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ABSTRACT 

THE IMPACT OF VlEWlNG A GARDEN ON PHYSIOLOGICAL 
HEALTH OF ELDERLY WOMEN 

Joyce Wei-se Wong 
University of Guelph, 2000 

Advisor: 
Dr. Robert D. Brown 

The restorative powers of healing gardens as it pertains to health rneasures were 

explored in this study by exarnining the blood pressure and heart rate of the elderly. This 

pilot study compared the blood pressure and heart rate ievels of 5 elderly wornen from a 

retirement centre afier viewing a garden and a street. The results suggest that the 

garden view had a greater beneficial effect on the physical health of the subject, by 

lowering blood pressure and heart rate more so than the street view. This suggests that 

there is a positive relationship between gardens and the health of elderly wornen. The 

results from this study support that gardens do offer restoration and have a positive 

impact on the health of the user. This suggests that there are health benefits for 

providing garden spaces in facilities for the elderly. 
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1.0 INTRODUCTION 

Early forms of landscape as healing places were gardens, and today are referred to as 

healing or restorative gardens. It is these healing gardens, which are documented 

throughout history as places to support contemplation and healing, that have been 

neglected and lost since the early 2 0 ~  century (Cooper and Barnes 1999). It was not 

until the last 40 years that these lost gardens are reappearing as research provides a 

better understanding of the impact that these spaces and the Iandscape and 

environment has on the entire health of people. 

The benefits of the preferred natural landscape as places for reflection and healing are 

the ability to reduce stress, alter mood and provide recreationat activity (Hartig et al. 

1991, Ulrich 1991, Pigram 1993, Cooper & Barnes 1999). The natural environment 

promotes both healthy everyday living and treatment for illness. In fact, healing gardens 

and restorative landscapes are appearing in health care facilities because the medical, 

and social science field of research believe that there is an insinuated healing power that 

radiates from the natural landscape (Medley 1995). However the definition, shape and 

fom of restorative gardens Vary and have evolved in design over the past decade. 

Designs Vary from savanna and park-like settings that mimic nature to abstract and 

modern landscapes. The question raised by current literature in landscape architecture 

is whether the range of healing gardens and restorative landscapes are beneficial and 

serve the user (Thompson 2000). Although there is literature that supports the benefits 

of having 'natural' landscape for both everyday well being and recovery of people (Ulrich 

1999), there is little data and literature that evaluates the direct effects of healing 

landscapes on human physiology. 

1 



The Problem 

The literature supports the relationship between natural landscape, and mood 

and mental well being (Hartig et al, 1991); and the relationship between mood 

and physical well being (James et al. 1986). However there is limited empirical 

data that show the relationship between the natural landscape and physical well 

being. A smaller collection of research on physical health and landscape 

architecture provide an insight as to the relationship between the two. UIrich 

(1984) found that the view of naturai landscapes provided quicker and less 

painful recovery from surgery, which supports the need for healing gardens and 

restorative landscape in health care facilities. The shape and form of these 

healing gardens are always changing so there is a need to evaluate the impact of 

these garden designs in the health care setting in order to improve the setting for 

the user so that healing occurs holistically: physically, mentally and spiritually. 

With a major part of the population reaching retirement in the next few years, the 

need to shif? health care focus to the aging population means looking at how to 

sustain and care for their lives. This means sustaining lives by not only caring for 

the ilinesses that are associated with age, but also providing preventative 

measures to keep them active and healthy. Since most people will eventually 

reach the age of retirement, the research and evaluation of the best environment 

for this population would help improve the quality of life for almost everyone at 

some point in time. There is a lack of research focused mainly on the elderly as 

past studies have primarily tested student populations (Ulrich 1999). Studying the 

impact of the natural environment and the health of the aging population is 

unique, suggesting the importance for research on this target population. 



Concem for the effect of the different healing garden designed environments 

prompted this initial study. The more comrnon type of healing garden, a natural 

landscape has been chosen as the focus for this study. Understanding the 

relationship between natural healing gardens and the elderly can begin to answer 

questions on how to provide better living environments for the elderly, and a 

greater understanding of the design of healing gardens. Due to the 

predominance of evidenced based outcome measures in health care, a 

quantitative study of the physiological welI being of the elderly would be 

beneficial in increasing awareness and understanding of landscape architecture 

and the impact on health. The knowledge gained from this study would help 

improve future design facility-user relationship as well as provide the necessary 

empirical data to convince health administrators and insurance providers of the 

value of landscape architecture in health care facilities. 

1 .Z Research Purpose 

The goal of this research project was to investigate the broad relationship 

between natural landscape and the health of the user, specifically focusing on 

healing gardens and restorative environments in health care facility design and 

the impact It has on the health of the elderly. For this study health is defined as 

cardiovascular physiology, and is measured physically by monitoring heart rate 

and blood pressure, and emotional health is measure by a mood survey. The 

results of this study will help provide guidance on methods and recommendation 

for future research and information for those designing in this field. By adding to 

the collection of empirical data and research in landscape architecture and 



health, this study hopes to provide the needed support that might lead to more 

healing Iandscapes in health care facilities and everyday environments 

Objectives 

To obtain the research goal, the following objectives were devetoped: 

1. Determine previous scholarfy work related to hurnan health and 

landscapes; 

2. Design a study to measure the direct effect of landscapes on the health of 

the elderly; 

3. Collect and analyze ernpirical data; 

4. Determine the relationship between viewing a healing garden on blood 

pressure and heart rate of the elderly; 

5.  Determine the relationship between viewing a healing garden on mood 

and the elderly; 

6- Summarize results and provide recornmendation for future research. 



2 . 0  L I T E R A T U R E  REVIEW 

The use of natural landscape to promote health and its esthetic preference is evident in 

many cultures and dates back for centuries (Purcell et al 1994). However, due to the 

focus of western medicine on improving technological advances and efficiency, health 

care administrators and designers focused on building institutions that run as efficiently 

as possible at the cost of designing cornfortable and user friendly indoor and outdoor 

cpzces such as gardens for the people they service (Cooper and Barnes 1999). Whether 

it is in reaction to the lack of architectural and site planning design of hospitals or not, the 

research in many disciplines such as environmental psychology, physiopsychology, 

design, and health, have provided information about the effect of the environrnents in 

which we work, play, and heal have on our health (Purcell et a/. 1994). This supports the 

need for change. Many studies suggest people are drawn to and prefer the natural 

landscape to the built for viewing, driving, recreational activity, to increase productivity 

and promote rehabilitation, therapy and as a place to relax (Kaplan and Kaplan 1989, 

Ulrich 1991 b, Cimprich 1993, Purcell et al. 1994, Cooper & Barnes 1999). It is in these 

landscapes that people are theoretically able to recover frorn stress, offering an escape 

from the busy and demanding life, and where people in this disjointed urban world can 

reconnect (Crisp 1998). 

The summary of literature and research of the effects that natural landscapes and 

gardens have on people and their health has been documented, linking the history of 

healing gardens and the restorative powers of the landscape to the measurable 

outcornes of gardens on people. The remainder of this chapter briefly summarizes the 

relevant literature that supports the need for this research and the methods of this study. 



For clarification the following are the definitions for natural landscapes and healing 

gardens for this paper. 

Naturai landscapes: The tenn natural when used in the context of natural environment or 

landscape refers to the opposite of the built environment, an 

environment that is relatively unaffected by human activity. The 

natural landscape for the purpose of this experiment was defined 

as an environment that is predominantly vegetation, savanna and 

park-like in setting and with minimal hurnan induced change such 

as buildings, roadways, cars and those of the like. 

Healing gardens: This term is similar to restorative gardens. They are both spaces that 

provide a place for the occupants to experience restoration from 

stress, a sense of well being and wonder that will alter their mood. 

The garden itself varies in size and forrn; it can be either indoor or 

outdoor but the features within the garden are consistent, with mainly 

vegetation and some water. in order for a garden to be a healing or 

restorative garden it should have benefits to the majority of its users; 

for the sick it should encourage the body and mind to restore itself 

such that patients are able to clearly focus on their therapy. For the 

healthy user the space should support sociability, relaxation and 

contemplation (Ulrich 1999, Gerlach-Spriggs et al. 1998). The garden 

is not defined by whether it is recognized by professional design 

journals as good design but its affect on the user (Ulrich 1999). 



Healing gardens - the connection to our past and spirit 

History indicates that people have always had an attachment to the natural 

landscape. It is mentioned in the earIy writings of the bible with the search for 

paradise and the Garden of Eden from the early accounts of creation. And when 

the Romans and Greeks started to build their empires the fields and forests were 

p rese~ed  and brought within the city walls (Parsons et al. 2994). Since numans 

were planting and taking up agriculture, the natural landscape has been 

presewed and mirnicked in the form of healing gardens. Gardens were near 

homes, between buildings, inside and outside City walls, however the significance 

and design were not uniform and like in contemporary culture, the physiological 

possibilities of gardens were sometimes reinforced but often neglected or even 

denied (Gerlach-Spriggs et al. 1998). 

The origins of the restorative garden is hypothesized to originated from Persia, 

Egypt and the Orient as a place for reflection of the individual emotion, cultural 

training and social support. These gardens have continued unbroken since the 

birth of history. They formally appeared in Europe during the Middle Ages in 

monasteries where the early garden offered familial retreat for social display, a 

religious Iink between the visitor and the deity (Gerlach-Spriggs et al. 2998). In 

the monasteries the gardens were closed and themed with the intention to 

encourage the reflection of mood and spiritual transformation of the viewer by 

providing restricted views. It was also in the monastery where the concept of 

hospitals was derived in conjunction with the healing garden. In these 

environments the monks cared for the sick and the poor. The term hospital 

derives from Latin as hospifium, which means good feelings that should flow 



between the host and guest, epitornizing the intentions of the hospital-garden 

relationship (Gerlach-Spriggs et al. 1998). Later during the 4h century the 

Christian usage altered the meaning of the hospital to the place were such 

feelings were experienced (Cooper & Barnes 1999). Once the religious 

connection between hospitals and gardens was lost, the gardens became 

accidents of local wealth and architectural tradition. By the 17" century the 

corruption of the old charitable foundation and the conflict between politics and 

religion, many of the established foundations, and their economic resources 

almost made it impossible to provide a decent environment for the sick. This 

marked the start of the dectine in patient serviced hospitals 

When tuberculosis became an epidemic in the 180O1s1 sanatoriums on large, 

open, natural landscaped properties were early urbân examples of the integration 

of healing landscapes and health care (McBride 1998). The design of 

sanatoriums were based on the principles that the natural landscape and al1 that 

it entailed could heal the patients both physically by providing clean air and 

sunshine, and mentally through therapy. Even after the epidernic there was 

support for the positive effect ûf the natural landscapes. In hospitals, patients 

were wheeled out ont0 Sun porches and roofs for regular fresh air, sunlight 

treatment and for looking at vegetation. These attributes were seen as being key 

to recovery during the end of the 19" and first decades of the 20' century. 

Similarly during the late 18" century radical reform for the treatment of psychiatric 

patients began with new asylums that were planned with plantings to protect the 

patients from onlookers and landscape vistas to provide therapeutic experiences 

both passively for viewing and active therapy through garden work. 



Again with tirne, the importance of the garden spaces and the naturai landscape 

in hospitai design was neglected when the focus of the 2oL" century medicine was 

on designing minimal and efficient hospitals, creating large windowless wards 

where physicians could quickly move from one patient to the next, altering the 

character of the past hospitals as a place for spiritual healing to an institution. 

Along with the economic pressures from insurance providers and hospital 

administration, there were limited patient stays, which posed opposition for the 

actual usable gardens in new medical complexes. This limited therapy and 

moved it to separate care facilities that provided their own services. Perhaps this 

move helped preserve healing gardens that hospitals quickly removed, because 

many rehabilitation centres kept healing gardens and natural landscapes as part 

of therapy in following the practices of psychiatric asylums. These rehabilitation 

centres followed the early monastery hospital-garden design, by creating garden 

spaces to relax, sooth, reconnect and promote the healing process for the 

patient. 

Technological medical advances, costly medicine and increase medical 

specialization has made hospital garden invisible and ignored, and the 

awareness of its possible restorative benefits hidden. lnsurance providers along 

with hospitals are now seeing that the removal of healing gardens and design 

considerations could cost them clients since patients before admission are 

inquiring about whether gardens are available in the facility (Ulrich 1999). 

Therefore the health care providers are not meeting the needs nor servicing 

people with what they value and want in a health care facility. In fact, the number 

of acute care hospitals with gardens is only 2 out of 70 (Cooper & Barnes f 999). 



By providing healing gardens and restorative landscapes, the designer's goal is 

to evoke rhythms that energize the body, inform the spirit and enhance the 

recuperative powers inherent in an infirm body or rnind. And where recovery was 

not possible, intimate contact with the cycle and flow of nature rnay calm the 

spirit (Gerlach-Spriggs et al. 1998). The poetic, rnythical and religious beliefs of 

the garden as a metaphor of the natural landscape consistentIy show the 

connection of the landscape to the mind, sou1 and body of people, and a 

restorative power beyond the medicine, food and physical shelter it provides 

(Crisp 1998). 

Health trends 

The eficiency and immediacy that technology of contemporary society promotes 

inactive people, unhealthy work environments and the increase in serious 

illnesses (Health and Welfare Canada 1993). The technological advances such 

as the automobile, computers, and the lnternet have made life more convenient; 

it has also been criticized to decrease the health of the user rnaking people 

inactive and lazy. Perhaps in reaction to the decline in everyday exercise pe~p le  

are consciously and proactively taking interest in physical activities. Ther2 are 

many health club businesses, recreation programming in the cities and 

wilderness recreationalist that capitalize on this health trend (Cole and Landres, 

1 996). 

One indication of the movernent towards better health is monitoring the 

government's interest, which is a general reflection of the public's needs. There 

is a larger and greater availability of sharing and educating about health through 

the lnternet at medbroadcast.com the Ontario government's website as well as a 



24 hour health hotline. The services that the government has made available 

range frorn information about medication to different therapy, support group and 

the practice of healthy living. For healthy living the website shows an image of a 

person hiking in the woods, this encourages the idea of exercising in a natural 

landscape suggesting to people to leave the built environment and relax and 

exercise in the natural environment. Health care is no longer only focused on 

providing the best technical machines or running a high turn over business, but 

following other medical practices that look at a more holistic healing process. The 

practices that use the natural landscape for rnedicinal and therapeutic purposes 

could becorne more widely accepted by the public as research supports the 

benefits to health. These different medical practices al! share the same goal of 

healing the person, however the alternative medicine focus on the entire body 

and it's surrounding as factors for healing the illness as opposed to only dealing 

with the direct wound. 

Fortunately the healing garden in health care facilities was not lost and not al1 

facilities followed the lead of the hospitals in the early 20" century by ignoring the 

comfort and emotional needs of the patient. Some new health care facilities 

provide healing gardens to support the health and social trends as people âre 

learning more and being educated about alternative rnedicine and valuing the 

importance of nature and design as part of the healing process. People are 

searching for connection and place in this placeless and disconnected 

conternporary society. 



2.3 Landscape and human health 

2.3.1 Preference for natural landscape 

In rnany advertisernents today the background for car ads, healthy living, retiring, 

or vacationing are often of lush vegetated areas, windy roads through a forest, a 

mountain range or a peaceful undisturbed field of wild flowers. Advertisers are 

capitalizing on people's attraction to the natural landscape as a tool to lure 

potential consumers. The relationship between people and the natural landscape 

is the topic that many theorists have hypothesized and researched. The 

attraction and preference for the nafural landscape has been tested and these 

studies have found that natural landscape has a positive impact on productivity 

and mood, and is preferred over the built landscape (Von Hermann 1989 as 

cited in Katzev 1992), Purcell et al. 1994). Whether it is during commuting, at 

work, at school, during recovery or waiting for medicat attention, in al1 incidences 

the subject chose landscapes that were predorninantly vegetated, with a water 

feature, movement and minimal built form over built structures such as concrete 

and parking lots. 

The Theory of Restoration explains this preference of natural landscapes. This 

states that the everyday exposure to outdoor environments such as natural 

landscapes fosters recovery from stress and attention restoration (Ulrich 1986, 

Kaplan 1995). Based on this theory there are two streams of thoughts. The 

Attention Restoration Theory focuses on recovery of the capacity to focus 

attention, while the Stress Reduction I Restoration Theory focuses on stress 

reduction, and assumes that initial response to the environment is affective rather 

than cognitive. This is evidenced by the eliciting deep-seated automatic 



responses in the absence of extensive information processes (Hartig et al. 1991). 

The two different ideas support the same main principle that there is an 

unlearned preference for the natural landscape because it provides health 

benefits whether it be psychological, physiological or both. Restoration caused by 

natural landscapes is an automatic response, whether it is due to fascination or 

the absence of information, and is preferred because they facilitate recovery from 

mental fatigue and stresses of everyday life. 

2.3.2 Attention Restoration Theory. 

The Attention Restoration Theory was based on William James 1892 theory of 

restoration whose focus was on mental fatigue and the replenishment of 

attentional capacity (Kaplan 1995). Aitentional capacity is the ability for a person 

to focus and is the cognitive assessrnent of environments based on evolutionary 

succession of human species. The basic principle is that since people evolved in 

the natural environment that provided food and shelter, the attachment to these 

environments have also evolved. The environment is innate in the human 

psyche, is easy to quickly interpret, and therefore does not require any mental or 

directed attention, but rather offers relief from mental fatigue caused by urban 

society. The restorative environment is thought to reduce mental fatigue that is 

central to restoration (Kaplan 1983, Kaplan and Kaplan 1989). "Daily activities 

require directed attention where effort is require to block out cornpeting stimuli so 

that one can pay attention. Facing this domain overtime inhibitory control can be 

lost and the capacity for directed attention become depleted" (Hartig et al. 1991 

P. 5). 



The basis for this theory is that there are two types of attention, voluntary and 

involuntary. fnvoiuntary attention is the ability to hold attention without effort. 

Certain objects possess this quality, they are said to ofier fascination (Kaplan 

and Kaplan 1989). The second type is voluntary attention that requires effort and 

tends to lack interest. The relationship between the two is that when involuntary 

attention is engaged then the demands on a depleted voluntary attention 

capacity are diminished, and then restoration becomes possible. The Kaplans 

(1989) have developed a list of cornponents that are key to restoration; they are 

fascination, along with being away, extent and compatibility. An object or 

landscape that offers interest and holds the attention of the person is fascination; 

being away is the change in location or activity from daily life; extent is the 

context that the immediate setting is a part of; and compatibility is the fit or 

congruence between opportunities. 

Taking the implied psychologicaI benefits of the Attention Restoration Theory 

stated by the Kaplans, medical practitioners have applied this one step further by 

testing it on patients. Research in health professions tested the principle that 

directed attention is needed to focus and concentrate especially when dealing 

with an illness, to acquire information and diagnosis, treatment and adjustment in 

daily Iife was tested by researchers in nursing. Cimprich (1992 and 1993) tested 

this theory with patients diagnosed with breast cancer and found that everyday 

experiences involving the natura! environment appeared to have significant 

restorative benefits. Her study explores the therapeutic effects on an 

experirnental intervention aimed at maintaining and restoring directed attention 

during early phase of illness. A second study found that using gardening as a 

form of therapy to restore directed attention had many positive impacts on the 
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cancer patient (Unruh et a!. 1999). It offered the patient challenges, and helped 

the patient to improve concentration, determine clear goals; expenence 

immediate feedback and deep involvement, as well as a sense of personal 

control and the disappearance of concern to the illness for oneself. 

2.3.3 Reduction of Arousal Theory 

The second sub-theoty of restoration is the Reduction of Arousa! or stress. 

Zajonc (1980) uses the concept of preferenda in explaining this theory. 

Preferenda rneans "where there is gross structural properties of visual energy 

eliciting deep-seated automatic responses in the absence of extensive 

information professing" (Parsons 1991, p.6). These responses are emotional, 

mental and physiological and arise from everyday activity. The reduction of 

arousal is following a theory that nature has a calming effect because it is a non- 

taxing stimulus that elicits positively toned emotional states and blocks negatively 

tones immediate feelings (Hartig et al. 1991). The effect is reduction in 

neurophysiological arousal and a continued interest in the stimulus. These 

responses occur because natural settings continue to be associated with a 

positive effect, through predisposition to respond positively to surroundings that 

are conducive to well being or survival and reducing anxiety. The support for this 

automatic response is linked to research in brain activity that found that the 

reduction of anxiety interacts with four physiological systems: the central nervous 

system, endocrine system, immune system and cardiovascular system. As with 

the Attention Restoration Theory, this idea follows the Evolution Theoty that 

humans evolved in natural environments and people are physiologically and 

psychologically adapted to natural (as opposed to urban settings) and have an 



unlearned predisposition to pay attention and respond positively to natural 

content (Ulrich 1983). 

Based on these assumptions, Ulrich (1 979, 1991 ) conducted research that 

examined ernotional and physiological recovery from stress, by testing naturally 

induced stress and laboratory setting stress. His results were that in both cases, 

viewing slides of natural scenes reported greater positive effect. Likewise those 

in a fater study who watched photographie simulation of natural settings showed 

faster physiological recovery in skin conductance, muscle tension and pulse 

transit time (Hartig 1991). Hartig's (1991) study found that experiencing natural 

settings have restorative outcornes by measuring attention perfomance. 

Attention performance is known to be a sensitive index of mental fatigue 

associated with noise, crowding and other environmental demands (Evans and 

Cohen 1987 as cited in Hartig et al. 1991). 

2.4 Stress reduction 

From 1985 to 1990 the perceived stress ievel of Canadians aged 15 years or 

more has increased, with an increase in the number of people who feft somewhat 

to very stressful and a drop in those that do not feel very stressful to not at al1 

(Health and Welfare Canada 1993). This is a concern for the health of ail people 

since stress levels can harm a person's psychological and physiological health. 

The definition of stress is a process by which an individual responds 

psychologically, physiologically and ofien with behaviors to a situation that 

challenges or threatens well being. The psychological components include 

cognitive appraisal of the situation and the emotional components are anger, 

fear, sadness and coping responses. The physiological components are changes 



in heart rate, blood pressure, hormone release in the circulatory system. Stress 

recovery or restoration involves numerous positive changes in psychologicai 

states, and in levels of activity in physiological systems (Zuckemann 1976, 

Ulrich 1979). Recovery may also be evident in gains in performance, such as 

Cimprich's (1993) study with cancer patients. She found that patients were able 

to function and concentrate on their treatment after experiencing nature three 

tr'mes a week. 

Physiologically higher stress levels can lead to increase in blood pressure, 

hormones and heart rates as well as decline in mood, which have been found to 

be a direct factor in heart diseases (Pickering et al. 1982). Psychologically stress 

levels can impair a person's ability to cope and handle illness and adjusting to 

everyday life. Therefore when research found that people prefer natural 

landscapes as places to relax and reduce stress, scientists in various fields such 

as psychology, medicine, and landscape architecture began to further research 

the impact that these landscapes have on psychological and physiological well 

being. 

2.4.1 Stress and Natural Landscape 

The relationship between stress and the natural landscape is how people 

respond to nature as measured by stress (Ulrich et al. 1991 b). Although the 

degree of stress on patient and non-patients are dependant on a variety of 

functions such as diagnosis, length of stay, treatment, copying style and 

personality, the reduction of these stressors by a garden would indirectly lower 

stress levels (Ulrich 'i999). An option for landscape architects, then, would be to 

create a garden to test the mood of the viewers and users to see if there was 



stress reduction. Measuring the mood of people by anxiety and anger levels is 

common and has been regulated by different surveys that are accepted by the 

medical health profession. An accepted mood survey is the Profile of Moods 

Surdey (POMS), which has been tested on many different groups varying in age, 

health, and educational background, and is easiiy applied (McNair 1992). 

2.5 Stress and Blood Pressure 

Another area of research linked to landscape is how moods and stress levels 

impact blood pressure. Since landscapes can alter moods and stress levels, and 

blood pressure is a physiological measure of stress then the question is can 

landscapes affect blood pressure directly? First, it is necessary to look at the 

importance of blood pressure for preventing illnesses and the relevant research 

in this field. 

The research on bIood pressure is large and growing, as scientists look to 

discover more factors that affect the blood pressure Ievels in people. Specifically 

in psychosornatic medicine, which is the study of physical disorder originating in 

or aggravated by emotional process (Guralnik 1987), scientists are looking at the 

relationship between health and mood, the mind and body connection. Blood 

pressure is the range of pressure in the arteries, where the peak of the pressure 

corresponds to the contraction of the heart (systolic value) and the minimum 

corresponds to the pressure irnmediately prior to contraction (diastolic value). 

The blood carries and exchanges oxygen and carbon dioxide as well as nutrients 

to the rest of the body so that the tissues and organs can function. Therefore 

blood pressure is an important part of the circulatory system. 



There are two variables for blood pressure, the systolic value, and the diastolic 

value. Blood pressure is usually recorded as a fraction, the numerator is the 

systolic value, and the denorninator is the diastolic value. The systole pressure 

occurs during ventricular contraction, and the diastole pressure is the elastic 

recoil of the walls of the large arteries with foward propulsion of the blood during 

ventricular relaxation (Berne and Levy 1993). A measurable physical disorder is 

hypertensior: and other diseases such as cardiovascular disease that is affected 

by elevated blood pressure levels (Pickering et al. 1982). Also high blood 

pressure has a negative effect on neuropsychologized test performance, 

cognitive function, mental fIexibility, learning, memory and abstract reasoning 

(Waldstein 1995 as cited in Eiias et al. 2000). 

2.5.1 Blood Pressure and Mood 
The risk factors of cardiovascular diseases have identified a number of behavior 

attributes that characterize poor cardiovascular health, life dissatisfaction, anxiety 

and angry feelings (Siegel 1985). Scientists Rave found that certain moods such 

as anger, anxiety and hostility are associated with stress and elevated blood 

pressure levels (James et al. 1986, Schneider et al. 1981). In looking at anger as 

a risk factor for cardisvascular disease, one of the ways of measuring it is its 

relation with elevated blood pressure. The ability to lower or prevent elevated 

blood pressure could lower the risk of cardiovascular disease. During 

investigation of which mood affected blood pressure it was also found that many 

other variables such as the position and location of the person during 

measurement, occupation, socio-economic status, caffeine, alcohol intake and 

sex and environment affected blood pressure (Cottington et al. 1986, Dressler et 

al. 1986, Lane et al. 1998). 



2.5.2 Blood Pressure and Environment 

As mentioned earlier there are many other factors influencing blood pressure, 

including environment. When daily blood pressures were monitored, the results 

showed that work environments and clinic environrnents had the highest 

readings (Pickering et al. 1982, James et al. 1988). Subsequent studies on 

preference of views during commuting to and from work found that different 

driving environments had different effects on blood pressure. The natural 

landscapes with vegetation had lower blood pressure readings as opposed to the 

built landscapes with concrete, buildings, and billboards (Parson et al. 1998). 

This study also stated that the increase in blood pressure caused by commuting 

in general and in urban areas has a negative effect on health and quality of life 

consequences such as decreased job satisfaction, high illness absenteeism, and 

lower performance scores on various cognitive tasks (Schaeffer et al. 1988 as 

cited in Parsons 1998, Novaco et al. 1990 as cited in Parsons 1998). The length 

of the commute also had a proportionate relationship to blood pressure, as time 

increased so did blood pressure (Stokols and Novaco 1981). If the environment 

that one interacts within daily such as comrnuting, impacts both physical and 

mental health then these studies suggest that exposure to natural environment 

and minimizing commuting time can give an imrnunization effect against future 

stressors (Hartig et al. 1991). These studies confirm the perceived environment 

research on visually preferred natural environrnents over more urban 

environments because of health related benefits (Parson 1991). 

2.6 Natural gardens and health 

There are a growing number of studies and data that support the restorative 

effects of nature, and views of natural landscapes both within and beyond health 



care facilities. These studies have been summarized and grouped in current 

literature into subcategories, ranging from the benefits of urban parks and 

gardens to the health benefits of views of natural landscape on patients. The key 

areas of current research are as follows. 

Firstly, there is research that finds the availability of public parks and gardens for 

viewing and experiencing could reduce stress levels and improve mood. The 

presence of the natural landscape was so strong that even the simple knowledge 

of knowing that the park was neig hboring offered positive emotional experience. 

The results for studies similar to this can be summarized that being near, viewing 

and experiencing natural landscapes in the form of urban parks can reduce 

stress levels and improve the mood of the user (Ulrich 1981, Ulrich and Addoms 

1981, Hartig et ai. 1991, Ulrich 1999). 

The stress reduction that natural landscapes have on people has been tested. 

Students stressed from university examinations had lower levels of anxiety and 

stress after viewing scenes of natural landscapes as opposed to urban built 

forms after their exams (Ulrich 1979). When testing the same population group, 

to find out how unthreatening natural landscapes compared to built landscapes 

impact stress recovery they found that the muscle tension, pulse transit tirne 

(heart rate and blood pressure), skin conductance and mood after viewing nature 

settings had a greater and quicker recovery rate from stress within the first four 

minutes (Ulrich et ai. 1991 b). The lower the physiological readings were after 

viewing the scenes compared to during the laboratory stressor the greater the 

degree of recovery from stress. Likewise the mood, after viewing the natural 

scene, changed to lower levels of anger, fear and sadness. Recovery from stress 
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also occurred from viewing the natural scene (Ulrich 1991). In these instances 

the natural setting had significant beneficial effect on both psychological and 

physiological state and the built environments had the opposite effect. 

When looking at the relationship between natural landscapes and work 

environments, research found that the simple presence of a window with a view 

of nature had a positive impact on the office worker's productivity, mood and job 

satisfaction (Von Hermann 1989 as cited in Katzev 1992). Patients in hospitals 

were also tested. The landmark study that measured the effects of viewing 

nature by health indicators, found that post-gall bladder operation patients 

recovered quicker had fewer minor post surgical complications such as 

headache or nausea, fewer negative evaluative comments by the nurses, and 

took less potent narcotic pain drugs when in a room with a view of a wooded 

area than those in a room with a view of a brick wall (Ulrich 1984). 

Although research supports natural landscapes to have a restorative effect on 

post-surgical patients, the results cannot be generalized to al[ patient groups. For 

instance, those in a long-term care facility may be bored with a wooded lot view 

and prefer something more interesting than caiming. It depends on what 

symptoms the patient or client group is suffering from. If it is stress and over 

stimulus that the patient is experiencing then the studies on calm naturai 

landscape support savanna like landscapes. However, if the patients are bored 

and have little activity and low arousal than a lively street setting with people rnay 

be more therapeutic than serene arousal reducing nature scenes (Ulrich 1984). 

There is a need to test if the existing healing gardens are therapeutic for the 

elderly in retirement centres. 



2.7 Design in health care 

In the past, health care facility design focused on efficiency for the doctor and 

health care provider at the expense of the patients' and workers' environmental 

needs. Most hospital administrations are interested in high turn over rates, 

shorter stays, and offering the best high tech machines to attract patients. 

However the design of hospitals offer minimum consideration in design features 

for the patient, and has been evaluated to have a negative effect on the patients 

and workers (Ulrich 1999). Research in this field support that both indoor and 

outdoor designed spaces can positively affect the stress and comfort levels of the 

patient and the visitor. 

Architectural journals have criticized the disproportionate, lack of visual cues, 

colourless and confusing circulation layout of hospitals and health care facilities 

and are now changing the architecture in reaction to the criticism of the 

profession, the patients and the workers. Health care facilities are now trying to 

provide circulation sensitive, visually familiar, colourful, cornfortable seating areas 

for sociafizing, clear directional signs, and human scale design (Coates and 

Siepl-Coates 1996, Todd 1996). A good example is the Bruce Peninsula health 

service facility in Ontario, Canada, where the emphasis is on patient care, with a 

strong connection to the communities' sense of place. To create familiarity within 

the building visual cues are features taken from the natural surrounding, Iike the 

rugged Niagara Escarprnent (Todd 1996). The centre's goal was to provide a 

strong, protective and welcoming environment. The elements from this example 

that are important features are a less stressful hospital design and logical and 



clear circulation for doctors, workers, patients and visitors to diminish the stress 

and anxiety of being Iost. 

By providing a more comforting and supportive environment for al1 the users, 

especiaily the patients, the facility can reduce any unnecessary stress caused by 

the anxiety of being in a large, unfamiliar and sterile hospital environment. Greer 

(1986) suggests that to improve on the architecture, designers should lower the 

ceilings in some areas to provide a cornfortable human scale, indoor plantings as 

shelter and familiarity, colour, natural materials, paintings, and colour to sooth 

some areas and to promote activity between users. There should be places for 

people to meet and visit similar to that of being in a coffee shop or downtown 

café. Even variety in shape colour and sire for the rooms and windows help the 

patients gain greater strength and new insights into life's' purpose as they adjust 

to their illness (Coates and Siepl-Coates 1996). Subsequently changing hospital 

architecture is not only to provide a comforting healing environment but to also 

provide services for other new therapies such as horticultural therapy, 

occupational therapy even physiotherapy where the use of outdoor garden 

spaces are helpful. 

When designing for long term care facilities the same principles of scale and 

sense of order and place applies. The difference is that the clientele's tength of 

stay is longer, usually for the remaining duration of their life. Design usually 

places importance on designing the care facility as their village, with places to go 

and offer spatially different settings in ternis of lighting and views, both indoor 

and outdoor (Young 1998). For example, the Glen Star Dun Lodge in Renfrew 

Ontario has rooms with a view of the river. The sounds from the river reduce the 

24 



noises of the daily institutional activities, and when the residents were surveyed 

there was a substantial decrease use of tranquillizers and painkiilers by patients 

in those rooms (Young 1998). Designing for the user as mentioned has reaps of 

physical and mental benefits for the user as well as lower medicinal costs and 

other costs associated with complaints, and actions of disgruntled patients. 

Similarly the driving goal behind both indoor and outdoor hospital design is to 

make it as non-institutional as possible. Many institutions are striving to change 

the white stale efficient look of the early 2oih century to a more colourful, use of 

natural materials, tactile and scaled space. A main focus is to connect the 

outdoor and garden spaces that are familiar and comforting to the patients, 

visitors and workers to and within the hospital. ldeal architectural designs include 

a solarium, outdoor terrace, variouç sized rooms, more facilities, planted tress, 

respect for space and sense of order which imitates the healing philosophy of 

ancient cultures particularly the Greeks where art and nature were integral part of 

patient medical techniques. A healing environment can be designed to stimulate 

the patientsy love of life and will to recover (Greer 1986). 

2.8 Summary 

The literature review of natural landscapes and healing gardens suggest that 

there are many benefits of these environments, mainly restoration from stress. 

Existing research found that natural landscapes offer restoration and reduction of 

stress allowing people to focus more on the task at hand, thereby improving 

productivity at work, mood, cognitive skills, ability to adjust to medical therapy, 

and improving stress related physiological ailments such as high blood pressure 



and heart rate. This idea of the natural landscape as a tool for restoration dates 

back to early counts of creation, early settlement and the first hospitals. 

Preserving the natural landscape took form in gardens, and in early hospitals 

these gardens, called healing gardens, which were an integrai part of the therapy 

and healing process. Unfortunately with tirne, these healing gardens dwindled in 

numbers and their importance lost as western medicine focused health care 

design on emciency and technology. However with the support of research and 

public interest the health Gare facilities architecture is changing, as healing 

gardens and design slowly begin to reintegrate back into the facilities. 

The change in design is starting however there are still many barriers. The first 

barrier is the lack of support from the health administrators who control the 

finances and design of these facilities. As previously mentioned in this chapter 

this could be a result of the second barrier, the lack of empirical based research 

supporting the value and restorative powers that healing gardens offer to the 

health of the user. The last barrier is the lack of information and education on 

how to design healing gardens so that healing is achieved by the patient and 

user. 

This study addresses the second barrier, the lack of empirical based research 

supporting the beneficial restorative powers of healing gardens. By providing a 

pilot study and a protocof procedure for more empirical based research, there 

could be an increase for support of healing gardens from health care 

administrators and a better understanding of how the design of these landscapes 

affect the health of the user. One area that is lacking nealth-rneasured research 

of healing gardens-user relationship is the elderly. A previous study questioned 
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whether views of natural healing gardens would offer the same restorative effect 

on the elderly in retirement centres since that population may be suffering from 

boredorn and would benefit more from an active streetscape (Ulrich 1984). 

Based on that question raised this study will address one gap in the research and 

test the impact that healing gardens have on the retirement comrnunity. 



3.0 METHODS 

3.1 Methodology 

The design of this study is to provide preliminary research to understand the 

relationship between landscape and physical health by testing the effects of 

healing gardens on the user by measuring according to health science 

standards. These include monitoring mood, heart rate and blood pressure levels. 

This study follows the example of Ulrich's (1984) study that tested post-surgery 

patients looking at a natural landscape compared to a brick wall, and addresses 

the need for research that analyzes what other direct physiological relationship 

viewing natural landscapes have on other patient groups. 

Heart rate and blood pressure measurements are common in research papers 

when measuring for physical health levels and as mentioned earlier blood 

pressure levels are important factors for detecting hypertension, heart disease as 

well as other chronic illnesses. These measures are also simple, non invasive 

and do not disturb the subject. The ability for a stimulus to reduce blood pressure 

could help prevent some heart related diseases (Pickering et al. 1982). Research 

on factors including mood, anxiety, anger and depression, have been found to 

raise blood pressure and heart rate levels, and the reduction of these moods 

would lower these levels. It is therefore of the utmost importance to measure the 

mood of the user since it could help detemine the rate of stress reduction. In 

keeping with the goal to produce a method and data set that would be accepted 

by health adrninisters and the medical science field, mood of the subjects were 



measured by the POMS short test, which is used in health sciences as an 

acceptable way to rneasure the mood of older subjects (McNair 1992). 

Based on the demographics and the lack of research on the aging population 

and the restorative effect of viewing a garden on mood and physiology, this study 

tested the population group residing in a retirement centre with an on-site 

garden. Whether or not this type of garden is beneficial to the user will help bring 

landscape architects one step closer in detennining what types of spaces the 

retiring community in a centre needs for restoration. Whether it needs to provide 

a relief from boredom or relaxation from the stress of adjusting, this study looked 

at how heart rate, blood pressure and rnood varied by viewing the park-like 

garden and a busy street. Two views were tested to balance the effect that the 

experimenter, a new person in the centre who is taking interest and spending 

time with them, could have on the results. By testing two views there is 

cornparison of data to determine whether the effect of the healing garden is true 

or just experimental influence. 

The view and setting tested was a healing garden, which people associate with 

relaxation and restoration as well as beneficial change in mood. The qualities 

included savanna-like setting, vegetation and water, grass and scattered tress. 

The choice of an existing garden for the retirement population was also important 

to help landscape architects determine whether current designs are meeting the 

needs of the user. Using subjects from the same retirernent centre where the 

garden is in a familiar setting, this study was able to hold constant mmy 

variables that would affect rnood and blood pressure readings. These variables 

include age, socio-econornic group, familiarity with the site, traveling distance 
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and general health. Another factor that affects biood pressure readings is 

climate. A slight change in the temperature of the as small as 5 degrees could 

elevate blood pressure readings (McLean et ai. 1991). To keep as rnany factors 

that affect blood pressure constant, the setting for this study was indoors in a 

retirement centre with a healing garden on site. 

The procedure of this study was based on past research that states that seating 

position and walking distance affect blood pressure rates (Cottington et ai. 1986, 

Hartig ef al. 1991), therefore for each view, the subject traveled the same 

distance and was seated in the same chair and position. For selecting viewing 

duration, previous study found that after viewing a nature setting, restoration 

measured by blood pressure was achieved as quick as 4-7 minutes (Ulrich et al. 

1991b), therefore this study will choose to measure blood pressure and heart 

rate during the stimulus after the first 5 minutes and an overall post stimulus 

reading after a total of 10 undisturbed minutes. Since those living at this centre 

are indoors for long periods of time the resident would view the garden for than a 

quick look, it was helpful and insightful to test the effects that a longer viewing 

time would have on the health of the user. 

3.2 Content Analysis 

3.1.1 Research Approach: 

The purpose of this study was to understand how different visual stimuli in the 

form of different iandscapes might influence human health, and to establish a 

reliable and simple method suitable for the elderly and to collect preliminary data. 



More specifically, the question being asked was whether or not landscape 

architecture can significantly alter hurnan health. Therefore hurnan subjects were 

subjected to different visual stimuli including a garden view and a street view. 

The unique changes in health measurements of blood pressure levels, heart rate, 

and mood were taken from the test subjects. 

3.1.2 NuIl Hypothesis: 

The view of a naturai landscape, a healing garden, has no effect on blood 

pressure measurernent, heart rate and mood of the elderiy. 

3.1 - 3  Variables of Interest: 

The blood pressure, heart rate and mood of the subjects were the dependent 

variables. The independent variables of interest were the exposure to the natural 

landscape, a garden view, and a built landscape, a street view. 

3.1.4 Definition of Variables: 

For the purpose of this experiment the natural landscape was defined as an 

environment that is predominantly vegetation, savanna and park-like in setting 

and is without human induced change such as buildings, roadways, cars and 

those of the like. The natural view stimulus is a garden space (Stimulus A - 

Garden View) that is park-like in setting with a strolling path surrounded by 

ground cover, shrubs, planters and scattered trees in the background (Figure 1). 



The built landscape was defined as a highiy humanly contrived space with 

human-made materials and influence. The built view stimulus (Stimulus B - 
Street View) included a major road with a plaza in the background (Figure 2). 

These independent variables served as the stimulus; and exposures to thern 

were measured by blood pressure and heart rates. 

-- 

Figure 2: Stimulus 0 - Street View 

The indicators used in this study were: blood pressure, heart rate, mood and 

behavior. Each indicator was measured at 3 different time points, narnely before 



appiying stimulus (pretest), after the first five minutes of viewing the stimulus 

(Time 1) and after 10 minutes of viewing the stimulus (Time 2). Since this study 

tested the effect of a natural landscape on the blood pressure levels, ail other 

variables that might have affected the subjects' readings were controlled, held 

constant or accounted for. Each subject's initial blood pressure readings and 

mood were taken in the same controlled environment. In al1 instances readings 

were taken in the sarne-seated position and on the same day in one continuous 

time frame, without any day to day variation or other activities that may have 

affected blood pressure readings such as eating or drinking. Factors such as 

mood, and activity prior to the reading of the blood pressure could not be 

controlled; therefore it was recorded in the behavioral diary. 

3.1.5 Operational Definitions: 

The unit of analysis was the subject's blood pressure, heart rate and 

measurements of mood. If the blood pressure measurements were lower after 

the garden stimulus is introduced compared to the street stimulus, and the initial 

control room readings, then the nul1 hypothesis will be rejected. 

3.3 Experimental Design 

This was a quasi-experimental design with the main experimental controls for this 

experiment being a pretest - posttest study. Comparisons were made within the 

data set from each subject who viewed both the garden landscape and the street 

landscape. This was accomplished by analyzing the results from pretest, Time 1 

and Time 2 data, as weIl as the difference between the garden and street views. 

The order in which test subjects experienced the stimulus was random. When an 



odd number appeared, Stimulus A was adrninistered first. Likewise when an 

even number appeared Stimulus B was administered first. 

3 .4  Subjects 

Subjects were chosen from the sarne retirement centre to help regulate and 

control for variables that previous studies have found to affect mood, and blood 

pressure levels. Ail subjects were screened by a staff mernber from the long-term 

care facility who selected subjects that were female, Caucasian, nonsmokers, 

possessed similar cognitive skills and mobility, and were between the ages of 65 

to 90. To prevent any bias that may have occurred during the course of the 

experiment, the same staff member selected the group based on the above 

criteria, and the information of each subject's history was kept from the 

experimenter that was collecting the data. Selecting the subjects from the same 

retirement centre controlled for factors that are known to affect blood pressure 

and heart rate. These include: medical history, age, cultural group, socio- 

economic group, familiarity of test sites, traveling distance and similar care 

requirements (Dressler et al. 1986, Hartig 1991, Lane et al. 1998, Jacob et a/. 

1999). In doing so the validity and confidence of the results are increased 

(Neurnan 1994). 

Al1 experirnents were conducted upon approval by The Human Ethics Cornmittee 

of the University of Guelph (Appendix A), the consent of the Program Coordinator 

of the Centre (Appendix B), and the written consent of the subjects, who were 

inforrned both in writing and orally of the nature of the experirnent (Appendix C). 

AI1 persona1 information about the subjects was kept confidential. 



3.4.1 Su bject controls: 

Ail subjects were escorted and measured by the same experimenter throughout 

the course of the study. To minimize the influence of experimenter-subject 

contact the subject kept the wrist-watch like blood pressure monitor on the entire 

time. Throughout the procedure the subject was asked not to talk to anyone and 

to focus on the views; however, if the subject was either approached or talked to 

by someone the experirnenter made note of it on the diary sheet. Al1 

measurements for the duration of the procedure required the subject to remain 

seated. Also to acknowledge other uncontrollable outside factors the 

experimenter took observation notes that may or may not have influenced the 

results. 

3.4.2 Experimenter controis: 

During the entire procedure the investigator only spoke to the subject when it 

was necessary, by answering questions related to the study or giving instructions 

in short and simple sentences. Physical contact was also minimal, and only 

occurred when the blood pressure monitor was placed on the subject's arm, to 

start and stop the monitor during the collecting of data and the removal of the 

monitor at the end of the study. 

3.5 Study Area 

This study was conducted at the Kingsway Retirement Residence for seniors in 

Toronto, Ontario. This retirement community is located near the intersection of 

Dundas Street and Royal York Road, and is part of a larger group of care 

facilities for the aging population. As a fairly new centre situated in an urban 

area, this 2-year-old facility has an interior similar to a hotel. The layout of the 
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interior cornmon areas replicates that of spaces found in a village, with a café, 

library, lounge, and dinning area. The outdoor has a natural garden in the rear 

with paved pathways and benches for the residents to use al1 year round. During 

the winter months there are large windows in the dinning area, and an activity 

room for people to sit and look out directly ont0 garden spaces, or the main 

street. 

The study area consisted of both the indoor and outdoor environments and the 

relationship between the two. It was essential to select a retirement home that 

had the appropriate population, the specified landscapes, and direct views of 

these landscapes from indoor. The three testing environments for the study were 

a control room with no view, a quiet room with a view of the garden, and a quiet 

roorn with a view of the street. 

3.5.1 Control environment: 

The control room was a room with no views, familiar to the subjects and was an 

area in which little or no activity was conducted (Figure 3). 

Figure 3: Control Room 



The furniture was not altered from its original arrangement. with the addition of a 

cornfortable amlrest chair. which was utilized at al1 stimulus sites. This controlled 

environment was where al1 pretest measurements were taken; it was in this 

location that each subject rested and base readings were recorded. This room is 

located an equal distance from the garden stimulus site and street stimulus site 

(Figure 4). 

Figure 4: Centre Layout 

3.5.2 Stimulus A: Garden View 
The site for testing Stimulus A; the garden view was situated in the activity room, 

which was a quiet, low traffic area. The same armrest chair used in the control 

environment was placed in front of large window looking directly ont0 the garden. 

The garden view consisted of shrub plantings surrounded by grass in the 

foreground, an interlock pathway and planters in the middle ground and scattered 

trees in the background (Figure 5). 



Figure 5: Garden View testing location 

Stimulus 6: Street View 
This stimulus was selected to control the impact that the attention that the subject 

received from the study and the experirnenter may have had on the results. 

Similar to Stimulus A, Stimulus B; the street view, was viewed from a large 

window in the parlor, which was also a quiet and low traffic area. The subject at 

this location was seated in a cornfortable armrest chair in front of the window 

looking directly out to the main four-lane road, Dundas Street. There was a 

narrow sidewatk in the foreground, which met directly with the road that was in 

the middle ground, with a plaza in the background (Figure 6). 



Figure 6: Street View Testing Location 

3.6 Measurements & Instruments 

3.6.1 Blood pressure and heart rate measurement 
The Omron Wrist Blood Pressure Monitor with Intellisense, Model HEM-609V is 

an instrument designed to measure both heart rate and blood pressure in a 

single inflation. This instrument was used to take al1 the blood pressure readings. 

For each health indicator (blood pressure and heart rate) 5 rneasurements were 

taken at each time point. The average was calculated and then recorded. 

Outliers and false readings as identified by an experienced physiologist were 

discarded. Based on the cornparison of the experiment instrument with a hospital 

automatic blood pressure cuff readings the instrument for this experiment was 

found to be +/- 4mmHg. However due to the nature of this study, the 

measurements are compared relative to each other and not for exact blood 

pressure readings. 



Tne subject during al1 readings was asked to rernain still, in an upright seating 

position with the automatic wrist blood pressure monitor on their lower left limb. 

The subject then placed their left a m  across the chest and rested their left hand 

on their right shoulder, which was supported by the right hand (Figure 7). 

Figure 7: Seating position of subject during the collection of blood pressure data 

3.6.2 Mood survey and behavioral diary 

Resting and recovery recordings consisted of filling out the Profile of Moods 

Survey (POMS) - short form (Appendix D) and answering a behavioral diary 

sheet (Appendix E). The experimenter recorded the information on the diary 

sheet which asked the subject where and what activities they had participated in 

prior to the experirnent and what plans they had for after the experiment. The 

POMS short form test is a recugnized and published survey suitable for the 

elderly, which "rneasures 6 identifiable mood or affective states; tension-anxiety; 

depression-dejection; anger-hostility; vigor-activity; fatigue-inertia; and confusion- 

bewilderment (McNair, 1 99Z)." 



3.7 Procedure 

The program coordinator approached each subject and introduced the 

experimenter and the study as well as assuring the subject that the centre was in 

support of the project. This allowed the participants to become less anxious and 

more familiar with the experimenter as well as an opportunity to give general 

instructions and answer any questions. 

Each subject attended a single sixty-minute session of testing. Ali experiments 

occurred dunng daylight hours between 9am and 5pm. The subjects were asked 

to dress in loose cornfortable clothing. AI1 initial base readings for each stimulus 

were taken from the control environment, where the subject was then rnoved to 

the appropriate stimulus testing location. 

Viewing time for each stimulus was ten minutes with a blood pressure reading 

taken after the first five minutes. Ulrich's study (1991) found that after viewing a 

natural landscape blood pressure levels towered in 4 minutes with most reduction 

during the 5-7 minute time frame after the stimulus. Since this experiment is 

testing for the effect of viewing the natural landscape both during and after the 

stimulus this experiment measured blood pressure during the subjects exposure 

to the stimulus after the first five minutes, and at the end of the 10 minutes for the 

effects after the stimulus. 

3.7.1 Initial rest period and pretest site 

When the subject arrived at the appointed control room, they were seated in an 

armed chair where the experimenter provided them with the general description 

of the experimental procedures (Appendix C) and familiarized them with the 



survey, the diary sheet and equipment. They were not given any information 

about how to interpret any of the data. The subject was then asked for their 

signed informed consent. After a two-minute resting period, pretest 

measurements were taken; this consisted of the experimenter taking 5 blood 

pressure and heart rate readings, and the subject filling out the survey and diary 

sheet. When the pretest readings were complete the experimenter escorted the 

subject to the appropriate site for either the garden view or the street view. 

3.7.2 Stimulus A: Garden Stimulus 
The subject was seated in the same type of chair as in the controlled room, in 

front of a window that had a direct view of the garden. After five minutes of 

viewing the garden the subject's blood pressure and heart rate measurement 

were taken, and then asked to stay seated for another five minutes. After having 

being seated for the last five minutes the subject immediately had their blood 

pressure and heart rate measurements taken, followed by filling out the mood 

survey and behavioral diary sheet. 

3.7.3 Stimulus B: Street View 

The subject was seated in the same type of chair as in the controlled room, in 

front of a window that had a direct view of the street. After five minutes of viewing 

the street the subject's blood pressure and heart rate measurement was taken, 

and then asked to sit for another five minutes. After having viewed the street for 

ten minutes the subject immediately had their blood pressure and heart rate 

rneasurements taken, followed by filling out the survey and diary sheet. 



3.8 Data Analysis 

3.8.1 Analysis of Blood Pressure and Heart Rate 

Due to the preliminary nature of this study differences in data were discussed 

even if they were not statistically different. Descriptive anaiysis was also used to 

detemine what effects viewing the stimulus had on the subject's blood pressure 

and heart rate, as well as a comparison between the two stimuli. For each 

stimulus the relationship between pretest - during, and pretest - posttest was 

detemined by comparing the averaged scores for pretest blood pressure and 

heart rate to Tirne 1 and Tirne 2 scores. If Time 1 or Time 2 scores were 

significantly lower than the pretest scores then there was a positive effect i.e. by 

lowering blood pressure and heart rate the chance of hypertension and stress 

related health problerns are decreased. Alternatively if Time 1 and Time 2 blood 

pressures were higher than the pretest readings than there was a negative effect. 

The interval of the difference was then charted in a histograrn for a visual 

analysis of the magnitude of the effect each view had on the subject. These 

intervals were then compared between the two views (garden and street). To 

determine which view had a greater positive effect or a negative effect the 

difference intewal for each situation, pretest-Time and pretest-Tirne 2 were 

compared. A negative deRa value is a negative effect since this translates that 

the stimulus caused the blood pressure and heart levels of the subject to elevate. 

A positive delta value is a positive effect since this means the blood pressure and 

heart leveis were lowered because of the stimulus. 

The attention factor from the experimenter was analyzed by comparing the 

results from the two views. If there was no difference in results from the garden 



to viewing the street then that might indicate that the act of participating in the 

study and the attention of the experimenter was the reason for any change in 

blood pressure and heart rate. If there was a difference in results between the 

two stimuli, then that would indicate that the stimulus had an affect. 

The order of the stimulus was also analyzed to detemine whether the order of 

viewing had an impact on the scores, by comparing the changes from the 

subjects who viewed the garden view first (Group A); to those who viewed the 

street view first (Group B). The changes were calculated by averaging the 

interval differences for each view and each point in time (pretest-Time 1, and 

pretest-Time 2) for al1 the subjects that had the same viewing order. These 

averages were then compared in a histogram to analyze the impact of the order. 

These trends were then also compared to each subject on an individual basis to 

account for any vanation in the group. Lastly descriptive statistics were also 

employed, by comparing the raw data for each subject in each viewing order 

group and listing whether a positive or negative effect occurred for each stimulus. 

Within each group these relationships were compiled and compared to the other 

group. 

3.8.1. I Sfatistical Analysis 

Due to the nature of the instrument and the sensitive fluctuations of blood 

pressure measurernent the standard deviation and coefficient of variance for 

each subject and each condition was calculated. The standard deviation 

rneasured the variation within the data set to the degree of variation (combined 

with biological and rneasurement errors). However this value alone is only 

relevant to that one data set, since standard deviation is dependent on the unit of 

measurement, in this case the blood pressure data for the one condition e.g. 



pretest systolic value. Therefore this is not a good indicator of the precision of the 

value. The coefficient of variance is used to calculate the precision of the data set 

by cafculating the value of the standard deviation relative to the average. The 

lower the coefficient of variance the greater the precision. This value is useful for 

cornparison purposes because it is a relative value (percentage) and is not 

dependant on the unit of measurement. For example if the coefficient of variance 

for pretest systolic value is 4%, this means that there is a 4% chance that the 

data in that data set is outside of one standard deviation from the average. If the 

pretest diastolic value is 2%, then there is a 2% chance that the data in thai data 

is outside of one standard deviation from the average, therefore the diastolic 

value is more precise. Without the coefficient of variance the standard deviation 

only states how far the data in each data set is from the mean and since each 

condition has a different set of data comparison across data sets would not be 

accurate. 

3.8.2 Analysis of POMS test 

The mood of the subject was recorded by administering the POMS test. This was 

given to the subject prior to viewing the stimulus, right after the resting blood 

pressure and heart rate were taken, as well as after viewing the stimulus. The 

POMS test was scored according to the published manual, however this rnethod 

applies a numeric value to ordinal data upon which mathematical calculations 

were performed. This practice rnay be statistically inappropriate because it 

assigns numerical value to ordinal data. Therefore this study used descriptive 

analysis to compare the before and after stimulus mood of the subject and a 

comparison between the effects that each stimulus had. Scores were calculated 

by using the sutvey's scoring cards, which gave numericai levels for tension- 



anxiety, depression-dejection, anger-hostility, vigor-activity, fatigue-inertia and 

confusion-bewilderment. The scores of the pretest and posttest were compared, 

if the scores in the posttest were higher than the pretest than the stimulus had a 

negative affect on that particular mood, but if the posttest scores were lower than 

the stimulus had a positive effect on the subject's rnood. 

3 -8.3 Analysis of Behavioral Diary 
The information from the behavioral diary sheet was used to support or suggest 

any insights as to any outliers in heart rate or blood pressure or mood, or any 

trends, as well as recording uncontrollable factors that are known to affect any of 

the three measures. 

The first set of pretest questions inquired about caffeine intake because this may 

influence blood pressure and would suggest a reason for initial high blood 

pressure readings (Lane et al. 1998). The second portion of the pretest questions 

was precautionary questions about outside factors that may affect al1 or just the 

initial measurements. For example if the subject participated in a very physical 

activity or traumatizing experience prior to entering the room their mood could be 

skewed to one end more so than normal, or the heart rate and blood pressure 

rnay be prematurely high for the first few minutes but back to normal for the rest 

of the study, therefore giving a false or exaggerated relationship between 

stimulus and blood pressure. The last question on the pretest accounted for the 

familiarity factor. Those that may have been at the centre longer may be more 

famiiiar with the space and be less apprehensive, and at the same time more 

relaxed or bored which could affected the mood survey. 



The posttest questions asked about disturbances that occurred during the 

stimulus that may or may not be a factor on the readings such as noise, smell, 

people walking by or people talking to the subject. To account for anxiousness 

that a subject may have because of prearranged plans for after the study the fifth 

question on the diary sheets asked if they had any prearranged plans for after 

the experiment. The last set of questions on the posttests asked if they ever 

gardened as a hobby, because this may bias their view towards the healing 

garden. Based on this last question the sample group was divided into two 

groups, those that gardened and those that did not garden. The results of these 

two groups were compareci to see if this was a factor. 



4.0 RESULTS 

An overview of the resuIts of the blood pressure, heart rate and mood surveys are 

presented in the following section. The cornpiete data for each subject, including the 

blood pressure and heart rate measurernents, observation notes and diary sheets are 

located in Appendix E, and the descriptive statistics for the blood pressure 

rneasurernents, and heart rate are located in Appendix F. 

4.1 Sample Profile 

Of the possible 20 suitable subjects that the prograrn coordinator of the centre 

selected for the study only 7 people were interested. However two of the seven 

volunteers dropped out, one physically was unable to Wear the blood pressure 

and heart rate device or sit in the necessary position for taking the 

measurernents, and the other participant was confused by the explanation of the 

procedure and did not wish to participate. Therefore there was only a 

participation rate of 25%, 5 subjects. The average age of the sample was slightly 

over 84 years of age and the range was frorn 77 to 89 years. Al1 five of the 

participants were female and had a high school education with the exception of 2 

participants who also went to technical business college (40%). 

All the subjects were from the Kingsway Retirement Centre in Toronto, and the 

average length of occupancy was close to 9 rnonths. Three of the subjects had 

been at the centre for 12 to 15 rnonths, and the other two subjects had Iived at 

the centre for about 2 months. The five Caucasian subjects had the sarne 

cognitive, and rnobility skills and were from the sarne care group. 



4.1.1 Sample control 
To account for any extraneous factors the data was collected with careful 

consideration of the surrounding activities. This also included having one 

experimenter collect al1 the data, who minimized interaction and contact with the 

subject, as well as handling al1 the subjects in the sarne manner. Also 

observation notes during the entire procedure were documented. 

Relations hip between Views and Physical Health 

The fourth objective of this study was to identify if there was any relationship 

between viewing healing gardens and the blood pressure and heart rate of the 

elderly. To analyze this relationship it was necessary to isolate any factors that 

rnay have affected the results. Firstly, to determine whether the effect of viewing 

a heaiing garden was caused by the view or just the act of viewing itself, the 

results from viewing a healing garden were compared to that of viewing a street 

in sirnilar controlled experirnental conditions (positions, chair, noise level). 

Secondly, to further isolate the relationship of viewing a healing garden on 

health, the viewing order was randomized and the data between those that 

viewed the garden first (Group A) were compared, and those that viewed the 

street first (Group B) to determine if the order of stimulus had an effect. Thirdly, 

the length of occupancy of the subject divided the sample into two groups by 

comparing those that lived at the centre for more than 9 months (the average 

length of occupancy) and those that lived at the centre for iess than 9 months 

determined whether the familiarity of the testing environment was a factor. 

Fourthly, after the data was collected it was detemined that there was a 

distinction in the starting blood pressure of the subjects. There were three 

subjects with higher blood pressure base readings (over 140/70 mmHg), and two 



subjects with lower blood pressure base readings (less than 120/7'OmmHg). By 

cornparing the two groups it was determined whether the stimulus had a different 

effect on each group. Lastly, the subjects were asked if they had gardened in the 

past. Comparing the group that had gardened in the past to those that did not 

determined whether or not gardening in the past had any impact on the garden 

view. 

The comparison of results for al1 the various groups was based on the average 

scores for systolic, diastolic pressure and heart rate for each condition (See 

Appendix E). When the results were analyzed by the physiologist only one 

systolic pressure reading was discarded. It should be clarified that the delta 

values for systolic pressure, diastolic pressure and heart rate cannot be 

compared to one another. For example an 8mmHg change in systolic pressure 

cannot be directly compared to a 2mmHg change in diastolic pressure, and 

concluded that there was a greater beneficial change in systolic pressure 

because the two values measure different things and the values are weighted 

different. ln fact physiologist stated that a small change in diastolic pressure is 

just as significant as a Iarge change in systolic pressure when rneasuring blood 

pressure. 

As mentioned in the section 3.8 Data Analysis a positive effect or impact is the 

result of the delta value being a positive number because the blood pressure or 

heart rate levels after exposure to the stimulus were lower than the initial pretest 

scores. By lowering the blood pressure and heart rate this, by physiological 

implication, is beneficial to the health of the subject, since an increase on high 

blood pressure is a factor in hypertension and heart diseases. A negative effect 

50 



or impact is the opposite, it is when the delta values is a negative number which 

indicates that the stimulus effect resulted in greater blood pressure and heart rate 

measurements than the pretest, therefore raising the blood pressure and heart 

rate, which is detrimental to the subjects physical health. 

4.2.1 Experiment Factor 

The results indicated that the two views had different effects. The data of the 

entire sample population found that the garden view had a greater beneficial 

impact on the subjects' systolic, diastolic and heart rate for both Time 1 and Time 

2 results (the bolded value). The data are the average change in blood pressure 

and heart rate value for each time frame compared to the pretest measurements 

for both stimuli. For example after five minutes of the stimulus, the garden view 

on average lowered the systolic pressure by 4.6 mmHg, while the street view 

lowered the pressure by 2.3mmHg. Therefore the garden view improved the 

systolic pressure more than the street view. The diastolic values for Time 1 also 

indicated that the garden view improved the pressure more than the street view. 

Similarly the heart rate had a greater beneficia! change after the garden stimulus. 

It appears that when comparing Time 1, 5 minutes of viewing, to Time 2, 10 

minutes of viewing, that the longer the subject was exposed to the stimulus the 

greater the benefit. 

Therefore participation in the study and the attention from the experimenter was 

not the reason for the change in blood pressure and heart rate, since the garden 

stimulus and the street stimulus had different impacts. 



Average Change of the Entire Sample 
Time 1 T h e  2 
Garden Street Garden Street 

Systolic (mmHg) 4.6 2.3 6.8 5.2 
Diastolic (mmHg) 1 .O 0.7 3.0 1.6 
Heart rate (pulse/minute) 1.7 0.3 3.1 1.3 

Table 1: The Stimulus Effect on the Average Change of the Entire Sample on 
Physical Health Measures. 

4.2.2 Viewing Order 

The viewing order of stimulus for the subjects was random to determine if the 

order affected the results. When comparing the delta values for each condition of 

the tirne intervals to the diastolic, systolic and heart rate scores there was some 

notable difference in the first time interval scores. 

Group A: Garden Stimulus First - Average Change 
Time 1 Tirne 2 
Garden Street Garden Street 

Systolic (mmHg) 3.3 5.4 8.2 5.4 
Diastolic (mmHg) -0.1 3.9 2.7 2.4 
Heart rate (pulse/minute) 1.7 0.3 3.9 -0.6 

Table 2: Group A: Garden Stimulus First - The Stimulus Effect on the Average 
Change of Physical Health Measures. 

For Group A the street view during Time f rneasurement yielded higher positive 

change for blood pressure, however for time 2 the garden view had an average 

change in systolic pressure of 8.2 mmHg, 2.7 mmHg in diastolic pressure and a 

3.9 pulselminute which were greater than the street view. Therefore as viewing 

time increased the garden view had a greater positive effect in al1 instances. 



Group B: Street Stimulus First - Average Change 
Time 7 Time 2 .~ - - 

Garden Street Garden Street 
Systolic (mmHg) 6.5 -2.4 4.8 5.0 
Diastolic (mmHg) 2.6 4.2 3.5 0.4 
Heart rate (~ulselminute~ 1.7 0.4 1.8 4.1 

Table 3: Group 6: Street Stimufus First - The Stimulus Effect on the Average 
Change of Physical Health Measures. 

For Group BI the effects were the reverse to Group A. During Time 1 the garden 

view had a rnuch greater beneficial impact on al1 three rneasures. However for 

Tirne 2 the Street View had a slightly greater effect on systolic value of 

0.02mmHg and 2.3 putselminute for heart rate. But for both tirne measurements 

the garden stimulus had a positive impact on the subject, particularly on diastolic 

blood pressure. 

Since in both groups the garden view on average had a greater beneficial effect 

on the physical health measures compared to the street view, order was likely 

not a factor on the garden view having a greater positive impact. This also 

supported that the stimulus of the healing garden had a true positive effect on 

blood pressure and heart rate since for both viewing groups indicated a decrease 

in blood pressure and heart rate, and it was not a result of the experirnenter 

presence or the order of viewing the stimulus. If the healing garden did not have 

a true positive effect, then both street view and garden view would have had the 

same effect and the positive change in readings would have been a result of the 

experimenter presence and order. 

4.2.3 Length of  Occupancy 

The sample population had two distinct groups based on the length of residency, 

the Longer Occupancy group with an average occupancy period of 13 rnonths, 



and the Shorter Occupancy group with an average occupancy period of 2 

months. The results of the two groups detemined if the time frame that the 

subject had been at the centre affected the stimulus impact. The data showed 

that in both groups there was a positive effect after viewing the garden, however, 

those that lived at the centre for a shorter amount of time were more positively 

affected by the garden. For Time 1 measurements the shorter occupancy group 

had a beneficial impact of 8.3 mmHg on systolic pressure and 2.2mmHg on 

diastolic pressure cornpared to the longer occupancy groups scores of 2.4 mmHg 

systolic pressure and O. 1 mmHg diastolic pressure. 

Longer Occupancy Group- Average Change 
Time 1 Time 2 
Garden Street Garden Street 

Systolic (mmHg) 2.1 6.7 6.4 8.2 
Diastolic (mmHg) O. 1 1.9 3.1 2.5 
Heart rate (pulse/minute) 2.3 -1 -9 4.1 0.9 
Table 4: Longer Occupancy Group - The Stimulus Effect on the Average Change 

of Physical Health Measures. 

Shorter Stay Group - Average Change 
Time I Time 2 
Garden Street Garden Street 

Systolic (mmHg) 8.3 -4.3 7.5 0.8 
Diastolic (mmHg) 2.2 -1 -3 2.8 0.2 
Heart rate (pulsefrninute) 0.8 3.7 1.5 1.8 
Table 5: Shorter Occupancy Group - The Stimulus Effect on the Average 

Change of ~hys i ca l~ea l t h  Measures. 

The street stimulus had a high positive impact for only the Longer Occupancy 

group and a negative and lower affect on the Shorter Occupancy group. For 

example the systolic pressure for the Longer Occupancy group for Time 2 was a 

positive change of 8.2mmHg, which was a higher beneficial impact than the 

0.8rnmHg change for the Shorter Occupancy group. 



Although in both occupancy groups the garden view had a positive impact the 

magnitude of effect for the garden view and the street view varied, indicating that 

the length of occupancy of each subject might have had an impact. 

4.2.4 Starting Blood Pressure 
There is a lot of research on hypertension, and factors that contribute to it. The 

effect that factors have on hypertensive patients is different from those with 

normal blood pressure. For example caffeine or alcohol intake for someone with 

normal blood pressure (around 120/80mmHg) has a different magnitude of affect 

than on sorneone with high blood pressure (Harshfield et al. 1993). Therefore it 

was importafit to determine if the two stimuli had different effects on the one 

group with lower initial biood pressure of around 2 10/59rnmHg, compared to the 

higher blood pressure group with an average starting pressure of 154n8mmHg. 

High Blood Pressure Group - Average Change 
Time 7 Time 2 
Garden Street Garden Street 

Systok (mmîig) 2.1 6.7 6 -4 8.2 
Diastolic (rnmHg) 0.1 1.9 3.1 2.5 
Heart rate (pulse/rninute) 2.3 -1.9 4. d 0.9 
Table 6: High Blood Pressure Group - The Stimulus Effect on the Average 

~ h ~ n g e  of Physical Health Measures. 

Results indicate that those in the High Blood Pressure group experienced a 

greater beneficial impact from the street view, with a change of 6.7mmHg systolic 

pressure, after a shorter period of time than the garden view with only a change 

of 2.lmmHg systolic pressure. As exposure time to the stimulus increased the 

beneficial impact of the garden view increased and had a greater beneficial 

diastolic and heart rate effect than the street view. 



-- 

Low Blood Pressure - Average Change 
lîme 1 Time 2 
Garden Street Garden Street 

Systolic (mmHg) 8.3 -4.3 7.5 0 -8 
Diastolic (mmHg) 2.2 -1.3 2.8 O -2 
Heart rate (pulseiminute) 0.8 3.7 1.5 1.8 

Table 7: Low Blood Pressure Group - The Stimulus Effect on the Average 
Change of Physical Health Measures. 

In the Lower Blood Pressure group the garden view had a greater beneficial 

impact in al1 instances of blood pressure measurement for both time 

measurements (bolded numbers). When the two groups were compared the 

Lower Blood Pressure group had an average change of 8.3mmHg for systolic 

pressure and 2.2mmHg diastolic pressure after the first five minutes of exposure 

to the garden stimulus where the High Blood Pressure group had a change of 

only 2.lmmHg of systolic pressure and O.1mmHg for diastolic pressure. It 

appeared that it required mûre tirne for the garden view to have beneficial impact 

on blood pressure, and after 10 minutes of uninterrupted exposure to the garden 

stimulus both blood pressure groups had sirnilar average scores. 

The street view had different impacts on the two groups. The High Blood 

Pressure group had high positive changes in readings where the Low Blood 

Pressure group had low negative and positive changes in readings. 60th blood 

pressure groups had a positive relationship in al1 instances with the garden view, 

and a greater average change than the street view for Time 2 blood pressure 

readings, however the effects that the garden stimulus had on the two groups 

during Time 1 differed in magnitude. Similarly the street view stimulus offered 



different effects on the two groups. Therefore the starting blood pressure of the 

subject, whether it was high or Iûw, appeared to impact the effect that the garden 

and street view had on physical health measures. 

4.2.5 Gardening as a Past Hobby 
The hobby of gardening in the past may have had an impact on the subjects' 

reaction to the garden view, this impact was estimated by comparing the results 

from those that had gardened in the past as a hobby compared to those that did 

not. Of the five subjects, 3 had gardened as a hobby in the past and two had not. 
-- 

Gardeners- Average Change 
lime 1 l ime 2 
Garden Street Garden Street 

Systolic (mmHg) 1.3 6.2 7.7 9.1 
Diastolic (mmHg) -1 .O 3.4 3.4 2.5 
Heart rate (pulseIrninute) i .7 -1.8 3.7 -0.4 
Table 8: Gardeners - The Stimulus Effect on the Average Change of Physical 

Health Measures. 

The results for the group of subjects that had gardened in the past are similar to 

those that lived in the centre longer, and had high blood pressure. In ail three of 

these groups the street view offered a greater positive effect after Tirne 1 

measurements, and the garden view offered an increase in positive impact in 

Time 2, and had a greater positive impact for diastolic and heart rate levels than 

the street view. 

Non-Gardeners - Average Change 
Time 1 fime 2 
Garden Street Garden Street 

- - - - - - . - 

Systolic (mmHg) 9.5 -3.7 5 5  -0.5 
Diastolic (mmHg) 3.9 -3.4 2.4 0.2 
Heart rate (pulse/rninute) 1 .ô 3.4 2.1 3.8 

Table 9: Non-Gardeners - The Stimulus Effect on the Average Change of 
Physical Health Measures. 

Those that did not garden in the past had sirnilar results as those that had been 

in the centre for a shorter period of tirne, and those with lower blood pressure. In 



al1 three of these groups the garden a greater positive effect on blood pressure 

for both Time 1 and Time 2. Compared to those that did garden, the Time 1 

results indicated that the non-gardeners experienced a greater beneficial effect 

more quickly than the gardeners. Therefore the results suggest that past 

interaction with gardening influenced the stimulus effect. 

4.3 Statistical Analysis 

The reliability of the data and the average scores were dependent on the 

statistical analysis of the entire data set. The calculated and analyzed standard 

deviation and coefficient of variance for the systolic, diastolic and heart rate data 

for each condition detemined the strength of the analysis for the study. 

The results of statistical analysis found that the coefficient of variance values 

ranged from 11.21% to 0.7% with an average coefficient of variance value of 

3.5%. These low values indicate a precise and reliable set of data and coincide 

with the calibration of the instrument to a hospital automatic blood pressure cuff. 

The results from the calibration found the study's instrument to be +/- 4mmHg of 

the standard hospital automatic blood pressure device. Therefore the average 

scores that were used represent a good sample of blood pressure and heart rate 

readings for the entire subject population. 

4.4 Relationship between Views and Mood 

The results of the POMS survey were deemed to be unreliable because of the 

negative feedback from the subjects. There were major problems with this 



survey. Firstly the letter size was small and hard for the subject to read and to 

clearIy understand the columns. Secondly due to the naiure of the study, which 

required the subject to fiIl out the survey four times, the task became tedious and 

redundant. Subjects commented "Oh, not this survey again." And "is this the last 

time I have to fiIl this out?" Lastty the appropriateness of the questions for this 

subject group was an issue since the subjects al1 commented that these 

adjectives of moods did not relate to them, for example one subject said " 1 am 

not tense or anxious about anything, I am very relaxed al1 I do Is sit here and wait 

to die.' Another subject commented, "1 am atways relaxed and calm, so do I have 

to keep answering these questions?" 

Based on these probiems the results from the POMS survey were discarded and 

not recommended for such studies with this population. 

4.3 Nul1 Hypothesis Rejected 

The results found that the subjects' blood pressure and heart rate measurement 

were lowered after the exposure to the natural garden view stimulus, and offered 

greater beneficial effect than the street view stimulus. Therefore the nuIl 

hypothesis of the view of a natural healing garden will have no effect on blood 

pressure and heart rate of the elderly was rejected. 



5 .0  ANALYSIS AND CONCLUSION 

This chapter analyzed the data and suggested how the results answer and address the 

research goals and objectives. This chapter also reviewed the methods and the results 

and discusçed any limitations to this study, as it would pertain to further research. 

5.1 Relationship between Views and Physical health 

The results of this study suggested a positive relationship between viewing a 

healing garden and the physical health of the elderly. The positive relationship 

was based on the results that found viewing a garden lowered blood pressure 

and heart rate of every subject. These results support the Restorative Theory of 

natural landscapes and healing gardens that state viewing of natural landscapes 

offers physical healing, reduces stress and replenishes directed attention, which 

is the ability to focus. 

This study also found that as stimulus exposure time increased so too did the 

beneficial impact of the view on blood pressure and heart rate. The addition of 5 

uninterrupted minutes of the garden stimulus increased the average stimulus 

effect by 49% for systolic pressure, 210% for diastolic pressure and 81% for 

heart rate. This suggests that a healing garden does offer restorative benefit for 

elderly women in retirement centres by lowering heart rate and blood pressure, 

and that this benefit increases with the amount of exposure. This result supports 

the presence of gardens in retirement health centres. 

Previous research vniy tested the restorative effect of viewing a natural 

landscape for a short time and found that there was a positive impact on blood 



pressure within the first four minutes (Ulrich 1991 b). This study tested the effect 

of a longer exposure for a natural landscaped view and found it to have a greater 

effect as time increased. Due to the time constraints of this study ieiiiing the 

effects for longer time periods was not possible. However the results of this study 

imply that it would be worthwhile to apply this study over a longer viewing time. 

Also it would be of interest to detemine whether there would be a point where 

this effect plateaus or even drops. 

5.1.1 Experiment Factor 
To control for attention and participation factor of being in a study the results 

found that the garden view did have an effect on the elderly subjects as the two 

different views produced different data. Regardless of any other factors the total 

study population data averaged together showed that in al1 instances the garden 

view, regardless of tirne condition or rneasurernent, had a greater beneficial 

effect on the subject over the street view. 

5.1.2 Viewing Order 
For both viewing groups the garden effect had a favorable influence on al1 

physical measures with the exception of Group A's Tirne 1 diastolic reading 

which may be a result of one of the subject being interrupted by someone 

entering and leaving the room, or another subject who was grouchy and 

disgruntled at the being in the study and was mumbling to herseif düring this 

tirne, but after viewing the garden view she eventually settled down and became 

more pieasant suggesting that the garden view may have also improved her 

mood. In general the garden view was more beneficial to the health of the subject 

and had a higher delta value, with the one mentioned exception. For Group A 

that viewed the street stimulus after the garden stimulus, the street view offered a 



greater beneficial change in blood pressure readings for the first time interval, 

however after 10 minutes of viewing, the garden view had a greater positive 

impact. It would appear then, that the restorative effect of the first stimulus, the 

garden view had a "carry-over-effect". Where Time 1 readings had lower blood 

pressure readings because of the residual effects from the garden view prior to 

the street view carried over, and since the Time 2 were not as beneficial, this 

indicated that the garden carry-over-effect had worn out. When the exposure 

tirne to the stimulus was compared to the length of time of the carry-over-effect 

the restorative powers lasted 160% of the viewing tirne. Suggesting that the 

restorative powers of the garden view could lasi for approximately 160% longer 

than the exposure of the garden stimulus itself. 

Similarly in group B, those that viewed the çtreet first did not have the carry over 

effect that Group A had as a factor and the results indicated that the garden view 

had a greater beneficiat effect on the blood pressure readings. This supports that 

the garden view, regardless of order had a greater beneficial impact on the 

subject. 

5.1.3 Length of  Occupancy 

The Iength of occupancy was a factor on the stimulus effect and it was 

discovered that those that had been residents longer experienced a smaller 

beneficial change from the garden stimulus for Time 1 in comparison the group 

that had resided at the centre for a shorter period of time. One factor that may 

have influenced this result is the age of the garden. The garden was constructed 

al1 through last summer and prevented the residences from using that outdoor 



space. There is a suggested negative attachment to the space by the subjects 

who were there last surnmer. One of the subjects that was present during the 

construction comrnented that she and others were no! happy iast summer 

because of the landscaping work that prevented them from going outside and 

using that space entirely. This suggests that the subjects that had been at the 

centre for longer could have a negative feeling associated with that space, and 

those that had only been at the centre for a few months did not have any memory 

of construction from last summer or any negative feelings toward the garden 

space. Therefore the subjects that endured construction last sunimer may have 

negative mernories from the previous surnmer, which may have resulted In lower 

and negative effects when first viewing the garden. But as they viewed the 

garden longer (Tirne 2 results) the data suggested that the healing garden 

offered restorative effect and overcame the initial negative attachment to the 

space. This suggests that viewing a garden can overcome strong negative 

feelings, even those towards the physical garden space itself, and offered 

beneficial effects on physical health. 

The boredorn levels of the subjects could explain the fact that the Longer 

Occupancy group had higher beneficial effect from the street view than the 

Shorter Occupancy group. Those that have been residences at the centre longer 

may be more bored and the street activity rnay have offered some relief frorn 

everyday boredom and they associate more positive thoughts with activities 

outside of the centre such as people walking by as a distraction from living in 

closed quarters. Accounting for the possibility of the negative attachment of the 

garden view and the boredom level of the subjects that have been at the centre 

longer, the positive efiect of both stimuli was compared to see over time which 

63 



view offered greater beneficial effect. Both stimuli offered more positive effect 

over time but the garden view offered a greater positive percentage of change for 

blood pressure. This suggests that if longer tirne intervals were tested there 

would be the possibility that the garden view would have offered greater 

beneficial impact by Iowering the blood pressure levels more than the street view 

until healthy blood pressure levels plateau. (Blood pressure can only drop to a 

certain point before it becomes a result of physical rnedical problems such as 

loss of blood or a disorder). 

Aithough the street view offered greater beneficial changes in blood pressure for 

the subjects that Iived at the centre longer, as time progressed the increase in 

positive effect over tirne by comparing Time 1 results to Time 2 results for 

systolic pressure was an increase of 23% where as the garden view increased by 

20596, similarly the diastolic pressure for the garden view was 2250% which is 

substantially higher than the 31 % increase by the street stimulus. Therefore this 

suggests that the restorative effect of the garden will overcume the negative 

connotation of the garden and the inflated effect of the street view exposure as 

time increases. 

Longer Occupancy Group - Percentage of Change Over Time 
Garden Street 

Systolic (mmHg) 
Diastolic (mmHg) 
Heart rate (pulsehninute) 82% 148% 
Table 10: Longer Occupancy Group - Percentage of Change From the Effect of 

Time 1 to Time 2 

5.1.4 Starting Blood Pressure Levels 
The group with higher blood pressure was also the sarne group that has been at 

the centre longer. There is a possible correlation between the two in that the 



longer a resident is in the centre the more likely their blood pressure would 

increase. Perhaps the subjects that have been at the centre longer also required 

more medical attention and started with poorer health thus explaining the higher 

blood pressure. 
- - - - -- . 

High BIood Pressure Group - Percentage of change Over Time 
Garden Street 

Systolic (mmHg) 205% 23% 
Diastolic (mrnî-ig) 2250% 31 % 
Heart rate (pulse/minute) 82% 148% 
Table 11: High Blood Pressure Group - Percentage of Change Frorn the Effect 

of Tirne 1 to Time 2 

When comparing the stimulus effect for the high blood pressure group over tirne, 

the garden view offered a greater percentage increase in blood pressure than the 

street view. The results also showed that the addition of 5 minutes of garden 

stimulus exposure to the high blood pressure group had a significantly greater 

beneficial impact on the subjects blood pressure reading compared to the low 

blood pressure group. The percentage change from Time 1 measurements to 

Time 2 measurements were an increase of 2250% for diastolic pressure for the 

high blood pressure group and only 25% for the low blood pressure group. 

Low BIood Pressure - Percentage of  Change Over Tirne 
Garden Street 

Systolic (mmHg) -1 0% 119% 
Diastolic (rnrnHg) 25% 113% 
Heart rate (pulse/rninute) 76% -51 % 

Table 12: Low Blood Pressure Group - Percentage of Change From the Effect of 
Time 1 to Time 2 

The low blood pressure group did not have as strong of a change in blood 

pressure levels over time for the garden view, because the garden view had a 

greater beneficial effect to begin with. The difference in the two groups 

suggested that initial exposure to the garden view had a lower beneficial impact 



on the high bIood pressure group and a greater beneficial impact on the low 

blood pressure group. 

Therefore it is possible to conclude that regardless of starting blood pressure the 

garden view offers restoration as it lowers blood pressure and heart rate, but it 

takes more time for the garden view to have a beneficial restorative effect on 

subjects with high blood pressure and a shofier exposure time of the garden to 

have the same effect on the subjects with low blood pressure. 

5.1 - 5  Cardening as a Hobby 
When the results for those that had gardened in the past were compared to those 

that had not gardened, the gardening group, although a different sample of 

subjects, had the same effect as those that had been at the centre longer, and 

also had higher bIood pressure, the first five minutes did not offer as great or as 

quick of a positive impact as the street view, until Time 2. Perhaps those that had 

gardened in the past when looking at the existing garden were criticizing the 

problems of that space or even associating tiring landscaping work with the 

garden. Whereas the non-gardening group may not have had any bias or 

attachment to the garden view and therefore was able to relax and be restored 

more quickly than the gardener group. Eventually with time, the garden view did 

offer the same beneficial effect to both groups suggesting that the restorative 

powers of the natural landscape can overcome past negative emotional or 

psychologid attachment or association with gardening. 

The street view offered very different effects to these two groups. The gardener 

group had very high positive changes to blood pressure and heart rate 



throughout the study with systolic pressure change of 6.2rnmHg for Time 1 and 

9.1 mmHg change for Time 2, but the non-gardener group, which had a negative 

or low positive change to blood pressure and heart rate with systolic pressure 

change of -3.7rnrnHg for Time 1 and 4.5rnrnHg for Time 2. The difference in the 

two groups suggested then that those that had gardened in the past may not 

have any negative attachrnent to the street view as they did with the garden view, 

whereas those that have no history with gardening experienced both views 

without any bias. This suggests that when there is no attachment or bias to either 

a street view or garden view, that the garden view offers more restoration and a 

greater beneficial effect on blood pressure and heart rate. Therefore when 

providing views and spaces to interact a natural garden would restore and offer a 

beneficial effect to both gardening and non-gardening groups. 

5.1.6 Summary 

The results indicated that the garden view cffered the greatest beneficial effect 

on the elderly by lowering blood pressure and heart rate levels for the entire 

population group therefore disproving the nuIl hypothesis. This implies that the 

view of a garden does offer a restorative effect by health measures as it lowered 

both systolic and diastolic pressure as well as heart rate. 

Furthermore this study supports the possibility that with longer exposure to the 

garden, a greater effect would occur and could negate negative factors such as 

past feelings about the space, biases towards gardens, and even have a carry- 

over-effect, and supported the Resioration Theory that viewing a natural 

landscape not only restores the user during exposure time but also afiewards 

giving an imrnunization effect against other stresses. 



The restorative efTect of the healing garden was beneficial for elderly people with 

both normal and high blood pressure. For those with low to normal blood 

pressure they would experience restorative effects of lowering blood pressure 

and heart rate within the first five minutes, whereas those with higher blood 

pressure require a longer viewing time of at least 10 minutes. Similarly the efderly 

people that have been at the retirernent centre for less time required a shorter 

exposure to the stimulus than the residences that have stayed in the centre 

longer who require a long viewing time of at least 70 minutes to experience a 

restorative effect. Therefore the healing garden might offer restoration for the 

elderly that suffer boredom from being in the retirement centre. 

5.2 Relationship of View on Mood 

Although the mood survey was found to be unsuitable for this study, and the 

results discarded, it was worth analyzing the qualitative data of verbal comments 

that subjects made to the experimenter after viewing the different stimulus. 

Subject 1, while answering the POMS survey, mentioned that after viewing the 

garden she felt ve r '  energetic and ready to be active, however after viewing the 

street she commented that she was a bit tired. The length of the procedure itself 

may have caused her tiredness. This supports the theory that restoration from 

viewing a natural landscape restores attention capacity and a reduction in stress 

so that one could better focus on other tasks and be reenergized. 

Subject 4, who had the negative change in diastolic pressure, also had a change 

in mood after the garden view. She initially started the study in an unpleasant 



and grumpy mood however, after the garden stimulus her disposition changed to 

be more pleasant and approachable. Whether this is due entirely to the garden 

view or her becorning more familiar to the study and the experimenter cannot be 

distinguished at this time. However it does suggest that the healing garden did 

offer some change in rnood on the elderly and is worth further research. 

Future research could implement a shorter rnood survey thai trims down the list 

of 30 adjectives from the POMS test io perhaps 20 adjectives that best describes 

the elderly population. A study or survey that asks the elderly which adjectives 

best describe their mood would be a good way to filter the POMS survey to an 

appropriate size and sample of questions. The major problem with the POMS as 

a method for measuring mood was the frequency of the test within the one-hour 

study period. Perhaps if the subject was to fiIl in the POMS Nice as opposed to 

four times the survey results would be more reliable. This would change the one- 

day procedure to a two-day procedure, where a stimulus was tested once a day. 

There are both advantages and disadvantages to testing one subject over a two- 

day period of time but because of the logistics of working with this population 

testing for more than a one day period could result in a lower participation rate 

and a higher percentage of drop out since there is a low level of comrnitrnent in 

this population group. 

5.3 Limitations of this Study and Considerations for Further Research 

5.3.1 The Sample 

The amount of research on the elderly in retirement centres and the effects that 

healing gardens have on their heaith is perhaps limited due to similar difficulties 

that this study encountered. Firstly, due to the nature of collecting data that 



measured blood pressure and heart rate it was difficult to find al1 the controlled 

components in one centre and the people to test. Secondly, there was a bamer 

with convincing the administration of a suitable retirement centre to support the 

study. This study approached 15 centres and only two were interested. 

The iast and biggest hurdle was finding volunteers within the centre. One centre 

that was interested in the study could not find anyone that was suitable for the 

study to participate. Targeting the elderly male population was more difficult 

because there were fewer men in the centres. The larger population group in 

retirement centres was females, who statistically have a longer life expectancy. 

Although this study supports future research in this field, there are some large 

hurdles to overcome when trying to find a statistically significant sample size 

within both a controlled environment and the proper population dernographics. 

5.3.2 The Blood Pressure and Heart Rate Instrument 

The Omron Blood Pressure and Hear-t Rate instrument was easy to use and did 

not appear to disturb or bother any of the subjects. Based on the statistical 

analysis the data coilected was accurate and precise and provided a good set of 

readings. The only prcblem with this device was the position that the subject was 

required to be in during the inflation. Crossing the arm across the chest was 

problematic for one subject who had to withdraw from the study because of it. 

The automatic blood pressure machines that hospitals use do not require the 

subject to cross their am, but to merely extend it making it easily accessible for 

more people than the Omron cuff. However due to the high costs of the hospital 

blood pressure machines the Omron cuff was the best option. 



5.3.3 One Day Procedure 

As rnentioned in Section 5.2 Relationship of View on Mood there are limitations 

to this one-day procedure such as frustration and exhaustion of filling out a 30 

questioned mood survey. Although the POMS short form survey that was 

administered was found to be suitable for the eiderly with a high school education 

(McNair 1992). it was not however implemented repetitively over one short period 

of time as in the case of this study. Therefore a shorter version of the POMS 

survey or other ways of measuring mood needs to be addressed in order to 

replicate this study and collect reliable and usable data. The brief obsewation 

notes made by the experirnenter did provide insight suggesting that testing of 

mood would be worthwhile. 

Another problern of this one-day procedure was finding participants who were 

willing to spend an hour of their tirne. However as expressed by the prograrn 

coordinators of two retirement centres there was no other options since the 

elderly in retirement centres are more willing to participate once in a study that 

was a bit longer in time as opposed to returning over a period of days for a 

shorter time frame. 

The benefit of a one-day procedure was the ability to avoid extraneous factors 

that may have influenced the data over the period of days, such âs activities in 

the centre that rnay Rave affected the subject's rnood, a change in rnedication, 

change in weather and the slight variation of daily blood pressure, as well as 

previously mentioned the less chance of subject drop out. 



A further limitation of this study was the tirne of year that the data was collected. 

The results from this study only support potential findings for data collected 

during late March and early April, and although there was a beneficial effect, 

collecting data during other fiowering months such as the spring or summer 

rnonths could result in an even greater effect. 

5.3.4 Collection of Data 

The benefit of one experimenter collecting ail the data kept the procedure and 

experimental influence and contact as well as observation notes consistent. 

However, due to the length of each session and the nature of dealing with people 

there may have been experimenter fatigue. Also by only having one 

experimenter there was a smaller number of people that could be tested on one 

day, therefore there was a greater range of weather variation across the entire 

sample and towards the end of the study the warmer temperature hinted at a 

change in view as flowers were starting to bud. If the study had tested a larger 

population it would be more beneficial to have more than one experimenter 

collecting the data. This would have allowed for more people to be tested in a 

smaller variation of weather, less chance of experimenter fatigue, and frustration 

from the centre by occupying space for a shorter period of time. One problem 

with many data collecter is the variation in style of note taking and subject 

treatment, therefore thoroughly preparing the data collectors would be very 

important. 

In addition, the experirnenter's first interaction with this population also added to 

experimenter fatigue. There were many unexpected findings when dealing with 

the elderly. For example the procedure itself took longer than planned because of 



the amount of time that was required to explain and remind the subject of the 

procedure, and to calm the suspicious and nervous feelings of the subject. 

During the time the experirnenter took to explain the procedure of the study, at no 

point in time was the subject told about the blood pressure and heart rate 

readings and past research that supported the garden view to be the preferred 

landscape for restoration. 

5.3.3 Extraneous Factors 

Although tnere were many uncontrollable factors the study took as many 

precautions as possible by filling out a behavioral diary sheet with the subject 

and recording observations throughout the experirnent. The experimenter also 

was extra careful in keeping experimenter - subject interaction for al1 subjects as 

sirnilar as possible, for example when recording the blood pressure readings the 

experimenter always stood to the left of the subject. 

There was no control for biases or opinions that each subject had towards either 

the garden view or street view which may have influenced their data. For 

example if a subject was involved in a car accident recently or in the past, then 

the street view could be a stressful environment and trigger negative emotions 

related to the car accident which could have elevated their blood pressure and 

heart rate levels. Similarly a subject may have had an accident while working in a 

garden, which would have made the garden view a negative and stressful 

environment and also raised blood pressure and heart rate levels. The only 

measure that this study took for past experience with the garden was inquiring 

whether or not they gardened in the past; however this question alone does not 



account for what the relationship with the garden was, whether it was pleasant or 

unpleasant. Likewise the subject was not asked if they had any bias to the street 

view. For future research it would be helpfui to ask at the end of the study 

whether or not they had any memon'es or biases to either view, and if so, what 

they were. This may provide insight similar to the other observation notes, for 

data especially irregular results in the data set. 

5.3.5 External Validity 

Due to the srnall sample size, this study is a pilot study that tested a proposed 

method to collect data on the effects of healing gardens on the elderly as well as 

a starting point to detemine whether there are any potential relationships to be 

researched in the future. This study suggests that there could be a relationship 

between healing gardens and human health for the elderly population and 

recommends further research. The findings from this study cannot be the basis 

for broad general statements of the relationship between healing gardens and 

the elderly, but offers a suggested relationship that is worthwhile for future 

research. 

The strength in this study and future research that test the elderly on site in a 

retirement centre is the ecological validity. Since the stimulus and testing 

environments are real fhis study has ecological validity, as the results are 

applicable to that population group in that centre in which they were tested. 

Therefore this study has greater application of results to the tested population 

than that in laboratory setting. 



5.4 Sumrnary 

The goal of the study was to investigate the broad relationship between natural 

landscapes and the health of the user. Based on the current literature and research that 

exists the reoccurring therne of the natural landscape and healing gardens have been 

prominent in providing restoration to illness and stress from early civilization. The 

suggested positive relationship beheen natural landscapes and health have been 

investigated and implernented as healing gardens in health care facilities. The support 

for healing gardens in health care facilities is small, and the problem has been 

recognized to be the tack of empirical data available for the decision makers and health 

care administrators understand (Hartig et al. 1991). Based on the recommendations and 

need from literature this study focused on providing a method and empirical data that 

tested the health effects that a garden would have on the elderly in a retirement centre. 

The results indicated that the design of the method that measured health effects from 

viewing a garden was successful as the data was precise and reliable. The insight 

gained from this study for future research method is the need to provide a suitable 

measure for mood of the elderly. As mentioned in the previous chapter the selected 

mood survey was not appropriate for the one-day procedure or the targeted population, 

however the qualitative data from the subjects was helpful. This study suggests then that 

there is an added value of qualitative data for measuring something as subjective as 

rnood is impossible to collect cornpletely controlled and objective data when dealing with 

people who are subjective in nature. 

Whether a healing garden woulci have a beneficial impact on those that are bored and 

have little activity and low arousal such as the elderly was initially raised in the literature 



(Ulrich 1984). The hypothesis was that the elderly would perhaps prefer a more active 

streetscape for restorative effects relieving them of boredom, however the results of this 

study suggest otherwise. The results demonstrated that the garden view had a greater 

beneficial effect than the street view on the elderly in a retirement centre by lowering 

blood pressure and heart rate levels. This implies that there is an added benefit for 

garden spaces in health care facilities such as retirement centres as more than a place 

for physical activity, but also a place for physical healing and restoration. 

The positive relationship between gardens and the health of the eIderly provides some 

support to the restorative powers of the natural landscapes. Further research similar to 

this on a larger population group, and different demographics and setting could provide 

more insight as to the connection between nature and health. So that people will 

become more aware and supportive of creating the best environment to nurture physical 

and mental health. 



6 .0  S U M M A R Y  A N D  DISCUSSION 

People are taking the initiative to improve the quality of their lives by exercising, 

researching and equipping themseives with tools for staying healthy. Recognizing these 

initiatives the Canadian government has created a website that educates and answers 

questions on health problems that are seerningly increasing, and providing information 

and programs about healthy living. Information on healthy living includes how the 

surroundings affect the ability to focus, leam, be productive, deal with stress and 

alter our mental and physical health. It is this knowledge and related research that has 

prompted the reintroduction of healing gardens and restorative landscapes into everyday 

living and health care facilities. Unfortunately the support frorn health care providers for 

these landscapes is limited because of the lack of empirical evidence on the relationship 

between landscapes and health, even though the empirical research that has been done 

to date concludes that the natural landscape offers restoration from stresses of everyday 

living and illnesses. The conclusion of this study supports this area of research, 

specifically healing gardens in health fare facilities for the elderly. The benefits of these 

gardens include the lowering of blood pressure and heart rate levels, as well as a 

suggested improvement in mood and increase in energy levels. 

This research is time!y as the exploration of healing gardens is ideal now with the shift in 

health care to provide more cornpetitive facilities (Copper 1999). Upon monitoring 

government policies and the media the government appears to be shifting the focus of 

health care from healing the illness to preventative rnedicine and promoting a holistic 

health process. This change of focus could include the integration of landscape 

architecture into the profession of health care if more ernpirical data was gathered to 



back the importance of landscaped environments such as healing gardens in these 

facilities and everyday living environments for the public. 

The natural landscape and healing gardens are preferred by people because of what 

they provide. At their simplest healing gardens are a sensory stimulation that serve as a 

distraction and offer reassurance that one is part of the biological cycle of time and 

change (Gerlach-Spriggs et al. et al. 1998, Crisp 1998). Similarly the research of the 

Kaplans' (1989) support the importance of a natural landscape providing context and 

place in this disjointed urban environment. Another attraction to the natural landscape is 

its' ephemeral behavior. People respond to the visual changes in plants and the slow 

cyclical progress of the seasons to the momentary effects of the sun and clouds 

(Brassley 1998). This connection to nature transcends al1 background and culture and 

could be a deeply ingrained biological need (Purcel et al. 1994). In fact researchers have 

found that nature does offer physiological restoration and meets biological needs 

through lowering blood pressure, and reduce stress levels which also have physiological 

benefits (Ulrich 1984, Hartig et al. 1991, Parsons et al. 1998). The existing empirical 

studies support the idea that carefully constructed therapeutic environments may 

facilitate recovery from mental fatigue induced by certain demands of modern life (Hartig 

et al. 1991). The question raised then is can environments be configured so that people 

can proactively withstand the dernands of contemporary society? It is on this premise 

that the answer is yes and landscape architects can design and configure environments 

and natural landscapes to sustain life and help foster inner peace, renew mental energy 

and provide physiological benefits through healing gardens and restorative landscapes. 

Designers c m  help create a more cornfortable, restorative, and stress reducing 

experience for the heaith care facility user, worker, and visitor by designing indoor and 
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outdoor environments that are sensitive to the user needs. This can be done specifically 

through site planning, building circulation and layout that offer views as well as healing 

gardens. The healing gardens described in literature have been categorized to include 

the following characteristics in order for the designer to achieve the goal of providing a 

space that is heaiing in spirit, mind and body: provide distraction, facilitate and 

encourage exercise and movement, socialization and support (Ulrich 1999). 

Landscape architects are integral to the restoration and healing process. Because 

research and literature indicate that the landscapes that are designed could have an 

impact on health. This research, and others, has shown that landscapes can indirectly 

reduce a persons stress by lowering blood pressure, or provide relief from mental fatigue 

to allow more focus on adjusting to therapy and stresses of everyday living. 

For landscape architects to design healing landscape certain design principles should be 

followed. These suggested principles are similar to those used in the architectural design 

of health care facilities. The design elements include colour, texture, variety, noise, focai 

point and movement. The principles are gradation, restraint, unity and harmony, and 

scale. The use of various colours, textures, and natural materiais that are within a 

harmonious palette and applied with restraint are important to the design of a healing 

garden. The scaie of the space should also Vary, offering depth and a sense of mystery 

to capture the attention and interest of the user. It is also important to include in the 

design of a healing garden soothing noises from the movement of plant materials or 

water, or both. By using a variety of plants with different leaf sizes and flexibility the 

sounds frorn the different movements of the vegetation and the water provide both 

soothing noises and visual attraction. 



There is a balance between providing visual attraction and visual distraction. if there are 

too rnany colours, textures, variation in plant materials and noises there will be 

disharmony and the space becomes a distraction and not a place of healing. By applying 

the principles of gradation, restraint, unity and harmony in the selection of these 

elements and a focal point, the harmony in the garden can attract and promote healing. 

These design principles still require further research to refine and define each principle 

in detail as it pertains healing gardens. 

An area that requires additional research is to further test the restorativeness of healing 

gardens in retirement centrss for the elderfy within a retirernent community. The 

Restoration Theory supports the reiationship between natural landscapes and health 

and thus the related benefits of restoration from stress should include a shift to a more 

positive emotional state, alleviate effects of physiological mobilization such as reduced 

blood pressure, reduced levels of circulation stress hormone and enhanced immune 

function along with re-energization and gains in cognitive performance (Hartig et al. 

1991 ). There are many more studies that have proven that restoration from natural 

landscapes have re-energized and encourage gains in cognition among many groups. 

There is a lack of research on the restorative effect on the physiological mobilization 

from healing gardens, specifically the elderly group within retirement facilities. 

The spending of rnoney on healing gardens often cornes under criticism because people 

question how landscape architects can suggest that healing gardens should command 

the interest of al1 groups and drain tirne and increasingly scarce economic commitments 

from more compelling needs (Gerlach-Spriggs et al. 1998) One could argue that since 

research measuring the effects of healing gardens and exposure to natural landscapes 

on patient groups have found them to be beneficial, as did this study, al1 groups should 
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invest into these environments. These restorative environments afler initial construction 

costs offer healing for the life of the space. However there is still a gap in Iiterature that 

supports research on what types of designs should afford such attention and econornic 

support. There is an urgency for designers to research the application of healing 

gardens so that invested interest is not wasted on designed landscapes that do not 

benefit the user. 

Many years of work and research by those in the landscape architecture profession to 

support healing gardens, including the small support that already exists from the health 

care providers for restorative landscapes could dissipate if other landscape architects 

design without knowledge or interaction with patients and health professionals. The lack 

of support from the profession of Landscape Architects who promote and nurture self- 

rewarding design by recognizing designs that are only responsive to the latest design 

trends and not for their sensitivity to the user or application of research is a problem. 

There is the need for the evaluation of existing work so that the profession can learn 

from each design and take steps towards designing future healing gardens for the user. 

If this evaluation is not done the profession could be producing work that could darnage 

the future reputation of such gardens. Although there is no real set formula for design, 

nor does this research suggest there should be one, there needs to be continual 

education of al1 designers and others involved in the design process, to create the best 

and rnost suitable space for the user. This will include the support and change in the 

attitude of the profession to shift towards promoting socially responsible design based on 

research and the user. 

This study urges that detailed research be done on identifying the elements of the 

landscape that are needed to promote better design, which in turn will reap more 
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positive feed back and financial support from health care providers. The designers in the 

profession would be doing a disservice to the public if they continued to design as they 

pleased thinking that heath care administrators and patienthood would support such 

gardens (Gerlach-Spriggs et al. 1998). 

There is support from research for the relationship between fandscape and health. The 

use of design in the architecture of buildings and landscapes to provide an environment 

that c m  improve the quality of life for the il1 has brought about rnany different 

organizations such as The Center for Health Design, The Arnerican Horticultural 

Therapy Association, and The society for the Arts in Health Care. Two landscape 

architects, David Kamp and Nancy Gerlach-Spriggs have established the Meristem 

Foundation which aims to bring awareness of Landscape Architecture to the health care 

community, to improve the quality of landscape design in health are,  and to evaluate 

the impact of gardens in the health care setting (Thompson, 1998). To support these 

endeavors designers need to become aware of the needs of the users in their design 

and offer the best healing spaces for the patients. 

For those that are designing healing gardens this study indicated that views of natural 

landscaped healing gardens offer a restorative effect on the physical health of the elderly 

by lowering blood pressure and heart levels. Therefore with future research landscape 

architects can design better healing gardens and landscapes that are beneficial to the 

health of the user if they choose to. 

The conclusion of this study is that there is a direct relationship between natural 

landscapes in the form of healing gardens and physical well being of the elderly. If 

viewing a healing garden for 10 minutes offered restoration by lowering blood pressure 
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and heart rate. the magnitude of effect from experiencing a healing garden is 

hypothesized to be greater. The results of this exploratory experiment supports further 

research in this field. on other types of landscapes and other patient groups to get a 

better understanding of what types of heating gardens offer healing responses. The next 

logical step would be to test an abstract and modern garden design in a similar setting to 

determine which style of garden offers beneficial gains on the elderly and then applying 

the same methods to other groups. There needs to be more health measurable outcome 

research similar to this study and the work of Roger Ulrich to prornote the profession of 

landscape architecture in health care design. As well. marketing the importance of 

natural landscapes and how landscape architecture can provide environments that can 

improve the quality of life would prove not only beneficial to the user, but to the 

profession as a whole. This pilot study has contributed to the expansion of empirical 

evidence ar;d understanding of the relationship between healing gardens and health. 

Healing gardens as mentioned in history and current literature are a part of the 

betterment of health and the irnprovement of quality of life. These gardens when 

properly designed for the user can offer physiological and psychological benefits. For 

healing gardens to provide maximum benefit. there needs to be more research to 

support these landscapes in health care facilities, design principles and guidelines based 

on post-occupancy evaluations, and the change in attitude of the profession to promote 

Landscape Architects to design based on current research findings and for the user. 
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APPENDIX A: E T H l C S  APPROVAL FORM 



UNIVERSITY OF GUELPH 

OFFICE OF THE VICE-PRESIDENT FUZSEARCH 

Certzfication of Ethical AcceptabiZity for Research 
Utilizing Human Subjects 

DATE: March 9,2001 

APPLICANT: Dr. Robert Brown 
Landscape Architecture 

SPONSOR: NA 

TITLE OF PROJECT: "The Effects of Natrtral Landscape 
Gardens on Human Health of the 
Ekïerly ". 

The members of the University of Guelph Hurnan Subjects Cornmittee have examllied the 
experimental protocol which describes the participation of the human subjects in the above- 
named research project and they consider the experimental procedures, as descnbed by the 
applicant, to confom to the University's ethical standards. 

MEhlBERSHIP OF THE HUhIAN SUBJECTS COiMh.IITTEE: 

.- 

W. Marsh Research Services ----. 

L. Kuczynski Family S tudies 
J. FitzSimons Rural Planning 
F. Caldwell Elealth Services 
J. Minogue Environmental Health & Safety 

Approved: b c  Date: 
W. C. Marsh 
Direcror of Research Services 



A P P E N D I X  B: C O N S E N T  FROM THE R E T I R E M E N T  
C E N T R E  



RETII~EMENT RESIDENCE 

4251 Dundas Street West Tei: (416) 236-7575 
Etobicoke, ON M8X 225 Fax: (416) 207-0436 
E-mail: cpUcwy@netcom.ca 

To whom it may concern, 

This is a formal letter of cons nt for Joyce Wong to use Our 
facility and a group of residents for her "Landscape" study she is 
currently working on. 

The name of the study is called "The Effects of Nature 
Landscape Garden on the Health of Elderly". 

Oniy the above mentioned study and the agreed procedure 
discussed with Miss Wong is permitted at the Kingsway 
Retirement Residence. 

The Kingsway Retirement Residence is in full knowledge of 
the procedure, and is happy to contribute to this study. If you 
require any more information please contact me at (416) 236-7575. 

Sincerely, 

Heather McGinn 
Activity Director 



APPENDIX C :  S U B J E C T  CONSENT FORM 



SCHOOL OF LANDXAPE ARCHITECIURE 
Facuity of mvironmentat Design & Rural Development 

Ontario Agricultud Cokge 

The Effects of Natural Landscapes on Human Health - An Exploratory Experiment 
Joyce Wong Bes, M U  (candidate) 

University of Guelph, School of Landscape Architecture 
INFORMATION TO SUBJECTS 
Information afforded subjects prior to consent to participate in research 

This is a letter of introduction for the research titled *The Effects of Natural Landscapes on Human Health - 
An Exploratory Experiment". This project will be camed out by myself, Joyce Wong. a graduate student in 
Landscape Architecture at the University of Guelph under the advisement of Dr. Robert Brown a professor in 
the Faculty of Landscape Architecture at the University of Guelph and Dr. Terry Graham a professor in the 
Faculty of Human Biology at the University of Guelph. Through this research 1 hope to gain insight into the 
effect that landscapes have on people by testing what effect views of landscapes have on human health. 
This research will benefit me as a future landscape architect as well as others designing for health in the 
community. 

You (the subject) because of your residency in a retirement centre with views both of a designed natural 
landscape and a Suilt landscape have been chosen to participate in this experiment. The experiment will 
consist of three stages. It will begin with you meeting in a room alone with me, where you will sit quietly for 
five minutes. Then a wrist-watch like instrument will be placed on your left wrist to take measurements (the 
averzge of 4 or 5 readings). lmmediately after this fint set of measurement you will then fiIl out a survey 
about your mood and a daily activity sheet (see attached forms). Upon the completion of this first stage of the 
experiment I will walk with you to a different location in the centre, where you will be seated and asked to 
view what is in front for 10 minutes- During this time you are also asked to not speak to anyone and focus on 
the view in front of you. After the first 5 minutes 1 will take your measurements again while still seated. Once 
the full 10 minutes has passed the last set of measurement will be administered, followed by completing the 
mood survey and diary sheet. At this time the first portion of the experiment is complete and the same 
procedure will be repeated for another view. Tnis experiment will run for approxirnately 45 minutes. Upon the 
completion of the experiment you are free to discuss your reçults with me. 

I will not be recording your name or any other information that would allow anyone else to identify you. You 
should also be informed that any other information you disclose in this experiment will be anonymous and 
rnay be published in rny thesis. There is a possibility. however slight, that the data from this research rnay be 
stored and used to a different purpose in the future without obtaining a new consent from you. You are free 
to withdraw from the project at any time, even after your consent and after the project commences. 

if you have any further question or are interested in receiving resuJts of this research feel free to contact 
myself, Joyce Wong at 905-71 2-8229 / e-mail: routes joycewong@hotmaÏl.com or my advisor Dr. Robert 
Brown at 519-8244120 ext 3619 1 e-mail: rbrown@u~guelph.ca. The Human Subjects Cornmittee at the 
University of Guelph has approved this research project and if you have any comments or inquiries 
concerning the approval process feel free to contact Wayne Marsh in the University of Guelph, Office of 
Research at 5 19-824-4 120 ext 6931. 

1 ,  HAVE CAREFULLY READ THE INFORMATION PROVIDED AND 
UNDERSTAND THE PROCEDURE MENTiONED AND AGREE TO PARTICIPATE IN THIS RESEARCH 
PROJECT AS OUTLINED ABOVE. 

SUBJECT'S SIGNATURE 93 DATE 
GUEiPH ONTARKO CANADA SIG 2Vl (519)82U120 EXT. 6576 FAX (519) 767-1686 



APPENDIX D: P O M S  SURVEY 



TlME DATE 1 

SEX: Male @ Fernale @ Identification No. - 

Below is alist of words that describe feelings people have. Please read each one carefuily. Then 
FiIl in ONE circle under the answer to the right which best describes HOW YOU FEEL RIGHT NOW. 
If you are unsure of any of the words below please leave it blank. 

The numbers 
refer to these phrases. 

@ = ~ o t  at ail 
a = A Iittle 
@ = Moderately 
a = Quite a bit 
@ = Extremely 

1. Tense . . 

2. Angry . . 

3. Worn out 

4. Livety . . 

5. Confused 

6. Shaky . . 

7. Sad . . . 

8. Active . . 

9. Grouchy . 

10. Energetic . 

11. Unworthy . . 

PRETEST POSTTEST 

STIMULUS ORDER: lSt or 

STIMULUS A or B 

18. Muddled . . . @a@@@ 
19. Exhausted . . 

20. Anxious . . . .@a@@@ 

21. Gloomy . . . .@a@@@ 
22. Sluggish . . .@a@@@ 

23. Weary . . 

24. Bewildered 

25. Furious . . 

26. Efficient . 

27. Full of pep 

28. Bad-tempered aOE.2 

29. Forgetful . . . 2 

30. Vigorous . . . T - 

POMS COPYRIGHTQ 1989 EdliS/Educa'J'onal and lndustnai Testing Service, San Diego, CA 92107. 
Reproduction of this form by any rneans stnctly prohibited. 

4ORT FORM 



APPENDIX E: RAW DATA - BLOOD PRESSURE AND HEART 
RATE READINGS + BEHAVIORAL DlARY RESPONSES 



Id NO. 41 6-1 - subject #1 
Date: ~ p r i 1 5  2001 
Time: i 0:20am - 1 1 :45am 

- slightly overcast day 
with sunny breaks 

- between during and post 
said that "she liked looking at 
the clouds and wondering what 
it would be like up there" 

- slamming of door in next mi 

- vacuuming noises in back 

- after first five minutes she 
kept looking down and resting 

- saw other members of the 
centre walk by outside 



The effects of natural landscapes on human health - an exploratory experirnent 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - PRETEST 

Date: ~ p r d  5. 2001 Time of dav: 70:30am 

Time of Last meal: 9:004 rn 

Did you have coffee today@or N 

Did you have tea today: Y or @ 

Did you have cola today: Y or @ 

Did you have nicotine today: Y or @ 

Did you have alcohol today: Y orQ 

if yes what was the tirne you had coffee: 94 nî 
How much? 1 cc/p 

if yes what was the time you had tea: 
How much? 

if yes what was the time you had cola: 
How much? 

if yes, what was the time you had nicotine: 
How much? 

if yes, what was the time you had alcohol: 
How much? 

What activities did you do prior to entering this room, and please indicate the number of 
people that were involved in each activity. 

~t-eakfist with two other people in the dinning hall 

How do you feel health wise today in cornparison to other days: (please circle one) 
A lot better better same worse a lot worse 

How long have you been at this centre? 
One year 



The effects of natural landscapes on human health - an exploratory experiment 
Spr in~ 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSTiEST - I ST STIMULUS 

Date: ~ v r i l  5. 2007 Time of dav: i i a  nî 

Did you speak to anyone during this time: Y 
If yes, how many people? 

or @ 
For how long? 

Where you interrupted by anyone: Y or @ 
If yes, how many people? 
For what? 

Did you view any people? Y or 0 
ff yes, how rnany people? 
What were they doing? 

Do you remember what was going on in the background? Y or @ 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: 



The effects of natural landscapes on human health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSTTEST -  ND STIMULUS 

I.D. #: 416 -7 Stimulus A O I(a> 

Date: ~ p r i l  5, 2001 Time of day: 1?:30;im 

Did you speak to anyone during this time: Y or @ 
If yes, how many people? 
For how long? 

Where you interrupted by anyone: Y 
If yes, how many people? 

or 0 
For what? 

Did you view any people? @ or N 
If yes, how many people? 
What were they doing? 

Do you remember what was going on in the background? Y or @ 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: 

Did you have prearranged plans for after the experiment? Y or @ 
If yes, what? 

W ~ S  thinking about getting ;r new book 

What are some of your hobbies? 

Reading an4 soci;rlizing (NOW) 
Ro//er-ska thg  and rce ska fiog C.BEFaR El 

Is gardening is one, how often do you garden during the week? 

NU, but she wys she likes pretty flowers 



The effects of natural landscapes on human health - an exploratory expenment 
Spring 2001 Prepared + recorded by: Joyce Wonq 

ADDITIONAL NOTES: 

Su b l ed  was veiy cheerful ancf talbtive,  kept ta1 king 4 bout  her grandchildren. 
~ h e  was unable to f i I l  o u t  the POMS test o n  here own a n d  constantly needed to 
remind ber t ha t  the question is asking her what she is feeling a t  this very moment.  
~ h e  comrnented t h a t  she is always relaxed, because they don't have much going o n  
a t  the centre 

~ k r  viewing the garden the subject said she was reacfy to g o  and  40 stuE to be 
adive a 174 energetic. 

 fier viewing the street she said she was more tired a n 4  less energetic. 
(these cornrnents could be due to the length ofthe study ofthe view) 



Id No. 41 6-2 - Subject #2 
Date: April5 2001 
Time: 3:45pm - 5pm 

Omron Readings Filled out POMS by herself 

overcast day with sunny break: 

- talking in the background 
while taking reading 

- high school students walked 
by, little girf with mom 

- subject said she was looking 
at the sigh across the street 
and wondenng how do they 
make wine at the "wine shoppe' 

- during poms she commented 
that she is always relaxed b/c 
she is retired with nothing to do 

commented on watching a 
squirrel climbing the fence 



The effects of natural landscapes on hurnan health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - PRETEST 

Stimulus A or O 
Date: ~ p r i l  5, 2001 Time of day: 4:10~rn 

Time of Last rneal: 12:30prn 

Did you have coffee todoy@ or N 

Did you have tea today: Y or @ 

Did you have cola today: Y or ($ 

Did you have nicotine today: Y or @ 

Did you have alcohol today: Y or @ 

if yes what was the time you had coffee: 
Howmuch? 94m - Icup, Noon - 7cup 

if yes what was the time you had tea: 
How much? 

if yes what was the time you had cola: 
How much? 

if yes, what was the tirne you had nicotine: 
How much? 

if yes, what was the time you had alcohol: 
How much? 

What activities did you do prior to entering this room, and please indicate the number of 
people that were involved in each activity. 

How do you feel health wise today in cornparison to other days: (please circle one) 
A lot better better sarne worse a lot worse 

How long have you been at this centre? 

One yew an4 three months 



The effects of natural landscapes on human heaith - an exploratory experiment 
Spring 2001 Prepared -t recorded by: Joyce Wong 

DIARY SHEET - POSITEST - I ST STIMULUS 

I.D. #: 416 -2 ~timuiuç A 

Date: ~ p r d  5, 2001 Time of day: 4:30pm 

Did you speak to anyone during this tirne: Y or @ 
If yes, how many people? 
For how long? 

Where you interrupted by anyone: Y or 0 
If yes, how rnany people? 
For what? 

Did you view any people? @ or N 
If yes. how many people? 3 o r  4 people 
What were they doing? wqlking 

Do you remernber what was going on in the background? Y or @ 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: saicf she w;ls very relaxeci becduse she w;is lookiog d t  the trees across the 



The effects of natural landscapes on human health - an exploratory experiment 
Spring 2081 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSlTEST - ZND STIMULUS 

Date: ~ p r i l  5, 2001 Time of day: 5ptn 

Did you speak to anyone during this time: Y or @ 
If yes, how rnany people? 
For how long? 

'dhere you interrupted by anyone: Y or @ 
If yes, how many people? 
For what? 

Did you view any people? Y O @ 
If yes, how many people? 
What were they doing?  ut she w;is w;itching a squirrel clirnb the fence 

Do you remember what was going on in the background? Y or @ 
ff Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: 

Did you have prearranged plans for aiter the experiment? Y O @ 
If yes, what? 

What are some of your hobbies? 

Playing bridge, cards, shopping ;in4 socializing 

1s gardening is one, how often do you garden during the week? 

Yes, use to. 2 -3 fimes week a t  the coffdge. 

105 



The effects of natural landscapes on hurnan health - an exploratory expefiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

ADDITIONAL NOTES: 

~ h i s  sub jed  was not as energetic as the fi& lady but wanted to know what the  
Study was about.  Since t h e  fi& subjed toi4 everyone a&envards t h a t  the test was 
a b o u t  the garden. 

~ u b j e d  mentioned t h a t  she was looking forward to using the garden this summer 
since i t  was under construction last summer. 

~ h e n  asked to do the POMS test she mentioned t h a t  a lot ofthe worrfs do not 
apply to her since she a i 4  t h a t  there was not much lefi to her life, her fimily a n 4  
friends are dead and she bas n o  grandchildren 

Commente4 "no t  again" when asked to fi l1  o u t  the POMS test agaio 

~ h e  said t h a t  dl she does is relax, n o  tension. 

~ 6 e r  viewing t h e  garden she cornmeoted t h &  the exercise was relaxing 

~ h e  use to garcfen 411 yeai. round a t  the cottage and loves flowers. 



Id NO. 416-3 - subject #3 
Date: April 10 2001 
rime: 9:30am - 10:Uam 



The effects of natural landscapes on human health - an exploratory experirnent 
Spring 2001 Prepared + recorded by: Joyce Wonq 

DIARY SHEET - PRETEST 

I.D.#: 416 -3  tirn nui us A or 

Date: ~ p r d  70, 2001 Tirneofday: 9.44377 

Time of 

Did you 

Did you 

Did you 

Did you 

Did you 

have coffee today: Y or @ 

Q o r  N have tea today. 

have cola today: Y or @ 

have nicotine today: Y or @ 

have alcohol today: Y or Q 

if yes what was the time you had coffee: 
How rnuch? 

if yes what was the time you had tea: 9:154rn 
How much! 2 cups 

if yes what was the time you had cola: 
How much? 

if yes, what was the time you had nicotine: 
How much? 

if yes, what was the time you had alcohol: 
How much? 

What activities did you do prior to entering this roorn, and please indicate the number of 
people that were involved in each activity. 

How do you feel health wise today in cornparison to other days: (please circle one) 
A lot better better same worse a lot worse 

How long have you been at this centre? 
couple of  months  



The effects of natural landscapes on human health - an exploratory experirnent 
Spring 2001 Prepared + recorded by: Joyce Wonq 

DIARY SHEET - POSlTEST - 1 ST STIMULUS 

I.D. #: 416 -3 Stimulus A odÊJ  

Date: ~ p r i [  10, 2001 Time of day: 10:?4;im 

Did you speak to anyone during this time: @ or N 
If yes, how rnany people? One 
For how long? Just said hello to a nurse who walked in with a patient 

Where you interrupted by anyone: @ or N 
If yes, how many peopie? 2 
For what? They sat down at the next table 

Did you view any people? @ or N 
if yes, how rnany people? 6 -7peuple 
What were they doing? ~ a [ k i n g ,  one was pcrshing zi c;ifriage 

Do you remember what waç going on in the background?@ or N 
If Yes, what was going on? 
Noise: Two people s;it down a t  the next table ;incl t h e n  [eh. 
Scent: 
Activity: 
Other: 



The effects of natural landscapes on hurnan health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSTTEST -  ND STIMULUS 

Date: ~ p r i l i 0 , 2 0 0 1  Time of day: 10:45a rn 

Did you speak to anyone during this time: Y or @ 
If yes, how rnany people? 
For how long? 

Where you interrupted by anyone: @ or N 
If yes, how many people? 1 
For what? deri oing rind picking up ,pa-bdge 

Did you view any people? Y or @ 
If yes, how rnany people? 
What were they doing? 

Do you remernber what waç going on in the background?@ or N 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: lady picking up  garb2ge 
Other: 

Did you have prearranged plans for after the experiment? Y or 0 
If yes, what? 

What are some of your hobbies? 

Reading, knitt ing, 6 n c y  work ;in4 crosswords 

1s gardening is one, how often do you garden during the week? 

No 



The effects of natural landscapes on human health - an exploratory experiment 
Spnng 2001 Prepared + recorded by: Joyce Wong 

ADDITIONAL NOTES: 

~ h i s  su bjed did n o t  ask too many questions. 
Very friendly, coherent  and  compkted  the POMS test  quickly a n 4  without  
question 



Id No. 41 6 4  - subject #4 
Date: April 10 2001 
Time: 1 1 :14 am- 12:20pm 

- after the first 3 minutes the 
subject started to mumble to 

- again after the readings, threc 
minutes in, she started to 
mumbie to herself "kingswayn 

- subject after 2 minutes 
looked down at her shoe 
- girl with dog stopped infront 

of the window 
- vacuuming in the background 

with some talking from people 



The effects of natural landscapes on human health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - PRETEST 

J.O.#: 416 -4 ~timuius Q o r  B 

Date: ~ p r i l 1 0 , 2 0 0 1  Time of day: 11 tn 

Time of Last meaI: 9:OOam 
n 

Did you have coffee t o d a y w  or N 

Did you have tea today: Y or @ 

Did you have cola today: Y or @ 

Did YOU have nicotine today: Y or @ 

Did you have alcohol today: Y or O 

if yes what was the tirne you had coffee: 
How much? 1 cup a t  9am. 1 cup a t  IO:30am 

if yes what was the tirne you had tea: 
How much? 

if yes what was the time you had cola: 
Hovi x i c h ?  

if yes, what was the time you had nicotine: 
How rnuch? 

if yes, what was the tirne you had alcohol: 
How much? 

What activities did you do prior to entering this room, and please indicate the nurnber of 
people that were involved in each activity. 

~rertkhst and srtt in the Iouoge with 7 people 

How do you feel health wise today in comparison to other 33ys: (please circle one) 
A lot better better same worse a lot worse 

How long have you been at this centre? 

1 yew 



The effects of natuial landscapes on hurnan health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

Stimulus (3 A r B 

Date: ~ p r i i  70,2007 Tirne of day: i'k45arn 

Did you speak to anyone during this time: 
If yes, how rnany people? 
For how long? 

Where you interrupted by anyone: Y 
If yes, how many people? 
For what? 

Did you view any people? Y 
If yes, how many people? 
What were they doing? 

Do yoü remember what was going on in the background? Y 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: 



The effects of natural landscapes on hurnan health - an exploratory expeiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSITEST -  ND STIMULUS 

I.D. #: 476 -4 Stirnuius A O ln B 
Date: ~ p r i l  70 ,  2001 Time of day: 12:îOpm 

Did you speak to anyone during this time: 
If yes, how many people? 
For how long? 

Where you interrupted by anyone: Y 
If yes, how many people? 
For what? 

Did you view any people? Gl 
If yes. how many people? 3 o r  4- 
What were they doing? w 1 king 

Do you remember what was going on in the background? Y 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: lady picking up garbage 
Other: 

Did you have prearranged plans for after the experiment?@ or N 
If yes, what? 

What are some of your hobbies? 

Sewing, kn itt ing, waI king 

Is gardening is one, how often do you garden during the week? 

Yes, surnmertirne, twice ;I week 

115 



The effects of natural landscapes on human health - an exploratory experiment 
SpB'ng 2001 Prepared + recorded by: Joyce Wong 

ADDITIONAL NOTES: 

This subjed did n o t  ask too maoy questions. 
Subject was grouchy a t  first but b e q m e  friendlier during the course o f t h e  experimeot. 
She would rnumble to herselfwhen sitting afier a few minutes 
Subject cornpleted the POMS test o n  het- own 404 squinted wheo handed the  POMS test 
for the tbird 4 4  fourth t ime 



The effects of natural landscapes on human health - an exploratory experiment 
Spr in~  2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - PRETEST 

I.D.#: 416 -5 ~timuius A or@ 

Date: ~ p r i l  10, 2001 Time of day: 3:30pm 

Time of Last meal: i:3Oprn 

Did you have coffee today:@ or N 

Did you have tea today: Y or @ 

Did you have cola today: Y or 

Did you have nicotine today: Y or @ 

Did you have alcohol today: Y or @ 

if yes what was the time you had coffee: 94177 

How much? 1 cup 

if yes what was the tirne you had tea: 
How much? 

if yes what was the time you had cola: 
How much? 

if yes, what was the tirne you had nicotine: 
How much? 

if yes, what was the time you had alcohol: 
How much? 

What activities did you do prior to entering this room, and please indicate the number of 
people that were involved in each activity. 

Had her rneqls 

How do you feel health wise today in comparison to other days: (please circle one) 
A lot better better same worse a lot worse 

How long have you been at this centre? 



The effects of natural landscapes on human health - an exploratory expenment 
Spring 2001 Prepared + recorded by: Joyce Wong 

ADDITIONAL NOTES: 

~ h i s  subject kept asking the purpose ofthe study and when to14 the study w n t e d  to 
mrasure ber mood aker loo king a t  différent views she * i l  didn't understa nd. Once pretest 
blood pressure readings were taken the subled ws asked the questions o f th i s  behavioral 
sheet she again asked what the purpose o f t h e  study ms. 

Subject then  4ropped out .  



Id No. 4 16-6 - subject #6 
Date: April 11 2001 
Time: 9:45am - 1 1 :00arn 

Omron Readings Filled out POMS by herself 

- sorneone walked by 

- someone rnoving in the rn 
(in and out of the room) 

pre - 1 111 66 80 #2 - Street - subject spoke and asked 
pre - 2 ? 05 63 64 how she was doing, I said fine 
pre - 3 1 08 62 73 - an announcement over the 
pre - 4 1 09 67 68 PA that the water was going to 
pre - 5 1 05 68 72 be shut down in 5 minutes 
~ r e  - 6 78 66 

- subject was looking down at 

- during the last five minutes 
someone walked by and smiled 



The effects of natural landscapes on hurnan health - an exploratory experiment 
Spn'ng 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - PRETEST 

I.D.#: 4-76 -6 stimuius O or B 

Date: Aprd 11, 2001 Time of day: 10:30;lm 

Time of Last meal: 9 :O04 rn 

Did you have coffee today:@ or N if yes what was the time you had coffee: 
How much? 5/'d cup a t  8:30;irn 

Did you have tea today: Y or @ if yes what was the time you had tea: 
How much? 

Did you have cola today: Y or @ if yes what was the time you had cola: 
How much? 

Did you have nicotine today: Y or @ if yes, what waç the time you had nicotine: 
How much? 

Did you have alcohol today: Y or @ if yes, what was the tirne you had alcohol: 
How much? 

What activities did you do prior to entering this room, and please indicate the number of 
people that were involved in each activity. 

How do you feel health wise today in cornparison to other days: (please circle one) 
A lot better better same worse a lot worse 

Was p u t  on oew rne&cation a n 4  is a bit tired 

How long have you been at this centre? 
2 1/2 months 



The effects of natural landscapes on human health - an exploratory experirnent 
Sprinq 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSITEST - IST STIMULUS 

I.D. #: 41 6 -6 
Date: ~ p r i l  11, 2001 Tirne of dav: 114 m 

Did you speak to anyone during this time: Y or @ 
If yes, how rnany people? 
For how long? 

Where you interrupted by anyone: Y or @ 
If yes, how many people? 
For what? 

Did you view any people? Y 
If yes, how many people? 

or 0 
What were they doing? 

Do you remember what was going on in the background? Y or @ 
If Yes, what was going on? 
Noise: 
Scent: 
Activity: 
Other: 



The effects of natural landscapes on human health - an exploratory experiment 
Spring 2001 Prepared + recorded by: Joyce Wong 

DIARY SHEET - POSTTEST - PND STIMULUS 

I.D. #: 416 -6 Stimulus A or Q 
Date: Aprii 11, 2001 Time of day: 11:30;i m 

Did you speak to anyone during this tirne: Y or @ 
If yes, how many people? 
For how long? 

Where you interrupted by anyone: Y or @ 
If yes, how many people? 
For what? 

Did you view any people? (3 or N 

If yes, how many people? 3 or 4 
What were they doing? ~ ; t l k i o g  404 crossing the road, she was watchiog a 

Do you remember what was going on in the background? 0 Y Or N 
If Yes, what was going on? 
Noise: people tqlking in the hal[w;iy 
Scent: 
Activity : 
Other: 

Did you have prearranged plans for after the experirnent? @ or N 
If yes, what? 
To meet  with the banker 

What are some of your hobbies? 
Sewing, knitting, qui1 fing 

Is gardening is one, how often do you garden during the week? 

Yes, twice ;t week 



The effects of natural landscapes on human heaith - an exploratory experirnent 
Sprinq 2001 Prepared + recordeci by: Joyce Wong 

ADDITIONAL NOTES: 

~ h i s  su bled 414 not ask too  many questions. 
Vnderstood the procedure of the experiment and cornpleted the POMS test by herseIf 

Ha4 some problems with the columns, anci had to dire& her to complete a[/  ofthe 
col urn m. 
Subject was happy when she didn't have to FiIl any more ofthe POMS test. 



APPENDIX F: STATISTICAL DATA FOR EACH S U B J E C T  



Statistical Data & Graphs for Sub iect #l 

lJÏme 1 - svstolic 1 3 -8 I 2-6 1 

stimulus 1: 
pretest - systolic 
pretest - diastolic 
pretest - heart rate 

h ime 2 - heart rate 1 0.5 0.8 1 

standard deviation 
5.6 
2.4 
1.2 

Time 1 - diastolic 
Time 1 - heart rate 
Time 2 - systolic 
Time 2 - diastolic 

stimulus 2: standard deviation 1 coefficient of variation 
oretest - svstolic 1 1.1 I O. 7 

coefficient of varia t io i  
3.7 
3.1 
1.8 

m - - . 
toretest - diastolic 1 2.5 1 3 1 1 

- .  

3.1 
1 .O 
1.3 
1.7 

4.2 
1.5 
0.9 
2.2 

8 - 

pretest - heart rate 
Time 1 - systolic 

I . 
Time 2 - systolic 1 3.4 1 2.2 
Time 2 - diastolic 2.3 I 3-9 

--  - 1 --- 
1.5 1 2.2 
5.0 3.4 

L 

Time 1 - diastolic 
Time 1 - heart rate 

Results for Each Stimulus 

5 -8 1 7 -6 
1.1 1.7 

Stimulus #1: Garden View 

time 2 

147.2 147.2 

+ hean rate 65.6 

Stimulus #2: Street View 

time 2 

Comparison of Average Change Between Views 

l systolic 
O diastolic 
0 heart rate 

5.3 

2.8 
2 

5.6 
2- 4 

1.6 

5.3 
2- 4 
3.4 

3.4 
1.6 
O. 8 



Statistical Data & Graphs for Subject #2 

lstimulus 1: I standard deviation I coefficient of variation 1 
I~retest - svstolic I 3.4 I 3.1 I . - 

preteçt - diastolic 
pretest - heart rate 

lpretest - heart rate I 0.5 I 1 .O 1 

- --.- - 

Time 1 - heart rate 
Time 2 - systolic 
Time 2 - diastolic 
Tirne 2 - heart rate 
stimulus 2: 
r 

pretest - systolic 
pretest - diastolic 

Time 1 - systolic 1 3.7 1 3.2 
Tirne 1 - diastûlic 3.2 5.4 

Time 1 - systolic 1.3 1 1.1 a 

Time 1 - diastolic 1 2.9 4-7 

. 

h m e  1 - heart rate 1 0.5 I 1 .O 1 

1.8 
4.5 

-. - 
1 -. 

t ~ i m e  2 - svstolic 1 5.4 1 4.3 1 

3.4 
7 -4 

0.8 
4.6 
4.2 
0.5 

standard deviation 
3.0 
2.2 

1.5 
4.1 
7.9 
0.9 

coefficient of variation 
2.5 
3.4 

Results for Each Stimulus 

I 

Stimulus #1: Street View 

Time 2 - diastolic 
Time 2 - heart rate 

50.00 
Dretest 1 time 1 1 time 2 

Stimulus #2: Garden View 

1.5 
1.5 

50.00 
Dretest 1 time 1 1 time 3 1 

2.4 
2.8 

- - -- -- 

Comparison of Average Change Between Views 

20.00 
I 

-0-systolic 

+diastolic 

--theart rate 

Street Garden Street 
Time 1 Erne 2 Garden 

systolic 8.2 -0.6 14.4 3.8 

Udiastolic 0.8 0.2 2 4.6 

heart rate -4 -4 2.2 1.4 2.8 

153.2 

76.6 

64 

153.8 

76.4 

61.8 

149.4 

72 

51.2 1 



Statistical Data 8 Graphs for Subject #3 

stimulus 1: 1 standard deviation 1 coefficient of variation 
pretest - svstolic 3 4 I 

Results for Each Stimulus 
f 

I Stimulus #1: Street View 

+ systolic 108.3 121.2 1 12.7 

+ diastolic 52-8 62.0 54 .O 

+ heart rate 61-0 55.8 54.3 

Stimulus #2: Garden View 

l Comparison of Average Change Between Views 

Street Garden Street Garden 
systolic 
0 diastolic 
LI heart rate 

-13.0 
-9.2 

5.2 

13.6 

5.0 
1.3 

4.5 

-1.2 

6.7 

5.7 
2-3 
O. 7 



Statistical Data 8 Graphs for Subject #4 

Results for Each Stimulus 

stimulus 1: 
pretest - systolic 
pretest - diastolic 

/ Stimulus #1: Garden View 

standard deviation 1 coefficient of variation 
3.3 1 2.2 
4-3 E; 7 

l 
I 

Stimulus #2: Street View 

tirne 2 

151.0 144.8 144.2 

+ heart tale 70.2 66.6 

Comparison of Average Change Between Views 

12.0 
I 

-4.0 
Garden 

Street Garden 
Time 1 Time 2 Street 

l systolic 1.6 6.2 70.1 6.8 
O diastolic -2-6 2.6 2.4 4.0 

0 heart rate 2.6 -3.0 6.2 O 6 



Statistical Data & Graphs for Subject #6 

Results for Each Stimulus 

Stimulus #1: Garden View Stimulus #2: Street View 1 

50.00 
pretest tirne 1 tirne 2 time 2 

108.3 106.6 

-A- heart rate 73.6 

+ systolic 
+diastolic 

-t heart rate 

Cornparison of Average Change Between Views 
10.0 , i 

114 

66.4 

72.4 

4.0 - . systolic 
O diastolic 
O heart rate 

111 

67 

72 

104.8 

63.2 

70.2 

Garden 
fime 1 

3. O 
4.6 
0.4 

Street 

4.3 

6.7 

Garden 
Time 2 

9.2 
3.2 

Street 

6.1 

1.5 
-3.1 2.2 2.2 




