link	   	   	  
	   Orientation	   	   	  
	   View	  from	  patient	  rooms	   	   	  
	   Location	  and	  adjacency	  to	  

other	  children’s	  areas	  
	   	  

	   Visible	  from	  public	  use	  areas	   	   	  
	   Security	   X	   	  
	   Microclimates	   	   	  
	   Accessibility/Usability	   	   	  
	   Different	  user	  groups	   	   	  
	   Variety	  of	  spaces	   X	   	  
	   Supervision/trained	  play	  

leadership	  
	   	  

	   Range	  of	  high-‐quality	  social	  
settings	  

	   	  

	   Accommodate	  challenge	  and	  
rest	  

X	   	  

	   Water	   X	   	  
	   Child-‐nature	  interaction	   	   	  
	   Diversity	  of	  natural	  settings	   	   	  
	   Hands-‐on	  activities	   	   	  
	   Storage	   	   	  
	   Maintenance	   	   	  
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This	  courtyard	  space	  is	  long	  and	  narrow	  allowing	  
for	  the	  creation	  of	  a	  desert	  canyon	  in	  the	  middle	  of	  
the	  Tucson	  Medical	  Center	  complex.	  The	  
pathways	  widen	  and	  narrow	  creating	  nooks	  and	  
secret	  rooms	  for	  the	  visitors	  to	  explore	  and	  
discover.	  Visitors	  can	  explore	  the	  seeps	  and	  water	  
falls	  or	  climb	  up	  to	  the	  cave.	  There	  are	  petroglyphs	  
to	  be	  discovered	  as	  well	  as	  a	  lean-‐to	  with	  free	  play	  
activities	  for	  the	  imagination	  to	  go	  wild!	  
	  

Gardens	  and	  Health	  
A	  growing	  body	  of	  literature	  shows	  that	  biophilic	  
design	  can	  have	  positive	  impacts	  on	  patients	  in	  
health	  care	  facilities	  by	  reducing	  stress,	  improving	  
emotional	  well-‐being,	  alleviating	  pain	  and	  
fostering	  improvements	  in	  other	  areas.	  Studies	  by	  
Roger	  Ulrich,	  Terry	  Hartig,	  Stephen	  and	  Rachel	  
Kaplan	  and	  others	  have	  begun	  to	  convince	  the	  
medical	  world	  that	  designed	  natural	  areas	  in	  
health	  care	  facilities	  are	  not	  just	  cosmetic,	  but	  
facilitate	  the	  healing	  of	  patients	  and	  restoration	  of	  
family	  and	  staff.	  The	  gardens	  as	  TMC	  provide	  a	  
space	  for	  just	  that.	  They	  are	  a	  place	  to	  get	  away	  

2

from	  the	  hospital	  experience	  and	  feel	  the	  power	  of	  
the	  natural	  world.	  Take	  a	  moment	  to	  discover	  the	  
gardens	  created	  especially	  for	  you	  and	  your	  family!	  

The	  Canyon	  
Come	  explore	  a	  canyon	  adventure	  in	  the	  heart	  of	  TMC!!	  

Fibonacci’s	  
Courtyard	  

The	  layout	  of	  this	  courtyard	  comes	  
from	  Fibonacci’s	  spiral.	  Based	  off	  a	  
universal	  mathematical	  sequence	  
that	  can	  be	  found	  throughout	  art,	  
architecture	  and	  nature,	  the	  form	  
lends	  itself	  to	  creating	  organic,	  
flowing	  spaces.	  

Children	  will	  find	  a	  vast	  array	  of	  
nature-‐based	  activities	  in	  this	  garden	  
suitable	  for	  many	  different	  ages	  and	  
abilities.	  	  

Plants	  and	  Wildlife	  in	  the	  TMC	  
Gardens	  
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Combining	  therapy	  
with	  nature	  and	  fun	  
Horticulture	  therapy	  is	  the	  practice	  of	  
engaging	  people	  in	  plant	  or	  garden	  
related	  activities,	  facilitated	  by	  a	  
trained	  therapist	  to	  achieve	  specific	  
therapeutic	  goals.	  The	  focus	  of	  
therapy	  is	  to	  maximize	  social,	  
cognitive,	  physical	  and	  psychological	  
functioning,	  as	  well	  as	  to	  enhance	  
general	  health	  and	  well-‐being.	  	  

This	  courtyard	  is	  the	  ideal	  place	  	  for	  
young	  patients	  to	  get	  outside	  and	  
engage	  in	  	  hands-‐on	  activities	  with	  
trained	  horticulture	  therapists.	  

Children	  have	  unique	  health	  care	  needs,	  
which	  require	  unique	  design	  solutions.	  
The	  design	  requires	  a	  different	  level	  of	  
appreciation	  and	  recognition	  of	  

developmental	  stages	  of	  the	  child	  and	  
how	  they	  relate	  to	  the	  world.	  Kids	  are	  
constantly	  making	  discoveries	  about	  
their	  environment	  through	  their	  senses	  
like	  hard	  and	  soft,	  low	  and	  high,	  dark	  
and	  light,	  near	  and	  far.	  Providing	  spaces	  
for	  patients	  at	  Tucson	  Medical	  Center	  
for	  Children	  to	  get	  outside	  away	  from	  
the	  unfamiliar	  sounds	  and	  smells	  of	  the	  
hospital	  will	  help	  them	  cope	  with	  the	  
situation	  that	  has	  brought	  them	  there.	  
Engaging	  with	  the	  natural	  world	  is	  

scientifically	  proven	  to	  speed	  recovery	  
times	  and	  ease	  tension	  and	  stress	  for	  

patients,	  family	  and	  staff.	  	  	  

MLA	  2013	  
The	  University	  of	  Arizona	  

Tucson,	  AZ	  

Deryn	  Davidson	  

Connect	  with	  
nature	  and	  be	  
well…	  

The	  Gardens	  
at	  TMC	  	  

	  A	  gathering	  place	  for	  emotional	  
and	  physical	  restoration	  

Horticulture	  
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