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P r e F a C e

I have been the person sitting next to the bed, staring at the roof, watching for a sign of hope, of life, of something other 
than the pain that exists among the hearts and faces of the people that float amongst me ... I watch as the deterioration 
stares back at me in the window as the night falls ... a mirror of what exists upon that bed. How sad that we put the people 
that we love and ourselves in these environments;  in these harsh hopeless situations. This needs to change and it is my 
hope that this practicum will contribute to this change. 

Figure 1: Taken in 2006 from Moose Jaw Union Hospital - Window to which my father and family watched for a week in his passing
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thank you

Mom, there are no words to express my gratitude for your unconditional love. Although this has been a long, hard process 
for both of us, I hope you know that this process has helped shape who I am. The knowledge and care you have instilled 
in me makes me a better person.  I love you more than anything, and I hope this / I make you proud.

Dr. Marcella Eaton. Without your support, patience, guidance and knowledge I would not have the courage to be here today. 
You have pushed me in a way that has often hurt in places deep within me and I will never be able to thank you enough 
or show you how much that has helped me and ultimately means to me; that you care so much to push so hard even with 
resistance. You help me see a light through the clouds when I am blind and lose my way. You are beautiful inside and out 
and that exuberates with everything you do. Your words flow like the warm summer breeze that envelop my mind and 
body and that is true magic. You my Marcy, are magic. 

Dr. Alan Tate, you are amazing. Truly spectacular and so very wonderful and intelligent. Thank you for everything. There 
are no words to describe my love for you and Marcy. I miss you both tremendously. 

Richard Perron, oh my Richard. You saw something in my work when I did not and felt I lost my way. I will always cherish 
that feeling and the laughter you have brought to my life forever. Thank you.

Derek Murray, many thank you’s over and over for everything. For the pep talks and reassurance. For the guidance. For the 
future; my future. Thank you for helping me and pushing me through this. Without you I would not have come this far.

David Lucas, Thank you for everything over the years. You are truly spectacular. (Oranges have never been the same).

Brandy O’Reilly, you are my soulmate. I play our conversations over and over in my mind and miss you each day I am not 
sitting beside you. I hope that one day we will be partners in crime once again.

Danielle, what a hard treacherous journey. Thank you for standing beside me the whole way. Without you, Jimmy and Jase 
where would I be? You have been my strength when I have needed. I love you more than words could explain.

Pam, you will forever be in my mind and heart. I miss you. Ralph, how amazing you are. For everyone else not named that 
has helped me along the way Thank You from the bottom of my heart. 

Brett Garrot Wieterman. You give me strength when I don’t want it… you have made me smile and realize that through 
sickness and sadness there is someone that is meant to be there. Thank you for helping me, thank you for sticking this out, 
thank you for your attention and comments and beautiful images. You are truly an amazing man.

Thank you. I love you all. 
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“There is a turning point in the course of healing when you go from the dark side to the light, when your interest in the 
world revives and when despair gives way to hope” (Sternberg 2010, 1).

I N t r O d u C t I O N  O N e
a personal note



AGB �

Figure 2 - 7: Where there is dark there is light .... where there is death there is life...
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Where does one begin? Where do I begin? There have been pivotal points in my life, that now, as I look back 
have become defining moments; moments that have changed the course of my life, the way I look at things, who 
I am. I have stood in front of the mirror on too many occasions wondering who I was. I was often lost. I tried to 
remember happy memories ... memories from a long time ago ... what made me happy? ... what made me free?... 
and then I remember the farm ... the smell of my grandmother ... the cows and the old barn ... the ever changing 
clouds that I could lay and watch for hours while being stabbed by bails beneath me ... the sound of the tractors 
... the grease and garbage burning in the old stove ... the colors of the trees, grass and all of their smells ... now if 
I could just go back. 

I constantly hold myself, my mind, in the past or the future of who I once was and who I am to become. I often 
miss the present; I am not grounded to the present; I have been prone to living in the past or worrying about the 
future. So, perhaps in a way this process, this document, this masters, was not only about mastering a topic that I 
found significant and felt strongly about, it has become much more. I have started to live differently. With practice, 
I have started to actually see and sense my own life. This practicum has become about applying what I have learnt, 
through the years while studying in my Bachelor of Environmental Design, and Landscape Architecture and my 
life, and applying that knowledge to make myself and, hopefully, those around me more aware, more alive. I often 
feel despair as I learn more, more about politics, more about the world, more about our existence. I lack so much 
intelligence, and have only opened the box of what knowledge there is with regards to our minds, bodies, our 
health, and the services that are, and could be offered within design, and including many other disciplines. 

What is a master really? If we cannot master our own minds and environments, the spaces that we surround 
ourselves with, can we really master anything that exists beyond our bodies, beyond our minds? To think that one 
could, is not only narcissistic, but naïve. The world is constantly changing, our bodies and minds are constantly 
changing. Evolutionary processes are constantly changing. The only thing certain in this world is change itself. 

Where / when this practicum began. I sat near the window, looking out. The roof covered with small grey pea 
gravel. Depressing. Everything around me was depressing. I watched him. He laid there, an arms reach away. His 
chest raising and falling ever so slightly. He did not know me anymore, he did not know me at all. He only knew a 
figment of who I was when I was small … but I was there. For support … for myself … for him. He was not always 
good father, perhaps a good provider, but a good provider does not offer the comfort that the true arms of a father 
does. I resent that still. I hold that in a ball deep within myself. A week passed, a week of that roof, of a tree in the 
distance that I wished with all my being that I could move to just outside his window. I don’t remember if the sun 
shone, or if it rained… all I remember is that I wished I could move some plants, some upright cedars with lights to 
light his window, to light his way out of the sterile room, away from the tubes that draped across him. I remember 
my anger and all I kept thinking was why couldn’t I? At night we would take turns looking at the window reflecting 
his dying body that kept shriveling daily. The paleness of his skin. My dad, he was dying. And if in an attempt to 
open his eyes he would also have seen his paleness … his small body that changed so drastically. Sad is a word that 
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is often understated. There is no word in the English dictionary to describe the feeling and thoughts that envelop 
someone in a time like that. After a week, my dad died. I don’t remember much after that. I remember holding his 
limp body, wishing things had been different. Wishing I had played him a song that reminded me of him. He is 
gone, I see him in people, I see him in some of the things I do. And that window I think of very often.  I hold that 
room with me, in my mind. I hold him in that room. I have thought about that window, that tree, that roof, those 
lights, the reflection of my somber mother trying to hold herself together in the mirror of the window. I will never 
forget the reflections, the reflections of such sadness and despair. 

That experience changed me and, therefore, I changed my option to go into Landscape Architecture rather then 
Interior Design. I had a calling and this is why I am here - physically, mentally, spiritually here. This is why I have 
chosen this topic. That was a defining moment in my life and I decided that I wanted to change what I could in this 
world for the better. It is not ok to design spaces and places for people that make them feel such horrible things. 
We have a choice as designers; and we should educate ourselves and become better, so environments, interior and 
exterior and everything in between are healthy, making us healthy: our minds, our souls, and our bodies. Mental 
and physical health and well-being are similar to the interior, envelop and exterior of our environments; everything 
works together and when something does not do this properly or in harmony something gives, something breaks; 
connections are lost. We may not know everything, but we know enough to do things properly and if that occurs 
and the world becomes harmonious with our bodies and the planet … things will possibly fall into place much 
easier than they are and have been doing. 

Figure 8:  Driving into Winnipeg from the North Perimeter - Senses dulled and yet they awaken by lights within the fog. 
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I N t r O d u C t I O N  t W O
the beginning ... the middle ... the end

Kellert and Heerwagen (2008), note that much of the research conducted thus far with regards to healthcare settings 
has been placed on: “water and energy conservation, avoidance of chemicals, and water reduction” (Cooper Marcus 
and Sachs 2013). They posit that while important and necessary, those strategies are insufficient, “they fail to heal the 
breach between people and natural systems ... The way most sustainable constructions and places might positively 
connect people with nature ... has been neglected” (Kellert and Heerwagen 2008, 88 as cited in Cooper Marcus and 
Sachs 2013, 288). Through design strategies and an increased knowledge of natural systems and how our bodies are 
affected by these systems, designers should be able to bridge this gap - connecting people with nature. The purpose 
of this document will be to contribute to this knowledge, helping to bridge the gap between how students, healthcare 
facilities and practitioners, patients and families think about spaces and places of healing and the complex influence 
that stress has over these spaces, and primarily how these spaces affect the stress within our lives, affecting our health, 
healing and overall well-being. 
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Figure 9:  Connecting, reflecting, fulfilling an innate need for beauty ... the landscape allows us to become apart of it. Taken by Brett Wieterman, 2013.
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I found early on in my education at the University of Manitoba that for many people there was a disconnect between their 
daily lives and the natural world. The magic that exists among and amidst the natural world is either ignored or people are 
no longer able to see, to look at something and truly see its being, its beauty. This magic still exists and while the majority of 
our culture has lost touch with being able to identify it, others, among certain tribes and in the magical forests, are still able 
to live through their experience of the natural world. A simpler life dictated by the “microcosm of the universe” (Rawlings 
1998, 11). 

In the beginning this work was to address the current conditions of the health services environment’s: its architecture, 
its relationship with exterior environments, and how these relate to the mental and physical health of the people 
who are affected by them. Through my research it became very clear that our brain’s functioning is influenced 
greatly by our external world. (“External world” referring to that which immediately surrounds us; the spaces and 
places that we interact with on a daily basis; anything and everything outside our physical bodies.)  Our minds 
and bodies are not separate entities. The connection that exists between our minds and bodies is an integrated, 
complexly intertwined system and it has the capability of influencing how we feel and what we see in certain 
types of spaces due to our historical experiences and how we feel at that moment. The health and functioning of 
our bodies is indicative of how and what we experience in our external environments, influencing how spaces are, 
and should be designed. 

When facing a serious illness or worse, impending death, we seek comfort. When dealing with a terminal disease 
people often recall memories of home places and loved ones. The connection to the landscape and its natural 
evolutionary process is indicative of our life processes, offering physical and mental respite during critical times, 
reconnecting our souls with life, rejuvenating our hope for the future. In hard times many do look to the exterior 
environment for inspiration and consolation. During difficult times, stress is not only placed upon the people who 
are sick, but also on the loved ones, family, and medical staff who experience the everyday changes, ups and downs, 
treatments and procedures. How each individual manages that stress greatly influences their overall health and 
ability to function in a healthy manner. Through Evidence-Based Design, designers can critically examine and use 
best practices, provided by examples and guidelines for what has and has not worked in the past when dealing 
with health-care settings, environments and how these are affected by and affect stress (Campbell and Wiesen 2009; 
Cooper Marcus and Sachs 2013; Sternberg 2010). Each disease and illness, whether mental or physical requires 
significant attention and detail when dealing with treatment. (“Treatment” referring not only to technological and 
science-based procedures within the hospital or care-settings, but also, and especially, referring to biophilic design 
strategies that connect and interconnect people back to the sensorial world, restoring the evolutionary connection 
with nature). Each disease and situation presents new obstacles and guidelines for what is appropriate design. 
Through “evidence-informed [designs, designers will be able to] reduce stress, improve satisfaction and clinical 
outcomes, and enhance sustainability” (Cooper Marcus and Sachs 2013, VII).
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This practicum focuses on developing a deeper knowledge about stress and our external environments. It is 
directed towards the profession of Landscape Architecture, and healthcare facilities including professionals. It 
outlines critical information about stress: how stress affects people’s physical, emotional, mental health and well-
being, and how landscape architects are able to mitigate different types of stress through the design and use of 
our exterior environments, offering respite and healing in times of great need. Stress reveals and manifests itself in 
numerous ways. It has become a major problem within our society, much bigger than people care to acknowledge or 
believe. Landscape Architects have the ability to help people reflect upon the stress that they are under by creating 
spaces that inevitably sooth their ‘selves’. Through the profession and subsequent work of Landscape Architects 
the awareness of stress can be addressed, helping bring respite and relieve tension and stress, whether large or 
small, which is extremely critical in today’s society. Through the use of gardens and exterior spaces designed with 
stress-relief in mind, we will be able to decrease hospital stays, drug use and the overall amount of money used 
by medical institutions and governments, while decreasing the progression and succession of illness and diseases 
related to and accentuated or propagated by, or due to stress. 

Through this document I will discuss ideas and theories that influence and/or are pertinent to Landscape 
Architecture and stress, as well as natural elements that should be taken into consideration when starting to design 
or when planning a design that will be situated within medical institutions and healthcare facilities, but not limited 
to, and including any other exterior environment (such as a backyard). It will also outline design elements which 
emphasize appropriate ways to design these spaces and places responsibly and sensitively. By understanding how 
people respond to stress, Landscape Architects may be able to design appropriate, beautiful spaces. 

Initially this practicum was directed towards designing beautiful, meaningful gardens for the sick and/or dying, 
as well as for the families, visitors, and employees within healthcare settings. It has evolved, to include how our 
brains and bodies are physiologically affected by spaces and places that we encounter, and how these spaces either 
reduce or increase stress responses within us, therefore, increasing or decreasing our ability to heal, be healthy, 
and feel well. Stress is a major condition that is often “down-played”, ignored, or not understood within society. 
It is in fact a very serious condition / illness that has the ability to dictate the outcome of our physical and mental 
performances, and especially our health and well-being. Landscape Architects have the ability and responsibility 
to contribute positively to people’s bodily reactions to spaces: exterior and interior. 
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C H a P t e r  O N e
connecting

“Humans are tuned for relationship. The eyes, the skin, the tongue, ears, and nostrils-all are gates where our body 
receives the nourishment of otherness” (Abram 1997, IX).

In The Global Forest it is argued that the knowledge that exists within the global forest is a complex system interconnecting 
the forests, oceans, atmosphere, wind, sun, and soil of the earth. The coding of the trees through their evolutionary 
survival exemplifies the term “survival of the fittest”, and yet most of the planetary forests have been obliterated through 
deforestation and the overconsumption of humans. There is an unfathomable amount of medicinal properties embedded 
deep within the trees and their planetary knowledge, much of which has only just been discovered, most of which is 
wiped into extinction with the removal of plant and animal species (Beresford-Kroeger, 2010).

Figure 10: Light filters through green canopies creating a magnificent, magical experience. Taken by Allison Birkett, 2008. Prospect Park, New York.
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C H a P t e r  O N e
connecting

From the beginning of time humans have had an innate connection with nature (Abram 1997; Beresford-Kroeger 
2010; Fromm 1964; Kellert 1997; Sternberg 2010). Nature was seen an as intrinsic aspect to health, life, and survival. 
Hunter-gatherers were dependant on their connection to the external world, constantly interpreting weather 
patterns, animal cues, and vegetation. Everything about their surroundings were indicators of what was happening. 
Their lives were deeply intertwined with these rhythms. This subtle dimension that once existed between the 
natural world and the human world is in despair, and has been for a long time. Technological advancements tease 
our minds pulling them into imaginary dimensions where things do not actually exist; relationships with phones, 
computers and game consoles devour hours upon hours of lives. Many no longer have face to face connections 
with people, with their exterior environments, with nature. The sounds of nature are no longer audible. They have 
been taken over by loud engines, constant messaging sounds, loud music, and the humming of machines. How 
many people have had the luxury of standing within a Jack Pine forest listening to the trees creak while waning 
back and forth ever so slightly? We have lost an important relationship, and within the last ten years though many 
(health care facilities and professionals) have started to recognize the importance of integrating nature back into 
design, there still seems to be a disconnect. People of all ages should be educated about this. This education could 
be the basis of every primary and secondary education program. We need to inform children at a young age of the 
health benefits of being in nature: tending to, working with, playing in and just relaxing within. Something that 
history tells us was once held as a high priority, was lost and is now being found again.

Christian Cay Lorenz, at the end of the eighteenth century, recommended that gardens should be connected to 
the hospital. Views from windows should encompass “blooming and happy scenes [which] will invigorate the 
patient” (Cooper Marcus and Sachs 2014, 7). A German horticultural theorist, he was one of the first documented 
to make such recommendations (Cooper Marcus and Sachs 2014).

During the 1800s, Florence Nightingale, became an important person with regards to public health and hygienic 
conditions.  Her past experience as a British nurse and a public health reformer, caring for wounded soldiers during 
the Crimean War (1854-56), gave her insight on how medical centers and institutions should be designed (Cooper 
Marcus and Sachs 2014, 8).  “Second only to fresh air ... I should be inclined to rank light in importance for the sick. 
Direct sunlight, not only daylight, is necessary for speedy recovery, ... being able to see out of the window instead 
of looking at a dead wall; the bright colors of flowers, ... being able to read in bed by the light of the window. ... 
It is generally said the effect is upon the body on that account” (Warner 1995, 24 as cited in Cooper Marcus and 
Sachs 2014, 8). “Her insights marked a significant return to an understanding that mind and body are intertwined 
and must be treated as one” (Cooper Marcus and Sachs 2014, 8). This holistic theory of treating the mind and body 
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together, integrating natural environments and elements into the healing and treatment processes, was “accepted 
[as] professional orthodoxy” by the 1850s (Cooper Marcus and Sachs 2014). 

During the 1890s, “influential physicians began abandoning miasma theory and its preoccupation with general 
environmental conditions in favor of laboratory models of disease causation based on discrete species of bacteria, 
viruses, and parasites” (Campbell and Wiesen 2009, 35). This change in direction also influenced the design 
of hospital spaces. “Land-consuming low-rise pavilion hospitals” that were able to treat and target a plethora 
of problems, mental and physical, were taken over by “highly functional compact “monoblock” and high-rise 
hospitals” (Cooper Marcus and Sachs 2014, 9). The design of these spaces, as well as medical treatments were 
focused on mass vaccination, antibiotics, pain medication, anesthesia, and improved surgical techniques (Campbell 
and Wiesen 2009; Cooper Marcus and Sachs 2014). With this new focus, the “mind and body connection” dissipated 
from most hospital settings, dividing the once collaborative focus combining many disciplines into their individual 
sections:  psychology with emotions, landscape architecture and gardening with nature, anatomy and medicine 
with the body (Cooper Marcus and Sachs 2014).

We have now come full circle, with regards to health care and how health care and it’s settings are viewed as 
a whole. Within the last twenty years there has been a resurgence in people’s values, increasing emphasis on 
improving human health; healthy eating habits and healthy lifestyle habits. This resurgence can also be seen within 
healthcare settings, where the emphasis is now placed back upon the patient, treating the patient as a whole - mind 
and body. It is no longer about singularly addressing the needs of the disease and its treatment, but focusing on 
the well-being of the whole person. This also applies to the built environment. Complementing the mind and body 
approach, hospitals have begun, once again, to focus on the physical environment creating more patient-friendly 
settings “as an important component in a competitive market place” (Cooper Marcus and Sachs 2014, 10). 

Evidence-based design has become an important factor in the creation of healthcare facilities, providing factual 
information from research about design elements, working towards designing better facilities, benefiting staff, 
patients, visitors and the hospital’s “bottom-line”. The beauty and life that exists within nature, the healing 
properties that nature and being in nature instill in us is unfathomable. Research reiterates the importance of nature 
in our lives; something we have known intuitively since the beginning; something inherent within each of us.
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a r t ,  S C I e N C e  a N d  F a I t H

art + science = discovery of truth; “the universal context of nature. If truth emerges in art, then that work presents a form 
of unity of majesty, which can transcend the art itself. This is seen and addressed by culture over fashion. But if truth 
is found in science, then an understanding of nature and of its spectrum of species is advanced. For truth is the tool of 
science in discovery” (Beresford-Kroeger 2010, 69).
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Figure 11: As I fly over a landscape covered in snow I cannot fathom the beauty that surrounds us ... are we so unaware? 
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a r t ,  S C I e N C e  a N d  F a I t H

“Art is the compulsive search for truth. It divides man from the breast of the beast in the great world of mammals, for 
art defines the conscious man. And art throws those thoughts of man [sic] into exploration of truth, into all the possible 
forms through which art can be illuminated to others. For art is the mirror of the mind in the journey into the truth” 
(Beresford-Kroeger 2010, 68).

Diana Beresford-Kroeger, in her book The Global Forest (2010), states that art and science are of the same house. She 
defines art as “discovery”, science as “testing and learning”, and creativity as being the “well spring of art and 
science”. As described in the quote above: art is the “great shadow of man”, and, therefore, “creativity of science 
comes from an enlightened plagiarism and observation of nature” (Beresford-Kroeger 2010, 69). Does this then 
mean that without art you would not be able to have science and, therefore, creativity would not exist? It seems as 
though we live in a world where everything has to be proven, whether mathematically or with the “hard sciences” 
(Lightman 2013; Kellert 1997; Sternberg 2010) in order to have validity and sustenance within our culture, and 
perhaps even the majority of the world. The subjective, seeing, feeling, hearing, smelling and tasting senses, are 
undervalued and seem to lack importance. To say that our lives are intertwined with nature, and deny this complex 
sensorial dimension, is a lie and a travesty.  

“Some people believe that there is no distinction between the spiritual and physical universes, no distinction 
between the inner and the outer, between the subjective and the objective, between the miraculous and the rational” 
(Lightman 2013, 64). However, like art and science, some people need the distinctions between them to make sense 
of their world, their existence. Both can exist within our world, both can have meaning and beauty, both can have 
their own universes that they exist within. Each are distinctly different, having their own limitations, and yet they 
are connected, and directly affect each other (Lightman 2013). 

Alan Lightman states that science “indeed has a level of practice that is personal and human, but it also has an 
additional level of authentication, which is entirely impersonal and objective, and that additional level, existing 
outside of our minds, is what makes science science” (2013, 61). This additional level is perhaps why the sciences 
have been displaced from direct human experience (Abram 1997). Asking a question within the field of science 
has to have a definite answer, and while many questions do not have definite answers, many questions can be 
answered by using “different avenues” (Lightman 2013).

For artists and humanists the value of the questions themselves are greater than that of the answers; “definite 
answers do not exist to all interesting and important questions” (Lightman 2013, 46). Within the field of Landscape 
Architecture, the process of finding an answer is often more important than the answer itself. The process and the 
discoveries that had never occurred to you are often the greatest successes, and the most interesting aspects of the 
problem you are trying to solve or the question you are trying to answer. The ability to ask important questions is 
just as important, if not more, due to the ability to critically think and dissect things in a thorough manner. 
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As children we seem to be born with this ability to ask simple and important questions. The connection to art 
and nature are embedded within us from the beginning. Children at a young age have a strong connection to the 
external world, viewing no separation between the built and natural environments, other than having different 
objects and spaces within them. There seems to be no hierarchy which is more important or precious. There is a 
faith that is apparent in every object and person - an innocence that is beautiful.

Hospitals and medical care centres are the perfect example of where science, art, most specifically religion and 
faith, within the spiritual and physical universes, collide (Lightman 2013). There is a disconnect between science 
and religion, and science and faith. Each of these are able to co-exist within our minds as separate theories. What 
science cannot explain with its calculations and test tubes, religion and faith can. While many religions are different, 
having different beliefs, they can generally explain certain things that science often cannot. 

Faith, is directly related to hope. It is not about proof. “Faith, in the broadest sense, is about far more than belief 
in the existence of God or the disregard of scientific evidence. Faith is the willingness to give ourselves over, at 
times, to things we do not fully understand” (Lightman 2013, 52). Faith is larger than ourselves. It is larger than 
our beliefs. It is about trusting in something that we often do not have the proof for, that science cannot prove with 
its instruments. It is based on something deeper within ourselves, within the world. Faith often asks questions 
that have to do with aesthetics, morality, and philosophy and “exist beyond the reach of rational analysis” (Abram 
1997; Lightman 2013).

Einstein once wrote, “The most beautiful experience we can have is the mysterious. It is the fundamental emotion 
which stands at the cradle of true art and true science” (Lightman 2013, 123). There is a beauty in not knowing all 
of the answers and being able to experience things as they happen. There is despair for some in not knowing, and 
a beauty for the others. 

Fig 12: Garbage on a pole (Winnipeg Beach, 2009).    Fig 13: Tree canopy (Prospect Park, New York).              Figure 14: Shells and leaves (Winnipeg, MB). 
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This is a critical time for design within the field of Landscape Architecture, as well as the other disciplines associated 
with design. Research of the brain indicates that there is a strong connection between how we feel and place 
recognition. Researchers have yet to understand how feelings, thoughts and emotions emerge from certain brain 
chemicals and cells. However, there is significant research and knowledge regarding how the brain produces the 
“same nerve chemicals and cell processes that create mood and imbalances of mood [that] are also involved in 
our perception of the world around us” (Sternberg 2010, 15). This discovery is of paramount importance when 
designing. It not only signifies how important the consideration of emotions and feelings are when we design 
spaces, but how these feelings change what our surrounding environment looks like and how it is interacted with. 
If we are able to recognize these changes, perhaps we can design for them. 

The perception of a space or place depends on many variables that affect us physically, mentally, and emotionally. 
Esther Sternberg describes these variables as: location, weather, time of day, the physical elements of a space, 
our health and our mood (2009, 15). Perhaps this is why we associate spaces and places with feelings. If we have 
negative feelings and/or emotions while experiencing a place, we, most likely, will associate those emotions and 
feelings with that place from then on. On the contrary, if we experience happy moments and create happy memories, 
the recognition of that space / place will be of joy. Through research on the brain and how the brain works with 
regards to the body, and vice versa, we will be able to identify how and why certain surroundings, spaces, places, 
and elements affect our health: physical, mental and emotional (Sternberg 2010). We will be able to understand 
how the brain responds to built space (Sternberg 2010).

 As we interact with a space, our senses and the information about that space are stored in the brain in multiple 
places. This is how we develop a sense of place (Sternberg 2010). As with any form of learning our brains make 
anatomical changes. “Each time a nerve cell encounters the same stimulus - as happens with repeated exposure 
to any event - it fires off many trains of electrical impulses ... the repetition strengthens the connections between 
nerve cells” (Sternberg 2010, 164).  Similar to a collage, as we experience things again and again, more pieces form 
the image; there is more detail, more connections. This information, collected over time, is stored in the brain. 
This process is what forms our sense of place. Sternberg compares sense of place to healing, where both require 
a process. The brain / mind is a complex phenomenon that controls much more then could be imagined. Alan 
Lightman (2013) states that the mind is its own cosmos. 

The placebo effect has to be taken into account with regards to any form of treatment or treatment testing. The 
placebo effect activates positive emotional responses from the dopamine reward and opiate endorphin pathways 
in the brain (Sternberg 2010). These “trigger the release of nerve chemicals and brain hormones that stimulate 
the immune system to speed healing” (Sternberg 2010, 199). “The belief that something has the capacity to heal 
is extremely powerful” (Sternberg 2010, 193) and although the placebo effect is often underestimated it actually 
accounts for approximately “30 percent of the curative effect of any drug” (Sternberg 2010, 193). 
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Like the placebo effect, place also affects chemical changes in nerves. The healing effect that these changes produce 
speed up the healing process, strengthening the communication between the brain and the immune system. 
“Molecules released by immune cells during infections travel to the brain and change the way it functions, bringing 
in new cells to help fight viruses and germs (Sternberg 2010). As our body goes into fight mode, it shuts down 
sensory information from entering into our brains and, therefore, we do not remember our surroundings. “The 
part of the brain that focuses on sensations from our inner organs becomes more active, and the part that focuses 
on the outer world shuts down” (Sternberg 2010, 20). Sensitivity to our internal organs is heightened, and thus 
the external world dissipates from care. At this moment, when our bodies are most vulnerable is where design of 
space and surroundings is vital. A major influencing factor that the brain takes into account when sending signals 
to immune cells-hormones and nerve chemicals is the surrounding environment. Our brain absorbs all sensorial 
aspects of our surroundings, from light, dark, sound, smell, temperature, and touch. This information is sent to the 
brain’s emotional center, where the brain releases nerve chemicals and hormones which direct the body, changing 
how immune cells fight disease (Sternberg 2010). 

How we view and interpret the space and place we are in, mentally, physically and/or emotionally will change 
when we are sick, when we begin to heal, and when we are healthy again. All disciplines that work with design 
and design elements should consider the implications of using specific aspects in design, as they will affect the 
outcome of health for everyone involved.

Figure 15 & 16: Images of landscape and water features taken at Queens Botanical Garden, NYC.       Figure 17: Green canopy. Paley Park, NYC.
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The World Health Organization’s constitution (1946) defines “human health as the state of complete physical, 
mental, and social well-being and not merely the absence of disease or infirmity” (Campbell and Wiesen 2009, 13). 
Research within the field of “psychoneuroimmunology, the study of connections between psychological states and 
the nervous, endocrine, and immune systems”, acknowledges the complex connections and interactions between 
the mind and body (Campbell and Wiesen 2009, 14). These interactions ‘are referred to as “ubiquitous”, and 
therefore can no longer be examined or referred to as “separate entities”’ (Lerner 1994 as cited in Campbell and 
Wiesen 2009, 14). 

Due to these interactions of the mind and body, understanding how our environments affect us and how we affect 
our environments is critical knowledge for the study of design, as well as the study of the mind and body. Spaces 
that create relaxation and ease stress or worry could ultimately help us heal or feel better. On the contrary, spaces 
that create negative feelings could make us ill, mentally, physically and/or emotionally (Sternberg 2010). Designers 
should take this information into account before starting a project. Our physical surroundings affect the health of 
the people using the space, and this in turn affects the health of the space. 

The more healthy we are, the more educated and understanding, the more we will be able to care for the natural 
environment, and in turn, ourselves. It is a cyclical process. A simple process. Our physical surroundings affect 
us on every level. We are innately drawn to the natural environment and processes (biophilia). The magic that 
exists among nature eases our minds and offers us a wealth of information and opportunities for human growth 
and development (Kellert 1997). Stephen Kellert (1997) states that “we are drawn irresistibly to certain” habitats, 
waters, soils, rocks, plants and animals, “even within the biologically impoverished context of modern life” (1997, 
171). He states that “through these relationships, we experience utility and sustenance, searching and discovery, 
attraction and beauty, affection and companionship, mastery and control, understanding and comprehension, awe 
and reverence, fear and respect, myth and mystery and more” (Kellert 1997, 172). Through the study of natural 
processes people are able to increase their cognitive ability and skills to critically think because of the challenges 
they are faced with. The psychologist Benjamin Bloom describes these as: knowledge, comprehension, application, 
analysis, synthesis, and evaluation (Kellert 1997). Kellert explains, that although these experiences can take place 
elsewhere, nature and natural surroundings offer the most diverse field to build, refine and hone our intellectual 
development through the convenient, stimulating and unlimited “stage” called nature (1997). 

Unfortunately this interaction, that is so vital for building knowledge and mental acuity, is less and less accessible 
for people, especially the older generations and the young. The fear of injury or even death (“a basic element of the 
human emotional and behavioral response to the natural world” (Kellert 1997, 153)) foreshadows any involvement 
with nature decreasing the ability and chance to connect or reconnect with ones “genuine experience of self” 
(Kellert 1997, 94). Landscape architects should take these factors into consideration when designing. If nature and 
natural diversity that exists within nature benefits humans on a physical, emotional, mental and spiritual level, 
then designers should become more aware of how the brain reacts and perceives physical space, as well as how 
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these spaces affect emotional response levels (Sternberg 2010). This knowledge will not only benefit the field of 
Landscape Architecture, but all design disciplines, as well as the disciplines studying the brain. 

Figure 18: Magic exists - nature. Image taken by Allison Birkett, 2014. Island Lake Lodge - Fernie, BC. 
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“...all of the creativity and free-ranging mobility that we have come to associate with the human intellect is, in truth, 
an elaboration, or recapitulation, of a profound creativity already underway at the most immediate level of sensory 
perception. The sensing body is not a programmed machine but an active and open form, continually improvising its 
relation to things and to the world. The body’s actions and engagements are never wholly determinate, since they must 
ceaselessly adjust themselves to a world and a terrain that is itself continually shifting. If the body were truly a set of 
closed or predetermined mechanisms, it could never come into genuine contact with anything outside of itself, could never 
perceive anything really new, could never be genuinely startled or surprised. All of its experiences, and all its responses, 
would already have been anticipated from the beginning, already programmed, as it were, into the machine. But could 
we even, then, call them experiences? For is not experience, or more precisely, perception, the constant thwarting of such 
closure?” (Abram 1997, 49 describing Maurice Merleau-Ponty’s perspective on perception and phenomenology).
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Figure 19: Keeping an open dialogue with nature ... we will experience beauty in every light. Image taken by Brett Wieterman, May 2014. Moose Jaw. 
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This subject has been difficult for me to grasp; my mind gets convoluted with so many things when I think of how to define 
phenomenology. Perhaps this is because I have such a hard time living in the present moment. I find myself often worried 
about the future or dwelling on things that have happened in the past, things I could redo or things that I should watch out 
for. I have recently learned of a grounding technique where I become more aware of my surroundings. What am I sitting on? 
how does it feel? what can I smell? what is it that I see? taste? hear? All of these are to ground myself within the space and 
moment that I am presently in; forgetting what the past was or what the future may bring. This form of grounding is much 
like phenomenology. It resides in the collective dimension where our lives exist and are entwined with everything around us. 
David Abram refers to this field as ”ambiguous and indeterminate” because everything within it is “relative to our situation 
within it” (Abram 1997, 40). 

What is phenomenology? In the simplest form it is the study of direct experience (Abram 1997), or the study of 
phenomena (Winchesterjournalism 2011). Edmund Husserl identifies phenomena as the observed things within 
the world (Winchesterjournalism 2011). Therefore, we are able to deduce that any thought would in fact be a 
phenomena, for example: love, hate, hot, cold, etc. (Winchesterjournalism 2011). 

Edmund Husserl, the principal founder of phenomenology, posited that phenomenology is the “thing” experienced in 
its “felt immediacy”, before any thought is put into what it is, before any language is associated and used to describe 
it (Abram, 1997; Beyer 2013). Phenomenology was not developed to describe the world, but “to describe as closely 
as possible the way the world makes itself evident to awareness, the way things first arise in our direct, sensorial 
experience” (Abram, 1997, 35). In other words, it is the experiencing of an object, from the first person standpoint, 
and not the study of “what is that object to exist as a thing in the world” (ThusSpokeMitch 2013). It is the base which 
precedes any knowledge, any science; it is in fact the base for every object, every theory, everything that exists. It 
arises from our knowledge of lived experience with the things around us (Abram 1997). The enigmatic things that 
exist which are not static; the things that have rhythms and pulses; the things that have textures and “ever-shifting 
patterns” (Abram 1997). Phenomenology lies within the subjective realm of our experiences, of our consciousness, 
not one person will have the same experiences, the same sensorial semblance. Each experience, each object that 
comes into our life will affect how we phenomenologically experience the world. And, very importantly, how the 
world, or objects within the world, will phenomenologically experience us. Husserl clarifies that phenomenology 
is not ontology (the study of the nature of being within the world), but is the study of the essential structures of 
experience with regards to being within the world (ThusSpokeMitch 2013; Winchesterjournalism 2011).

Husserl describes consciousness within intentionality. Husserl describes intentionality as the thesis that 
consciousness is always about something (ThusSpokeMitch 2013). All consciousness is intentional (ThusSpokeMitch 
2013; Winchesterjournalism 2011). It is either directed towards something, about something, or due to something 
(Winchesterjournalism 2011). Husserl believed that “all things of our experience are things of the world”, and quite 
simply we are not to deny that (ThusSpokeMitch 2013). One of Husserl’s main movements within phenomenology 
was “bracketing” of the natural world. Bracketing, is the suspension of any judgement, that one might experience, 
and therefore, will explain or describe things as they truly are (ThusSpokeMitch 2013). 
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David Abram identifies some of Husserl’s other shifts regarding his theory on phenomenology. First, Husserl 
identified that there exists “multiple subjectivities” which are experienced at a common time, in common places 
within the phenomenal field. He calls this the “collective landscape” (Abram 1997). However, within this “collective 
landscape” certain things are not shared, for example: daydreaming, and  imagining (Abram 1997). Another shift 
was the recognition of the “life-world” (Abram, 1997; Beyer 2013). The Lebenswelt (lifeworld in German), was the 
“intersubjective” space that exists between the object (that which “hard sciences” identify as “matter”), and the 
sensorial experience (Abram, 1997; Beyer 2013). These intersubjective phenomena are “experienced by a multiplicity 
of sensing subjects” (Abram 1997, 38). 

The continuous shifts and movements within Husserl’s interpretation of phenomenology are many, developing 
and pushing the theory more throughout his life and development. Many philosophers continued this theory 
with different interpretations contradicting one’s theory over the next, for example, Martin Heidegger, Jean-Paul 
Sartre, Maurice Merleau-Ponty etc.. Edmund Husserl believed that experience should be “examined in the way 
that it occurs and in its own terms” (ThusSpokeMitch 2013). There is a beautiful simplicity within this study, and 
this is perhaps why it is found confusing. Everything we see we also experience, and therefore can be applied to 
everything within our lives, within the world, for experiencing sensing objects (ThusSpokeMitch 2013).

Maurice Merleau-Ponty elaborated on Husserl’s theory emphasizing the critical role that perception had with 
regards to understanding and engaging within the world (Abram 1997). Perception, a participatory act at an 
intimate level between “the perceiving body and that which perceives it” (Abram 1997, 57), exists as “spontaneous, 
sensorial engagements” (Abram 1997, 57) before we are able to decipher with linguistic references (Abram 1997). 
It is the engagement of our open, active, sensing form that is in constant flux with the things around it. The 
constant communication that exists drawing us into relation with it, and it with us (Abram 1997). “We conceptually 
immobilize or objectify the phenomenon only by mentally absenting ourselves from this relation, by forgetting or 
repressing our sensuous involvement” (Abram 1997, 56). We are no longer actively engaged, open and sensing, 
we are closed to all spontaneity of our life (Abram 1997). 

This magic that exists between the lively interchange of our sensing bodies and what surrounds it is the true 
definition of feeling, and experiencing; an interchange that affects all aspects of design and how we should design 
for our experiences within our bodies, our bodies within the world.
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Biophilic design has the ability to revolutionize how we live our daily lives, how we react to situations, how we work, how 
we feel. Natural design strategies will transform mundane settings effectively exposing society to sensory interactions 
with nature, light, animals, space, and much more. To restore the evolutionary connection with nature is a sound economic 
investment in our health, security, happiness and our futures (Terrapin Bright Green 2012).

Figure 20 - 24: Layers upon layers of sensory interactions; everywhere we look there is nature ... we are a part of it and it is a part of us. 
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Figure 25: Image taken by Allison Birkett, 2008. Prospect Park, New York. 
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An intimate, innate bond exists between us and the natural world (Kellert 1997). There is a calling deep within our 
hereditary deoxyribonucleic acid (DNA) linking us, drawing us into nature, into contact with the living things that 
surround us (Campbell and Wiesen 2009). Living things are an essential part of our human condition, a central part 
of where we come from and, hopefully, where we are going (Campbell and Wiesen 2009). Stephen Kellert (1997) 
emphasizes the importance of this bond with nature directly linking it to “emotional security, sociability, self-confidence, 
and self-esteem” (Kellert 1997, 114). He emphasizes that while these are important in “normal” settings and under  
“normal” circumstances they are “especially critical during times of mental, [emotional,] and physical stress and 
disorder” (Kellert 1997, 114).

Erich Fromm, social psychologist, first identified biophilia as “the passionate love of life and all that is alive” 
(Fromm 1973, 365 as cited in Cooper Marcus and Sachs 2013). Fromm later posited that biophilia was the “love 
for humanity and nature” (Fromm 1973, 101 as cited in Cooper Marcus and Sachs 2013), which was elaborated  
by Edward O. Wilson, a biologist, in his written work The Biophilia Hypothesis. Wilson described biophilia as the 
“innately emotional affiliation of human beings to other living organisms” (Kellert and Wilson 1993, 31 as cited in 
Cooper Marcus and Sachs 2013, 23). “Innate”, Wilson described, is a synonym for hereditary, and therefore would 
be part of our “ultimate human nature” (Kellert and Wilson 1993, 31 as cited in Cooper Marcus and Sachs 2013). 

Research on biophilia and its influence on health and health outcomes confirms what many such as Fromm and 
Wilson have known for years: that the “connection with nature is beneficial- even vital- for human health and well-
being” (Cooper Marcus and Sachs 2013, 14). Kellert (1997) explains that our connection with nature helps to “shape 
our identity, defines our values, and offers the possibility of experiencing beauty, meaning, and purpose” (Kellert 
1997, 179) within our lives while instilling a sense of respect and desire, ultimately protecting and perpetuating 
nature’s existence (Kellert 1997). The intellectual and cognitive growth that occurs exuberates why we, as a species, 
seek to bond with other life forms: people, animals, and plant material. Each connection signifies the importance 
that “emotional sustenance and security” play within our lives (Kellert 1997). “A life of meaning and value depends 
on the richness of our connections with the natural fabric. We achieve our fullest humanity by celebrating our 
widest and deepest dependence on nature and life” (Kellert 2997, 205). 

Perhaps this natural calling and dependence that exists is due to the connection created from the hunter-gatherer 
days when health and life were dependent on the health and life, abundance, and sustenance of the surrounding 
environments including sunlight, water, food (animal and vegetable), shelter, vistas, fire, and building materials 
(Campbell and Wiesen 2009). We are deeply intertwined with the processes and health of our natural environments 
that we are surrounded by. Research has proven the positive effects that nature’s qualities have, not only on our 
spiritual and emotional health, but also on our physical and neurological health (Campbell and Wiesen 2009). 
Oliver Sacks, a physician in New York, states that he has no doubt that the effects of nature “reflect deep changes 
in the brain’s physiology, and perhaps even its structure” (Campbell and Wiesen 2009, 3).  Esther Sternberg (2010) 
identifies that this connection exists, in the brain and in the mind, where “healing and places intertwine” (2010, 
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16). Healing, like nature, has rhythms and flows, slowing down and speeding up with unknown consequences 
(Sternberg 2010). Perhaps this relationship, which can be so closely identified and compared to the other, is what ties 
such a close bond between the two, accentuating the natural flows of how life exists upon the earth. For something 
in a static state is seen as in-balance, stationary, sedentary, or dead. 

In times of despair, worry, or stress, natural settings have the ability to heal, to relax, to release tension with its 
flows and rhythms, its colors and smells, its depth and richness.  Kellert (1997) explains that “all expressions of 
biophilia foster elements of thinking, feeling, and belief to varying degrees” (1997, 105). All of theses expressions 
and emotions that we experience through our senses compound and create / re-create our sense of place (Sternberg 
2010). Each time we experience and re-experience a place the emotions that are associated with that place are 
re-experienced (Sternberg 2010). These emotions trigger “cascades of nerve chemicals and hormones, which are 
released through the outflow pathways of the brain. These in turn change immune cells’ ability to fight disease or 
heal, and affect our health” (Sternberg 2010, 290). Therefore, if we associate safety and calm with an outdoor space, 
a garden or a backyard setting, each time we re-experience those spaces similar emotions and chemical reactions 
will occur.  

Biophilia is the ultimate “basis for healthy human maturation and development” (Kellert 1997, 3). It is a basic 
human need; a universal primary need that should not be denied or kept from anyone (Campbell and Wiesen 
2009). On-going connections with the natural world are beneficial to all people, regardless of wealth, age, gender, 
race, or ethnicity (Campbell and Wiesen 2009). Kellert posits that while values and perceptions of biophilia within 
adults still change throughout life, childhood is the most important time for “the formation and development of 
the various expressions of biophilia” (Kellert 1997, 166), proving to be the “most opportune time for cultivating an 
affinity, appreciation, awareness, knowledge, and concern for the natural world” (Kellert 1997, 166). The biophilic 
development that occurs has an evolutionary sequence that Kellert describes more thoroughly in Kinship To Mastery 
- Biophilia in Human Evolution and Development 1997. Kellert explains that all stages or expressions of biophilia contain 
a mixture of “emotional, intellectual and evaluative orientations to nature and life” (Kellert 1997, 164). Intellectual 
and cognitive reactions follow the first and most spontaneous reactions which are emotional, both followed by the 
last stages when people develop values and beliefs (Kellert 1997).

We have the ability, research and know-how to design physical surroundings that positively affect people’s emotions 
and well-being (Sternberg 2010). People’s health should be taken into account when designing all types of interior 
and exterior spaces. Biophilic design is a powerful investment incorporating nature’s forms, processes and patterns 
to create health and well-being through design (Kellert and Wilson 1993 as cited in Campbell and Wiesen 2009, 39; 
Kellert et al. 2008 as cited in Campbell and Wiesen 2009, 39). 
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“Research has shown that stress is harmful to health. It slows healing, predisposes the body to more severe and more 
frequent infections, and compounds the effects of illness” (Sternberg 2010, 226).
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Figure 26: X-ray of abdominal area investigation. Taken by Moose Jaw Union Hospital. Image of Allison Birkett, May 2014.
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Fast pace lives meeting hard deadlines and end to end traffic when you are already too late. What is stress? Not 
knowing where the closest bathroom is? Not having enough time for yourself in a hectic life? Stress is something 
that we all seem to experience more often than not. It is a fight or flight feeling in the pit of your stomach, churning 
over and over with dread of what should, could and will possibly happen. Hand Selye, a physician and scientist, 
published the first use of the word “stress” in the article Nature in 1936. He described it as the “body’s nonspecific 
response to an external demand” (Sternberg 2010, 95). Roger Ulrich, in 1992, took this definition further to explain 
stress as “the process of responding to events and environmental features that are challenging, demanding, or 
threatening to wellbeing” (1992, 32 as cited in Cooper Marcus and Sachs 2013, 24). While our stress response 
is critical to survival, an over-production of it that “hinders your escape and [/or] impairs your performance” 
becomes counterproductive (Sternberg 2010, 100). Esther Sternberg describes the “dose effect” that stress has on 
performance an as inverted U. On the right side resides stress, on the left relaxation. At the end of the right side 
you are extremely stressed, paralyzed with anxiety. As you travel closer to the middle of the U, stress reduces and 
you are able to preform at your best. As you travel down the left side you become more and more relaxed, unable 
to accomplish any goals (Sternberg 2010). A healthy balance should exist, between stress and relaxation, in order 
to perform optimally.  

The over-production of stress has profound physiological and psychological effects that are very harmful to 
health (Cooper Marcus and Sachs 2013; Sternberg 2010). Evidence has shown that the complex interaction that 
occurs between the mind and body releases numerous hormones and adrenaline, which increases the rate of 
our metabolism, as well as our pulse and breathing rate (Rawlings 1998). “Blood sugar, insulin, and cholesterol 
levels rise, and our digestive and immune systems “shut down” to allow our bodies to focus on the immediate 
problem. Natural painkillers, such as cortisone and endorphins are also released and our senses become heightened” 
(Rawlings 1998, 152). These heightened senses were once used in hunter-gatherer days to fight or flee when faced 
with stress or danger, however, our inability to react in this manner results in increased stress hormones within 
our bodies. These chemicals build within our systems decreasing the body’s natural ability to heal, which in turn 
“predisposes the body to frequent and severe infections, compounding the effects of illness” (Sternberg 2010, 226; 
Rawlings 1998).  

In 1934, Walter B. Cannon, physiologist, was the first person to “prove that the  physical environment could trigger 
a bodily response” (Sternberg 2010, 96). This was accomplished through the investigation of adrenalin produced 
in animals in response to stress. Hand Selye, mentioned above, elaborated on Cannon’s theory stating that many 
hormones were produced with the introduction of stress, and that these hormones “could have lasting physical 
consequences on the body” (Sternberg 2010, 96). Approximately 50 years later, Jan Kiecolt-Glaser and Ron Glaser 
were the first to prove Cannon and Selye’s theory as correct - proving “the effects of all kinds of stressors on the 
immune system” (Sternberg 2010, 226). Affected immune system responses include wound healing, as well as “the 
immune-cell functions that protect against infection” (Sternberg 2010, 226; Rawlings 1998). Through the merging of 
different avenues of science, such as psychology (a “soft” science) and immunology (a “hard” science), discoveries 
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such as this one were able to be made (Sternberg 2010). The great debate remained however, if the body triggered 
and sent the responses to the brain or vice versa. 

Hugo Besedovsky and Adrianna del Rey were able to prove “that immune molecules such as interleukin-1, which 
are released by immune cells during infection, signal the brain and activate its stress response” (Sternberg 2010, 162). 
Researchers from the Netherlands, along with Besedovsky and del Rey, executed another trial and their conclusion 
solidified Besedovsky and del Rey’s original findings: interleukin-1 activates the hypothalamus (the part of the 
brain that controls the stress response) (Sternberg 2010). As a result of this information we are able to conclude 
that our body, during stress (illness and/or infection) releases chemicals and hormones that relays messages to 
the brain which in turn activates the stress response. When the hypothalamus becomes activated it starts pumping 
out corticotropin releasing hormone (CRH) (Sternberg 2010). CRH influences the production of adrenocorticotropic 
hormone (ACTH) out of the pituitary gland (which hangs beneath the brain on a slender stalk). ACTH then “travels 
through the bloodstream to the adrenal glands, which sit atop the kidneys, and makes them pump out the hormone 
cortisol” (Sternberg 2010, 98), which is similar to the drug cortisone, a natural painkiller, as mentioned previously 
(Sternberg 2010; Rawlings 1998). As the brain’s stress hormones become activated, “nerve cells in a region deep 
inside the brain stem [called the locus ceruleus] start firing quickly, releasing an adrenalin-like nerve chemical called 
norepinephrine (Sternberg 2010, 98). The amygdala (the brain’s fear center) also becomes activated. As the adrenal 
glands and adrenalin-like “sympathetic” nerves become activated they begin to release adrenalin and related nerve 
chemicals which act together and make you feel stressed (Sternberg 2010). 

Stress has many short and long term negative consequences that affect physical, psychological, and physiological 
health (Sternberg 2010, Cooper Marcus and Sachs 2013). Clare Cooper Marcus and Naomi A. Sachs (2013) describe 
some of the short term outcomes: disturbed sleep, increased feelings of isolation and depression, elevated heart 
rate and blood pressure, a reduction in the body’s ability to make antibiotics, a weakened immune system, and 
prolonged wound healing (Taylor 2012; Selhub and Logan 2012; Sternberg 2010; Ulrich 1999 as cited in Cooper 
Marcus and Sachs 2013). Chronic stress over long periods of time is especially dangerous as it increases coronary 
heart disease, cancer, type 2 diabetes, and depression (Taylor 2012; Selhub and Logan 2012; Sternberg 2010; Ulrich 
1999 as cited in Cooper Marcus and Sachs 2013). Stress is also related to negative life choices (alcohol consumption, 
drugs, poor eating and exercise habits) which increase these risks of chronic disease. A study completed in 2000, 
stated that stress-related illness in Sweden had “reached the level of a national disease” (Ivarsson and Grahn 2010, 
1 as cited in Cooper Marcus and Sachs 2013). Twelve-week treatment programs were implemented to help these 
levels decrease. Through the use of gardening “staff at the garden observed that many participants have not just 
learned to handle stress better, but that a deeper healing process has occurred, leading to permanent change” 
(Cooper Marcus and Sachs 2013, 196). Many of the participants within the study had high stress jobs and after 
completion of the program only sixty-percent returned to their original positions, while the other thirty found less 
stressful jobs, increasing their quality of life substantially (Cooper Marcus and Sachs 2013). 
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Considerable evidence exists proving the significance that nature and natural surroundings play within our lives. 
Roger Ulrich, from a study performed in 1979, found that students during exam time had increased amounts of 
stress. Feelings of fear, anger, and aggression were reduced while more positive feelings seemed to increase as 
they were presented with slides of “plant-dominated nature settings versus urban scenes without nature” (Cooper 
Marcus and Sachs 2013, 19). Two studies completed by Carolyn Francis and Clare Cooper Marcus (1991, 1992) 
concluded that architecture and landscape architecture students “sought out places in nature” when they were 
feeling sad or upset (Francis and Cooper Marcus 1991, 1992 as cited in Cooper Marcus and Sachs 2013, 31). Biophilia 
(the innate connection we have with nature), as well as the familiarity were, most likely, major influencing factors 
within all of these studies. However, Esther Sternberg also indicates that the placebo effect will have determining 
influences. As earlier explained, in Your Mind and Design, the placebo effect is very powerful. 

A major element influencing the placebo effect is expectation. The expectation or belief that something (a drug, 
action, person, procedure, place) will heal you is an example of this (Cooper Marcus and Sachs 2013; Sternberg 2010). 
In experiments where patients were given a painful stimulus, and then a placebo acting as a painkiller, researchers 
found that the brain activated opioid anti-pain pathways, as well as other brain regions having to do with reward 
pathways: desire, and addictive drugs. The opioid anti-pain pathways simulate the effect of morphine (used for 
pain relief), without the negative, additive side-effects. These pathways release morphine-like molecules, however 
the amount that is released depends upon the amount of belief and pain relief that occurs during administration 
of the placebo (Sternberg 2010). The healing effects of belief, relief of stress or pain, is perhaps why gardens are 
placed within medical centers and other sterile settings where stress is high.

Most of the research that exists, examining healthcare centers and gardens, focus on “restoration from stress” 
(Cooper Marcus and Sachs 2013, 24). Clare Cooper Marcus and Naomi A. Sachs state that the two most relevant 
design-related theories have been completed by Roger Ulrich and Rachel and Stephen Kaplan (2013). Ulrich’s 
“Stress Reduction Theory”, discussed in his book “Theory of Supportive Gardens” (1999),  outlines two “primary” 
reasons why the use of stress reduction elements and stress reduction designs increases positive health outcomes. 
First, people who are sick or people caring for the sick experience high levels of physical and emotional stress. This 
stress can be decreased through the use of nature in healthcare settings were most of these cases reside. Second, 
nature is sought out by people whom are not even aware of the positive impacts that nature instills in us. This 
positive influence reduces stress, the primary reason they have come into nature (Francis and Cooper Marcus 1991, 
1992 as cited in Cooper Marcus and Sachs 2013, 24). Attention Restoration Theory (ART), developed by Rachel and 
Stephen Kaplan, outlined two “interrelated systems” (Kaplan 1995; Kaplan and Kaplan 1989 as cited in Cooper 
Marcus and Sachs 2013). First, directed attention: “concentration on a specific, often difficult or stressful task that 
simultaneously requires blocking out distracting stimuli” (Cooper Marcus and Sachs 2013, 28). Mental and physical 
fatigue from prolonged periods of directed attention lead to irritability, impatience, unhappiness and fatigue, 
lowering judgement and concentration levels (Cooper Marcus and Sachs 2013). Restoration from this type of stress 
is imperative to clear the mind and body. Secondly, indirect attention or involuntary attention, a term identified by 
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William James (1982), “to define a form of attention that does not require effort and thus restores mental fatigue” 
(Cooper Marcus and Sachs 2013, 28), will aid in recovery, whether in nature, or other places that give respite. Early 
experiments completed by the Kaplans’ identified that nature, “whether experienced directly or inadvertently-can 
contribute to well-being” (Louv 2011, 29 as cited in Cooper Marcus and Sachs 2013, 28).

Contact with nature is a vital component with regards to stress. It is not only a release, a pause from our stressful 
and often sterile lives, but it is our connection to our internal selves (Rawlings 1998). It provides a place where 
things are put into perspective including our lives, the world and our lives within the world. Research studies’ 
findings are consistent: improved mood, reduced stress, less pain, increased relaxation, improved mental health, 
improved self-esteem and identity are all contributing factors to spending time in nature whether passively (viewing 
scenes), or actively (gardening, walking, biking, etc.) (Thoits 1991; Lucs 1998; Dunlin and Hill 2003 as cited in 
Campbell and Wiesen 2009). Roger Ulrich found that people who were exposed to nature “required significantly 
less pharmaceutical assistance, had reduced hospital times following surgery, diminished adjustment problems, 
and fewer postsurgical complications” (Kellert 1997, 116-117). Patients and visitors, in healthcare settings, in hard 
times seem to be more dependent on natural settings as it provides a release from stress and tension, directing their 
attention elsewhere. Perhaps this is why patients and visitors, in healthcare settings, view gardens and the external 
environments as a representation of how they, or their loved ones will be treated by the facilities. If environments 
are well cared for and in good health, they too will be cared for and in good hands (Cooper Marcus and Sachs 
2013; Sternberg 2010). 

Ary Goldberger and Herbert Benson were two Harvard cardiologists first to make the scientific connection between 
relaxation and breathing (Sternberg 2010). Through their research and experiments on mediation and how the body 
responds to it through breathing, they concluded that “there are many paths to relaxation and their effects on heart 
rhythms and breathing are complex”. They found that drawing ones attention to their breathing was an important 
aspect of all of their studies, and when focused on could help that individual to relax and “unclench” (Sternberg 
2010). Goldberger describes the human “system” as a plastic system. When the system is stressed and closed to 
itself it is rigid, however when attention is focused elsewhere and relaxed it becomes plastic. When breathing and 
heart rate are healthy, heart rhythms raise and lower (“opposite of a straight line”) (Sternberg 2010).  Huge changes 
occur when monitoring breathing. Goldberger states that thirty beats per hour differentiate someone from a relaxed 
state to a tense, “non-dynamic” state, just from practicing meditation based breathing techniques (Sternberg 2010). 
Benson explains that activities, similar to meditation, affect your “heart-rate patterns, breathing rates, and hormone 
levels [whilst] undergo changes that are beneficial to health” (Sternberg 2010, 108). Perhaps this is why gardens 
and gardening are so relaxing. Offering us an escape from our everyday pressures and strains, gardens provide a 
quiet place to relax in our thoughts, to change our pace, our breathing, our heart rates slowing to match (Sternberg 
2010; Rawlings, 1998; Kellert 1997). Parks, religious gardens, pleasure gardens and therapeutic gardens all provide 
enjoyment, a space and place to be free, observe and absorb sensory stimulation (Rawlings 1998; Cooper Marcus 
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and Sachs 2013). They are places of respite, a place to “just be”, forgetting worries and troubles and enjoying the 
peacefulness of nature (re-created or wild and natural) (Sternberg 2010; Cooper Marcus and Sachs 2013). 

Labyrinths, like meditation, are used as relaxation techniques to release the mind and body from stress 
(psychosomatic medicine) (Sternberg 2010). They differ from a maze which increases stress, anxiety and irritability 
from the unknown twists and turns, unable to see the end or know where you are going including a disorientation 
from any clear sound (Sternberg 2010). Labyrinths have one path, one direction. Each foot in front of the other 
allows the focus to adjust from external stimuli to internal focussing on thoughts and breathing. Labyrinths are 
used to “restore a connection with the body” (Cooper Marcus and Sachs 2013). Esther Sternberg describes the ritual 
as “intrinsically soothing” (2010, 107). Some health care gardens and centres use labyrinths as a form of therapy 
before and after treatment to calm and readjust negative thoughts (Cooper Marcus and Sachs 2013). They are a 
meditative tool used to restore an imbalance, grounding a person’s thoughts to the present, rather than the past 
or the future. 

Exercise is a very important part of stress reduction. Regular exercise “strengthens connections between nerve cells 
that produce the chemical serotonin, which is important in regulating mood. Nerve cells that produce the adrenalin-
like nerve chemical norepinephrine become less perturbed less easily” (Sternberg 2010, 115). Therefore, whether 
walking in a labyrinth, on a street, running, biking, etc., all have positive effects improving “nerve-cell connections 
that elevate mood” (Sternberg 2010, 155), decreasing stress connections which lead to depression, anxiety, and other 
problems. Clare Cooper Marcus and Naomi A. Sachs (2013) outlined design considerations for physical exercise 
within health care settings including interior, exterior, or views to gardens that motivate patients to get out of bed 
and experience the garden whether this is implied visually or physically leading to increased movement. This can 
occur within or around the healthcare facility - “incentives and opportunities for exercise can be provided” (2013, 
26); challenging and varying levels of difficulty are important to push patients to overcome stress, “strengthening 
feelings of self worth” (2013, 184); providing special views and places to visit; places for families to recuperate with 
well children: places to play, run, sit and visit; places for games; providing “structured opportunities” for exercise 
as well as social interaction; rehabilitation gardens for physical, occupational and horticultural therapists to work 
with patients outdoors (2013). Exercise, even if minimal, has many physiological and psychological benefits to our 
health (Cooper Marcus and Sachs 2013).

Contact with animals is another stress reduction therapy often used in healthcare settings. Electroencephalogram 
(EEG) readings have indicated that like nature and natural surroundings, animals elicit relaxation decreasing stress 
and anxiety and increase immune system function (Cooper Marcus and Sachs 2013). Contact with animals also 
increases the oxytocin peptide, also referred to as the “love hormone” or “cuddle hormone”, which is important 
for “social bonding and empathy” (Shelhub and Logan 2012 as cited in Cooper Marcus and Sachs 2013, 31). Since 
hospitals and other healthcare settings are hard and often strange places for families and patients to be, using 
animals and natural settings, such as gardens, decreases stress levels for everyone involved. 



I N t r O d u C t I O N  t W O

AGB ��

Creating healthy environments within these settings is not only beneficial for patients and visitors, it has profound 
effects on the staff as well (physiological and psychological) (Cooper Marcus and Sachs 2013). Nursing and other 
allied health care professions are often stressful and taxing professions, with long hours and heavy workloads that 
weaken immune systems (Cooper Marcus and Sachs 2013; Sinclair 2011; Sternberg 2010). Demanding and complex 
illnesses and cases that nurses deal with have increased, physically and mentally placing more expectations upon 
them. Not having adequate time or places to recharge throughout the day, to relax and mentally and physically 
rejuvenate, has placed nurses in uncomfortable and unhappy situations (Sinclair 2011). Ian Sinclair stated that the 
nursing shortage was expected to rise to 113,000 people by 2011 due to the overwhelming “burnout” rate and early 
retirement rate (2011). Research suggests that nurses were leaving their jobs before the “mandatory retirement 
age” due to their work being too dangerous, difficult, mentally and physically demanding, as well as insufficiently 
rewarding (Sinclair 2011). Designing designated spaces for families and patients within healthcare settings is 
extremely important to lower stress levels and for mental restoration. However, designated spaces for nurses and 
staff to rejuvenate throughout their stressful and taxing days is vital for the health and safety of the patients and 
families they are caring for, as well as their own mental and emotional health. 

Stress is a complex phenomena. With the right amount we are able to function at our peak performance, with too 
little we accomplish nothing, and an overabundance results in negative consequences affecting our minds and 
bodies. The psychological  and physiological effects of stress is insurmountable. Depression, anxiety, unhealthy 
eating habits and lifestyle choices are all affected by too much stress. Through research we are able to conclude 
that nature and natural surroundings, whether wild, re-created, indoors or out, positively affect our physical and 
emotional states, releasing our minds of worry from the past or the future, grounding ourselves to the present 
moment increasing our awareness, our senses: what we can hear, see, touch, smell, and taste - what surrounds us. 
Benefits are found through our connection with nature, animals, and other people; these are exhibited through all 
types of settings, through all different cultures, across all different age groups (Campbell and Wiesen 2009). 
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Significant points:
* stress is an often overlooked condition
* everything evokes a chemical, emotional, physiological response within our bodies. We can refer to these as stress or 
stressors (Sternberg 2010)
* stress is common to each and everyone of us - coping skills vary from person to person, animal to animal, plant to 
plant (Kellert 1997; Sternberg 2010)
* how do we design to accommodate for stress, in schools, medical environments, at home, at work?
* corporations who address stress and try to make work environments more pleasing with less major stressors, as well 
as providing coping programs, seem to be more successful (Campbell and Wiesen 2009; Kellert 1997; Sternberg 2010)
* medical institutions that recognize the great stress that staff is put under and accommodate for this will have better 
work environments and happier staff = happier patients and safer environments = less money lost (Sinclair 2011)
* school environments that are designed to help relieve stress (providing areas of respite) = better students: less distraction 
= greater focus = higher grades = happier students (Cooper Marcus and Sachs 2013)
* stress is an underlying condition and/or illness that affects us at our most intimate levels, from our emotions to our 
brain functions. While most are unaware of the effects stress has on the body, more research and interest is being placed 
upon this subject. Stress is an underlying phenomena that ultimately affects our health: personal, social, and physical 
well-being. It has been linked to the degradation of the immune system thus decreasing our ability to fight illnesses. 
When our immune system is weak other more permanent illnesses often invade our systems (Sternberg 2010)
* landscape architects, as well as other design disciplines have the ability to design spaces and places that are directed 
towards reducing stress, increasing relaxation, and increasing immune function in schools, medical institutes, and in 
home environments. Places of respite can be designed with specific conditions and users in mind, controlling the amount 
of stress and stressors that are able to penetrate our everyday lives, influencing how our bodies are able to cope with 
stressors in our environments
* stress is a sickness / condition that has the ability to create / allow other sicknesses to influence our health and our 
ability to heal. If designers understand and acknowledge this, perhaps they can prevent people from becoming sick or 
progressing further into sickness
* through phenomenological approaches we have the ability to “direct our gaze” at the world around us ... we should 
open our senses and adjust our gaze into the phenomenological world that presents itself in all its beauty and complexity 
... the small things or elements in life that we often find insignificant matter making a substantial difference in what our 
focus is directed towards, giving us the ability to relieve daily stress, a break away from stressful moments, allowing 
the mind and body to refocus, relax, revitalize
* “people need to be scientifically and ecologically educated so to create a “perspective that engenders an awareness 
and appreciation of nature’s inherent value” (Kellert 1997, 67-68)
* “Each discipline is learning from the other. Only with such knowledge can research move forward and new designs be 
conceived and implemented. Scientists have already identified many features of the environment that affect our brains 
and bodies and that contribute to healing. We can put the puzzle together and understand how, as our senses absorb 
stimuli from spaces around us, different parts of the brain become active and enable us to see and hear and touch and 
smell. We can understand how sense perceptions trigger emotions that send molecules flowing through our bloodstream 
and nerve cells. And we know how those molecules can affect the immune system and its ability to heal. So we truly 
begin to understand how space and place, and something as simple as a window with a view of trees, could turn the 
tide against illness and speed the course of healing” (Sternberg 2010, 24)
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C H a P t e r  t W O  -  M e d I C I N e
natural elements alleviate stress ... nature, stress and design

“Our absorption produces a sharpened awareness and experience of the world: time seems to stretch out; a sensation 
emerges of living life rather than just passing through it. And the less spoiled the natural setting, the more intense the 
feeling of endless, eternal rhythms. We seem to step back in time, reliving the experience of our distant ancestors” 
(Kellert 1997, 89).

Figure 28: Driving from Shaunavon to Moose Jaw, Saskatchewan.  Image taken by Allison Birkett, 2013. 
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“The aesthetic response to nature can exert a pronounced healing effect, particularly in times of acute stress 
and disorder” (Kellert 1997, 45). Nature’s healing properties have been recognized and used for centuries: in 
physical remedies to heal the sick, in folklore pasted on by ancestors, aesthetically, as a place of respite; offering 
its restorative powers to every creature upon the earth (Abram 1997; Beresford-Kroeger 2010; Kellert 1997). Clare 
Cooper Marcus and Naomi A. Sachs identified that nature, laughter, music, art and companion animals are the 
best forms of positive distraction (Cooper Marcus and Sachs 2013). Roger Ulrich defines “positive distraction” as: 
“an environmental feature or situation that promotes an improved emotional state in the perceiver, may block or 
reduce worrisome thoughts, and fosters beneficial changes in physiological systems such as lowered blood pressure 
and stress hormones” (Roger Ulrich 1999, 49 as cited in Cooper Marcus and Sachs 2013, 26-27). Therefore, within 
settings that increase higher stress hormone production, such as hospitals, other healthcare settings, schools, work 
environments, etc., we should increase the amount and type of natural positive distractions, decreasing fear, pain 
and stress, which simultaneously increases overall health and well-being (Cooper Marcus and Sachs 2013). 

Elements within the landscape and within nature have the ability to heal people physically, emotionally and 
psychologically promoting health, healing and overall well-being. The movement and patterns influencing our 
subconscious mind belong to and are created by our surroundings. Natural elements constantly change, flowing 
with their own rhythms which are simultaneously influenced by other natural elements (for example: tall grasses 
gently flowing in the breeze). Lindsay Campbell and Anne Wiesen (2009) identify two types of motions: one that 
represents safety and tranquility, the “Heraclitean” motion, and one that creates unrest and feelings of danger. The 
latter feelings are produced, for example, during storms with quick light-level change, temperature change, and 
often loud erratic sounds (Campbell and Wiesen 2009). Heraclitean motion, “is a soft pattern of movement that 
always changes, yet always stays the same”, (Campbell and Wiesen 2009, 48) allowing our minds to drift along, 
positively affecting our bodily functions (such as breathing). Patterns allow all the senses to become engaged: the 
sound of the trees swaying, the feeling of the wind sweeping over your body, through your clothes, across the 
surface of your flesh, the hypnotic dance that cascades from plant to plant. It is in these movements and motions that 
captivate a sensorial part of our minds and bodies, relaxing our interior systems, decreasing stress and unrest. 

Sunlight, shade, water and vegetation are passive elements that promote health and well-being (Cooper Marcus 
and Sachs 2013). However, our active play within these settings increase the amount of well-being substantially 
(Campbell and Wiesen 2009; Cooper Marcus and Sachs 2013; Kellert 1997; Sternberg 2010). The “transformability” 
of landscapes and nature are beneficial in activities such as play, gardening, plant propagation etc., where the 
restructuring and reordering of space take place (Sugarman 2013 as cited in Campbell and Wiesen 2009). Through the 
transformation process people are able to discover and uncover the complexity of nature’s elements (Campbell and 
Wiesen 2009). Nature provides endless multi-sensorial settings created from the sun, rain, clouds, trees, etc., which 
are places for people to learn and acknowledge the resiliency and change that take place in nature (Campbell and 
Wiesen 2009). As nature and natural elements become stressed, they are able to transform in order to accommodate 
the stress placed upon them (Campbell and Wiesen 2009). Seasonal change is a primary example of one of these 
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stressors; this relationship is key for nature’s survival, as well as our own survival. It is an exemplary solution of 
how designers and healthcare facilities should design - with resiliency and change in-mind. 

The variation and similarity in form and appearance that trees, flowers, animals and shells have due to their growth 
patterns are referred to as “rhyming” by Nicholas Humphrey in his publication Natural Aesthetics (1980) (Humphrey 
1980 as cited in Campbell and Wiesen 2009). Rhyming, as Humphrey explains, is “a basis for aesthetic appreciation”, 
the easier the ability to place the subject within its proper “taxonomic” categories, the more “beautiful” the structure 
(Humphrey 1980 as cited in Campbell and Wiesen 2009, 49). Lindsay Campbell and Anne Wiesen (2009) explain 
that rhyming is a skill that has “evolved for classifying and understanding sensory experience, as well as the objects 
and features of the environment” (2009, 49). They suggest that rhyming could be used in the design of “circulation 
systems [and at transition points] that use varied sensory conditions to reinforce wayfinding” through colors and 
patterns (Campbell and Wiesen 2009). 

Fractals are another pattern that presents themselves within nature, in the cellular make up of plants and animals, 
as well as our own bodies and brain tissues (Sternberg 2010; Terrapin Bright Green 2012). Esther Sternberg describes 
fractals as “branching, self-similar patterns that occur repeatedly at increasingly smaller scales” (Sternberg 2010, 
34).  Another pleasing natural formation is the “medial-axis transformation” (Sternberg 2010). Similar to the fractal, 
everything branches out from the center, much like the formation of a tree (Sternberg 2010). While scientists 
have yet to discover why repeating patterns are pleasing and have a calming effect, Ary Goldberger, professor 
of cardiology at Harvard Medical School, acknowledges that when we fix our “gaze upon complex, repetitive, 
increasing-decreasing patterns” (Sternberg 2010, 35), such as fractals, we are “freed from rigid boundaries of scale... 
[allowing the mind to] move inward or outward, up or down, at will” (Sternberg 2010, 35). This moment of release 
within our minds transfer to our bodies and we are able to break the tense and often confined grip that stress has 
upon us, to concentrate on the beauty that presents itself within natural forms, to follow the patterns, shifting our 
attention from our internal debates to the processes exposing themselves to us - magic. There is a harmonious 
dance between order and disorder within the natural world (Kellert 1997). Within the shapes of clouds, trees, snow 
crystals, etc., processes are “jelled into physical forms” (Kellert 1997, 40) allowing us to see the process of their 
order and disorder; a magnificent dance between creation and beauty. 

We are provided with infinite opportunities to realize and recognize the greatness that nature exhibits while offering 
us unlimited emotional and intellectual growth and development. Natural living diversity “offers us inspiration, 
a source of language, story, and myth, a bedrock of understanding of beauty and significance” (Kellert 1997, 
207). Natural diversity teaches us to push boundaries by testing and exercising our imaginations and creativity, 
challenging ourselves and others, increasing our knowledge and enriching us psychologically (Kellert 1997). We 
have an innate biophilic tie to nature and to living diversity providing us with “endless fascination and wonder” 
(Kellert 1997, 133). 
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There is a significant amount of research that has been and continues to be administered and investigated with 
regards to nature and natural elements, and how they affect people within social settings. Findings indicate that 
the presence of natural elements such as plants “have shown to increase health, concentration, productivity, and 
satisfaction” (Dravigne et al. 2008; Rendall et al. 1992; Leather et al. 1998 as cited in Cooper Marcus and Sachs 2013, 
21) within schools, offices and healthcare settings (Cooper Marcus and Sachs 2013). Water features, both human-
made and natural, have also shown to be an important restorative component incorporated into healthcare settings 
reducing stress, and therefore, increasing overall health (Cooper Marcus and Barnes 1999; Ulrich et al. 2008 as cited 
in Cooper Marcus and Sachs 2013). 

Spaces within healthcare facilities and medical institutions are now places that can be used for psychotherapy 
allowing the patients to relax by working with and within natural surroundings, often creating opportunities for 
the patients to “draw parallels” between what is happening in nature and the processes that they may be going 
through (changes in seasons - changes within their lives) (Cooper Marcus and Sachs 2013). These natural settings 
also allow visitors and staff the opportunity to separate themselves from the often overwhelming situations that 
surround them. The contrast between the sterile interior of such institutions, and the comfort of natural exterior 
environments help to bring people outdoors as a place and method of escape, to be able to breath and relax (Cooper 
Marcus and Sachs 2013). Research indicates that healthcare facilities use healthy-natural exterior environments as 
an initiative when trying to hire new staff and well as bring new clients or patients into the facility (Cooper Marcus 
and Sachs 2013). A healthy garden can help to “demonstrate their [the facilities] commitment to an overall high 
level of care” (Cooper Marcus and Sachs 2013). 

The recommended ratio of hardscape to softscape, within healthcare settings, is approximately 30:70 percent 
(hardscape elements include: walls, paving, decking, etc., while softscape elements include: vegetation, water, 
etc.) (Cooper Marcus and Barnes 1999 as cited in Cooper Marcus and Sachs 2013). Further recommendations from 
research suggest that successful designs and strategies within healthcare settings should be simple with “less wild” 
design elements incorporated (Cooper Marcus and Sachs 2013). Although each design and strategy should be made 
with complete knowledge of the user groups and context to which the design will apply, “wild” design strategies 
are often looked at as unkept, or untamed by its users (Cooper Marcus and Sachs 2013). Color, shade, privacy 
(refuge) are rated the most essential elements for patients within healthcare settings (Cooper Marcus and Sachs 
2013). Providing people with different opportunities to either engage in conversation over vegetation and plant 
life, the opportunity to sit and enjoy the sun or the shade while being immersed within nature, or allowing them 
to find refuge and feel safe while still being able to view their surroundings (prospect) are important components 
within any healthcare facility design (Appleton 1975 as cited in Cooper Marcus and Sachs 2013). 

Providing people with the four “environmental habitability cues”: resource availability, shelter, hazard cues and 
wayfinding, when designing exterior environments is key to the success of any design within healthcare facility 
settings (Heerwagen and Orains 1993 as cited in Cooper Marcus and Sachs 2013). These cues are not only functional, 
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but also have important symbolic meaning found inherently within each of us (Cooper Marcus and Sachs 2013). 
Intrinsic value was placed upon each cue as a method and way of survival several thousand years ago. Still to 
this day, we have an innate dependence upon them. Evidence indicates that the importance of each cue increases 
when people are ill, have fatigue or feel physically, mentally or emotionally vulnerable (Heerwagen and Gregory 
2008 as cited in Cooper Marcus and Sachs 2013). Design strategies should work to mitigate these negative feelings 
and thoughts that patients, staff and visitors have, offering them protection, clear views, and different types of 
settings or areas allowing them to dictate where they feel most comfortable and therefore allowing them a chance 
to relax - respite.

Very real and measurable benefits are derived from a relationship with nature and natural environments (Cooper 
Marcus and Sachs 2013). It provides a place to relax and focus on something other than what ails us. Our curiosity 
and imagination are able to take flight, stimulated from intimate moments, intimate thoughts (Kellert 1997). Nature 
has the ability to test us; testing ourselves within the world, giving us the opportunity to become more aware and 
appreciative of what surrounds us. Stephen Kellert (1997) explains the we rarely harm the “focus of our respect. 
Only fools damage processes they do not fully understand or that some day may prove beneficial” (1997, 68). This 
respect with nature and our natural surroundings, the knowledge that exists, proving how nature is beneficial to 
not just humans but to all the animals, ecosystems and “biogeochemical” processes are exponentially important 
and crucial to all survival (Cooper Marcus and Sachs 2013; Kellert 1997). Healthcare is about “promoting health 
and restoring human health” (Cooper Marcus and Sachs 2013, 288). Research illustrates the importance and  vitality 
that nature and natural surroundings offer in these types of healthcare settings. Exterior environments should be 
designed to heal and restore human health, as well as animal, habitat and planet health. If healthcare facilities 
are to restore and promote healthy living, should they not promote healthy living and well-being for all that they 
affect and come into contact with? Landscapes and exterior environments have the ability to shape what and how 
we feel about places and the events that occur within those spaces, to help shape our memories and preferences 
(Campbell and Wiesen 2009). Landscape Architects, within healthcare settings, have the ability and knowledge 
like that of doctors, to make positive changes, physiologically and psychologically, within peoples lives through 
appropriate and stress-relieving designs. 
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M a G I C a l  F O r e S t S - M a G I C a l  K N O W l e d G e

We must see beyond what is just placed in front of us. We must see past the destruction and problems, looking 
through to the solutions that present themselves in nature; if only we would look to see. Diana Beresford-Kroeger 
in The Global Forest (2010) stresses that we as humans are ignoring the patterns and signs that nature presents to 
us (2010). She states that humans considers themselves as an “independent species apart” from the “web of life”, 
when in fact we are just one species within the web, standing “on a fragile platform of life that is but a whisper 
away from death” (Beresford-Kroeger 2010, 70). There is a knowledge that presents itself to us if we would just 
listen, watch, and see. Powers exists within nature keeping things in a fine balance between life and death, chaos 
and harmony. Reading Diana Beresford-Kroeger’s words I am swept into a melancholic dance between despair and hope. So 
many beautiful solutions exist that so many do not know about. Why? I sit asking myself why? Why such a lack in knowledge 
... why did I not read this earlier? Her words set my imagination running and I pull to try to keep the knowledge within me 
tight ... so not to forget ... so not to take for granted. 

“Magical trees and mystical forests are as old as father (sic) time. Magic is known and recognized worldwide both in the 
past and in the present. The word itself is very old and arises with the birth of civilization. Its source is from the Old Persian 
maguš, meaning sorcerer. And magic is universally understood as something that has extraordinary powers bordering on the 
supernatural. Some trees of the global garden fit the bill and these trees are indeed magical trees” (2010, 15).

Within the global forest each tree, each species has either a medicinal chemistry within its wood, or a poisonous 
one. Diana Beresford-Kroeger posits that this medicinal chemistry has the ability to change from year to year, from 
season to season, depending on the amount of stress from disease or weather that has been exerted upon the tree 
(2010). Trees within the same areas are able to identify if one of their own have had an increase in their chemicals, 
mimicking the increase within themselves (Beresford-Kroeger 2010). Perhaps this explains why trees within close 
proximity to one another are all very similar in shape, size and health. 

Outlined below are some of the points that Diana Beresford-Kroeger has covered within The Global Forest (2010) 
explaining the magic that exists within many of the trees and vegetation within the global forests:

* Medicinal trees are able to release aerosols into the atmosphere, in all different amounts, dispersing amongst 
“airbourne molecular traffic” either releasing antibiotic, fungicide, or anticarcinogenic compounds acting as a 
antiviral, antibacterial, or antifungal shield (2010)

* The oak (Quercus), walnut (Carya), and hickories (Juglans) trees were the first trees of the savannah that all 
developed ways to survive and thrive (for example: creating potash to be used as a fungicide and sunscreen) 
(2010, 11)

* The oak trees (Quercus), a “specialty of the native forests”, are in high demand. The North American continent is 
known for growing “the truest and best oak”, producing woods that are “unique to this continent”. Oaks are able 
to produce their own sunscreen: a “suntanning cream” made up of “aromatic biochemicals” called quercitrin and 
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quercetin. “They absorb the high-energy region of the light spectrum and resonate the excess energy in a quantum 
change. This bleeds off any damage their energy may cause to the internal metabolism of the tree itself” (2010, 
12). Oak is used in the making of casks within the wine industry in North and South America, France, England, 
Germany, and Australia; a need also exists within the whiskey industry (2010, 23)

* The hickories, Carya species, are “masterminds of carbon sequestration. These trees feed the carbon into the organic 
chemicals that make up the dense polymeric structure of hickory woods” (2010, 12). This species can be grown, 
in both North and South America, for their nut crops which are valuable for their nut meats, nut shells, and nut 
flours, as well as their contribution toward the alcohol industry for their nut liqueurs (2010, 22)

* All members of the Juglandaceae (walnut family): produce medicinal wood. In the fall these trees “drop juglone 
sedatives into the water” affecting the hormancy while stabilizing and lowering “the basil metabolic rate” of fish 
and other water creatures (2010, 112; 31)

* The walnuts, Juglans species, “produce root allelochemicals that act as a soil drench of chemistry, scouring the 
ground around the mother tree and keeping the area free of her children’s saplings. This is because the competition 
would kill both mother and child (2010, 12-13)

* By holding a green walnut, Juglans nigra (J. nigra), “a young child will receive protection from early childhood 
leukemia” (2010, 37). This is because on the ridges and folds of the outside of the husk there are “grandular hairs 
carrying an arsenal of explosive chemistry. Some of these chemicals are iodine-based and release a pungent smell 
of iodine aerosol into the surrounding air. These are protective biochemicals” (2010, 37) - these facts are “ignored 
by science” (2010, 37)

* The wood-like pericarp shells of the black walnut (J. nigra) and the butternut (J. cinerea), members of the  Juglandaceae 
family, are used in the “pressure washing of the façades of older buildings and the sandblasting of paint on aircrafts. 
The pericarps scrape away the detritus of pollution and paint like large-grained sandpaper without harming the 
underlying layers” (2010, 38)

* “Walnuts are grown for their chocolate-colored wood, which is stable as veneer. Dark luster woods are rare in 
the global market and are much in demand. A single straight bole of walnut that can be used for veneer can bring 
in $60,000 at auction” (2010, 22). These types of trees can be used as a financial plan for the future - referred to an 
a “cash crop” (2010, 22)

* Rosaceae (rose family), a native species,  such as apple and cherry trees, are beneficial for “farms’ bioplan”. The 
saucer-like shape and/or morphology of the flowers is their most valuable trait, allowing pollinating insects the 
ability to “rotate in flight inside the flower to gather nectars and pollen. They cross-pollinate different flowers of 
similar species, improving the production and quality of the fruit (2010, 21)
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* Honeybees, ichneumonid wasps, chalcids, and native bees (beneficial insects and pollinators) use the Rosaceae 
and Leguminosae flowers “because they can rotate inside of their form and feed on nectar, pollen, and honeydew, 
all of which are produced in very large amounts” (2010, 21)

* “The Leguminosae (pea family) offers food to a different kind of flying beneficial insect. The native pollinators like 
bumblebees that are heavier and stronger in build take on the legume flower, and walk to the staminal tube. Both 
pollen and nectar from these flowers feed another team of players like the green metallic cuckoo wasps and the 
leaf cutter bees, who are important in field pollination and in predation itself” (2010, 21-22)

* Honey locusts and laburnums, from the Leguminosae family, are beneficial to farms due to their “natural nitrogen-
fixing ability” (2010, 21)

* The honey locust (Gleditsia) are pod-producing trees that produce poisonous wood. Their leaves are mobile: 
closing at night and on cloudy days and opening flat to receive the sun (2010, 13; 113). The “set-asides” from this 
tree represent “a four-billion-dollar business in North America”. Not only is the wood termite- and insect-proof 
“it is an excellent substitute from pressure-treated woods” (2010, 22)
 
* The pod crop from the honey locust is a “source of flour” and “of diary ration when the dried pods are fed with 
hay and various medicines” (2010, 22)

* “Trees like Asimina, pawpaw, can be grown for their delicious pineapple-mango-banana-tasting fruit, both in 
North America and tropical areas. They can be coppiced for medicines called acetogenins to treat drug-resistant 
cancers, and for naturally occurring, biologically degradable, all-purpose insect repellents. The pawpaw is also a 
butterfly tree” (2010, 22)

* The hawthorn (Crataegus), Rosaceae Family: “is closely related to the apple”, having a high concentration of caffeine 
which “improve[s] butterfly health and their ability to survive migration ... the mature leaf produces a hormone 
that has a direct impact on the growth and development of the caterpillar. The hormone is a strength enhancer. In 
addition, the leaf holds biochemicals that make high-energy ATP, adenosine triphosphate, which is the fission fuel 
firing the energy system for migration itself” (2010, 16-17) 

* The hawthorn produces “a unique biochemical commercially known as Curtacrat or Crataegus-Kreussler, which 
affects the beating heart. In the heart there is an artery called the left ascending coronary artery. This little strip 
of plumbing feeds the muscles of the heart itself with much-needed oxygen. This is the pipeline that can get 
blocked. And this is the region that requires the now ubiquitous bypass surgery when it gets severely blocked. The 
biochemical of the hawthorn works on this little piece of plumbing, opening it and keeping it open. This cardiotonic 
is said to have a hypotensive action and function on the heart. It also has a beneficial effect on Stage II congestive 
heart failure, by opening up the most important feeding pipeline of the heart, the coronary artery” (2010, 17-18)

M a G I C a l  F O r e S t S - M a G I C a l  K N O W l e d G e
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* Wafer ash (Ptelea trifoliata), member of the Rutaceae (citrus) family, is a sacred tree; a remarkable medicinal tree 
with a sound knowledge of nature. “Such trees have a war chest of chemicals at their disposal. These chemicals 
... do remarkable things. They can re-regulate the basic metabolic rate of the major organs and recondition them 
back to a normal, healthy state. Wafer ash has one biochemical, marmesin, that acts as a piggyback compound. It 
acts synergistically with other medicines, from aspirins to chemotherapeutic agents, making them more active and 
reactive. This was just one of the sacred aspects of the wafer ash used by aboriginal cultures over the millennia” 
(2010, 94)

* Homolanthus nutans (aspenlike tree) is used in the treatment of yellow fever and hepatitis. It now represents a 
new frontier in the management of the HIV virus. Prostratin, an antiviral biochemical, has been extracted from 
the living plant tissue. This tissue blocks the HIV virus from replication, “just as an antibiotic blocks a bacterium” 
(2010, 18)

* The Elderberry (Sambucus): has no insects, and has never been destroyed by disease. It also has properties that 
rejuvenate and revitalise skin tissues. The flowers of elderberry are used to rejuvenate weary eyes. 

* “The Seneca aboriginal peoples used the elderberry on their premature and newborn babies. These babies were 
washed in a lukewarm water in which dried elderberry flowers had been previously soaked. The warm waters 
contain capillary-protective biochemicals that act as a gentle skin tonic through vasodilation on the newborn skin” 
(2010, 16)

* Within the mature black fruit of the elderberry are biochemicals (rhamnose sugar complex) which “increases the 
efficiency of the metabolism in the avian eye, aiding visual acuity in the transition zones from darkness to light 
and vice-versa” (2010, 16)

* All members of the Cupressaceae (cypress family): produce fungicidal aerosols used in sweat lodge cleansing and 
as air-fresheners from funeral pyres (2010, 113)

* Some members of the Betulaceae (birch family): are antiviral. “Aerosols from these trees would benefit prostate 
cancer, kidney dialysis and organ transplant patients. These are woods of the same family that are infected with a 
fungus that persuades the Corylus species to produce taxanes, an anticancer drug of immense importance in breast 
cancer and other reproductive cancer treatment” (2010, 113)

* The forests in the maritime provinces “tamp down nutrient flow and decrease toxic algal blooms (2010, 31)

* Echinacea purpurea (coneflower): carries a biochemical antivenin power for each of the eight local snakes it shares 
a habitat with (2010, 56)
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* Within the past the savannah was flash-fired to keep everything in-balance. Due to these fires potash was created 
and left behind. A main component of potash is its ability to seek water. Through this process the solution becomes 
the chemical: potassium hydroxide, which is a fertilizer and fungicide (vital) for nut trees. Potassium hydroxide 
“protects cellular tissue against the oncoming frost and the crystalline damage of winter. The potassium becomes 
“readily available for the forthcoming nut crop because it is water soluble ... landing near the trunks of trees, it 
protects the trunks during the fall and winter months from fungal spores, especially the heavier ascospores. The ash 
creates a high pH on the surrounding plant surfaces and acts as an insecticide, keeping populations of pathogens 
low” (2010, 13)

* Mother trees are often the biggest and healthiest trees, with “the best card for genetic deliverance” (2010, 63)

* Mother trees receive the greatest amount of protection. If a mother tree is in danger “carbon-bearing molecules 
flash out from the tree spreading into the atmosphere, moving in airways around the trees of the forest. This 
molecular movement alerts the beneficial bugs to move in, helping with predation” (2010, 60). Cannibalism is a 
form of predation that occurs when the mother tree detects that nitrogen is lacking within the ground; she sends 
chemicals out with her fragrance to attract bees, once the bees come they become hypnotized and die adding the 
needed nutrients to the soil (2010, 61)

* Trees within forests act as communities. If trees are in need of carbon and are not doing well, healthier trees will 
swap carbon from the soil through “mycorrhiza or fungi, whose hyphae stretch immense elastic distances in the 
forest floor” (2010, 60)

* Trees, especially mother trees, will protect themselves and their saplings, either by using “nuclear warfare” or, in 
some cases, to their death. If rival trees are beginning to move in, trees secret a series of complex allelochemicals 
into the soil around their skirts. These chemicals can move in the soil and become deadly to other saplings or any 
other species the tree may take a fancy to kill off”  (2010, 62)
* Other vegetation and plants within forests are very important to the overall health of the forests. How they grow 
and what they look like are indicators of how the season and health within the forest has been. For example, if a 
flower is small it indicates that it has not received enough water, and vice versa, if a flower is large and lush the 
forest has had sufficient rain. 

* Biochemical medicines exist in the most discrete places within the forests: waxes, resins, and gums protect insect 
homes acting as a glue keeping them water- and often air-tight, as well as a fungicide and antibiotic (2010, 58)

* Canines such as wolves, coyotes, and dogs search out Agropyron repens (couch grass): a grass that acts as a medicine 
which when ingested clean out the urogenital system (used for “territorial marksmanship”) (2010, 57)

* The red-orange sweat of the hippo is created from the tyrosine-rich plants it ingests. Once eaten, the chemical is 

M a G I C a l  F O r e S t S - M a G I C a l  K N O W l e d G e
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stored until converted into two pigmented acids to produce the hippo’s colorful sweat. The sweat not only acts 
as a sunscreen against UV rays, but is also an antibiotic for the hippo’s hide, healing flesh wounds that would be 
otherwise fatal in hot and humid climates

These are just some of the interesting points taken from Diana Beresford-Kroeger’s essays. If we are able to 
understand things and processes on a larger scale, it will benefit us when thinking about things at a smaller scale 
and within smaller communities. There is a big picture that affects everything and everyone upon the earth. We 
should learn as much as we can to understand these functions and the repercussions of what we are doing and 
what we are designing for. Through appropriate designs and “imaginative approaches” we will have the ability to 
design for sustainable environments; environments that are healthy in the present, as well as the future. Many of 
these answers, as Diana Beresford-Kroeger outlines, are within the forests, “where they always have been…waiting” 
(2010).

There are all types of medicine present upon / within the earth, due to the earth, due to the plants and animals 
that exist upon the earth. It just depends on who you speak to, their beliefs, and what they are trying to accomplish 
through the use of medicine. 

Figure 29: Image taken by Brett Wieterman, 2014. Fernie, BC. 
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H e r b a l I S M

Herbalism is one type of medicine that has been used for thousands of years (Rawlings 1998). It has evolved 
over time, gradually changing and increasing its boundaries and areas to that which it benefits (Rawlings 1998). 
Herbalism stems from the study of specific plants, and how these plants offer medicinal properties, benefiting not 
only health, but food flavoring, preservatives, cosmetics, scents and dyes (Rawlings 1998). Many of the cultures 
and societies that practice herbalism believe, as did Edward Bach, an English physician, that there should be 
balance within the body, mind and spirit to achieve health and harmony (Rawlings 1998). Bach, trained in orthodox 
medicine (the medical field using drugs and operations to cure illness), but took a different approach in the first half 
of the twentieth century: a holistic, homeopathic approach. Bach believed that negative thoughts, as well as stress 
reduced the immune systems capability to prevent and fight illnesses (Rawlings 1998). Through Bach’s studies and 
experiments he was able to conclude that herbs, wild flowers and trees could be prescribed as cures to achieve a 
harmonious balance within the body, therefore increasing healing, health and well-being (Rawlings 1998). 

Bach found that mental imbalances could affect overall health and healing (Rawlings 1998). He therefore categorized 
the “most common negative states of mind into seven main groups: fear, uncertainty, lack of interest in the present, 
loneliness, oversensitivity, despair, and excessive concern for others (Rawlings 1998, 116). All seven categories result 
in one common illness or condition: stress. As we experience mental, physical and emotional stress, as mentioned 
in previous sections, our immune system becomes compromised allowing other illnesses and conditions to develop 
and attack our bodies. Bach, therefore, divided the seven main categories into thirty-eight sub-categories (each with 
their own remedy) directly relating each to specific feelings that people encounter, rather than creating a cure for 
the illnesses or pain themselves (Rawlings 1998) (See Appendix A). The psychological state of the patient warranted 
what herb, wild flower and/or tree, in concentration form, was prescribed as to “restore vitality so those affected 
by the disease could find the inner resources to bring about their own healing - in other words, it is the patient, 
not the disease, who needs treatment (Rawlings 1998, 116). His self-help remedies are similar to another type of 
homeopathic therapy called “vibrational healing”, where “the extracted essence [is able to bring] about the healing 
at a very subtle level” (Rawlings 1998, 116).

Herbalism and other natural remedies for healing and living healthy lives is becoming more popular. People are 
becoming more aware of the benefits that exist within herbs, plants, trees and flowers. Their inclusion into public 
and private spaces will have endless benefits, influencing healing through the stimulation of our minds, bodies 
and spirits at different experiential levels. Through appropriate design we will be able to experience them as either 
individual parts of spaces or as a whole. Light, shade, weather conditions such as rain, or snow, and the surrounding 
smells and textures influence every aspect of a place or space developing how we experience that space and the 
memories and emotions that will later be attributed to / with that place. Many natural occurring places such as 
this exist within the global forests, prairie fields and perhaps even within our own backyards. 
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M e d I t a t I O N

Meditation is also a form of medicine used primarily by nuns and monks, but has become more popular within 
today’s society. In some cultures the goal of meditation is to “enhance positive emotions (love and compassion); in 
the others, it is to reduce negative emotions (stress and anxiety). Yet, from a physiological point of view, enhancing 
the positive and reducing the negative will both ultimately improve health” (Sternberg 2010, 187). Many studies 
have been conducted in order to understand what happens within meditation: how meditation affects the brain 
and how this in turn affects healing. 

One type of study that was conducted by Richard Davidson, a world-renowned neuroscientist, included brain-
imaging scans which were preformed on meditating monks (Sternberg 2010). These studies concluded that there 
was increased blood flow within the areas of the brain that are involved with love and attachment (Sternberg 2010). 
They also found that areas of the brain that control maternal and passionate love, reward pathways for addiction, 
sex and music, empathy and desire all became active (Sternberg 2010). Depending on the form and way in which 
people get to their place of full meditation and concentration, whether through words or vision, the end goal of 
how they achieve a state of “peace and love” is similar: brain regions that become active are “those that underpin 
passionate and compassionate love” (Sternberg 2010, 191).

Remarkable changes occur within the brain “during meditation and prayer - changes that create a unique state of 
mind different from wakefulness of sleep” (Sternberg 2010, 192).  Esther Sternberg (2010) states that the Dalai Lama 
practices one of the “oldest Buddhist meditative practices”, whose goal is to achieve compassionate meditation 
(2010). The goal of compassionate meditation is to “practice compassion to its fullest extent” (Sternberg 2010, 189), 
while maximizing patience, achieving a “real compassion that is based on reason [and not the “ordinary” type of] 
compassion or love [that] is limited by desire of attachment” (Sternberg 2010, 189). 

Within the Buddhist tradition it has been recognized that stress is not a conceptualized word, and therefore, is 
absent from their vocabulary (Sternberg 2010).  A Tibetan word dukkha, meaning anguish and suffering, is of closest 
relation to what we refer to as depression and depressive suffering in “Western tradition” (Sternberg 2010). Does 
the absence of stress among other traditions say something about ours? Perhaps it is a societal condition or illness 
due to the pressure and unreal expectations and/or deadlines we exert upon ourselves and others - not enjoying 
life’s processes, not enjoying our time - the time that we have to enjoy.

Meditation is about the hope or belief of what is to come: a surreal happiness and calm, a patience that should 
be mastered in order to accomplish a meditative state. Do we in western culture, in our “tradition” value this?  Is 
stress an unneeded epidemic that has too much power over us? We should live in harmony, not in a state of conflict 
with our natural surroundings, the natural world (Rawlings 1998). We should increase the positive flow of energy, 
therefore decreasing the negative “in  order to create harmony throughout the environment” (Rawlings 1998, 56), 
and thus, harmony within ourselves.
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Meditation, herbalism and close contact with nature all have similar conclusive evidence supporting the affect 
that each has upon the body and brain. While stress is able to decrease and suppress the immune system, positive 
emotions and hormones are able to increase and improve overall health, healing and well-being (Sternberg 2010). 
Hormones influence mood, behavior, and especially, our body’s immune response (Sternberg 2010). Hormones 
have been found to either enhance or suppress “inflammation and the ability of immune cells to fight infection” 
(Sternberg 2010, 212), depending on the type of hormone, amount that is released, timing and the type of immune 
cell that is being affected (Sternberg 2010). 

Ester Sternberg identifies that “compassion, passion, ecstasy and the accompanying activation of brain pathways 
and release of hormones” (2010, 214) are able to heal. Many studies have been conducted validating people’s claims 
of their autoimmune diseases being healed due to faith (Sternberg 2010). Sternberg stipulates that there is great 
difficulty associated with measuring autoimmune diseases affecting the body due to the natural “waxing and 
waning of hormones” (Sternberg 2010, 214). This natural “waxing and waning” is affected by internal processes and 
factors within the body, influencing the ability of the body to speed up or slow down healing processes (Sternberg 
2010). However, if stress is a leading cause of illness and can be attributed with and connected to other major 
illnesses or the progression of illnesses, is it so hard to believe that ecstasy and compassion are able to help cure? 
The changing of hormones affects our minds, bodies and ultimately, our spirits. Since hormones are associated 
with all of these elements, instilling faith within people that influences their hormones released will have drastic 
effects on the course of their illnesses (Sternberg 2010). 

Esther Sternberg (2010) identifies that Dr. Richard J. Davidson, professor of psychology and psychiatry, as well as 
scientists at Emory University “have found that compassionate meditation [as discussed previously] improves 
immune function. Compassionate and altruistic activities are also associated with better health outcomes in the 
people practicing them” (2010, 213). She posits that, especially within elderly people, volunteer work, social 
interactions and having social ties within the communities reduce the chance of illness while increasing life spans 
with better mental and physical health (Sternberg 2010). 

Landscape Architects have a major role within the field of medicine. While “contemporary” or “orthodox” medicine 
concentrates on the treatment of illness or disease once it has affected the body and mind, in the other, “alternative” 
medicine (such as herbalism, contact with nature and meditation) are able to prevent illness through the reduction 
of stress (Campbell and Wiesen 2009; Kellert 1997; Sternberg 2010). If stress is a gateway to the suppression of the 
immune system reducing the body’s ability to heal and recognize foreign invaders destined to destroy the body or 
part of, eliminating or reducing stress will result in benefiting health, ultimately and especially benefiting overall 
mental and spiritual health. This is so pertinent to the well-being of each and everyone of us, as individuals, as 
communities - as a whole. Landscape Architects have the ability and knowledge to incorporate these elements into 
appropriate designs increasing health and well-being.
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Figure 30: A tree cut leaves a story behind...  Image taken by Allison Birkett, August 2013. Moose Jaw, Saskatchewan. 
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C H a P t e r  t H r e e  -  b e I N G
what realm do we exist within 

 “The air, once the very medium of expressive interchange, would become an increasing empty and unnoticed 
phenomenon, displaced by the strange new medium of the written word” (Abram 1997, 254) ... it “is the soul of the 
visible landscape, the secret realm from whence all beings draw their nourishment. As the very mystery of the living 
present, it is that most intimate absence from whence the present presences, and thus a key to the forgotten presence of 
the earth” (Abram 1997, 226). 
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Figure 31: Image by Pamela Kravetsky. 
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Air, it is the most intimate thing we will and have come into contact with. It envelops us in its chill, warmth, and 
aromatic properties. It is an “invisible richness” ‘holding man (sic) together giving him life’ through his breath; a 
breath taken from the air (Abram 1997). Through its invisibility we feel it as it ‘envelops us, we see objects move 
because of it’: “the medium through which we see all else in the present terrain” (Abram 1997, 226). The air was 
once viewed as inseparable from humans, from the terrain, the landscape of the earth; an awareness existed of this 
inseparability and we were aware of all that occurred (Abram 1997). What occurs to the earth affects the air and 
the air affects every one and thing upon it. When did this knowledge change? When did the respect for the earth, 
for the air and, therefore, our health and well-being change? When did we start taking these for granted?

Hebrew script, only made up of consonantal characters, embraces the presence of the air (Abram 1997). David 
Abram (1997) explains that the sacred texts exclusion of vowels “fostered ... a consciously interactive relation 
with the text - even, for some, an overtly animistic participation with the written letters themselves” (1997, 250) 
and “a continued respect and reverence for the air - for the invisible medium that activates the visible letters even 
as it animates the visible terrain” (1997, 250). It was the “oral awareness” of this medium that joined and made 
mysterious: the “human and extrahuman worlds” (Abram 1997, 250). Abram (1997) explains that air’s capacity 
to produce movement and “life to visible nature while remaining, in itself, invisible and ungraspable” (1997, 252) 
was the mystery that Hebraic writing strived to keep sacred (Abram 1997). 

When the Greek scribes were written “transposing the invisible into the register of the visible ... it dissolved the 
primordial power of the air” (Abram 1997, 252) that existed between the human and invisible world (Abram 1997). 
Participation was no longer valid and/or needed and the act of reading was turned into a passive action (Abram 
1997). As a consequence of this, language has been able to direct, recognize and explain many things that we would 
have otherwise had to engage our instincts and our senses to recognize. An internalization and an enclosure began 
to take place, situating ourselves in the middle, no longer aware of the air or the intellect that existed beyond us 
(Abram 1997). A dulling of the senses, a dulling of our participation within the world and with other life forms 
resulted and now most people are unable to read cues, to read what the animals and plant life are telling us. We 
may have to start once again from the beginning with a phenomenological approach that is put into action and 
directs our gaze, our energy and our emotions.

Landscape Architects have the ability and intellect to present these cues / elements through appropriate design 
no longer keeping them as a “passive backdrop” (Abram 1997). The landscape is alive, breathing in the same air, 
participating in a dance of life with everything that exists. We should become participants within this dance, no 
longer keeping our distance, barricading ourselves from life’s processes. There is a true beauty that exists with living 
in the present, engaging our inherent senses in the world that we actively engage within. Landscape Architects 
hold a key to these designs, to their success and failure, through their knowledge and ability.  
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Our brains and bodies are complex systems working together, simultaneously reading and absorbing information 
through our senses: reading the environment, cues, absorbing stimuli - ‘our body responds activating parts of 
our brain enabling us to see, hear, touch and smell’ (Sternberg 2010, 24). We exist as multi-sensory participants in 
the rush of busy cars and loud soundscapes, busy lights and flashing signs (Campbell and Wiesen 2009). There is 
a  sensory overload leading to the production of too much stress. Technological advancements provide us with 
simulations of reality allowing us to redefine our priorities, eliminating an “immediate sensory perception of the 
world” (Lightman 2013, 140) that once existed. As Alan Lightman (2013) states: “we have trained ourselves not to be 
present” (2013, 140). We attempt “to be several places at once ... [but are in fact] ... nowhere” (Lightman 2013, 138). 
We supply ourselves with “disembodied experiences” which are disconnected from our immediate surroundings, 
while divulging in a technological pursuit of happiness and separation from the real-world stresses (Lightman 
2013). Lightman (2013), in his chapter The Disembodied Universe discusses the irony regarding science, technology 
and nature; while science and technology have brought nature into the visible realm, therefore increasing our 
knowledge, it has also allowed us to separate ourselves, widening the gap between what we immediately would 
experience, as well as, and especially, from ourselves (2013, 136). We have begun to live what many think to be 
“authentic” lives through the use of our phones, computers, ipods, etc., while trying to keep up with a fast pace 
technologically-run world. What are we then connected to? What are we learning and experiencing through our 
”disembodied machines and instruments” (Lightman 2013, 137)? Better yet, what are we not learning? 

David Abram (1997), in his book The Spell of the Sensuous, “maintains that nature speaks to us through all our 
senses in a different way from how we communicate with each other” (Cooper Marcus and Sachs 2013). He 
discusses, among many other things, the connections and respect that tribal cultures have with the living world; 
their disinterest in learning a different language, and how language is in fact a separate entity from the world and 
the animals amidst it (Abram 1997); that to read “phonetically, we must disengage the synaesthetic [fusion of the 
senses] participation between our senses and the encompassing earth” (1997, 187). We have become oblivious, 
ignoring the sensuous world operating as closed circuits, lacking participation in the thing that gives us life (1997). 
We are equipped to embrace our sensorial characteristics through the integration of the senses: ‘two eyes, two ears, 
two nostrils, two hands etc., strategically placed on both sides of our body’ indicating that our “form is destined 
to the world ... it is an open circuit that completes itself only in things, in others, in the encompassing earth” (1997, 
62) destined for relationships and engagements (1997). 

David Abram (1997) stresses that all of the senses interconnect with one another building our “perception” of the 
world around us, and yet we are never truly static or fixed within that participation due to the fact that perception 
is “open-ended”, “unfinished” and always in a state of flux (1997). The flux of the perceiving world intertwines and 
becomes a malleable, fluid form, penetrating our bodily “membranes” influencing our perception and participation 
with the surrounding world, and vice versa - the participation of the world with us. The constant shifting and 
transformation of perception, thus our senses and participation represents a “metamorphosis and exchange”, 
as our “body draws sustenance and its very substance from the solids, plants, and elements that surround it; it 
continually contributes itself, in turn, to the air to the composting earth, to the nourishment of insects and oak trees 
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and squirrels, ceaselessly spreading out of itself as well as breathing the world into itself, so that it is very difficult 
to discern, at any moment, precisely where this living body begins and where it ends” (Abram 1997, 46-47). The 
interconnection and overlapping of the senses, the “chiasm” (criss-crossing and interweaving) that occurs within 
our body, our body within the world and the world within our body, allows us to expand beyond our physical 
form, amalgamating our existence with the existence of the world. Our presence with its presence, exemplifying 
the depth to which our “mortal limits” are not determinate of how we truly exist (Abram 1997).

The more we become aware of this existence, this exchange and interweaving which exists between our senses and 
the natural world through the knowledge of how our senses ultimately work, the more frequently we will be able 
to unleash our inner-thinking, -overanalyzing being. David Abram (1997) refers to this as “reacquainting ourselves 
with our breathing bodies... consciously frequent[ing] the wordless dimension of our sensory participations...” (1997, 
63). Esther Sternberg (2010) describes this “wordless dimension” as a place of “sensory binding” (2010, 141), which 
is a very important concept to understand when designing for “spatial integration”, as it affects the hippocampal 
area of the brain (2010). Short- and long-term memories, as well as spatial navigation, are the primary activities 
associated and controlled by the hippocampus (Encyclopædia Britannica). Each cell ‘receives “sensory inputs” in 
order of importance, starting from the “internal proprioceptive cues”, visual cues, smell and then motion cues’ 
(Sternberg 2010, 141). The “hippocampus” and its “place cells”, as Sternberg posits, “are both the integrator and 
mapmaker in your brain” (Sternberg 2010, 141). While other areas are also involved with the on-going integration 
of information, the hippocampus is the main component creating “multidimensional, multisensory image[s] of 
where you are in space” (Sternberg 2010, 141) and the memories you will form of that space (Sternberg 2010). In 
Alzheimer’s patients the area of the brain primarily affected is the hippocampus (Sternberg 2010). This knowledge 
contributes to how space and place are thus seen in the eye’s of these patients, therefore contributing to the 
knowledge of how spaces should be designed for people with Alzheimers. 

Although contributing to the overall integration and mapmaking each of the individual senses are very different. 
Provided is a breakdown of each sense and some important aspects and elements to consider when designing:

Vision is the first of the senses that we immediately perceive (Sternberg 2010; Rawlings 1998). It is a very complex 
system within the body: ‘firing electrical impulses and chemical reactions reaching and activating blood flow, 
different cells and nerve endings through complex processes’ (Sternberg 2010). Light and dark are the first elements 
detected when using your vision (Sternberg 2010). Before any object is identified, your eyes breakdown whatever 
it sees into ‘details, recognizing “edges and lines”. The pieces are then fit together with the brain filling in “bits” 
if they are missing’ (Sternberg 2010). ‘Shapes are formed and the brain begins to search through your memory 
storage, working to identify the object or shape; once this occurs your brain signals what to do with the information 
that it has just received’ (Sternberg 2010). Continual brain-scanning takes place, constantly searching for matches 
within memory stores enabling us to recognize what we see (Sternberg 2010). “The brain is a matching machine 
that stores memories and recognition of different types of objects in different places. Depending on the category 
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in which your brain places the object, different parts of the brain become active - blood flow increases, nerve cells 
fire off electrical impulses, genes start making proteins, chemicals are released from nerve endings, and nerve 
cells signal to one another. You literally connect the dots” (Sternberg 2010, 28). ‘“Distant, medium-range and close 
up” objects are all stored in different areas within the brain: close up elements are viewed as objects, such as a 
coffee mug, while things that are further in the distance are viewed as a scene, such as the horizon-line’ (Sternberg 
2010). Sternberg emphasizes our ability to zoom in and out of scenes in the distance and then to closer objects - a 
narrative of what is recognized forms the overall picture creating a “story” connecting everything together (2010). 
However, Sternberg posits that if “there is something within the scene that doesn’t fit, the scene will feel unsettling 
or magical” (Sternberg 2010, 32). 

Faces and buildings are also stored in different areas within the brain from that of objects (Sternberg 2010). 
Researchers using scientific techniques, such as “positron emission tomography (PET scans), magnetic resonance 
imaging (MRI scans) and computerized axial tomography (CAT scans)” (Sternberg 2010, 29) produce real-time 
scans of people while identifying these specific items (Sternberg 2010). This knowledge is extremely important for 
healthcare centres, as well as designers within every discipline. Patients that have impairment from accidents, or 
trauma (created from strokes) affecting these areas of the brain will need very specific elements designed for them 
(Campbell and Wiesen 2009; Sternberg 2010). If certain areas in the brain are hurt or affected the patients may no 
longer be able to identify people or certain landmarks, such as their family members and/or their dwelling to 
which they live (Sternberg 2010). However, since objects, buildings and faces are all stored in separate areas of the 
brain, designers have the opportunity to design specific elements that should be unique and recognizable to the 
patients, creating comfort rather than stressful, disorienting situations - situations that can be completely avoided 
through conscious design solutions.

Light and dark, as mentioned previously, are the first elements detected when using vision, and are crucial to 
our overall health (Campbell and Wiesen 2009; Sternberg 2010; Terrapin Bright Green 2012). Circadian rhythms, 
endogenously generated rhythms (Encyclopædia Britannica), affect us physiologically; the natural hormones 
and chemicals within the body and brain align themselves with these flows, automatically rhythmically cycling 
(Sternberg 2010; Terrapin Bright Green 2012). The sun is the strongest and most influential cue affecting the circadian 
rhythms of not only humans, but plant and animal life as well  (Sternberg 2010). Melatonin, “a tiny molecule 
made from the amino acid tryptophan ... pulses through the bloodstream at night” (Sternberg 2010, 46) gradually 
shifting as the night progresses. Imbalances in the timing of melatonin can be found in teenagers, or people who 
produce the molecule too early or too late in the evening leading to either sleepless nights, or falling asleep late 
and waking up late (Sternberg 2010). Stress hormones are also affected by the brain’s circadian rhythms, if these are 
activated too early within the evening people may find themselves awake and worried during the middle of the 
night (Sternberg 2010). ‘Nerve cells within the eye are triggered by light, therefore triggering the circadian rhythms 
which are also interconnected to certain areas of the brain that regulate the rhythms of the heart’ (Sternberg 2010). 
Through this scientific evidence researchers have found that natural light (sunlight) is able to not only ‘enhance 
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moods, promote neurological health and affect overall alertness’ (Figueiro et al 2002; Heerwagen 1990 as cited 
in Campbell and Wiesen 2009), but also affects stress hormone levels and heart rhythms (Sternberg 2010). This 
information is critical when designing spaces and places for healing, as well as, general health as preventative 
measures for illness and disease. 

Research conducted within healthcare facilities have reported that patients, when given bright rooms with  windows 
and natural light, need less prescription pain medication when compared to patients in rooms without natural light 
and windows (Walch et al. 2005 as cited in Campbell and Wiesen 2009). Other important benefits to these naturally 
lit rooms include rapid recovery rates, reduced pain levels, and therefore, patients are requiring less time within 
the facilities (Walch et al. 2005 as cited in Campbell and Wiesen 2009; Sternberg 2010). 

People affected by seasonal affective disorder (SAD), a form of depression affected by a lack of sunlight, as well as 
people who work shift work or live in Northern countries where sunlight exposure can be limited, report low stress 
hormones, other depression related illnesses and/or conditions, lack of interest, spirit and/or energy, and fatigue 
(Rawlings 1998; Sternberg 2010). Brief encounters with sunlight, although prolonged periods are recommended, 
have had significant effects on people with depressive conditions (Campbell and Wiesen 2009). Heart rhythms, 
important in these types of conditions, are affected by sunlight due to its ability to ‘speed up or slow down 
the intervals of the heart’ - “the adrenalin-like nerves of the sympathetic nervous system and the vagus nerve” 
(Sternberg 2010, 48). Research also indicates that there are higher cancer-rates in people who work shift work, or 
those who travel to different times zones frequently, due to the lack of sunlight exposure (Sternberg 2010). “Women 
who spend their lives on night shifts had 30-80 percent greater chance of developing breast cancer then those who 
worked regular hours (Sternberg 2010, 50). This research and evidence is critical information proving the beneficial 
effects of sunlight, not only for people with SAD, or other conditions related to lack of sunlight, but also for “normal 
functioning” people as well (Campbell and Wiesen 2009).

Natural immune fighting functions are activated with exposure to sunlight (Sternberg 2010, 51; Beresford-Kroeger 
2010). When light touches our skin, “it triggers chemical reactions in the photoreceptors in the eye” (Sternberg 
2010, 51; Beresford-Kroeger 2010). While too much sunlight can be dangerous (sunburns), the right amount 
influences a vibration within old cells giving them the ability to heal (Sternberg 2010). New immune cells replace 
old immune cells and produce vitamin D which is needed for calcium (the compound essential for healthy, strong 
bone development) (Cooper Marcus and Sachs 2013; Sternberg 2010). ‘Studies conducted found that 84 percent 
fewer hip fractures occurred when elderly people spent at least fifteen minutes per day in the sunlight’, as well as 
aiding in the prevention of rickets and myopia within children (Bowcott 2010; McBrien, Morgan, and Mutti 2008 
as cited in Cooper Marcus and Sachs 2010). Esther Sternberg (2010) posits that there are increasing illnesses and 
conditions within women and children whom do not receive adequate amounts of sunlight daily, particularly 
contributing to their consumption of vitamin D (2010).
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With this information designers, as well as healthcare practitioners are able to conclude that windows and access 
to sunlight and naturally lit areas are essential not only for the health of people already diagnosed with illnesses, 
diseases and/or conditions, but for everyone within their daily lives. While too much direct sunlight can be harmful, 
the appropriate amount contributes to cell functioning, the brain and body “circuitry”, balancing moods, stress 
responses which are activated through heart rhythms, and our body’s ability to fight infection through immune 
system responses (Sternberg 2010). 

Another very critical aspect of vision that has profound effects upon our health and overall well-being is color 
(Rawlings 1998). Colors have the ability to affect not only our health and how we feel, but also have the ability to 
affect our thoughts, actions, and how we interact amidst our daily lives with people and objects (Rawlings 1998). ‘Sir 
Isaac Newton (1964-1727) was the first to discover the breakdown of light through a prism, resulting in the seven 
colors of the spectrum’ (Rawlings 1998, 67). Red, orange and “strong” yellow are the warmer colors of the spectrum 
exhibiting energy, while green, blue, violet and indigo are cool colors producing feelings of calm, relaxation and 
tranquility which sooth the senses (Rawlings 1998). Romy Rawlings (1998) also specifies that pale yellows, whites 
and cream colors produce similar effects with those of cool colors - providing tranquil feelings (1998). 

The ability for people to detect colors developed several thousand years ago (Sternberg 2010). Esther Sternberg 
(2010) describes that the three pigments, accounting for the whole spectrum of colors, were developed during 
different time periods within human evolution (2010). Geneticists have been able to identify the order in which 
colors developed due to their “variations in sequencing” that each color contains (Sternberg 2010). They were able 
to identify the most “spectral distribution” within the color green or the yellow-green wavelengths due to human 
connections with the natural world through evolution (Sternberg 2010). Next, the blue-range (short wavelengths) 
were developed allowing humans to be able to perceive depth within the color green, and then the orange-red 
(long wavelengths) were created, as evidence suggests, to be able to decipher colorful fruit from the green foliage 
(Sternberg 2010). Sternberg hypothesizes that perhaps this is why we feel so ‘comfortable and safe, and perhaps 
why our bodies begin to heal and restore themselves when we are within green, natural settings ‘ (Sternberg 2010, 
39-40).

The perception of color is a phenomenon that affects people mentally, physically, emotionally and spiritually 
(Rawlings 1998). Physically, the process of deciphering color is a complex interconnected system between the eye 
and the brain. First recognizing the hue of what is being looked at, the brain then deciphers: “light and shade, 
tone and saturation” (Rawlings 1998, 69) and texture (Rawlings 1998; Sternberg 2010). Due to the way the brain 
interprets what you are seeing the effect of color becomes truly psychological (Rawlings 1998). Color evokes 
emotional responses (Sternberg 2010). These emotional responses are triggered from the same brain areas that 
produce cravings where we attach a certain feeling or something we see with a certain object, much like that of drug 
addicts where dopamine is produced (Sternberg 2010). Sternberg (2010) identifies this association with color and 
emotion as classical conditioning which produces activity within the “brain’s reward pathways” (2010, 42). With this 
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knowledge we can therefore deduce that color is completely subjective, producing different emotions for different 
individuals. “Throughout our lives we attach feelings, memories and meanings to our experiences with color, and 
these associations build up our personal color preferences” (Rawlings 1998, 66). Therapists suggest “that we are 
often instinctly drawn toward the color that we most need...” (Rawlings 1998, 72). Therapists have also found that, 
although personal preferences are key to using color therapy to heal or positively influence an emotional response 
within individuals, ‘there is a “universal order” of color that people seem to prefer: blue, red, green, violet, yellow, 
and orange’ (Rawlings 1998, 66).

Color therapy is not only used as a visual therapy, but also for its energy properties (Rawlings 1998). Certain colors 
produce different types of energy; visually impaired individuals can identify colors through the vibrations and 
density they are able to feel within the air (Rawlings 1998). Color energy is used to ‘restore imbalance of emotional, 
spiritual and physical energy while restoring harmony and simultaneously stimulating the patient’s inner resources 
to aid in the recovery of health’ (Rawlings 1998, 65). Conditions such as migraines, asthma, eczema, depression, 
lethargy, colds, high and low blood pressure, arthritis, rheumatism and many emotional and mental problems such 
as stress-related illnesses and disorders are treated with color therapy (Rawlings 1998). 

The use of color therapy within healthcare settings is a critical design element. The relationships between certain 
colors produce different effects (Rawlings 1998; Sternberg 2010). Complimentary colors (colors across from 
themselves on the color wheel: red/green, yellow/violet, blue/orange) have a “tendency to exaggerate the 
differences” (Rawlings 1998, 70). Therefore, within healthcare settings the color white (or gray) should be paired 
with colors to “retain their truest appearance” (Rawlings 1998, 70). When working with complimentary colors 
within healthcare settings care should be given to the amount of each color used, as some hues appear to be more 
dominant: ratios of 70 percent healing color to 30 percent complementary color are recommended (Rawlings 1998, 
70). However, some colors within this ratio still seem to be too dominant and therefore different ratios should be 
used (Rawlings 1998).  

Light and color have significant roles aiding in the healing, health and well-being of every individual upon the earth. 
Visual scenes beyond windows, sunlit rooms, interior and exterior environments designed with the knowledge of 
how brains and bodies react to light and color are essential to the success of every design. Evidence emphasizes the 
need for these elements to exist, not only bringing respite to the people in need of care, but also to the caregivers.  

Scent is another very critical sense to take into account when designing places of respite for people. Like color, scent 
can to be associated with an emotion or set of emotions which ‘develop over time through continued exposure, 
or depending on the intensity of the emotion it can be paired to an emotion within a “millisecond”’ (Sternberg 
2010, 90). Once paired, a scent is often not forgotten, and with a single inhale distant memories, both positive 
and negative can come rushing back into our lives as though we had just experienced them (Rawlings 1998). Our 
sense of smell is so powerful and precise that 10,000 different aromas can be identified from an average person, 
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detecting not only what type of chemical it is, but also, depending on training, what type of concentrate is involved 
(Rawlings 1998; Sternberg 2010). 

Like color, scent is a very subjective phenomenon relying heavily on memory and strong emotion dictating what 
smells we enjoy and ones we do not. As we inhale, scent molecules ‘are taken from the lungs to the olfactory tract, 
which last “100-250 thousandths of a second, just enough time for the brain’s olfactory to recognize and interpret 
the scent” (Sternberg 2010, 76). After the olfactory they are ‘diffused into the lining of the lungs which enter into 
blood capillaries and then into the bloodstream where they are circulated around the body while being stored in 
different systems and organs “exert[ing] their therapeutic effect[s]”’ (Rawlings 1998, 128). ‘Smell is the only sense 
that is directly linked to the right hemisphere of the brain, linking it to emotions, intuition, memories and creativity’ 
(Rawlings 1998, 128). Once a smell is paired with a response, the concluding reaction ‘affects the autonomic 
nervous system and hormonal system controlling biochemical reactions such as heart rate, digestion, feelings of 
anger, fear and especially stress levels’ (Rawlings 1998, 128). Health benefits from inhaling scent molecules can be 
found in certain areas within the body, lasting hours after the encounter  - this beneficial practice is referred to as 
aromatherapy (Rawlings 1998; Sternberg 2010).

Aromatherapy is the practice of using essential oils for treatment of certain illnesses and diseases, working with 
the body, unlike medication that primarily targets symptoms (Rawlings 1998; Sternberg 2010). Essential oils have 
been directly linked through research to contribute to health benefits; the complexity of each oil contains “dozens 
of organic compounds” (Rawlings 1998, 130) therefore helping wide varieties of illnesses, conditions and disorders 
(Rawlings 1998). There are “five fragrance families“ that all scents are placed into depending upon what their 
effects are with regards to the body, mind and spirit: green, citrus, floral, spicy and woody (Rawlings 1998). Romy 
Rawlings (1998) explains that like many things, essential oils can target more aliments and have a more “powerful 
healing effect” when blended together with multiple oils (but limited to two or three) (1998, 142). Similar to mixing 
color, scent too has to be balanced, creating harmony that will not overpower one another (Rawlings 1998). Oil 
use is recommended when either ‘used in massage, bathing, inhalation and/or vaporization, and is generally not 
applied directly to the skin because of their concentration’ (Rawlings 1998, 127).

Aromatherapy has been very beneficial when used for treatment of stress related illness, diseases and conditions such 
as: ‘anxiety, depression, insomnia, muscular and rheumatic pains, digestive disorders, menstrual and menopausal 
symptoms’ (Rawlings 1998, 127). “The science of psychoneuroimmunology has shown that smelling pleasant 
fragrances can, by balancing the mind / body equilibrium, help to strengthen the body’s immune system” (Rawlings 
1998, 130). Using plants within gardens or within certain environments is shown, like that of essential oils, to benefit 
health, healing and well-being since both affect people on a molecular level (Rawlings 1998). Below is a short list of 
certain conditions / ailments and their essential oil / plant pairings created from Esther Sternberg’s Healing Spaces 
(2010) and Romy Rawlings Healing Gardens (1998). Please see these written works for complete lists.
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Stress reduction: chamomile, geranium, rose, sweet marjoram, valerian, clary sage, rosemary 

Reducing irritability: chamomile, hops (if not depressed), lavender

Relieving depression: clary sage

Ease tension, improve mood, induce sleep: lavender, which also acts as a antiseptic, antibacterial, antibiotic, 
antidepressant, analgesic, decongestant, and sedative.

Restful qualities: cedarwood, chamomile, clary sage, cypress, geranium, hops, juniper, lavender, marjoram, melissa, 
rose, valerian, violet, yarrow

Mellowing, encouraging withdrawal from the outside world: carnation, cedarwood, chamomile, mimosa

Lessening fatigue: rosemary

Relieving insomnia: lavender, marjoram

Warming, stimulating: angelica, basil, carnation, fennel, juniper 

Revitalizing: angelica, basil, citrus, cypress, eucalyptus, fennel, geranium, jasmine, lavender, peppermint, pine, 
rose, rosemary, thyme - fragrances from the spicy, woody, citrus range

Energizing, refreshing: citrus, geranium, lavender, peppermint, pine, rosemary

Improving confidence: jasmine, rose

Improving communication: clary sage, geranium, rose

Improving concentration: basil or peppermint

Balancing body and mind: hops, Melissa, rose

Balancing mood swings: geranium

General aches and pains: a mixture of juniper, eucalyptus, pine

Relieving water retention: clary sage, cypress, fennel, juniper, rosemary
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Regulating periods: cypress, rose

Soothing period pains: chamomile, clary sage, lavender, marjoram

Improving sex drive: clary sage, jasmine, rose

Relieving dizziness: peppermint

Relieving hot flushes: chamomile, geranium

Used for antibacterial properties: lavender, sandlewood, tea tree, eucalyptus, geranium, chamomile

Within the five fragrance families certain pairs blend well, while others do not. Appendix B outlines some of these 
pairings. Consideration also should be given to the plants’ and herbs’ scents that change throughout the day, 
such as:  jasmine, honeysuckle, mock orange blossom, and mignonette (Rawlings 1998). As well as the plants and 
herbs that produce “volatile” scents through their oils during hot periods within the day, such as: rosemary, basil, 
and thyme (Rawlings 1998). Choosing plants that are appropriate for specific garden-use is a very critical design 
component that is often overlooked, and can have detrimental affects for its users. Suitable plants, herbs and oils 
should be used in certain types of gardens and/or treatments; less scented plants which require little shade are 
violets, valerian, and angelica may be planted in environments where scent makes patients feel ill, such as cancer 
patient gardens (Rawlings 198; Sternberg 2010). If gardens are to be used at night then plants that release their 
fragrance at night could be selected, such as jasmine (Rawlings 1998). Certain plants may need to be sheltered in 
order to produce their scent, while others may need to be planted next to pathways (mahonia or witch hazel) to 
provide winter-aromas while passing by (Rawlings 1998). 

“Forest bathing” and/or “green exercise” are two recent studies preformed by scientists experimenting with 
aromatherapy (Cooper Marcus and Sachs 2013; Terrapin Bright Green 2012). The first was conducted using a 
‘natural pine-needle scent which showed increased vigor and decreased confusion activating feeling, judgement, 
and motor areas of the frontal lobe, as well as the memory area in the temporal lobe’ (Hyun-Ju, Fujii and Cho 2010 
as cited in Cooper Marcus and Sachs 2013, 17). The second study found that women had reduced maternal stress, 
as well as reduced stress on their babies when a “green odor” consisting of a “50:50 mixture of trans-2-hexenal and 
cis-3-hexenol” was present (Fujita, Miyoshi, and Watanabe 2010 as cited in Cooper Marcus and Sachs 2013, 17). 

Used properly, aromatherapy has many benefits such as providing people with good feelings as they experience 
certain environments that might not necessarily do so, and or relaxing people during treatments and bringing about 
positive feelings and memories in times of need. The “psychological actions” and “molecular interactions” produced 
from aromatherapy are making it more widely used within public spaces such as hotels; oils are being incorporated 
into ventilation systems to produce feelings of relaxation and calm for guests (Rawlings 1998; Sternberg 2010). 
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This knowledge is extremely beneficial and can be used within healthcare settings, where stress relief and tension, 
as well as healing properties are essential for not only the patients, but also the caregivers, such as doctors and 
nurses (Sinclair 2011).  

Sound - sound is something that can either be wanted or unwanted depending on the internal state of your being. 
Within healthcare settings sound / noise is said to be the biggest stressor increasing stress-related conditions such 
as: heart rate, blood pressure, and sleep disturbance, which affect psychological health, healing and well-being 
(Sternberg 2010).  Our brains are continually receiving signals from the auditory information collected from the 
ears (Sternberg 2010). This information is analyzed, reconstructed and perceived as a subjective phenomenon, just 
like the other senses (Sternberg 2010). Loud sounds trigger our nerve cells which enable us to hear; these sounds 
however can become startling depending on how loud and what type of sound it is (Sternberg 2010). Roger Ulrich 
has identified the decibels that are appropriate for healthcare settings, as well as other settings: a ‘quiet office 
registers at 35 decibels; a room conversation at 40-45 decibels; loud music heard through headphones registers a 
68 decibels’ (Sternberg 2010, 218). Hospitals are required to be within the 35 decibel range, however, Ulrich found 
that the ranges exceeded those levels and are often registering in the 68-90 decibel range (as loud as a motorcycle) 
(Sternberg 2010).

Stress is an extremely important element when considering sound, as well as all of the other senses and how they 
affect the mind and body. If patients are continually bombarded with loud, startling noise they will never be able 
to calm their nerves and relax. As discussed earlier, stress produces very significant effects on the immune system, 
but it also has profound consequences with regards to “wound healing, reducing the bodies ability to make 
antibodies, and impairing the immune system’s ability to fight infection” (Sternberg 2010, 73). Therefore reducing 
loud, unwanted noises within healthcare settings is crucial for overall healing and health.
Perhaps the act of increasing positive sounds will make the opposite true. Fractals, the branching, self-similar 
patterns, mentioned previously, are not only visually stimulating, but are also found to be pleasing when listening 
to music that has similar patterns within it (Sternberg 2010).  John Thayer, author of the Journal of Psychomusicology 
(1983), found that music affected people’s emotions, physiological responses such as heart rhythms, as well as 
affecting the nervous system (Sternberg 2010). Thayer found that when people listened to music they would 
‘shift from a stress mode (adrenalin-drive, sympathetic pattern state) to a relaxed mode (parasympathetic relation 
response)’ (Sternberg 2010, 71). Thayer’s findings recognize that the body responds positively to “infinitely 
repeating patterns found in nature” (Sternberg 2010, 71), like that of the fractal. This, like vision and sound, is 
because ‘dopamine is produced, activating the reward pathways and the release of endorphins through chemical 
and electrical impulses, ultimately creating intense feelings of desire’ (Sternberg 2010, 66).

Studies have also found that while ‘listening to music antibodies, the “first line of defense against infection”, are 
produced in the saliva’ (Sternberg 2010, 74). Another study produced on hernia patients, had significantly positive 
outcomes while listening to music while under anesthesia; a faster recovery rate was observed, as well as a third to 
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a half of pain medication was administered when compared with patients who did not listen to music (Sternberg 
2010). Research and studies conclude that, similar to the other senses previously discussed, sound / music have 
very beneficial characteristics affecting not only our emotions, but also have profound effects on the nervous 
system, nerve chemicals and hormones, which simultaneously affect our immune system function - our overall 
health, ability to heal, and well-being (Sternberg 2010). 

When people are ill and put into environments that are unfamiliar, certain senses become accentuated, drawing in 
stimuli from their surroundings. Designers need to take this fluctuation of the senses into account when designing 
places for people that might not enjoy loud, startling, or disruptive sounds. The textures and elements within such 
places need to be investigated and designed to account for these shifts, allowing people a stress-free experience. 
Noise has the ability to stunt healing, while music has the ability to soothe the emotions and mind, placing the 
body in a better place to heal. Exterior environments can be designed to decrease the sound of the unwanted 
urban soundscape elements including traffic, sirens, people, while influencing the natural sounds of the landscape: 
grasses flowing in the wind, trees and shrubs rustling, birds singing. Designers have the ability to create pink noise, 
a constant sound which is able to drowned out the other loud noises almost becoming invisible (Rawlings 1998; 
Sternberg 2010). Through music, texture and different materials these design components will become possible.
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“There is an intimate reciprocity to the senses, as we touch the back of a tree, we feel the tree touching us; as we lend 
our ears to the local sounds and ally our nose to the seasonal scents, the terrain gradually tunes us in turn. The senses, 
that is, are the primary way that the earth has of informing our thoughts and of guiding our actions. Huge centralized 
programs, global initiatives, and other “top down” solutions will never suffice to restore and protect the health of the 
animate earth. For it is only a scale of our direct, sensory interactions with the land around us that we can appropriately notice 
and respond to the immediate needs of the living world” (Abram 1997, 268). 

I constantly touch, not in the same sense that my clothes touch my body, but by the way my fingers can find something soft 
to caress, something to stop my mind from its on-going wander. It is that something that releases a tension deep within me 
past my stomach knots and scattered brain. My grandpa’s ears were some of the first things I can remember feeling, their soft, 
wrinkled lobes, I would sit upon his knee and fall asleep. I now find myself constantly searching for that soft ‘something’. Smell 
as well encapsulates my being ... bringing me down to the present, bringing my heart back to a slower rhythm. Perhaps I am 
stressed, in a constant state of worry. These are my vices, these are what bring me back and settle my soul.

Touch is one of the first things we are able to recognize within our lives; before speech, before sound, we are 
touched - we touch back. ‘Through all of our senses, smell and touch are the only two we will ever come into direct 
contact with’ (Sternberg 2010, 75). Each sense informs us about our surroundings, each one helping us to develop a 
relationship with what we are perceiving, building three-dimensional images completed with the “last“ sense - the 
haptic sense (Sternberg 2010). Esther Sternberg (2010) defines the haptic sense as our “ability to form an image of an 
object through the sense of touch” (2010, 93). Touch - the sense that is far more “fine-tuned” to the immediate world 
around us, allows us the ability to feel and analyze its “texture, moisture, and temperature” (Sternberg 2010, 92). 

Esther Sternberg describes the process of touch: “when you touch something, the pressure receptors in your skin 
tell you how hard you are pressing. These receptors, called mechanoreceptors, are present in virtually every living 
cell. … These tiny transducers, consisting of just a few molecules, lie within the membrane of the cell and respond 
to pressure. As pressure deforms the cell membrane, channels in the mechanoreceptors are also deformed, and 
open up to allow charged atoms into the cell. The flow of these ions creates an electrical current ... it is this electrical 
current which signals the brain. In mammals, the deformation of the channels by pressure and touch occurs in a 
variety of tiny organs embedded in the skin” (Sternberg 2010, 92).

Due to the relationships that we develop through touch, we are able to experience things in a more sensorial 
way. Much like that of the other senses, when something we have experienced has been positive with continued 
exposure, we will replicate these positive emotions and feelings. If associations of plant life and textures are  
garnered at a young age, there will be a natural pull and positivity when these elements and spaces are experienced 
later on in life. Plant life within exterior, as well as interior environments are able to foster positive emotions not 
only through visual perception, but also smell and touch. Through touch we are grounded back into the present 
moments. Through intimate contact with surroundings people will be able to fine-tune their tactile senses with the 
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different sensations they encounter (Rawlings 1998). “In texture alone, plants offer an enormous variety of sensory 
experience...” (Rawlings 1998, 12).

Within healthcare settings, different textures and forms are critical to ensure mental respite all-year round providing 
physical and emotional comfort to patients, visitors and caregivers (Cooper Marcus and Sachs 2013). Plants, herbs 
and different forms of vegetation, as well as other materials should provide a diverse palette of color, fragrances, 
textures, and spaces (depending upon the type of illness and conditions patients are diagnosed with), contributing 
to the overall texture and feeling of a space (Cooper Marcus and Sachs 2013). Shade produced with delicate plants 
and different shapes can create visual textures upon surfaces creating different microclimates when compared to 
the expansive open spaces full of sunlight (Cooper Marcus and Sachs 2013; Sternberg 2010). Through our skin we 
are able to sense different environments, the air brushing past us, the sun warming us, creating multisensorial 
experiences that encapsulate us enriching and enlivening the patients and people in general who use the spaces, 
whether in public parks or a palliative care garden. 

Romy Rawlings (1998) expresses that touch, texture and form are “unexploited facets of gardening” (Rawlings 
1998). Designing to increase texture and touch will not only “awaken our senses, [but it will] encourage physical 
movement and exercise, facilitate social connection, reduce stress and depression and elicit positive physiological 
and psychological response[s] (Cooper Marcus and Sachs 2013, 1). Diverse planting palettes, raised beds enabling 
people to touch their surroundings if physically unable to bend down or to whom are visually impaired, providing 
vegetation that can be picked and perhaps eaten, are all things that engage people with their sense of touch, as 
well as their many other senses, positively influencing them physiologically and psychologically (Campbell and 
Wiesen 2009). 

One of the strongest aspects of whether healing, health and well-being will progress in a positive direction is 
ultimately influenced by the way that we feel and how much control we have, or feel that we have. All of our 
senses interconnect through our perception of what we see, hear, smell, touch and taste. If the resulting experience 
is positive it will influence positive feelings, which as explained earlier, has beneficial effects to our health and 
healing properties within our minds and bodies. ‘Through our immersion into nature feelings of calm and arousal 
are created - “a heightened awareness coincident with an increased sense of tranquility”’ (Kellert 1997, 93). How 
our surroundings make us feel is what ultimately dictates the healing processes of our bodies and minds. 

Awe and wonder are often associated with wilderness (Kellert 1997). Through a developed knowledge of this 
wilderness and our external world, we will become spiritually and emotionally closer and better “acquainted with 
[our] own thoughts and feelings” (Kellert 1997, 93). 

Emotional congruence theory is described as an ‘individual’s emotional state which has profound effects on his or 
her experience of a place or thing ... often seeing things in the environment that support the general state of their 
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feelings and overlook the things that may run counter to these emotions (Cooper Marcus and Sachs 2013, 30; 281). 
Therefore, how a person feels will directly affect what they see (Niedenthal et al. 1994 as cited in Cooper Marcus 
and Sachs 2013). Design is a very complex phenomena due to its ability to affect people on psychological and 
physiological levels influencing what they see, hear, smell, and feel. Each sense individually, as well as collectively 
affects our immune system responses. “Design must take into account the needs of our emotions and the strengths 
and limitations of our brain’s ability to synthesize the signals we receive through each of our senses. It must do this 
at every level, from small to large, from our immediate surroundings to a global scale. Research must ask how the 
brain responds to built space, and whether specific aspects of design affect specific aspects of health” (Sternberg 
2010, 293). 

Control is a major influential factor that needs to be considered when designing specific places and spaces as it 
contributes to people’s ability to function in stressful and uncomfortable situations. Research provides evidence 
proving that the degree of control a person has over their surroundings positively influences how they feel 
(Sternberg 2010), whether their amount of control is at a large scale or a small one. Stress responses become 
overstimulated when people are placed into environments, such as healthcare settings, where they find they have 
no control over: their physical surroundings, what they are able to drink and eat, what they are able to wear and 
do, what other people are allowed to do to them and especially the lack of privacy they experience (Proshansky, 
Ittelson, and Rivlin 1975 as cited in Cooper Marcus and Sachs 2013). Physical lack of control, as described, produces 
and accentuates anxiety levels, negatively affecting any progress patients may have made, as well as focus and 
attention levels (Sternberg 2010). The constant progression of these factors weaken the immune system’s ability 
to fight, heal and cope with what is happening. Since these things are inevitable within these types of situations 
and settings, designers and practitioners within healthcare settings have to become aware of how to instill control 
back into their patients lives. 

Properly designed environments can positively influence how people feel through their ability to feel in control of 
themselves, and/or their environments. Clare Cooper Marcus and Naomi A. Sachs (2013) outline specific design 
considerations to consider when designing outdoor spaces, such as gardens for patients and visitors to regain a 
sense of control:
* people should know that the garden exists
* people should be able to get to the garden, and get to it easily
* it should be visible from a main entry and/or other gathering / waiting areas
* the facility should have proper wayfinding signage from areas where the garden is not visible
* it should be open all of the time or at regular hours (signage must present these hours)
* the garden should provide various opportunities for enjoyment
* visual and auditory privacy are essential
* all users should be considered - those within the building and those participating within the garden
* people should have choices within the garden for privacy, to wander, to pick their choice of destination
* easy, as well as more challenging pathways should be provided
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* there should be variety and interesting things to look at
* a diversity of places to sit are essential (sun or shade, private or more open, near the building or far away) 
(Cooper Marcus and Sachs 2013, 25).

A sense of control within these settings can have positive effects; a “rush of hormones and nerve chemicals [can] 
make you feel stimulated and exhilarated” (Sternberg 2010, 102) giving you a sense of empowerment (Campbell 
and Wiesen 2010). A temporary escape, both mental and/or physical can help restore a sense of control (Cooper 
Marcus and Sachs 2013). Even if patients are unable to make the transition into the garden, the thought alone has 
very powerful physical, emotion and mental effects helping to relieve stress and stress-related conditions (Ulrich 
and Addoms 1981 as cited in Cooper Marcus and Sachs 2013). Once people become more familiar with the process 
to which they are able to relieve stress, through practice they will perhaps become more aware of their triggers 
(what triggers and/or activates their stress hormones) and therefore, will be able to cope with, prevent and/or 
eliminate the activation or overabundance of stress they experience. 

Figure 32: While walking I become aware ... a different sensorial experience presents itself.  Image taken by Allison Birkett, August 2013. MJ, SK. 
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Memories play an important role influencing the manifestation of stress within our lives. As discussed through 
this chapter, the senses influence our memories, conjuring feelings of hope, fascination, and positivity, or they have 
the ability to reproduce negative memories and emotions of hurt, sadness, and/or despair. Sensitivity through 
design and knowledge about patient conditions, illnesses and diseases can help determine how the brain is being 
affected, therefore dictating which design elements and environments should / could be created. Our connection 
with nature is very vital when people are placed within environments and spaces that make them feel stressed, 
or uncomfortable. Nature, as evidence has proven, has positive effects on not only our emotions, but also on our 
mental and physical well being. From smells, to textures, to what people are able to see and the amount of natural 
light that is present affects people physiologically and psychologically, influencing their healing processes and 
overall health and well-being. Knowledge about memories and how certain diseases affect memories are critical 
information to consider when designing places and spaces for people, as well as the caregivers and staff involved 
with healthcare.

The act of remembering and the role of memory is a complex system developed within the brain, however, how 
we develop these memories of places, objects and people are significantly influenced by the health of our bodies 
(Sternberg 2010). When people become ill they develop ‘sickness behaviors: “loss of appetite, diminished interest 
in the outside world, decreased interest in sex, a reluctance to move, a desire to rest, sleepiness, depressed mood, 
impaired ability to think clearly, and loss of memory” which are all affected from the production of immune molecules’ 
(Sternberg 2010, 152). 

Research has found that immune molecules, once ‘thought to be produced within the brain, are in fact produced 
within the stomach as it becomes stressed from inflammation and/or infection’ (Sternberg 2010, 157). These 
molecules are then sent via electrical signals to the brain (through the vagus nerve) affecting memory (Sternberg 
2010). Interleukin-1 (the immune molecules affecting memory), have proven to affect not only ‘Alzheimer’s 
and AIDS dementia patients, but also people with inflammatory conditions such as “autoimmune diseases and 
infections, where immune molecules were elevated in the blood”’ (Sternberg 2010, 157). Further investigations into 
interleukin-1 found that the molecule was not only present in people with illness or disease but also in healthy 
individuals; the substantial difference being the amount that is produced (Sternberg 2010). An overproduction 
of interleukin-1 results in the loss of place memories, as well as some memories associated with time and events 
(Sternberg 2010). Evidence substantiates that when people become sick the hippocampus becomes densely packed 
with interleukin-1, therefore interfering with contextual memory (memory of place and what is learned within that 
place), eliminating any association people would have between illness and place (Sternberg 2010). 

Robert Dantzer and Hugo Besedovsky found that “during illness the brain orchestrates a set of motivational 
behaviors which protect the [individual] by helping it conserve its energy to fight infection. When we exhibit these 
sickness behaviors, we are not just passively withdrawing from the world - we are actively seeking withdrawal so 
as to preserve our physiological resources” (Sternberg 2010, 155-156). As a method of protecting ourselves parts 
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of our bodies “shut-down”. Within the hippocampus memories of places and maps of where you have been are 
generally very “vivid”, which explains why in certain illnesses, such as Alzheimers, people have trouble with 
memory (Sternberg 2010). Older reoccurring memories have had the ability to develop strong physical connections 
within the brain and its development; new memories have less connections and therefore seem to be forgotten 
first (Sternberg 2010). As time passes, more and more memories, perhaps in the order created, seem to dissipate. 
Memories that use to bring happiness and calm are no longer there while feelings of anxiety and worry replace 
them. Sternberg (2010) posits that ‘memories are crucial to our sense of self, helping to define who we are and 
where we come from, an ever-changing form within the context of the world’ (2010, 147, 148). However, when the 
hippocampus is affected as it is with Alzheimer’s disease, these memories are lost taking with them a feeling of 
“conscious will, feeling of love and affiliation, and beliefs and desires ... los[ing] a little bit of yourself with each 
memory that disappears” (Sternberg 2010, 148).  

This knowledge exemplifies the importance of specialized design within healthcare settings, as well as residential 
and city design development. While certain aspects of short-term and long-term memories, and where they are 
stored within the brain have yet to be finalized, other important aspects which affect brain function have been 
proven contributing to design development (Sternberg 2010). When we move through places and spaces we are 
able to remember them in sequential order (Sternberg 2010). However, if we are the passive passenger along for a 
ride, the way we experience spaces and places change; the memories of those situations are less vivid. This is where 
landmarks and wayfinding are critical design elements to include. These aspects of design allow people to flow 
through spaces, rather then struggling to situate themselves in space. Landmarks should be large (to be seen from 
a distance), pleasing, and situated in good areas, becoming recognizable against their backdrops drawing people 
to them as a destination (Sternberg 2010). While wayfinding is the ease at which we navigate through space, often 
demarked from good signage, city layout (such as a grid pattern), and use of landmarks. Esther Sternberg (2010) 
posits that while ‘women tend to be better at using landmarks, men are more efficient at using grids to navigate 
through space’ (2010, 139). This information is critical to consider when designing at any scale, whether it be a 
city layout, or that of a garden, and especially important when designing places for people with illnesses such as 
Alzheimer’s - making things easily recognizable and comfortable for navigation resulting in reduced anxiety and 
fear. 
 
If landscape architects and designers within all disciplines produce places that evoke positive emotions which could 
result in the construction of positive and happy memories, positive psychological and physiological changes will 
occur resulting in the body’s nature ability to promote healing, health and well-being. 
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how do we design to alleviate stress?

“Though much research needs to be done, the groundwork has been laid. Each discipline is learning from the other. 
Only with such knowledge can research move forward and new designs be conceived and implemented. Scientists have 
already identified many features of the environment that affect our brains and bodies and that contribute to healing. We 
can put the puzzle together and understand how, as our senses absorb stimuli from spaces around us, different parts of 
the brain become active and enable us to see and hear and touch and smell. We can understand how sense perceptions 
trigger emotions that send molecules flowing through our bloodstream and nerve cells. And we know how those 
molecules can affect the immune system and its ability to heal. So we truly begin to understand how space and place, 
and something as simple as a window with a view of trees, could turn the tide against illness and speed the course of 
healing” (Sternberg 2010, 24).
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Figure 33: Image taken by Allison Birkett, January 2013. Riviera Mexico.
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Accessibility and social support are very important when designing within, and for healthcare settings. However, 
they seem to be just as important in ‘gardens or parks outside of healthcare settings where social interaction is 
common’ (Cooper Marcus and Sachs 2013, 26).  Within all of these settings common design elements are able to 
help to increase positive social interactions. These include, but are not limited to:
* location and configuration of seating is extremely important dictating how and when spaces are used
* fixed seating, as well as moveable seating is recommended allowing people to dictate where they sit
* a variety of different spaces should be designed allowing for different types of interactions: big spaces for larger 
groups and gatherings, as well as allowing for unplanned or programmed activities; small areas for private and 
intimate gatherings, or if a person or patient wishes to be alone
* gardens should be located near waiting rooms and cafeterias so to allow views out into the gardens and/or 
parks 
(Cooper Marcus and Francis 1990 as cited in Cooper Marcus and Sachs 2013; Cooper Marcus and Sachs 2013).

Design considerations for accessibility are very similar to those which provide people with a sense of control 
(Cooper Marcus and Sachs 2013). Allowing for accessibility gives people the opportunity to use the outdoor spaces, 
engaging them within nature and at neighborhood levels (Campbell and Wiesen 2009). It also provides them with 
opportunities to develop a relationship with the gardens or parks, influencing their appreciation and perhaps their 
motivation to provide the park or garden with stewardship (Campbell and Wiesen 2009), as well as their own 
healing and health - the health of the community and the landscape.  

Social support is important for the health of individuals as well as the health of the community as a whole. While 
social support targets helping and supporting individuals offering “emotional, material, and/or physical aid and 
caring” (Cooper Marcus and Sachs 2013, 25), it is able to reach much further into the community. Social support 
can be provided by: “expressing to someone that he or she is cared about; encouraging a person to express feelings 
or beliefs; giving someone a sense of belonging to a social group or network; and providing tangible assistance” 
(Cooper Marcus and Sachs 2013, 26). Social support creates healthier community members through the offering 
of assistance as well as for the receiver, therefore strengthening the community as a whole. Roger Ulrich (1999) 
posited “the people who receive higher levels of social support are usually less stressed and have better health 
status than persons who are more socially isolated. ... Low social support may be as great a risk factor in mortality 
as is cigarette smoking” (Ulrich 1999, 42 as cited in Cooper Marcus and Sachs, 2013, 25). Research has found that by 
providing individuals with higher social support, and thus communities, there will be ‘“less perceived loneliness 
and isolation” aiding in the improvement of recovery’ (Cooper Marcus and Sachs 2013, 26) while simultaneously 
lowering stress levels and raising health levels. 

Social support is also extremely important within healthcare settings, not only for patients within these facilities, 
but the staff as well. Within much of the literature read social support for staff within healthcare facilities was 
rarely discussed. Healthcare staff positions are demanding jobs where patient health is often put before their own. 
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Major support systems should be put into place offering the social support that people need inside and outside 
of the workplace. Support from employers, as well as support from teams of co-workers is crucial to staff health 
and overall well-being. Nursing is an intense, high-stress position, ranked as one of the most trusted positions 
within the healthcare industry, even above physicians (Sinclair 2011). It is one of the “largest professions within 
the multi-disciplinary aspects of healthcare” (Sinclair 2011), and is a good resource for designers to work with in 
order to design healthier workplace environments. If healthcare environments are designed to facilitate the needs 
and health of its staff, positive influences will not only affect them but also the health and care of their patients 
(Sinclair 2011). 

Like meditation, aromatherapy, herbalism, and other alternative forms of medicine, design could contribute to 
the creation of places that help to prevent illnesses and diseases, rather than strictly providing places for people 
when they have already become sick. Salutogenic design falls within this realm of ‘promoting health through the 
use of nature within healthcare settings, offices, schools, neighborhoods, large urban areas, etc.’ (Cooper Marcus 
and Sachs 2013, 32). Salutogenic design’s focus is on the promotion of health “rather than trying to heal what is 
already broken (Antonovsky 1979; Dalani 2011 as cited in Cooper Marcus and Sachs 2013, 32). Research indicates 
that healthcare facilities are trying to take a new approach with regards to how they address the patients and their 
needs; “biopsychosocial” models have begun to be implemented as they focus on a holistic approach where the 
mind and body are viewed as the connected entities they are, rather then the orthodox “biomedical” approach where 
the body is the main focus (Taylor 2012 as cited in Cooper Marcus and Sachs 2013). Buildings within healthcare 
facilities should be designed with new intentions at their roots. Erik Asmussen, a Danish architect, identifies this 
intention: to “serve the physical and technological functions while at the same time, meeting the psychological and 
spiritual requirements of the whole human being. They must express the inner spirit of the life that they contain 
while supporting in a practical way, all the activities that occur within them” (Sinclair 2011, 4). 

Collaborative design processes should occur in order to have successful designs, not only within healthcare settings, 
but for every design that is developed. Participatory design processes allow “stakeholders” (“employees, partners, 
customers, citizens, and end users” (Cooper Marcus and Sachs 2013, 47)) the ability to become actively involved 
within the creative process; the end design should result in ‘environments that will be more responsive and 
appropriate for all users’ and inhabitants’ cultural, emotional, spiritual, and practical needs’ (Cooper Marcus and 
Sachs 2013, 47). 

Participatory design should occur on all levels, and within all scales of the design process in order for the design 
to succeed. Clare Cooper Marcus and Naomi A. Sachs (2013) identify the “conditions that are needed to achieve 
maximum benefits from participation”:
 * a healthcare organization that promotes satisfaction and morale from staff and that understands the values of 
the participatory design process
* a designer who places high value on the satisfaction of users’ needs and who is skilled in the participatory 
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process
* staff and other users who are willing to contribute time, expertise, and enthusiasm to the process
* a skilled and experienced leader who can guide the process (Sommer 1983; Carpman and Grant 1993 as cited in 
Cooper Marcus and Sachs 2013, 50)
(Cooper Marcus and Sachs 2013, 50).

Participatory design process benefits include:
* helping to clarify design objectives
* lower construction costs by avoiding errors
* stimulating positive behavior and attitude towards the new design
* creating a marketing strategy
* creating a sense of community: a sense of empowerment is created when people are able to contribute, giving 
them a sense of ownership that carries forward into the stewardship of the space (Francis 1989; Hester 1984; Ware 
1994 as cited in Cooper Marcus and Sachs 2013, 25)
(Carpman and Grant 1993 as cited in Cooper Marcus and Sachs 2013, 48).

Research illustrates the importance of using participatory design methods and the success created from it. The 
National Health Service (NHS) of the United Kingdom reports increased satisfaction among staff and employers 
with regards to work engagement (going above and beyond what is required to benefit both employee personally, 
as well as the organization) (NHS Employers 2008 as cited in Cooper Marcus and Sachs 2013).

Participatory design processes are vital in creating successful environments, especially within healthcare settings 
as they often reduce stress levels through the creation of appropriate, responsive designs. Designs that are able to 
adapt, transforming to their users needs, will reduce stress in the short-, as well as long-term. Designers should 
strive to create environments that are healthy for every inhabitant: staff, patients, visitors, etc., using the space. 
Appropriately designed environments have the ability to create a cyclical effect - what is good for the health of 
the people, will also be good for the health of the community and planet as a whole. Healthcare facilities have 
the ability to build and/or adapt spaces to encompass the world’s overall healing, health and well-being (Cooper 
Marcus and Sachs 2013). Through evidence-based participatory designs this will be able to occur.
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Evidence-based design is an interdisciplinary field evolved from other disciplines to make appropriate research-
guided decisions (Cooper Marcus and Sachs 2013). These have developed over the past twenty-five years as the need 
for “sound knowledge” within design disciplines has emerged (Cooper Marcus and Sachs 2013). Kirk Hamilton, 
healthcare architect and scholar, defines evidence-based design as: “a process for the conscientious, explicit, and 
judicious use of current best evidence from research and practice in making critical decisions, together with an 
informed client, about the design of each individual and unique project” (Stichler and Hamilton 2008, 3 as cited in 
Cooper Marcus and Sachs 2013, 16). The Center for Health Design (2008) redefined this definition as the “process 
for basing decisions about the built environment on credible research to achieve the best possible outcomes” (2008, 
4 as cited in Cooper Marcus and Sachs 2013, 16). “Outcomes”, as Roger Ulrich explains are: ‘the observable and/or 
medical (blood pressure, heart rate, length of stay, etc.), subjective (reported pain, mood levels, and satisfaction 
with regards to environment and service) and economic (cost of patient care, recruitment, hiring cost of staff, etc.) 
measures of a person’s health, well-being and satisfaction, which are indicators of healthcare quality’ (Ulrich 1999 
as cited in Cooper Marcus and Sachs 2013).

Research with regards to healthcare facilities has increased substantially within the last couple of years (Sinclair 
2011; Cooper Marcus and Sachs 2013). However, much of that research has been directed towards interior and 
architectural components within these areas, and therefore, has been lacking (but growing) within the area of 
exterior environments, such as gardens, to increase the quality of care and positive outcomes (Cooper Marcus and 
Sachs 2013). Evidence-based research has provided concrete proof that through the use of nature within healthcare 
settings, as well as having access to these natural settings, there is an ability to increase positive health outcomes 
among patients and staff through reduced pain, reduced depression, reduced length of stay, increased patient 
satisfaction, increased staff satisfaction, and decreased stress-levels for both patients and staff, therefore decreasing 
the chance of other conditions and/or illnesses from occurring (Ulrich et al. 2008 as cited in Cooper Marcus and 
Sachs 2013). 

Today ‘certain provinces within Canada , as well as in Australia, Singapore, and the United Kingdom require 
that designers within healthcare facilities become certified in Evidence-Based Design’ (Cooper Marcus and Sachs 
2013, 16). Within the United States, although most healthcare facilities do not require this certification, the Center 
for Health Design has established the Evidence-Based Design Accreditation and Certification (EDAC), allowing 
design professionals the opportunity to certify themselves and expand their knowledge (Cooper Marcus and Sachs 
2013). 

Within healthcare settings evidence-based participatory designs should be the main process used when designing. 
Communication and multidisciplinary participation are key aspects when following Florence Nightingale’s (1800’s) 
famous motto: “do no harm” (Sinclair 2011, 6; Cooper Marcus and Sachs 2013, 32). Research indicates that “hospital-
acquired infections and medical errors are among the leading causes of death in the United States, each killing more 
people than automobile accidents, breast cancer, or acquired immune deficiency syndrome (AIDS) (Ulrich 2008, 
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62 as cited in Cooper Marcus and Sachs 2013, 16) emphasizing the importance and influential changes that will 
occur with evidence-based participatory design approaches. The knowledge that nurses, practitioners, patients, 
and other staff have within these healthcare facilities is vital to the overall success of all design projects within 
these settings. With increased staff support, satisfaction and reduced stress there may be less patient depression, 
stress, pain and increased satisfaction influencing everyone’s quality of care and quality of life.

Figure 34: Railway tracks leading west out of the Moose Jaw Railway yard. Image taken by Allison Birkett, August 2013. Moose Jaw, Saskatchewan.
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“The tree is an object solidly anchored in the landscape of identity, which in turn becomes the landscape of the mind. 
This is a touchstone to which self returns for reassurance throughout life. It anchors sanity and healing together in a 
spiritual life of the mind. Such anchors established in youth serve throughout life to stabilize the spirit and produce the 
wisdom of old age” (Beresford-Kroeger 2010, 41).

Children are sponges. Not yet ‘whitewashed’ by society, their minds become traveling-machines taking flight 
every moment they are able while their bodies are grounded anchored in reality (Beresford-Kroeger 2010). Diana 
Beresford-Kroeger (2010) refers to this flight as being “guided by instinct, through which clarity is absolute” (2010, 
41) - not limited in any way. Children have a heightened awareness where they live through their senses, ‘learning 
through their interactions within their physical environments’ (Cooper Marcus and Sachs 2013, 100). Interactions ‘ 
are prompted by their sense of adventure and desire for exploration’ (Kellert 1997, 89). The mystery and discovery 
that are so rich and spontaneous, color their world, their landscape. 

Nature is one of the most beneficial environments for children to interact with and play within (Campbell and 
Wiesen 2009). Lindsay Campbell and Anne Wiesen (200) posit that interactions with nature “encourages exploration, 
and building among other children which aids orientation and wayfinding, group decision making, knowledge 
of how to respond to changing contexts, and improved problem-solving” (2009, 47) while playing in outdoor 
environments (camp, school, home, etc.). Nature not only provides the palette for play, supplying what is necessary, 
often depending on the amount of imagination used, but provides benefits within children’s social, emotional, and 
cognitive development (Kahn and Kellert 2002 as cited in Campbell and Wiesen 2009).

Children’s first expressions of written language come through the form of art (Beresford-Kroeger 2010), as an 
expression of what is important, what lives within their world, what they love. Often these include people 
(families), landscapes (trees), and homes places (Beresford-Kroeger 2010). Stephen Kellert (1997) stresses that 
childhood and adolescence is the most important time to develop connections with nature (1997, 6). ‘Healthy 
childhood development relies on some degree of exhilarating and instructive immersion in natural settings’ creating 
opportunities for children to explore what fascinates and satisfies them, learning to trust themselves and their 
surroundings (Kellert 1997,185). There seems to be a decline in environments and spaces designated for children to 
play and explore their surroundings, now being limited to backyards, or often no place at all (Kellert 1997). There 
is a loss of wilderness, of freedom that restricts children from playing away from home. This lack of space, and 
often the lack of play has resulted in children staying indoors, using technology to experience and sense. There has 
become a decline in development, in learning and the knowledge that the natural world has to offer.

There should be a revision within the design of space that people / children interact with on a daily basis. The 
beneficial influence that nature has upon children needs to be translated into all environments, at all scales both 
large and small. Studies confirm that children who live closer to green spaces have lower BMI [body mass index] 
scores and are healthier” (Cooper Marcus and Sachs 2013, 22) than those who live further away. Studies also confirm 
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that ‘children who have access to nature and/or green space have increased levels of cognitive functioning’ (Cooper 
Marcus and Sachs 2013, 21). Other research concludes that within approximately twenty minutes of “green time”, 
children with Attention Deficit-Hyperactivity Disorder (ADHD) revealed less symptoms (Cooper Marcus and 
Sachs 2013; Faber et al. 2001; Kuo and Faber 2004 as cited in Campbell and Wiesen 2009). Nature is very beneficial 
for the growth and development of children, whether they are completely healthy or ill.

For many patients, especially children, healthcare settings are alien places with sterile walls, lifeless corridors, 
and strange machines. The benefits of providing natural environments for children are unlimited. To experience 
play, to experience trees, birds, sunlight, shade, and plants with their smells and textures could enable sensorial 
experiences, which may bring them to places that feel familiar and safe. These exterior environments could provide 
them with the opportunity to escape from their confinement, allowing them to feel free and regain a sense of 
control, control over themselves, and perhaps over their environment (Cooper Marcus and Sachs 2013). Within 
these outdoor environments children will have the opportunity to relate to staff and family on a different level, they 
will be provided with opportunities to relax, and therefore, may feel less stress (Cooper Marcus and Sachs 2013).  
Research has found that while adults prefer healthcare settings with different seating and things to see, children 
prefer settings that give them things to do (Campbell and Wiesen 2009; Cooper Marcus and Sachs 2013).

Providing spaces for children to experience nature, whether at home or within healthcare settings is extremely 
critical to their health and overall development. How children develop is influenced by the tools they acquire when 
they are young. These are tools they will refer back to and use when they are older. Nature has the ability to teach 
patience, limits, empathy, boundaries, and so many more positive life skills. Nature’s lessons are unlimited, each 
having and creating very different experiences. A very important lesson, that is often forgotten, is disappointment. 
Disappointment divulges critical emotions, thoughts, and often stress. How people are able to deal with the stress 
of disappointment and failure is a very crucial part of development. How we adapt to situations and problem-solve 
are key components to living healthy lives. Nature, an endless wealth of knowledge awaiting our exploration, can 
instill the lessons and skills that are needed to live happy, healthy lives. We are all children within our own right, 
within our bodies and minds. Children are the future; the future is with nature (Beresford-Kroeger 2010).
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To know the disease is to know how the body will respond, and how the body will respond is what we design for. 

Designers should be very aware when they are designing for elderly people. The complexity of life experiences, 
emotions, as well as illnesses, diseases, and conditions create complex situations that designers should be able to 
interpret, understand and have an awareness for. Designers, care-givers, maintenance crews, practitioners, visitors, 
etc., should develop their knowledge of patient conditions, in order to provide them with the best possible care. 
The mental, physical and emotional affect of illness on the mind and body dictates what design elements need 
to be implemented, and /or considered to create responsive, sensitive environments. Elderly people can often 
get confused, frustrated, and scared showing increased signs of stress-related illnesses and conditions which 
could deteriorate their conditions further. Providing the opportunity for elderly people to relax, enjoy their lives, 
participate in activities, be and feel safe, regain some control and allow them to feel important through their 
environments is critical for their overall happiness, health and well-being. 

Through the combination of physical exercise and being immersed within the outdoors, participating individuals 
not only experience positive mood and attitude changes, but also find that their immune systems have been boosted 
(Sternberg 2010). Research indicates that ‘thirty minutes of regular walking a day, bolsters the immune response, 
especially the cells that are the immediate defenders against infection. In elderly individuals who walk on average 
7,000 steps per day seem to show higher immune responses’ (Sternberg 2010, 120). Esther Sternberg states that due 
to walking there is an increase in the “first-line defense antibodies in their saliva - antibodies that are known to 
help prevent infections such as upper respiratory infections, colds, and sinusitis” (2010, 120). The design of smaller 
facilities is recommended to achieve a more home-like feel (Cooper Marcus and Sachs 2013), allowing patients the 
ability and opportunity to participate in smaller activity groups, becoming more active and closer-knit, rather then 
the overwhelming size of large nursing homes and/or facilities. 

“In 2012, 5.4 million Americans were living with Alzheimer’s and other forms of dementia. Unless a cure is found, it is 
estimated that by 2050 between 13 and 16 million will be living with the disease in the United States, and the economic 
cost will have risen to $1 trillion. Clearly, providing care for people with Alzheimer’s disease is going to be a major 
challenge for society in the coming decades” (Cooper Marcus and Sachs 2013, 148).

‘The majority of people living within dementia and/or in memory care facilities are people with Alzheimer’s 
disease’ (Cooper Marcus and Sachs 2013, 148). Research estimates that ‘at least one in eight elderly people age 65 
and older, as well as every one in two people age 85 and older, have Alzheimer’s disease’ (Rodiek and Schwarz 2007, 
4 as cited in Cooper Marcus and Sachs 2013, 148). This number is expected to rise exponentially, accommodating 
the number of babyboomers turning 65; it is ‘estimated that ten thousand babyboomers turn 65 everyday within 
the United States’ (Cooper Marcus and Sachs 2013, 129). 

With the loss of memory, learning and judgement, as discussed earlier within this document, Alzheimer’s patients 
experience “high rates of noncognitive behavioural, and psychiatric symptoms that may include hallucinations, 
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delusions, depression, physical aggression, pacing, wandering, and sleep disorders” (Ziesel 2007 as cited in Cooper 
Marcus and Sachs 2013, 148). However, while Alzheimer’s disease has no cure, many of the symptoms these 
patients seem to experience do. Research has found that exposure to nature and natural settings, while not being 
able to stop “degeneration and loss of nerve cells within the brain” (Cooper Marcus and Sachs 2013, 148), are able 
to improve psychosocial health by helping to restore balance, provide a sense of well-being and quality of life, 
and decrease negative symptoms such as mood-swings, agitation, aggression, depression, etc. (Cooper Marcus 
and Sachs 2013). 

People who experience dementia, such as people with “vitamin B deficiency, AIDS, depression, thyroid disorder, 
hypoglycemia, drug and alcohol dependence, stroke and traumatic brain injury (Cooper Marcus and Sachs 2013, 
148), are unable, or less likely to be able to alter their environments (Day, Carreon and Stump 2000 as cited in Cooper 
Marcus and Sachs 2013). The design of these spaces is critical to support patients needs, as well as, and especially 
for those individuals or teams caring for these patients.

Condensed guidelines and lists are taken directly from Clare Cooper Marcus and Naomi A. Sachs Therapeutic 
Landscapes (2013).

General design considerations for people within dementia / Alzheimer’s facilities include, but are not limited 
to:
* Involve management and staff in the design of the garden (through evidence-based participatory methods, as 
mentioned previously) “A comprehensive study of five Alzheimer’s gardens found that organizational policy and staff 
attitudes were just as important as design in encouraging use of the outdoors” (Grant and Wineman 2007 as cited in 
Cooper Marcus and Sachs 2013, 151). 
* Locate the garden so that it is clearly visible from inside the building
* Should supply visual contact from staff areas, allowing patients to feel independent and in control while still 
being monitored
* All parts of the garden should be visible at all times by the user in the garden
* The culture where the facility is based, and in particular, attitudes of its residents to nature and the outdoors 
should be sensitively addressed
* Locate the garden so that its use is optimized during morning hours
* Where possible, locate the garden to ensure only a monolithic building shadow is cast into the garden by the 
afternoon sun. Alzheimer’s patients often display increased agitation in the late afternoon, a phenomenon know 
as “sundowning”
* While shade is important in any healthcare garden, it is critical for individuals with Alzheimer’s dementia since 
they have difficulty recognizing when they are too hot and would not think to put on a hat or sun block
* Provide some features that might evoke memories for residents and allow them to engage in meaningful activities 
outdoors
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* Ensure that the garden is attractive and well maintained so that family members might be encouraged to visit 
more often and take their relative outdoors
* Ensure that the building edge encloses the garden as much as possible, so that the degree to which the garden 
has to be fenced in minimized
* Where a garden is not enclosed by the building, the boundaries of the garden should provide complete enclosure, 
with trees and tall shrubs screening the view of fences or walls. “A view out from the garden to an adjacent street or 
parking lot can exacerbate this feeling. It has been suggested that views out to serene landscapes or to distant cars and 
traffic seem to provide a quiet yet interesting stimulus that does not exacerbate the desire to elope (Randall et al. 1990 as 
cited in Cooper Marcus and Sachs 2013, 153)”.  “An article on best practice recommends an open fence when the garden 
overlooks a natural scenic area, but a solid fence when it looks onto an active parking lot or roadway” (Carman 2002 as 
cited in Cooper Marcus and Sachs 2013, 153)
* Where any boundary wall or fence is not screened by planting, ensure that it is at least 8 feet high, and avoid any 
potential foothold on the garden side, so that it is not climbable even if a chair or bench is moved close to it
* Be aware of the cultural implications of fencing
* A gate to enable maintenance staff to enter, or residents to leave in an emergency, needs to be subtly located or 
designed to look like part of an opaque fence
(Cooper Marcus and Sachs 2013, 151-153)

General design recommendations for people within dementia / Alzheimer’s facilities include, but are not limited 
to: 
* Provide separate gardens for patients in the mild, moderate, and severe stages of Alzheimer’s disease where 
different wards or units serve each stage
* Provide elements that encourage residents to assist in the care of the garden
* Provide space and facilities for culturally appropriate activities
* Provide elements, such as water, that may evoke genetic memories
* Include a small play area or basketball hoop to engage visiting grandchildren, who may be puzzled or concerned 
about changes of behavior in a grandparent or who might get bored during a visit
* Avoid plant shapes, structures, shadows, statues, and the like that might trigger delusions: Alzheimer’s patients 
may perceive things differently and become agitated
(Cooper Marcus and Sachs 2013, 154-155)

Design considerations and recommendations for physical access within dementia / Alzheimer’s facilities include, 
but are not limited to: 
* Provide a single entry door to the garden, designed as a landmark, perhaps through the use of color or a distinctive 
overhang, so that those using the garden can easily see it from everywhere in the garden and understand where 
they have to return to in order to get back indoors
* Provide easy access from the building to the garden
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* The door to the garden should be kept unlocked
* Locate restrooms very close to the garden entry
(Cooper Marcus and Sachs 2013, 155-156)

Design considerations and recommendations for seating areas and pathways within dementia / Alzheimer’s 
facilities include, but are not limited to: 
* Provide seating at relatively frequent intervals along pathways since dementia patients are often restless
* Provide plenty of different types of seating in different locations and with a choice of sun or shade
* Provide a simple looped of figure-eight pathway circuit to minimize spatial confusion (Zeisel and Tyson 1999; 
Cooper Marcus 2005; Furness and Moriarty 2006; Randall et al. 1990 as cited in Cooper Marcus and Sachs 2013, 
157).  People with dementia often experience disorientation, since their ability to make a mental map of a space and to 
remember pathways from past experience is severely limited. Thus a pathway that simply loops around a garden in a 
circular, figure-eight or bisected loop, with no dead ends or intriguing forks in the road, and beginning and ending at the 
same door will minimize confusion and provide a suitable locale for wandering (Cooper Marcus and Sachs 2013, 157)
* Provide markers, landmarks, and interesting elements along the pathway “Exercise is associated with a delay 
in the onset of dementia and Alzheimer’s disease (Larson et al. 2006), and there is correlation between exercise and 
improvement in cognitive performance and emotional well-being” (Bastone and Filho 2004 as cited in Cooper Marcus 
and Sachs 2013, 157)
* A level pathway system is especially important for those with Alzheimer’s disease, since they suffer from apraxia 
- forgetting how to perform simple motor acts such as walking. This begins with shuffling and clumsiness and 
proceeds to a profound lack of coordination and balance (Randall et al. 1990 as cited in Cooper Marcus and Sachs 
2013, 158)
* Provide physical challenges for residents who are more physically able
(Cooper Marcus and Sachs 2013, 156-158)

Design considerations and requirements for planting areas within dementia / Alzheimer’s facilities include, but 
are not limited to: 
* Avoid toxic plants
* Include plants that were popular during the residents youth, or that have cultural significance
(Cooper Marcus and Sachs 2013, 158)

Design considerations and recommendations for lighting within dementia / Alzheimer’s facilities include, but 
are not limited to: 
* Ensure that the garden is usable and attractive at night by installing lighting that does not leave dark pools of 
shadow, spotlighting special features, and placing seating areas that people might use at a distance from bedroom 
windows. People with dementia often have trouble sleeping at night, and they should be allowed to wander outside 
to alleviate restlessness and frustration. Staff, too, will appreciate being able to take a break outdoors on a balmy 
evening (Macintosh 2012 as cited in Cooper Marcus and Sachs 2013, 158)
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* It is generally recommended that tall standards be used rather than low-level fixtures which my attract people 
with Alzheimer’s to investigate or manipulate and can also be tripping hazards
(Cooper Marcus and Sachs 2013, 158)

Design recommendations for maintenance within dementia / Alzheimer’s facilities include, but are not limited 
to: 
* The garden should be designed for ease of maintenance
(Cooper Marcus and Sachs 2013, 158)

Gardens and outdoor spaces are critical for the overall health and well-being of elderly people. Whether they 
are physically able to engage within the spaces, or perhaps just visually, these experiences can enable a release of 
stress, tension and often loneliness. Gardens and exterior environments encapsulate the working senses through 
vegetation and materials, etc. which is often “just as important as a dose of medication” (Cooper Marcus and Sachs 
2013, 162). Illnesses and diseases that elderly people experience affect not only the body but also the brain. Through 
the senses, environmental elements and cues, designers have the ability to mitigate these illnesses, reducing stress 
levels and stress-related conditions. Stress is often expressed as a side-effect of other diseases, when in fact it is its 
own. Stress can cause the escalation of more serious illnesses, almost as if it is a “gateway”, lowering the immune 
system’s response to fight. As people’s mental and physical health and abilities start to decline, nature and exterior 
environments are that much more vital. Gardens and exterior environments should be used as tools to reduce stress 
levels not only amidst patients, but also the stress related to working in these strenuous environments. If gardens 
are viewed as tools they should be maintained like one as well; just like any other piece of equipment (Lovering 
2002 as cited in Cooper Marcus and Sachs 2013). 

Figure 35: Skies open up ... the exchange of beautiful colors dancing in front of our eyes. Image taken by Brett Wieterman, May 2014. Moose Jaw. 
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Health Canada (2009) defines palliative care as “an approach to care for people who are living with a life-threatening 
illness, no matter how old they are. The focus of care is on achieving comfort and ensuring respect for the person 
nearing death and maximizing quality of life for the patient, family and loved ones” (Health Canada 2009).

The sick and dying have always had a place within the hospital, however, it was with the movement of the modern 
hospice during the creation of St. Christopher’s Hospice in London (1967) that created an “emphasis on pain control 
and consoling dying patients and their families” (Cooper Marcus and Sachs 2013, 165). Clare Cooper Marcus and 
Naomi Sachs (2013) state that due to the British hospice movement ‘Canada, Scandinavian countries, Austria, Japan, 
China and Latin America in the 1990s became inspired’ utilizing the hospice design model (2013, 165). 

Palliative care units are also referred to as hospices, which can ultimately be a private wing of a hospital, their own 
building and/or development or a completely separate facility. Hospice-care can also be received in the home giving 
patients and loved ones the ability to be within their familiar surroundings (Cooper Marcus and Sachs 2013). 

The inclusion of gardens within hospice / palliative care settings are rarely questioned (Cooper Marcus and Sachs 
2013) due to the sensitivity of the situations that people encounter during these hard times. Research illustrates that 
hospice gardens can include, but are not limited to: “extensive landscape grounds to walled gardens, courtyards, 
roof gardens, and walking routes around the building” (Cooper Marcus and Sachs 2013, 165).  

Condensed guidelines and lists are taken directly from Clare Cooper Marcus and Naomi A. Sachs Therapeutic 
Landscapes (2013).

General design considerations that are required for hospice gardens or palliative care units include, but are not 
limited to:
* A familiar landscape. People at the end of life are not looking for anything that is strange or challenging. In times 
of stress people are comforted by what is familiar, hence most people’s preference - if there is a choice - is to die 
at home
* Transcendent image. No matter what a person’s beliefs may be about the possibility of life after death, there 
is almost a universal apprehension about the passage from life into some unknown beyond. Authors of a book 
on hospice design recommended that the environment transcend the common realities of everyday life while 
embracing all that is associated with home and the familiar; that it should be meaningful synthesis of the ordinary 
and the unique
* Maximize the number of sun-facing rooms. Nature does not only comprise of green, growing things; it also 
incorporates a connection to the sky, the sun, the clouds. Orientation and window design that permits access to 
these elements links a person to the world beyond their rooms
* Soothing natural sounds. While soothing sounds are appreciated in any kind of healthcare garden, they are 
especially pertinent in the garden for a hospice, as hearing is the last of the senses to remain before death. The 
sounds of birds and crickets, the gentle fall of water, leaves or grasses rustling, wind chimes magnifying the sound 
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of a breeze-all are immensely important (Healy 1986). As a patient’s disease progresses, loud sounds can be painful, 
while soft sounds may be inaudible. There should be opportunities to be close to water, with seating and space 
for a patient gurney
* Getting away … to experience a real sense of getting away from the hospice. However sensitively the latter is 
designed, it will always be a reminder of its function - a place to facilitate [support] the dying process. Families 
who have been sitting at a loved one’s bedside and seek a place for confidential conversation, thought, prayer, 
and staff who have been ministering to patients, need to escape at times to secluded seating clusters, a gazebo or 
a garden shelter that offers some privacy
* Private garden
* First impressions. Perhaps more than any other kind of healthcare facility, the impression created for first-time 
visitors at a hospice is critical. For an anxious family member or patient, the whole notion of a hospice can arouse 
extreme emotions. For this reason, the drive onto the site, the ease of parking close to the entrance, a building 
softened with appropriate landscaping should be thought of as providing as much reassurance as possible
* A memorial garden-or not?
* Outdoor play for children
(Cooper Marcus and Sachs 2013, 165-168)

General design considerations that are recommended for hospice gardens or palliative care units include, but are 
not limited to: 
* Bird feeders providing life outside of their rooms
* Water and wildlife
* Facilities for pets
(Cooper Marcus and Sachs 2013, 168-170)

Design considerations that are required for visual access within hospice gardens or palliative care units include, 
but are not limited to: 
* Hospice facilities often provide patient rooms with access to a semiprivate patio or balcony. It is essential that 
there be clear views to the ground plane, layers of natural vegetation, and views to the sky for the patient (in a bed 
or chair) and a visitor (sitting or standing) without either having to twist sideways. Orientation to weather, the 
seasons, and the time of day facilitates a connection to the natural world. Where the building design allows for a 
bed to be rolled outside, natural views from a horizontal position should also be carefully considered
(Cooper Marcus and Sachs 2013, 170)

Visual access design considerations that are recommended for hospice gardens or palliative care units include, 
but are not limited to:
* Panoramic view
(Cooper Marcus and Sachs 2013, 170)
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Design considerations that are required for physical access within hospice gardens or palliative care units include, 
but are not limited to:
* A door outside to a patio or balcony provides access to fresh air, wider views, and a chance for a patient or family 
member to take a break from the room. It is not uncommon for a patient, when close to death, to ask to be taken 
outside. Perhaps it is a sense of returning to the natural world that prompts some to want - in their last moments 
of consciousness - to feel the sun on their face, to hear birdsong, to watch the clouds. There should be some exit 
point from the building to the garden that is smooth and wide enough for a gurney to be wheeled outside and 
from there to a semiprivate space in the garden
(Cooper Marcus and Sachs 2013, 170-171)

Design considerations that are recommended for planting within hospice gardens or palliative care units include, 
but are not limited to: 
* Swaths of ornamental grasses and long-lasting perennials are the preferred plant palette for hospice gardens. Since 
smell is one of the last senses to leave before death, it is appropriate to include fragrant plants such as lavender 
and rosemary, and fragrant climbers such as jasmine, clematis, and wisteria-especially near the windows of patient 
rooms. The inclusion of aromatic herbs such as sage, thyme, and lemon balm along pathways invites those in the 
garden to pick and smell them. It is not appropriate to include beds of annuals that have to be torn out when dying 
or dead, as these hardly make the right impression in a hospice garden (Worpole 2009, 87). Plants, shrubs, and 
trees that move in the wind, or even is a slight breeze, add energy to a garden. Familiar plants that people might 
have grown at home may trigger conversation in the garden, as might the inclusion of a few quite unfamiliar but 
intriguing plants. Continuity and certainty can be conveyed through seasonal changes. Care should be taken in 
providing a nearby view of varying colors and textures from the patient’s room, as well as a more distant view of 
bold groupings and pleasing contrasts
(Cooper Marcus and Sachs 2013, 171-172)

Design considerations that are recommended for maintenance within hospice gardens or palliative care units 
include, but are not limited to: 
* Any healthcare garden needs a clear maintenance manual describing its initial conceptual framework and 
recommendations for upkeep. This is particularly true for a hospice garden where additions of inappropriate 
decorations or changes in planting design can easily compromise the original goal of a peaceful and calming 
environment (Cooper Marcus and Sachs 2013, 172)

The situations patients, family, friends and healthcare professionals are faced with in hospice / palliative care 
settings are emotionally, mentally and physically difficult. Collaborative, participatory design processes that use an 
evidence-based design approach are essential when developing these, as well as all other healthcare environments: 
interior, exterior, and everything in between. Our bodies do not exist alone as physical envelops we cloth, they 
are constantly engaging with the sensorial world, a complex fluid interchange of air, heat, smell, touch, sound 
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... a process that never ceases, even in death, were we might become apart of the earth, apart of the air once 
again. Buildings and spaces exists within this interchange. Like our bodies, the spaces we design are in constant 
flux, a constant exchange physically, visually, sensorially take place. Sensitive, responsible designs processes 
acknowledging good design practices (collaborative, participatory, evidence-based designs) should take place in 
order to provide humans, animals, and plants with life-sustaining designs helping to prevent stress from occurring, 
or the opportunity for its release. 

Figure 36: Nature penetrates... Image taken by Bashar Al-Ba’noon, 2006.
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proof in the numbers - the bottom line

“ ... the economic benefits of reconnecting people to nature are often overlooked because of the difficulty of quantifying 
the variables associated with the positive outcomes. By assigning value to a variety of indicators influenced by biophilic 
design, the business case for biophilia proves that disregarding humans’ inclination towards nature is simultaneously 
denying potential for positive financial growth” (Terrapin Bright Green 2012, 9). 
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Figure 37: Watercolor. Image created by Allison Birkett, 2014.
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The amount of information proving the psychological and physiological benefits of biophilic design within 
healthcare settings is overwhelmingly positive. The benefits of having direct contact (physical and/or visual) with 
nature cannot only be seen within the health and healing of patients, visitors and staff within healthcare settings, 
but also within communities as a whole influencing cost-savings in private and public spaces (Terrapin Bright 
Green 2012). Biophilia, as discussed throughout this document, has the ability to reduce that amount of stress and 
types of stress directly impacting people throughout their daily lives. From a business standpoint this reduction in 
stress and increase in concentration positively impacts productivity, costs of workers, and thus the overall “bottom 
line” (Terrapin Bright Green 2012, 3). 

In the article The Economics of Biophilia: Why Designing with Nature in Mind Makes Financial Sense written by Terrapin 
Bright Green (2012) they emphasize the importance and “economic value of paying attention to biophilic design 
... as a way to improve profits” (2012, 9). “On average, 112 times the amount of money [is spent] on people as on 
energy costs in the workplace” (BOMA 2010; US Department of Labor 2010 as cited in Terrapin Bright Green 2012, 
10). BOMA (2010). As well, the US Department of Labor (2010) identified where money was spent (cost per square 
foot) within corporate offices using 2009 values: “90.3% of costs per square foot are funneled towards salary, while 
only 8.9% is paid toward rent and mortgage, and 0.8% represents energy costs (as cited in Terrapin Bright Green 
2012, 10). This data demonstrates the importance of workers’ health and well-being within businesses, and the 
direct relationship that biophilic design has on productivity, and therefore overall spending and costs. 

Terrapin Bright Green (2012) quantify the indirect measures of productivity that are often overlooked and 
undervalued due to the difficulty of measuring how they ultimately affect the bottom line for ‘business owners, 
superintendents, CEOs, policy-makers and builders’ (2012). Indirect, intangible measures of productivity include: 
“absenteeism, tardiness, hours worked, safety rule violations, and other measures that add up quickly in a corporate 
budget” (Miller 2009 as cited in Terrapin Bright Green 2012, 9). In order to emphasize how critical illness and 
absenteeism, staff retention and job performance (mental stress/fatigue), etc affect the bottom line Terrapin Bright 
Green calculated values for these important factors, investigating the average costs within healthcare settings. 
These include, but are not limited to:

* ‘The average US employee spends more than 43 hours per week in the workplace’ (US Census Bureau 2010 as 
cited in Terrapin Bright Green 2012, 10)

* “Professional and business employers pay their employees an average of $33.24 an hour or $67,880 per year 
- fifteen workers alone can cost an employer over $1 million in salary (Bureau of Labor Statistics 2011a, 2011b as 
cited in Terrapin Bright Green 2012, 10)

* The “main causes for deficient productivity include absenteeism, loss of focus, negative mood, and poor health” 
(Terrapin Bright Green 2012, 10)
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* “The five strongest requirements for basic functioning that, if neglected, can trigger worker comprehension 
problems and dissatisfaction in the office space are: 
 -need for change (varying temperature, air, light, etc)
 -ability to act on the environment and see the effects
 -meaningful stimuli (stagnant atmospheres cause an onset of chronic stress)
 -one’s own territory to provide safety, an identity, and protection
 -view to the outside world”
(Kellert 2008 as cited in Terrapin Bright Green 2012, 11)

* “In 2009, the United States spent almost $2.5 trillion on healthcare (US Department of Health and Human Services 
2009a as cited in Terrapin Bright Green 2012, 15). “The Office of the Actuary of Centers for Medicare and Medicaid 
Services anticipates this number to increase an additional 6.7% by 2017 (Terrapin Bright Green 2012, 15)

* “In 2010, the United States spent $40 billion on healthcare construction” (US Department of Commerce 2011 as 
cited from Terrapin Bright Green 2012, 15)

* “Integrating quality daylighting schemes into an office space can save over $2,000 per employee per year in office 
costs, whereas over $93 million could be saved annually in healthcare costs as a result of providing patients with 
views to nature” (Terrapin Bright Green 2012, 3)

* “Biophilic changes made to a workplace can reduce absenteeism over a long period of time, reduce complaints 
that drain human resource productivity, and help retain employees over many years” (Terrapin Bright Green 2012, 
11)

* “In 2010, the US Department of Labor reported an annual absenteeism rate of 3% per employee - or 64.2 hours 
per year per employee lost - in the private sector. Therefore, an employer will lose $2,074 per employee per year 
to employee absences. Across twenty employees, the same company will lose over $41,000 in salary costs” (US 
Department of Labor 2010 as cited in Terrapin Bright Green 2012, 11)

* “The reported average absentee rate for the public sector is 4%. With over 83 hours lost to absences per year, an 
employee’s absence costs $2,502 per year (US Department of Labor 2010 as cited in Terrapin Bright Green 2012, 
11)

* “In a large organization, this translates to millions of dollars lost to absenteeism. In all sectors, efforts to reduce 
absenteeism by even a fraction of a percent through the implementation of biophilic design can yield substantial 
financial benefits for an organization” (Terrapin Bright Green 2012, 11)

* “Employees with the views of trees and landscape (north and west) took an average of 57 hours of sick leave 
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per year, compared with 68 hours per year of sick leave taken by employees with no view. When placed on a 
continuum, employees with an urban view ranked between the other two groups, in terms of both preference 
view and sick day taken. When view quality was combined with lighting quality and window area, architectural 
elements explained 10% of the variation in sick leave days taken. Furthermore, the study found the quality of a 
person’s view to be the primary predictor of absenteeism. The study also examined where people spent their breaks, 
and found that employees with better views were likely to spend more time at their desk. Employees with urban 
views or no views at all were more likely to spend their lunch breaks walking around or in another part of the 
building. These findings, taken together, indicate that people’s access to natural scenery is significantly correlated 
to their job satisfaction, health, and productivity” (Terrapin Bright Green 2012, 12)

* “Presenteeism costs employers in the private sector $938 and employers in the public sector $1,250, per employee 
per year. For a company with 100 employees, this equates to over $100,000 lost per year in unproductive time at 
work” (Terrapin Bright Green 2012, 13) (“Presenteeism” describes the phenomenon in which workers clock in 
for work, but are mentally removed from the workplace, causing labor-related financial losses for the company. 
Presenteeism can result from sleepiness, headaches, colds, and asthmatic drain, if air supply is poor” (Terrapin 
Bright Green 2012, 13))

* “When deciding where to invest money internally within a company, the data shows that there is a comparative 
advantage to investing in the employees. A typical company of 1000 employees, with an average compensation 
cost per employee of $33.24 per hour, could increase its profits by $3.9 million annually just by increasing its 
productivity margin as little as 6%. It this company takes measures to retain employees, the cost of turnover for 
one position can be avoided. The costs of termination, replacement, and the loss in productivity equate to $1,000, 
$9,000, and $15,875 respectively per employee. This means that losing one employee could cost the organization 
$25,875 on average (Loftness 2007 as cited in Terrapin Bright Green 2012, 14)

* “The cost of medication in America has skyrocketed in the last fifty years; the United States collectively spent 
$2.6 trillion in healthcare costs, which equals more than 17% of the nation’s Gross Domestic Product (GDP) (U.S. 
Department of Health and Human Services 2010 as cited in Terrapin Bright Green 2012, 17)

* “More money per person is spent on healthcare in the United States than in any other country” (WHO 2009 as 
cited in Terrapin Bright Green 2012, 17)

* “In 1984, Roger Ulrich pioneered a seminal study to measure the influence of natural and urban sceneries on 
patients recovering from gallbladder surgery. Some patients were provided with views to nature, whereas others 
looked at brick walls. With all other variables equal, his findings revealed accelerated recovery rates and reduced 
stress for the patients who had views of nature. On average, patients whose windows overlooked a scene of nature 
were released after 7.96 days, compared with the 8.71 days it took for patients whose views were of the hospital’s 
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exterior walls to recover sufficiently to be released - a decrease of 8.5%” (Ulrich 1984 as cited in Terrapin Bright 
Green 2012, 15)

* “According to the Agency for Healthcare Research and Quality, the average expenditure per diem for a hospital 
stay after surgery in 2004 was $5,059 (Machlin and Carper, 2007 as cited in Terrapin Bright Green 2012, 16). “Applied 
to Ulrich’s study of 46 patients, the cost of patient care could have been reduced by over $161,000 if patients were 
released just one day sooner” (Terrapin Bright Green 2012, 16)

* “In 2007, 44,993 major operational procedures took place in the United States, resulting in hospital stays that 
averaged 4.8 days” (Hall et al. 2010 as cited in Terrapin Bright Green 2012, 16). “In Ulrich’s study of patients 
recovering from gallbladder surgery, he found that a view to nature resulted in a hospital stay that was 8.5% shorter” 
(Ulrich 1984 as cited in Terrapin Bright Green 2012, 16). “If we apply this percentage to the 4.8 day hospital stay it 
normally takes to recover from major surgery, we estimate that the average length in hospital stay will decrease by 
roughly half a day (.41 days). Given that the national average expense per diem of a hospital stay after surgery is 
$5,059 and that the number of surgeries in the United States has remained relatively stable since 2007,  we estimate 
that the nationwide savings per year due to reduced hospital stay associated with major surgery is $93,324,031 
(Machlin & Carper 2007 as cited in Terrapin Bright Green 2012, 16)

* “A 1996 study conducted by Beauchemin and Hays found a decreased length of stay for patients in sunny, daylit 
rooms, when compared with those in dull rooms with artificial lighting” (Beauchemin and Hays 1996 as cited in 
Terrapin Bright Green 2012, 16). “In the study of 174 patients with bipolar disorder and depression, those staying 
in naturally daylit rooms were released after an average of 16.7 days, while patients in dully lit rooms stayed 
an average of 19.5 days; this was an average length of 2.6 days more for patients lacking access to natural light” 
(Terrapin Bright Green 2012, 16)

* A study “conducted in 2001 found a mean stay that was 3.67 days shorter for bipolar patients in rooms with 
direct sunlight when compared with those who had none” (Benedetti et al. 2001 as cited in Terrapin Bright Green 
2012, 16)

* “Biophilic design strategies reveal opportunities for increased cost saving; pharmaeconomists at the University 
of Texas estimate that each case of treated bipolar disorder costs a minimum of $11,720” (Begley et al. 1998 as cited 
in Terrapin Bright Green 2012, 16)

* A “comparative examination of an old office space characterized by poor lighting and air quality versus a healthy, 
brightly daylit office showed greater activation of hormonal stress in the former and significantly less headaches 
in the latter (Thayer et al. 2010 as cited in Terrapin Bright Green 2012, 14). “High levels of hormonal and cranial 
stress are strongly associated with advancing coronary heart disease - a disease that costs Americans over $108 
billion a year” (Terrapin Bright Green 2012, 14)
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* “In 2005, a study assessed the significance of sunlight in a hospital room on patients’ recovery from a 
cholecystectomy, by measuring the quantity of analgesic medication and pain medication costs. The patients were 
divided into rooms with sunlight intensity than those housed in dimmer rooms. The result of the study measured 
standard morphine equivalent, based on all opioid medication used postoperatively. The study determined that 
patients exposed to greater dosages of sunlight perceived less pain, took 22% less analgesic medications per hour, 
and accumulated 21% less in pain medication costs for the length of their stay (Walch et al. 2005 as cited in Terrapin 
Bright Green 2012, 17)

* “The benefits of biophilia span many sectors. From the evidence presented, biophilic elements show productivity 
increase among staff when provided with nature in the workplace, with economic benefits ranging from $1,000 
per employee to $3.6 million company-wide” (Terrapin Bright Green 2012, 27)

* “Elzeyadi’s study (2011) at the University of Oregon found that 10% of employee absences could be attributed 
to architectural elements that did not connect with nature, and that a person’s view was the primary predictor of 
absenteeism (Elzeyadi 2011 as cited in Terrapin Bright Green 2012, 11)

* “When asked to rate scenes according to their preference, the building’s occupants heavily favored the vegetated 
views over the urban views, and either view over none at all. These preferences did not merely increase or decrease 
workers’ happiness; researchers found that the quality of employees’ view from their office significantly affected 
how they behaved at work (Terrapin Bright Green 2012, 12)

* “In the $2.5 trillion healthcare industry, simply increasing views from hospital beds to nature could yield over $93 
million in annual savings nationwide as patients require less time in the hospital to recover from major surgery. 
The significant nationwide healthcare savings in recovery from these surgeries alone indicates that testing the 
effects of biophilia in other areas of healthcare is a worthwhile and potentially lucrative endeavor” (Terrapin Bright 
Green 2012, 28)

* “The smartest economic investment is an investment in employees, their productivity and their overall satisfaction. 
Small improvements in productivity and reduced absenteeism could boost profits and the bottom line more 
dramatically than reducing energy costs. In short productivity drives profit” (Terrapin Bright Green 2012, 10.

The importance of including biophilic design and design elements into healthcare settings, as well as private and 
public areas is unlimited. Simple design solutions such as including green spaces, visual access to green spaces, 
natural daylighting and ventilation for employees, patients and staff produce significant positive outcomes in 
productivity gains and reduced psychological stress (Bergs 2002 as cited in Terrapin Bright Green 2012). Since 
people spend a large portion of their lives at work and in work environments, these environments should offer 
people respite, a chance to renew their relationship with nature while simultaneously increasing their health and 
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well-being both in the short- and long-term (Terrapin Bright Green 2012). “Research that demonstrates incorporating 
even the smallest elements of biophilia into the healthcare industry can reduce the cost of both patient care and 
staffing while improving medical outcomes (Terrapin Bright Green 2012, 15). Through the reduction of unnecessary 
costs such as critical illness and absenteeism, staff retention and job performance (mental stress/fatigue), etc., a 
greater economic stability could occur, increasing productivity which impacts overall operating costs and, therefore, 
increases company financial gains (Terrapin Bright Green 2012).

Sensitive designs within built environments, whether in the workplace, or in private and public settings have the 
ability to relieve and reduce negative symptoms such as stress, and stress-related illnesses and diseases (Terrapin 
Bright Green 2012).  “Over fifty studies have been published that associate biophilic elements as primary influences 
for faster recovery rates for patients [within healthcare settings], decreased dependency on medication, reduced staff 
and family stress, and improved emotional wellness as a result of natural daylighting and views to nature (Terrapin 
Bright Green 2012, 15). While awareness is rising with regards to biophilic design and stress related illnesses within 
certain design and health disciplines, most people are still unaware of “the neurological effects of nature deprivation 
as we interact less and lass with nature on a daily basis due to the rise of a lifestyle led mainly indoors” (Terrapin 
Bright Green 2012, 7). Landscape architects have the ability to decrease this deprivation bringing nature once again 
into the foreground of design, health, and well-being through appropriately sensitive site-specific designs. 

Figure 38: The sensorial experience ties us to specific moments ... blurry or clear they become apart of us. Image taken by Brett Wieterman, 2014. MJ.
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Our constant need for overconsumption, for fast knowledge has created a miscalibration between human intentions and 
the regenerative capacity of the earth. Society is driven by velocity and volume, by instant gratification and the deranged 
idea that there is an endless abundance of resources. We must redesign policies, manufacturing processes, and political 
and cultural frameworks through sets of guidelines that concentrate on ecological perspectives, setting forth deeper 
changes; an ecological design revolution, one which minimizes environmental destruction with dignity and integrity, 
creating a closer calibration between means and ends. We must focus on local resources and local competence, on using 
elegant solutions predicated on the uniqueness of place (Orr 2002).
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Figure 39: Can an image recreate the true sensorial experience that occurred at this exact moment? Image taken by Allison Birkett, 2014. Fernie, BC.
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“Though much research needs to be done, the groundwork has been laid. Each discipline is learning from the other. 
Only with such knowledge can research move forward and new designs be conceived and implemented. Scientists have 
already identified many features of the environment that affect our brains and bodies and that contribute to healing. We 
can put the puzzle together and understand how, as our senses absorb stimuli from spaces around us, different parts of 
the brain become active and enable us to see and hear and touch and smell. We can understand how sense perceptions 
trigger emotions that send molecules flowing through our bloodstream and nerve cells. And we know how those 
molecules can affect the immune system and its ability to heal. So we truly begin to understand how space and place, 
and something as simple as a window with a view of trees, could turn the tide against illness and speed the course of 
healing” (Sternberg 2010, 24).

How illnesses and diseases affect the brain, our senses and how these ultimately make us feel by either influencing 
an increase in stress or a decrease in stress are very crucial elements dictating what should be designed within 
spaces. The spatial organization and elements used within designs dictates a large portion of our emotional and 
mental state which affects our overall health and well-being (Terrapin Bright Green 2012). How stress manifests itself 
within our lives, becoming a silent enemy against not only our emotions, but literally our health and well-being 
has detrimental effects on our quality of life, as well as our productivity within our private lives and public lives 
as parents, grand-parents, siblings, friends, as employees, employers, business people, etc. within the world. 

It seems as though society is becoming more aware that stress negatively influences our lives. However, to what 
extent does our knowledge reach? People within healthcare settings, administrators, healthcare facilitators, and 
especially designers should know the repercussions of stress, its physiological, and psychological implications and 
how the design of space and place can affect people, helping to relieve stress-related ailments. Landscape Architects 
have the ability to design spaces and places that engage all of our senses. Drawing thoughts from the past, or the 
future, into the present moment. Allowing the opportunity to engage directly with nature - the movement of the 
surroundings (light, shade and shadow). “The breathing landscape is no longer just a passive backdrop against 
which human history unfolds, but a potentized field of intelligence in which our actions participate ” (Abram 1997, 
260). Having the ability to change a person’s perception, giving them the opportunity to become more aware of 
their surroundings, more aware of their bodies and the relationship that they have within certain spaces and natural 
elements, more aware of their awareness, is a beautiful ability to have and a great responsibility. 

It is very important for designers (landscape architects, interior designers, architects, etc) to realize that the brain 
and body work and respond to different environmental cues in different manners. Every environment influences 
how people feel, their health, healing and well-being, whether they are conscious of it or not. “Incorporating nature 
into the built environment is not just a luxury, but a sound economic investment in health and productivity, based 
on well-researched neurological and physiological evidence (Terrapin Bright Green 2012, 3). Many factors both 
internal and external within the world and within our bodies influence and trigger different stress responses. 
Through sensitive and well-designed environments the excessive production of stress could be targeted acting as 
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stress-relievers, as well as having the ability to “independently trigger positive physiological reactions” (Terrapin 
Bright Green 2012, 17).

Research demonstrates that through poor design and the constant avoidance or “lack of exposure to nature [these] 
inhibit recovery rates and blood pressure stabilization, exacerbate anxiety and increase administration of pain 
medications” (Terrapin Bright Green 2012, 17) in healthcare settings. Healthcare settings, as well as other private 
and public businesses have the opportunity to benefit “by capitalizing on nature’s free provisions” (Terrapin Bright 
Green 2012, 15) not only for the patients, visitors and consumers within these settings, but also and especially 
for the nurses and practitioners whom have overwhelming responsibility with often limited control. Having the 
ability to take mental and physical breaks, to rejuvenate oneself in a natural setting, to recharge and de-stress is an 
understated valuable asset to give employees, as well as patients and visitors.

Design informed by evidence, as well as a clear understanding of the user needs should be a primary goal when 
designing within all environments in today’s society (Cooper Marcus and Sachs 2013). Design principles should be 
used that merge elements which promote health, healing and overall well-being “rather then work[ing] against us 
to worsen stress and disease” (Sternberg 2010, 291). Sternberg identifies some of these elements within healthcare 
settings as: noise reduction, cleanliness, appropriate spaces for infectious isolation, spaces for family and friends, 
soothing views of nature, well-designed areas of light, color, elements to help maintain independence, areas to help 
with mood, etc. While many of these elements are viewed as having high ‘“initial upfront costs” the rewards and 
“payback” of such designs is apparent in patient and staff benefits’ (Sternberg 2010, 292; Terrapin Bright Green 
2012).  “Even though design in the healthcare field has only recently generated attention conscientious scientific 
studies continue to support the integration of nature into hospital settings for patients wellness, increased profit 
margins, and reduced hospital budgets. Each of these health benefits has dual economic advantages that reflect 
the value of evidence-based biophilic design for hospitals” (Terrapin Bright Green 2012, 18). Clare Cooper Marcus 
and Naomi Sachs (2013) underline the two main elements that ensure success when designing within healthcare 
settings. First, the garden should be “a multitasking space, providing beauty at the same time that it meets the 
psychological and physical needs of the users” (Cooper Marcus and Sachs 2013). Second, to remember and treat the 
spaces as ‘living, growing systems, that have needs and requirements that must be addressed throughout [their] 
lifespan’ (Cooper Marcus and Sachs 2013, 287).

Health, healing and well-being need to be addressed at all levels within society - local, regional and global (Sternberg 
2010, 274). The world works as a cyclical unit, each level affecting the next where everything is connected - “equal 
to one another in a chain of connectivity, each bee, each wolf has the right to dream or die, has the right to live a 
life, its own particular life, of wonder. And it has a right to that home until the end of time” (Beresford-Kroeger 
2010, 28). Each being is connected to the health of the next, and yet humans act independently of nature rather 
than “celebrating nature’s capacity for enriching our lives” (Kellert 1997, 203). Stephen Kellert describes the world 
without natural symbolism as “a world of emotionally and mentally stunted people ... a society reliant on artificial 
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creation ... odd and oppressive” (1997, 83). We are and have always been apart of the world, “what we do in 
the spaces around us not only shapes them but shapes ourselves. We can create places that devour and destroy 
the environment and that in turn destroys us. Or we can do the opposite - create places that help us to live in 
harmony with the environment and sustain our health” (Sternberg 2010, 291). Through sensitive and well-designed 
environments designers should recognize and bring-to-light “the continuing relevance of an ethical and moral 
respect for the diversity of life” (Kellert 1997, 145). We, as humans, have the capacity to destroy nature - the very 
essence of our existence. However, through our innate, inherently biophilic connection we also have the ability to 
“reverse [the] tide of ultimately self-defeating destruction” (Kellert 1997, 145). 

We should ask ourselves, our culture, our communities important questions. Questions that may be answered 
through the avenue of science, art and/or other disciplines. There is a disconnect between living our lives in 
thoughtful ways and just going through the motions as many people seem to do. What is air? and what does 
air have to do with language? and time and expressing oneself? and what does this have to do with landscape 
architecture? How do we live our lives in more meaningful ways? How do we increase our quality of life, of health? 
How do we get back in touch with the child that once overpowered the overanalyzing adult?  The questions we 
ask are often and/or can have more of a positive influence on how we live and the process of how we live than the 
answers themselves. We should be more thoughtful in our quest to live happier, healthier lives. There is a “way 
of thinking and speaking that strives to be faithful not to the written record but to the sensuous world itself, and 
to the other bodies or being that surround us” (Abram 1997, 265). To spend time “being” and not just “doing” ... 
giving ourselves the opportunity to relax and embrace the natural world, allowing the natural world to once again 
embrace us (Rawlings 1998).

“Humans have evolved and progressed alongside nature and its systems” (Terrapin Bright Green 2012, 27) since 
the beginning of time. The very apparent disconnect that has occurred within our society, our culture, communities, 
within ourselves has “permitted us to accept as norms the terms of pollution, sprawl, social isolation and a 
generalized diminishment in human experience and potential. Re-energizing our symbolic relationship with nature 
in an urbanizing landscape is perhaps one of the most pressing needs and potent opportunities of our time” 
(Campbell and Wiesen 2009, 95). The disconnect between our built environment and our health, healing and well-
being, needs to be reconnected with sensitive design strategies and knowledge, like those explored throughout 
this document, elements that help to engender human health and well-being in both tangible and intangible ways, 
bringing light to the qualities and healing effects of natural environments and processes. 

It is my hope that this document will help to contribute to the knowledge and awareness of how our minds and 
bodies are affected by our exterior environments and the stresses that occur because of them. If we are aware of 
how our brains and bodies react to certain stimuli which encompass some or all of the senses we will become 
more aware of how spaces and places should be designed and the sensitivities that these spaces have with regards 
to certain people whom may be more sensitive to stimuli within different environments due to illness, ailments, 
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stress and/or diseases. It is my hope that this document will contribute to the knowledge of how stress impacts 
people’s reactions, and the illnesses that are associated with stress. 

Through the course of my student career at the University of Manitoba and throughout this practicum it has become 
very evident that landscape architecture is far more than the external elements and spaces that present themselves 
to us visually and physically. Landscape architecture is a way of thinking, analyzing through a sensorial experience, 
allowing a natural intuitive being placed within each of us to escape and bring beauty and meaning to not only the 
spaces we surround ourselves with on a daily basis, but also the language we use and feel to describe these spaces. 
Landscape architecture is a discipline that is able to penetrate boundaries, encapsulating us from the interior, from 
our interior, drawing us out into the world, as apart of the animals, plants and air once again. Landscape architecture 
has inevitable benefits for  healthcare settings, facilities, and spaces, the people, staff, patients, visitors, etc, within 
these spaces reaching further than the surface - influencing us on deep physiological and psychological levels. 
Landscape architecture has the ability to reveal strengths of communities, their connections, their willingness to 
succeed and become healthy, not just for the individuals, but on a community and worldwide scale. Landscape 
architecture, like health is about a quality of care on a spiritual, intellectual and physical level, for the individuals, 
communities and world - all are connected within the same system - one world.

Through this practicum I have found that we should, as designers, as humans, become more aware. As humans 
our awareness and consciousness if what has set us apart from many of the other things upon the earth. However, 
instead of using these gifts as a benefit to the world we have often been destructive and merciless in our approach 
to / with the landscape. Through this document I have found that as designers within the field of landscape 
architecture we have the ability to change this way of thinking, influencing people positively through beautiful, 
meaningful, appropriate designs that encapsulate our senses, restoring our faith and appreciation back in nature. 
As designers we will be able to design to reduce stress, a major and often understated illness, increasing health, 
healing and well-being of not just patients within healthcare settings, but all other users as well. Critical attention 
must be paid to changing health service’s environments, changing the mentality behind the spaces, beyond the 
bed and offices which may help staff, patients and others deal with and feel comfort in times of hopelessness and 
despair, giving life to these sterile environments, and sterile conditions. Through this practicum I have realized 
the importance of these connections, the importance of promoting designs that may ultimately influence peoples 
healing, hope, love and life, at the beginning of their journey ...  the middle ... and at the end. 

I began this practicum because I found a disconnect within the healthcare settings and the people that use them. 
This practicum has challenged my research, writing and critical thinking skills that I have learned throughout my 
education within the field of landscape architecture. It has helped me become aware, aware of the connections 
which exist at every fleeting moment, with every word spoken ...  I have always had a tremendous appreciation 
for the field and profession of Landscape Architecture, through this journey this appreciation has grown and will 
continue to do so. 



�0� NAture, HeAltH ANd StreSS

a P P e N d I x  -  r e F e r e N C e S

how quickly our lives change ... the moments are fleeting ... we are well ... we are sick ... they are here ... they are gone. 
cherish each breath, each moment we have together because with a blink it all could change. Breathe in the fresh air to heal the hurt, 
let go and engage within the sensorial world ... a new awareness will appear.
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Figure 40: Mountain shadows ... tree shadows. Image taken by Allison Birkett, 2014. Fernie, BC.
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Appendix A was taken directly from Romy Rawlings publication Healing Gardens (1998) pages 116-119.

Oversensitivity
Agrimonia eupatoria (AGr�MONY)
Perennial to 2 x 3 feet with mid-green leaves and spikes of starry, yellow flowers through summer.  
For worriers who hide their troubles behind a brave face and those who avoid confrontation, perhaps using alcohol or 
drugs to cope.

Centaurium umbellatum (CeNtAurY)
Biennial to 10 inches with a rosette of leaves and clusters of pink flowers in summer.  
For overwhelming feelings of anger, suspicion, jealousy, or envy; a desire for revenge.

Juglans regia (WAlNut)
Deciduous tree to 80 x 115 feet with large, aromatic, glossy, pinnate foliage and yellow-green catkins followed by 
nuts.  
Those distracted by others from their own life aims; helps to ease the transition during times of change in life.

Loneliness
Calluna vulgaris (l�NG / HeAtHer)
Evergreen shrub to 24 x 30 inches with bright gee, scale-like leaves and white, pink or purplish, bell-shaped flowers 
in midsummer to autumn.  
For feelings of loneliness, a need for company and to talk, those obsessed with their own troubles.

Hottonia palustris (WAter ��Olet)
Perennial water plant with divided, light green foliage and lilac or whitish flowers in summer.  
For the reserved and self-reliant who are lonely and keep themselves to themselves.

Impatiens glandulifera (�MPAt�eNS / H�MAlAYAN BAlSAM)
Annual to 2 x 5 feet with fleshy green foliage and deep purple to white flowers throughout summer, followed by 
exploding seed capsules.  
For those who are irritable and impatient, wanting everything done without delay.



I N t r O d u C t I O N  t W O

AGB ���

Fear
Aesculus x carnea (red CHeStNut)
Deciduous tree to 50 x 50 feet with large, palmate foliage and candle-like clusters of rosy-pink flowers in late spring 
followed by nuts.  
Obsessive concern for others’ safety and welfare, often overlooking own problems.

Helianthemum nummularium (rOCK rOSe)
Creeping perennial to 10 x 30 inches with small green leaves and clusters of bright yellow flowers in summer.  
Sudden feelings of terror, panic or hysteria, including nightmares; also used in emergencies.

Mimulus guttatus (MONKeY FlOWer)
Perennial to 18 x 24 inches with oval, toothed leaves and yellow, snapdragon-like flowers with red spots in summer.  
Phobias and fear of known things, shyness.

Populus tremula (ASPeN)
Deciduous tree to 15 x 10m with rounded, gray-green foliage and yellow catkins in spring followed by fluffy white 
seeds.  
For fears of the unknown, apprehension for no reason and nightmares; for sensitive people in need of inner strength.

Prunus cerasifera (CHerrY PluM)
Deciduous tree to 30 x 30 feet with oval green leaves and small white flowers in early spring followed by plumlike 
fruits.  
Fear of losing control, including insanity or senility; irrational or suicidal thoughts.

Uncertainty
Bromus ramosus (W�ld OAt)
Evergreen perennial grass to 1 x 6 feet with mid-green, hairy leaves and sprays of gray-green flowers in summer.  
For the ambitious who feel dissatisfied but lack direction; helps find a path through life.

Carpinus betulus (HOrNBeAM)
Deciduous tree to 65 x 80 feet with veined, dark green leaves and green catkins in spring followed by small winged 
nuts in the fall.  
For lack of strength, both physical and mentally, and a feeling of being over-burdened by everyday pressures.
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Ceratostigma willmottianum (PluMBAGO / CerAtO)
Deciduous shrub to 3 x 4 feet with hairy, oval leaves and rich blue flowers in late summer.  
Indecision and doubting your own abilities or judgment; constant seeking of advice and confirmation from others.

Gentiana amarelle (FelWOrt)
Perennial to 18 x 20 inches with lanceolate, green leaves and tubular, purple flowers in late summer.  
Treats self-doubt and worry in those who are easily discouraged and prone to despondency.

Scleranthus annuus (SClerANtHuS)
Low-growing annual with narrow green foliage and tiny white flowers in late summer. 
Indecision and constant mind-changing, mood swings.

Ulex europaeus (GOrSe)
Deciduous shrub to 5 x 6 feet with tiny, dark green foliage and fragrant, yellow flowers in spring and sporadically 
throughout the year.  
For feelings of hopelessness and despair with no positive outlook, utter pessimism.

Lack of interest in the present
Aesculus hippocastanum (WH�te CHeStNut)
Deciduous tree to 80 x 100 feet with large, dark green, palmate foliage and white, candle-like flowers in late spring.  
Shiny, inedible nuts are produced in the fall.  
An obsessive or overactive mind causing an inability to relax or concentrate; persistent unwanted thoughts.

Aesculus hippocastanum (CHeStNut Bud)
Buds from above.  
Inability to learn from mistakes, repetition of the same error; encourages deeper self-observation.

Clematis vitalba (Old MAN’S BeArd)
Deciduous climber to 65 feet with lance-shaped foliage and small white flowers in spring.  Flowers are followed 
by fluffy seedheads.  
For those who can’t live in the present with a tendency to daydream, lacking concentration and living in hope of happier 
times.

Lonicera caprifolium (HONeYSuCKle)
Deciduous climber to 20 feet with light green, oval leaves and fragrant, yellowish-white flowers in summer, followed 
by poisonous orange berries in the fall.  
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For those who live in the past and look back too much to happier days, with an inability to focus on the present; people 
who can’t move on after a loss.

Olea europaea (Ol��e)
Evergreen tree to 30 x 30 feet with narrow, gray-green foliage and tiny, fragrant, white flowers in late summer 
followed by edible fruits; grow in a conservatory or in a container to overwinter indoors.  
For mental and physical exhaustion, causing weariness in life; brings peace to those who work too hard and don’t relax 
enough.

Rosa canina (W�ld rOSe)
Deciduous shrub to 10 x 10 feet with oval, toothed leaves and pinkish-white flowers in early summer followed 
by red hips.  
Treats apathy, those with no interest in life and resigned to their circumstances.

Sinapsis arvensis (MuStArd)
Annual to 18 x 24 inches with large, lobed, green leaves and yellow flowers through summer.  
Severe, unexplainable depression of despair, like a dark cloud coming from nowhere.

Despondency or despair
Castanea sativa (SWeet CHeStNut)
Deciduous tree to 50 x 100 feet with glossy, toothed, dark green foliage and spikes of small yellowish flowers in 
summer followed by spiny-husked, edible nuts.  
Complete hopelessness and despair in those who are exhausted and feel they have reached the limit of their 
endurance.

Larix decidua (lArCH)
Deciduous conifer to 50 x 100 feet with light green, needlelike foliage and small cones in autumn after insignificant 
flowers.  
For those who, although capable, lack self-confidence and fear failure, leading to despondency.

Malus sylvestris (CrAB APPle)
Deciduous tree to 16 x 20 feet with oval, mid-green leaves and pinkish-white flowers in spring followed by golden 
yellow fruits.  
For those who feel they need to be cleansed – from self loathing, feelings of shame, or physical ailments.
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Ornithogalum umbellatum (StAr OF BetHleHeM)
Perennial bulb to 8 x 12 inches with narrow, grassy leaves and clusters of starry white flowers in late spring.  
For great unhappiness following a shock or bad news, including loss.

Pinus sylvestris (SCOt’S P�Ne)
Evergreen conifer to 30 x 85 feet with reddish-brown bark, blue-green needles and brownish cones.  
Self-reproach and guilt in those who feel they haven’t done well enough and are always apologizing for themselves.

Quercus robur (OAK)
Deciduous tree to 80 x 80 feet with oval, lobed foliage and green-yellow male catkins in spring followed by acorns 
in autumn.  
For those who are normally strong and battle courageously against adversity and illness; people who cannot let go or 
relax from work.

Salix alba subsp. vitellina (GOldeN W�llOW)
Deciduous tree to 30 x 50 feet with orange-yellow shoots, lanceolate, mid-green foliage and yellow catkins in 
spring.  
For bitterness or resentment about misfortune and a negative feeling that life is unfair.

Ulmus procera (eNGl�SH elM)
Deciduous tree to 50 x 115 feet with toothed, dark green foliage and inconspicuous flowers followed by winged 
fruits in autumn.  
For those who work hard and feel overburdened by responsibility and inadequacy, causing depression.

Excessive concern for the welfare of others
Cichorium intybus (CH�COrY)
Perennial to 5 x 200 feet with mid-green, arrow-shaped, hairy leaves and clear blue flowers in late summer.  
For possessiveness and interference or over-concern for others; for those who are in constant need of attention and the 
insecure.

Fagus sylvatica (BeeCH)
Deciduous tree to 80 x 80 feet with oval, wavy-edged leaves and small beech “nuts” in autumn. 
For perfectionists with an intolerance of others, the overly critical.
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Verbena officinalis (�er�A�N)
Herbaceous perennial to 3 x 200 feet with hairy, lobed, dark green leaves and small, pale lilac flowers from 
midsummer.  

For those with fixed ideas who preach to others and struggle constantly; the over-enthusiastic who can appear fanatical; 
those prone to nervous exhaustion.

Vitis vinifera (GrAPe��Ne / ��Ne)
Deciduous climber to 50 feet with large, lobed leaves and insignificant flowers followed by green or black fruits.  Treats 
dominance and overforcefulness; inflexible, arrogant people.

Rescue remedy
For use in emergencies, crisis, or trauma; the rescue remedy comforts and calms.  Mixture of impatiens, clematis, rock 
rose, cherry plum, and star of Bethlehem.  Perhaps you could plant these five together somewhere in your garden so 
that you have a ready-made remedy for times when you have received an unpleasant shock.

Rock water 
The thirty-eighth remedy; taken from any pure, natural spring which is open to fresh air and sunshine.  
It is useful for people who aspire to personal perfection and concentrate on the self, sticking rigidly to a self-imposed route 
through life.
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Appendix B was taken directly from Romy Rawlings publication Healing Gardens (1998) pages 135-141. 

Fragrance families
Essential oils are grouped according to their general effects and fall into one of five fragrance families: green, citrus, 
floral, spicy or woody.  The following pages feature temperate species only, although some may require winter 
protection.  Certain warnings are sometimes given to those undergoing aromatherapy with essential oils.  These 
should be borne in mind, although side effects will be minimal when plants are growing in the garden.

Legend:
× Avoid contact in sunlight
Ø Do not use if pregnant
◊ Not to be used by people with epilepsy
•Not to be used by young children
+Allergy sufferers should avoid exposure to plant

Citrus
Grapefruit × + Peel 
(citrus paradise)
Description: Small evergreen tree with dark green glossy leaves and wonderfully fragrant white flowers followed by 
large yellow fruits.  Requires winter protection in temperate areas.
Healing uses: general tonic or pick-me-up, refreshing, uplifting, muscle fatigue, nervous exhaustion
Scent associates well with: Lavender, Eucalyptus, Juniper, Geranium, Citrus, Cypress, Pine, Rosemary

Lemon × + Peel 
(Citrus limonum/limon)
Description: Small evergreen tree, producing strongly scented pinkish-white flowers which are followed by bright yellow 
fruits.  Requires winter protection in temperate areas.
Healing uses: Eases cold symptoms and asthma, clears the head. General digestive problems. Improves blood circulation. 
Insect repellent. Skin problems.
Scent associates well with: Rose, Eucalyptus, Citrus, Juniper, Lavender, Cypress, Chamomile, Marjoram.

Orange × + Peel 
(Citrus sinensis)
Description: Evergreen tree, producing clusters of fragrant white flowers followed by fruit; the flowers and fruit are 
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often found on the plant at the same time.  Requires winter protection in temperate areas.
Healing uses: Relaxant, eases ached and pains. Detoxifies the liver. Aids sluggish digestive systems. Refreshes and 
stimulates the over-tired or stressed.
Scent associated well with: Rosemary, Clary Sage, Geranium, Lavender, Citrus

Floral
Carnation + Flowers 
(Dianthus caryophyllus)
Description: Low-growing perennial, approximately 18 x 18 inches with bluish-green foliage and clusters of small 
pinkish-purple flowers borne on long stems in midsummer.
Healing uses: Antidepressant. Antifungal properties.
Scent associates well with: Cedarwood, Citrus, Clary Sage, Lavender

Geranium Leaves, Flowers 
(Pelargonium graveolens)
Description: Spreading shrub growing to a height of 3 feet with rose-pink flowers; the entire plant is aromatic.  This plant 
will require winter protection from frost.
Healing uses: Soothes problem skin. Relaxant for anxiety, tension, stress. Relives menstrual problems. Mood enhancer, 
balancing effect. Insect repellent.
Scent associates well with: Jasmine, Citrus, Lavender, Rosemary, Clary Sage, Cypress, Cedar, Chamomile, Juniper

Jasmine Ø + Flowers 
(Jasminum officinale)
Description: Vigorous evergreen climber growing to 30 feet, producing masses of fragrant, white, star-shaped flowers 
throughout summer.  The powerful fragrance intensifies after dusk.
Healing uses: Alleviates grief, stress, fatigue. Eases symptoms of premenstrual syndrome and menopause, including 
irritability. Uplifting, relaxing, sensual. Soothes muscular aches and pains.
Scent associates well with: Florals, Clary Sage, Citrus

Lavender Flowering tops 
(Lavandula officinalis/angustifolia)
Description: Evergreen shrub growing 3 x 3 feet with gray-green leaves and bluish-mauve flowers in dense spikes at the 
end of wiry stems through summer.
Healing uses: Stress headaches. Insomnia. Encourages skin healing. Ease painful joints and sprains. Relieves high blood 
pressure. Balances nervous system. Digestive problems. Period pains, premenstrual syndrome. Insect repellent.
Scent associates well with: Clary Sage, Juniper, Geranium, Pine, Cedarwood, Citrus, Rose, Marjoram, Eucalyptus, 
Chamomile, Cypress.
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Mimosa Flowers, twig ends 
(Acacia dealbata)
Description: Evergreen tree with attractive silver-green ferny leaves and fragrant, yellow, fluffy flowers borne in long 
sprays during spring.  Requires winter protection in temperate areas.
Healing uses: Premenstrual syndrome. General pick-me-up to cheer the spirits and treat depression. Soothes nervous 
tension.
Scent associates well with: Lavender, Cedarwood, Rose, Geranium.

Rose Petals 
(Rosa damascena/R. centifolia)
Description: Deciduous shrubs growing to 5 x 4 feet with prickly stems and large fragrant flowers in summer.  Rosa 
centifolia bears globular pale pink flowers; Rosa damescena has deep pink double flowers.
Healing uses: Headaches. Stress-related conditions, insomnia, and depression. Mood enhancer, uplifting. Premenstrual 
syndrome and menopause. Allays grief.
Scent associates well with: Cedarwood, Chamomile, Citrus, Florals, Clary Sage

Violet Leaves, flowers 
(Viola odorata)
Description: Small herbaceous perennial, growing to 6 x 16 inches with fragrant violet or white flowers in spring.
Healing uses: Boots the circulation, thus easing rheumatism. Improves concentration and clears the head, relieves 
headaches. Eases emotion turmoil.
Scent associates well with: Angelica, Florals, Yarrow

Green
Basil (French) Ø + Leaves, flowering tops 
(Ocimum basilicum)
Description: Tender culinary herb with highly aromatic glossy leaves and white flowers; grows to 12 x 24 inches, best 
cultivated in pots.  The variety ‘Dark Opal’ bears dark metallic-purple leaves.
Healing uses: Calming yet uplifting. Useful for insomnia, anxiety, stress. Soothes muscular aches and pains. Regulates 
the menstrual cycle. Improves circulation, respiration.
Scent associates well with: Cypress, Eucalyptus, Geranium, Rosemary, Lavender, Lemon, Clary Sage, Juniper, 
Peppermint

Chamomile (Roman) Ø + Flowers, leaves
(Chamaemelum nobile)
Description: Low-growing herb to 10 x 16 inches with finely cut feathery evergreen leaves and small daisy-like white 
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flowers on single stems in summer.
Healing uses: Relaxant, relieves anxiety and nervous tension. Digestive disorders. Skin irritation and allergies. Period 
pains, menopausal problems. Sedative – treats insomnia and relieves stress. Headaches. Anti-allergic properties for 
asthma.
Scent associates well with: Lavender, Geranium, Clary Sage, Jasmine, Citrus, Rose

Clary Sage Ø + Flowering tops 
(Salvia sclarea)
Description: Strongly aromatic, hardy annual herb growing to 30 x 36 inches with spikes of white, blue, violet, or pink 
flowers (bracts) in midsummer.
Healing uses: Relaxes and soothes headaches, sedative effect. Strengthens the nervous system and relieves stress and 
depression. Lowers blood pressure. Eases menstrual problems. Infertility.
Scent associates well with:  Mimosa, Juniper, Jasmine, Pine, Lavender, Rosemary

Eucalyptus • Leaves and twigs 
(Eucalyptus globulus)
Description: Tall evergreen tree growing to 100 feet and requiring protection in colder areas.  The mature leaves are 
blue-green and sickle-shaped with clusters of cream flowers in spring.
Healing uses: Powerful antiseptic. Stimulating, improves circulation. Decongestant – clears the head and assists breathing. 
Soothes muscular aches and pains. Useful for skin problems. Insect repellent.
Scent associates well with:  Cedarwood, Thyme, Rosemary, Lavender, Marjoram, Lemon, Pine, Grapefruit, 
Peppermint.

Marjoram Ø Leaves, flowers 
(Origanum vulgare/marjorana)
Description: Perennial herb growing to 12 x 12 inches with rounded greyish leaves and small white or purplish flowers 
arranged in clusters during midsummer.  The variety ‘Aureum’ has young yellow leaves that fade to green.
Healing uses: Warming, eases aches and pains including rheumatism. Soothes digestive problems, anxiety, insomnia. 
Headaches. Relieves period pains. Calms and relaxes when tired or stressed.
Scent associates well with:  Lemon, Lavender, Eucalyptus, Rosemary, Geranium, Juniper, Bay, Chamomile.

Melissa + Leaves, flowering tops 
(Melissa officinalis)
Description: Perennial herb growing to 18 x 24 inches with bright green aromatic leaves and small white flowers in 
summer.  The variety ‘All Gold’ has golden foliage.
Healing uses: Allergies including asthma, eczema. Insomnia, migraine, and anxiety. Relieves high blood pressure. Eases 
menstrual problems. Nervous exhaustion and stress. Digestive problems.
Scent associates well with:  Citrus, Chamomile, Lavender, Geranium, Rose
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Peppermint Ø •+ Leaves, flowers
(Mentha piperita)
Description: Invasive perennial herb growing to 24 x 24 inches with mid-green leaves on reddish stems and lilac flowers 
in summer.
Healing uses: Soothes muscular pain. Decongestant. Eases mental fatigue, headaches, migraine. Soothes digestive 
problems, relieves nausea, indigestion, and flatulence.
Scent associates well with:  Eucalyptus, Lavender, Lemon, Clary Sage, Geranium, Juniper

Pine + Needles, twigs 
(Pinus sylvestris)
Description: Evergreen coniferous tree growing eventually to 100 feet.  The mature bark is orangish and needles are a 
bluish gray-green.
Healing uses: Useful for viral infections. Soothes aching muscles and arthritis. Invigorating, improves circulation. Relieves 
fatigue and stress. Insect repellent.
Scent associates well with:  Cypress, Birch, Cedarwood, Eucalyptus, Lavender, Juniper, Lemon, Rosemary

Rosemary Ø ◊ Flowering tops
(Rosmarinus officinalis)
Description: Evergreen flowering shrub growing to 6 x 6 feet. The leaves are leathery and very narrow with white felt 
beneath. The bluish, two-lipped flowers in late spring resemble tiny orchids.
Healing uses: Invigorating pick-me-up or tonic. Refreshes nasal passages and assists breathing. Relieves headaches. 
Eases arthritis and rheumatism. Improves circulation. Soothes aches and pains.
Scent associates well with: Peppermint, Cedarwood, Lavender, Citrus; Basil, Thyme, Pine; Bay.

Spruce/Eastern Hemlock, Needles, twigs
(Tsuga canadensis)
Description: Evergreen coniferous tree growing eventually to 100 feet, bearing dense, dark green, yew-like foliage and 
solitary cones.
Healing uses: Reduces anxiety and stress. Boosts circulation, Soothes aching limbs and rheumatism. Eases congestion 
of coughs and colds.
Scent associates well with: Basil, Chamomile, Eucalyptus, Juniper, Lemon, Thyme, Rosemary.

Thyme Ø + Leaves, flowering tops 
(Thymus vulgaris)
Description: Hardy perennial growing to 8 x 12 inches with small evergreen leaves and tiny mauve flowers arranged in 
clusters at the tops of upright flowers arranged in clusters at the top of upright stems. The variety ‘Aureus’ has golden 
variegated leaves.
Healing uses: Powerfully antiseptic and antiviral. Treats nervous tension, headaches, fatigue - acts as stimulant. Soothes 
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rheumatic aches and pains. Eases breathing problems. Aids digestion. Insect repellent.
Scent associates well with:  Marjoram, Birch, Chamomile, Rosemary, Lavender, Lemon, Clary Sage, Spruce

Spicy
Cypress, Needles, twigs, and cones 
(Cupressus sempervirens)
Description: Narrow evergreen coniferous tree growing to 50 feet in warmer areas. The aromatic gray-green foliage is 
held in erect sprays, and the cones are glossy and gray-brown.
Healing uses: General tonic - boots circulation, eases rheumatism. Soothes menstrual or menopausal problems. Calms 
and relieves tension, stress. Improves breathing - colds, asthma.
Scent associates well with: Citrus, Juniper, Geranium, Birch, Lavender, Pine; Bay.

Fennel (Roman) Ø ◊ • + Seeds
(Foeniculum vulgare)
Description: Short-lived perennial growing to around 18 x 27 inches with feathery green leaves and flat heads of small 
yellow flowers in summer. the variety ‘Purpureum’ has bronze foliage.
Healing uses: Treats indigestion and flatulence. Loss of appetite, nausea. Pick-me-up for those suffering from exhaustion. 
Menopausal problems, premenstrual syndrome, and fluid retention.
Scent associates well with: Birch, Cedarwood, Rose, Geranium, Valerian, Lavender, Chamomile, Rosemary.

Hops + Female flowers
(Humulus lupulus)
Description: Herbaceous climber growing to 20 feet (with support) with lobed leaves and clusters of flowers in summer. 
The variety ‘Aureus’ has golden foliage.
Healing uses: Eases breathing - asthma. Relieves headaches, insomnia. Relieves nervous tension and stress. Menstrual 
and menopausal problems.
Scent associates well with: Cypress, Juniper, Lavender, Pine.

Juniper Ø + Berries
(Juniperus communis)
Description: Small evergreen coniferous tree of variable habit. It has bluish-green prickly needles and produces an 
abundance of blue-black berries which are used to flavor gin. The variety ‘Stricta’ forms a narrow columnar tree to 12 
feet.
Healing uses: Cleanses the system - hangovers. Relieves tired muscles, aching limbs, improves circulation. Treats water 
retention, menstrual problems including premenstrual syndrome. Relieves stress.
Scent associates well with: Rosemary, Lemon, Lavender, Geranium, Birch, Cypress.
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Laurel/Bay Ø + Leaves
(Laurus nobilis)
Description: Evergreen shrub growing eventually to 30 feet - can be clipped to keep it in check. Dark leathery leaves and 
insignificant flowers followed by black fruits on female plants.
Healing uses: Boosts immune system. Soothes aches, pains and rheumatism. Relieves premenstrual syndrome, especially 
cramps.
Scent associates well with: Cypress, Eucalyptus, Juniper, Lemon, Pine, Birch, Cedarwood, Rosemary, Lavender.

Terragon Ø Leaves
(Artemisia dracunculus)
Description: Aromatic perennial herb growing to 6 feet with narrow green leaves and small heads of greenish flowers 
in summer. 
Healing uses: Eases stomach complaints and flatulence. Treats premenstrual syndrome and cramps, reduces water 
retention. Soothes rheumatic pain.
Scent associates well with: Basil, Birch.

Woody / balsamic
Angelics × Ø Seeds, roots
(Angelica archangelica, A. officinalis)
Description: Tall biennial herb growing to 2m with attractive bright green ferny leaves and umbels of whitish-green 
flowers in summer. 
Healing uses: Relieves menstrual problems. Eases muscular aches and rheumatism. Soothes indigestion, flatulence, colic. 
Speeds the healing of cuts or bruises. Useful for migraine, stress, fatigue.
Scent associates well with: Clary Sage, Violet, Geranium, Citrus, Rose, Chamomile, Eucalyptus, Lavender, Mimosa.

Birch (White), Leaf buds, bark
(Betula alba, B. pendula)
Description: Graceful deciduous tress growing to 65 feet with white, peeling back and diamond-shaped green leaves. 
Catkins are produced in early spring. 
Healing uses: Soothes skin problems. Antifugal. Prevents water retention. Improves circulation - relieves rheumatism.
Scent associates well with: Bay, Cypress, Fennel, Juniper, Geranium, Lemon, Pine, Terragon, Thyme.



I N t r O d u C t I O N  t W O

AGB ���

Cedar Ø Wood
(Cedrus atlantica)
Description: Evergreen coniferous tree growing eventually to around 100 feet. Silvery-green leaves are arranged in tufts 
and long cones are produced. 
Healing uses: Useful for stress-related conditions. General stimulating tonic. Eases arthritis, rheumatism. Relieves 
premenstral syndrome. 
Scent associates well with: Bay, Florals, Rosemary, Orange, Clary Sage, Cypress, Juniper.

Cedarwood Ø + Wood
(Juniperus virginiana)
Description: Evergreen coniferous tree growing to 6 x 20 feet. Dark green needlelike leaves on slender branchlets.
Healing uses: Harmonizing tonic, relieves stress. Stimulates tired, aching muscles. Eases symptoms of rhinitis. Menstrual 
problems including premenstrual syndrome.
Scent associates well with: Geranium, Rosemary, Orange, Clary Sage, Rose, Cypress, Juniper, Jasmine, Eucalyptus.

Valerian Roots
(Valeriana officinalis)
Description: Herbaceous perennial growing to 3 x 3 feet with deeply cut leaves and clusters of white, pink, or mauve 
flowers in summer.
Healing uses: Eases nervous tension. Powerful sedative effect, overcomes insomnia. Acts as mood enhancer.
Scent associates well with: Chamomile, Fennel, Geranium, Lavender, Orange.

Yarrow Ø Leaves, flowers
(Achillea millefolium)
Description: Herbaceous perennial growing to 24 x 30 inches with aromatic, dark green foliage and flat heads of white 
flowers in early to midsummer. 
Healing uses: Eases menstrual problems. Calms the nerves, lowers blood pressure. Sedative - eases insomnia and stress. 
Improves circulation - for arthritis.
Scent associates well with: Chamomile, Geranium, Juniper, Orange, Rose, Violet, Lavender, Clary Sage.
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NOTES:
* All vegetation should be “grown organically with no chemical fertilizers or sprays - which can change their makeup 
and therefore how they affect people” (Rawlings 1998, 131).

* “As a guide, the following are listed in descending order of fragrance intensity:

Very high – Carnation, mimosa, valerian
High – angelica, basil, chamomile, eucalyptus, fennel, hops, jasmine, Melissa, peppermint, rose, thyme, yarrow
Fairly high – clary sage, geranium, marjoram, rosemary
Medium – juniper, lavender, citrus, pine, rose
Low – cedarwood”
(Rawlings 1998, 142-143). 

* “Bear in mind that in general, essences within the same fragrance family blend well together, for instance “florals” such 
as geranium with rose and “greens” such as chamomile with clary sage. “Citrus” scents also blend well with both “spicy” 
and “woody” fragrances. Some essences – for instance, eucalyptus, peppermint, fennel, thyme, and chamomile – can 
be overwhelming and care should be exercised when growing them next to other plants, especially florals” (Rawlings 
1998, 142-143). 

* “Another principle to bear in mind is that used by the perfume industry, which defines three separate types of aroma: 
“top,” “middle,” and “base” notes. In most commercial scented products, these three notes are combined to create a 
fragrance that is fuller and longer lasting than any individual scent. The blended layers are detected at different times 
to extend the overall appeal of the perfume. 

The top note is detected first and is ephemeral, being the quickest to disperse. This scent adds lightness; it is often smelled 
from a distance; and it awakens and stimulates the senses, then disappears to reveal the middle note. Examples are basil, 
citrus, eucalyptus, laurel/bay, peppermint, tarragon,  thyme (also mock orange blossom, wisteria, sage, and alyssum).

Middle notes impart fullness to the fragrance, being neither too light nor too heavy, and smell the same close up as from 
a short distance away. Examples are carnation, chamomile, clary sage, fennel, geranium, jasmine, juniper, lavender, 
marjoram, Melissa, mimosa, pine, rose, rosemary (also lily-of-the-valley and bluebells).

Base notes are resinous, earthy or woody and have a profound influence on the whole blend. In perfumery they act as a 
fixative to improve the scent’s staying power, and they linger long after the other notes have faded. They are generally 
soothing and calming. Examples are cedarwood, cypress, angelica (also lilac)” (Rawlings 1998, 142-143).
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Figure 1: Taken in 2006 from Moose Jaw Union Hospital - Window to which my father and family watched for a week in his passing. Image taken 
by Allison Birkett, 2006.

Figure 2: Image name: “Dark Trail”. Image from https://www.flickr.com/photos/scotthudson/3142693919/. Image taken by Scott Hudson, 
December 26, 2008. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison Birkett, 
2014. 

Figure 3: Image name: “la pluie n’a pas de couleur / no colour for the rain”. Image from https://www.flickr.com/photos/olibac/2145424903/. 
Image taken by Olivier Bacquet, December 29, 2007. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image 
modified by Allison Birkett, 2014. 

Figure 4: Image name: “Entwined”. Image from https://www.flickr.com/photos/atbaker/4338281918/. Image taken by Adam Baker, November 
26, 2009. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison Birkett, 2014. 

Figure 5: Image name: “Scary Woods”. Image from https://www.flickr.com/photos/chris-rice/4821965531/. Image taken by Chris Rice, October 
16, 2009. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison Birkett, 2014. 

Figure 6: Image name: “Spooky Old Tree”. Image from https://www.flickr.com/photos/68397968@N07/8701149466/. Image taken by 
MattysFlicks, May 1, 2013. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison 
Birkett, 2014. 

Figure 7: Image name: “Dramatic Lights”. Image from https://www.flickr.com/photos/hansel5569/6436705321/. Image taken by 55Laney69, 
December 1, 2011. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison Birkett, 2014. 

Figure 8:  Driving into Winnipeg, Manitoba from the North Perimeter - Senses dulled and yet they awaken by lights within the fog. Image taken by 
Allison Birkett, 2008.

Figure 9:  Connecting, reflecting, fulfilling an innate need for beauty ... the landscape allows us to become apart of it. Image taken by Brett 
Wieterman, 2013. Travelling between Moose Jaw and Assiniboia, Saskatchewan. Permission granted to use and modify image 2014. 

Figure 10: Light filters through green canopies creating a magnificent, magical experience. Image taken by Allison Birkett, 2008. Prospect Park, New 
York

Figure 11: As I fly over a landscape covered in snow I cannot fathom the beauty that surrounds us ... are we so unaware? Image taken by Allison 
Birkett, 2012.

Figure 12: Garbage on a pole at Winnipeg Beach, Manitoba. Image taken by Allison Birkett, 2009. 

Figure 13: Tree canopy. Image taken by Allison Birkett, 2008. Prospect Park, New York. 

Figure 14: Rocks, shells and leaves. Image taken by Allison Birkett, 2011. 

Figure 15 & 16: Images of landscape and water features taken at Queens Botanical Garden, New York.. Image taken by Allison Birkett, 2008. 

Figure 17: Green canopy. Paley Park, New York. Image taken by Allison Birkett, 2008. 

Figure 18: Magic exists - nature. Island Lake Lodge - Fernie, BC. Image taken by Allison Birkett, 2014. 

Figure 19: Keeping an open dialogue with nature ... we will experience beauty in every light. Image taken by Brett Wieterman, May 2014. Moose 
Jaw, Saskatchewan. Permission granted to use and modify image 2014. 
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Figure 20 - 23: Layers upon layers of sensory interactions; everywhere we look there is nature ... we are apart of it and it is apart of us. Images taken 
by Allison Birkett. 2014.

Figure 24: Image taken by Brett Wieterman. May 2014. Moose Jaw, Saskatchewan. Permission granted to use and modify image 2014. 

Figure 25: Prospect Park, New York. Image taken by Allison Birkett, 2008.

Figure 26: X-ray of abdominal area investigation. Taken by Moose Jaw Union Hospital. Image of Allison Birkett, May 2014.

Figure 27: Personal examination of elements with regards to stress and nature within masters document. Image created by Allison Birkett, 2014.

Figure 28: Driving from Shaunavon to Moose Jaw, Saskatchewan.  Image taken by Allison Birkett, 2013. 

Figure 29: Image taken by Brett Wieterman, 2014. Fernie, BC. 

Figure 30: A tree cut leaves a story behind...  Image taken by Allison Birkett, August 2013. Moose Jaw, Saskatchewan. 

Figure 31: Image created by Pamela Kravetsky. Environmental Design Program. Faculty of Architecture. University of Manitoba. 2003-2004.

Figure 32: While walking I become aware ... a different sensorial experience presents itself. The rusted garage door I notice pulls me into ... into it’s 
beauty, it’s details ... I am mesmerized. Image taken by Allison Birkett, August 2013. Moose Jaw, Saskatchewan.

Figure 33: Rocks within the ocean. Image taken by Allison Birkett, January 2013. Riviera Mexico.

Figure 34: Railway tracks leading west out of the Moose Jaw Railway yard. Image taken by Allison Birkett, August 2013. Moose Jaw, Saskatchewan.

Figure 35: Skies open up ... the exchange of beautiful colors dancing in front of our eyes. Image taken by Brett Wieterman, May 2014. Moose Jaw. 

Figure 36: Image name: “Rain [macro]”. Image from https://www.flickr.com/photos/lexrex/324316953/. Image taken by Bashar Al-Ba’nnon. 
December 16, 2006. Permission granted to use image from: https://creativecommons.org/licenses/by/2.0/. Image modified by Allison Birkett, 
2014. 

Figure 37: Watercolor. Image created by Allison Birkett, 2014.

Figure 38: The sensorial experience ties us to specific moments ... blurry or clear they become apart of us. Image taken by Brett Wieterman, 2014. MJ.

Figure 39: Can an image recreate the true sensorial experience that occurred at this exact moment? Image taken by Allison Birkett, 2014. Fernie, BC.

Figure 40: Mountain shadows ... tree shadows. Image taken by Allison Birkett, 2014. Fernie, BC.

Figure 41: Image taken by Brett Wieterman, 2013. Saskatchewan. 

Copyright Permissions
Copyright permission has been obtained for the images (drawings and photographs) used within this document. Every effort has been made to trace 
the copyright holders, however, if any have been inadvertently overlooked, the author will be pleased to make the necessary arrangements at the first 
opportunity. All images have been sourced by the original authors.
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Mom, Drew, Whitney,

Thank you for standing by me. I know it has been with much difficulty and perhaps worry, stress and disappointment. I forever hold you dear, I 
forever will love you and do anything for you. We have not had easy times and have been through too much heartbreak and stress, as a family and 
individually, but we are strong and I would not trade it for anything ... I would not trade you for anything. 

Love you all mostest,
xoxo
allie
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Figure 41: Image taken by Brett Wieterman, 2013. Saskatchewan. 
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