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The field of healthcare design is currently fascinated with nature and landscape 

planning. This thesis draws on a number of academic writings to support its claim and 

to further emphasize the fundamental need for incorporating nature in healthcare 

facilitiesô design. It is inspired by Roger Ulrichôs theory of stress, Rachel and Stephen 

Kaplanôs attention restoration theory and other theories as they develop from theory into 

practice through Marni Barnes and Clare Marcus. The study deals with the importance 

of nature in reducing stress levels and enhancing any healthcare facility usersô 

wellbeing. It highlights the impact of particular natural elements in improving the 

quality of the stay at the oncology floor at AUBMC. It includes a field survey 

containing a visual survey and a questionnaire, interviews and site observation analysis. 

 

Evidence of elevated stress rates at hospitals are presented in the first part. In 

consequence, a restoration plan is called for by incorporating green surroundings that 

would decrease stress levels. By concentrating the study on AUBMC, the thesis then 

identifies the impractical employment of the oncology floorôs courtyard, hence pursuing 

a design recommendation to put this unused space into utility. In the central section, the 

thesis presents the outcome of the conducted survey regarding the 8th floor in general 

and its courtyard in particular according to usersô participation in developing a guideline 

following a pre-occupancy strategy. The results provide clear input for replenishing 

AUBMCôs courtyard in order to restore health and improve mental status. In 

conclusion, this thesis argues that certain aspects in a garden are beneficial agents in 

healthcare facilities. Hospitals should aspire into growth and expansion in the medical 

field where nature can be complementary to medicinal treatments. For any healthcare 

facility to be considered truly futuristic, it has to incorporate natural surroundings that 

improve the general physical and mental condition of its users. The thesis hopes to offer 

healthcare facilities additional evidence to include specialized and exclusive garden 

designs based on usersô needs and preferences to develop successful outcomes. 

 

 

 



vii  

CONTENTS 

 

 Page 

 

ACKNOWLEDGEMENTS ........................................................................  v 

 

ABSTRACT ........................................................................................................  vi 

 

LIST OF ILLUSTRATIONS ........................................................................  xi 

 

LIST OF TABLES ..............................................................................................  xv 

 

LIST OF ABBREVIATIONS .......................................................................  xvi 

 

 

 

Chapter 

 

I. INTRODUCTION ....................................................................................  1 

A. Background ...............................................................................................  1 

B. Statement of the Problem ..........................................................................  2 

C. Goals and Objectives ................................................................................  3 

II. LITERATURE REVIEW .....................................................................  5 

A. Cancer Community and Stress ..................................................................  5 

1.  Understanding the Disease .........................................................  5 
2.  Stress and the Cancer Community ..............................................  7 

B. Healing Aspects of Nature ........................................................................  9 

1.  General Theories .........................................................................  9 

2.  Theories on Stress and Stress Reduction ....................................  10 
a.  Stress in Healthcare Facilities .......................................  10 
b.  Ulrichôs Stress Reduction Theory: Principles ..............  13 

3.  Nature in Healthcare Facility Design..........................................  14 
a.  Methods of Design in Healthcare Facilities .................  14 

b.  Users of the Healthcare Facility ...................................  18 

C. Therapeutic Gardens .................................................................................  20 

1.  Definition and Identification .......................................................  20 



viii  

2.  Historical Overview of Gardens in Healthcare Facilities ...........  22 
3.  Approaches to and Types of Therapeutic Gardens .....................  24 

a.  Passively Therapeutic (Perceiving and 

Contemplating Nature) .................................................  26 
b.  Actively Therapeutic (Contact with Nature) ................  27 

4.  Features of Therapeutic Gardens ................................................  28 
5.  Therapeutic Gardens for Cancer Communities ..........................  30 

6.  Green Roof Applications of Therapeutic Gardens .....................  35 

 

III . RESEARCH METHODS .....................................................................  41 

A. Design Guidelines from Literature Review ..............................................  42 

B. Case Study Profile .....................................................................................  42 

1. AUBMC-Urban Hospital with a Green Vision ..........................  42 
2. 8th Floor Oncology ......................................................................  43 

C. Case Study Analysis .................................................................................  43 

1. Process of IRB ............................................................................  43 
2. Analysis Based on Observation ..................................................  44 
3. Interview Approach ....................................................................  45 

D. General Design Guidelines .......................................................................  47 

E. Methodology Limitations ..........................................................................  47 

IV. GUIDELINES FROM LITERATURE REVIEW ....................  49 

 

V. CASE STUDY: AUBMC ONCOLOGY 

COURTYARD ...........................................................................................  56 

A. Case Study Profile .....................................................................................  56 

1. Location and Demography .........................................................  56 

a. AUBMC within Beirut .................................................  56 
b.  AUBMC within AUB ...................................................  57 

c.  AUBMC........................................................................  59 
2.  History of AUBMC and Green Spaces .......................................  60 

a.  AUBMC: Past and Present ...........................................  60 

b.  AUBMC 2020: A Green Vision ...................................  62 
3.  Oncology Floor Profile ...............................................................  64 

B. Case Study Analysis .................................................................................  65 

1. Social Ethnographic Analysis (the Users) ..................................  66 
a. Nurses ...........................................................................  66 
b. Patients..........................................................................  67 



ix 

c.  Caregivers .....................................................................  67 
d.  Activities of Users within the 8th Floor ........................  68 

2.  Physical Analysis (the Space) .....................................................  72 
a.  Location ........................................................................  73 
b.  Visibility  .......................................................................  76 
c.  Accessibility .................................................................  79 
d.  Use and Activity ...........................................................  83 

e.  Climate and Condition ..................................................  86 
f.  Existing Greenery .........................................................  92 

3.  Survey Results and Discussion ...................................................  95 
a.  Demographics ...............................................................  95 
b.  Factors Affecting Wellbeing in the Hospital ................  97 

c.  The Importance of Outdoor Spaces ..............................  101 
d.  Awareness of the 8th Floor Courtyard ..........................  103 

e.  Importance of Privacy and Socialization ......................  105 
f.  Potential Benefits of A Garden .....................................  105 
g.  Landscape Preferences .................................................  106 
h. Preferred Use of A Garden ...........................................  112 

 

VI. GENERAL DESIGN GUIDELINES .............................................  118 

A. Design Guidelines from Survey Outcome and Observation .....................  118 

B. Summary of Guidelines ............................................................................  133 

1.  Overarching Guidelines ..............................................................  134 

a.  Strategic Location .........................................................  134 
b.  Privacy ..........................................................................  134 
c.  Contact with Nature ......................................................  135 

2.  Thematic Guidelines ...................................................................  135 
a.  Design for Visibility .....................................................  135 

b.  Design for Accessibility ...............................................  139 
c.  Design for Comfort and Use .........................................  141 
d.  Design for Natural Distraction .....................................  147 

3.  Global Guidelines .......................................................................  150 

a.  Design Your Design Process ........................................  150 
b. Design for Retrofitting..................................................  151 
c. Design for Sustainability ..............................................  152 

 

VII. CONCLUSION ..........................................................................................  154 

A. Research Findings .....................................................................................  154 

B. Research Contribution ..............................................................................  155 

C. Research Limitations ................................................................................  156 

 
 
 



x 

Appendix 
 

I. CONSENT DOCUMENT ....................................................................  158 

 

II. SURVEY-NURSES ................................................................................  160 

 

III . SURVEY-PATIENTS ............................................................................  163 

 

IV. SURVEY-CAREGIVERS ...................................................................  167 

 
 
 

REFERENCES ....................................................................................................  171 

 



xi 

ILLUSTRATIONS 

 

Figure Page 

 

1.  Horticultural activities at Cancerlifeline ............................................................  26 

2.  Moveable seating at Hospital Schneider ............................................................  32 

3.  Granite labyrinth viewed from multiple levels ...................................................  32 

4.  Stoneman Healing garden at Dana-Farber Cancer Institute. ..............................  33 

5.  Planting indoor design at Dana-Farber Cancer Institute ....................................  34 

6.  The garden at St. Anthony Hospital surrounds the chapel .................................  36 

7.  The location of AUB and AUBMC within Ras Beirut ......................................  57 

8.  Aerial view of AUB showing AUBMC's context within AUB .........................  57 

9.  Green areas around AUB ...................................................................................  58 

10.  Green areas and green roofs in AUB and AUBMC ...........................................  59 

11. General map of AUBMC .......................................................................................  60 

12.  Oncology courtyard of the 8th floor in AUBMC marked in red ........................  61 

13.  AUBMC's expansion showing the existing facilities and the annexed 

ones Source: www.aubmc.org ............................................................................  61 

14.  AUBMC Vision 2020 .........................................................................................  63 

15.  Oncology 8th floor general plan in AUBMC .....................................................  65 

16.  Busy nurses on workstation on the 8th floor at AUBMC ..................................  69 

17.  Patients walking in hallway while taking treatment ...........................................  70 

18.  Description and location of the different facilities around the 8th floor ............  74 

19.  Northwestern view of the courtyard ...................................................................  75 

20.  Southeastern view of the courtyard ....................................................................  75 

21.  Clear windows of the 8th, 9th and 10th floor towards the courtyard .................  77 

22.  Rooms with views looking into the courtyard from upper and same 

level ....................................................................................................................  77 



xii  

23.  Courtyard and covered passage awareness based on circulation and 

room location of patients and caregivers ............................................................  78 

24.  Description of views according to room location ..............................................  79 

25.  Courtyard accessibility (visual (windows with views) /physical 

(doors)) and description of surrounding services ...............................................  81 

26.  (Left) Doors in the covered passage that take you out to the courtyard 

are locked (Right) Metallic structure and the fixed window pane that 

hide main door of the entrance to the courtyard-picture from lounge 

are .......................................................................................................................  81 

27.  Patients' rooms and accessibility patterns around the 8th floor .........................  82 

28.  Nurses' accessible areas and circulation patterns around the 8th floor ..............  82 

29.  Lounge area, the use of the vending machine ....................................................  84 

30.  Informal use of the courtyard such as speaking on the phone or private 

conversations ......................................................................................................  85 

31.  Full sun exposure of the courtyard and the veil covers ......................................  87 

32.  Covered passage; tint on glass and obstruction of view towards the 

outside ................................................................................................................  87 

33.  HVAC ducts and pipes along the walls of the courtyard shown in pink ............  89 

34.  Technical floor above the 10th floor (hollow blocks) ........................................  90 

35.  Gloomy corridors of the 8th floor showing the granite on walls .......................  91 

36.  Lounge area on the 8th floor ..............................................................................  92 

37.  Northern facade connective courtyard; picture taken from the lounge 

area looking out to the connective courtyard .....................................................  93 

38.  Invasive greenery in courtyard, and withered pot plant spotted in the 

courtyard; an attempt to domesticate the courtyard ...........................................  94 

39.  Smoking garden at the entrance of AUBMC medical complex .........................  94 

40.  Nurses' psychological wellbeing when in 8th floor............................................  98 

41.  Patients' psychological wellbeing when in 8th floor ..........................................  98 

42.  Caregivers' psychological wellbeing when in 8th floor .....................................  99 

43.  Environmental stressors according to nurses .....................................................  100 

44.  Environmental stressors according to patients ...................................................  100 



xiii  

45.  Environmental stressors according to caregivers ...............................................  101 

46.  Importance of outdoor space for stress reduction ..............................................  102 

47.  Usage frequency of covered passage according to user .....................................  104 

48.  Man-made vs. Natural vegetation covers ...........................................................  108 

49.  Open vs. Closed spaces ......................................................................................  109 

50.  Type of Shade .....................................................................................................  109 

51.  Form of Space ....................................................................................................  110 

52.  Type of Vegetation .............................................................................................  110 

53.  Plant material ......................................................................................................  111 

54.  Utmost benefits of the garden according to nurses ............................................  113 

55.  Stress relieving outdoor activities according to Nurses .....................................  114 

56.  Stress relieving outdoor activities through observation according to 

Patients ...............................................................................................................  114 

57.  Stress relieving outdoor activities according to Caregivers ...............................  115 

58.  (Left) Suggested design for tunnel facades, (middle) existing facade of 

tunnel, (right) window frames that is suggested to replace them by 

frameless windows. ............................................................................................  136 

59.  A suggestion for how the covered passage can be designed so that 

users who are refrained from accessing the outdoors can enjoy 

contemplating the garden from inside. ...............................................................  136 

60.  Combination of open and enclosed spaces .........................................................  137 

61.  (left) Secluded spaces that may be used for crying, (right) variety of 

spaces within one garden ....................................................................................  138 

62.  Patients from upper floor levels or even on the same level can visually 

access the garden from indoors ..........................................................................  138 

63.  Proper labeling and signage to ensure that all users are aware of the 

garden's existence, location and accessibility.....................................................  139 

64.  (left) Smooth and flat pathways. (Right) Ensure accessibility for all 

ages and abilities ................................................................................................  140 

65.  (left) Ensure doors are unlocked. (Right) Proper artificial lighting for 

night use .............................................................................................................  141 



xiv 

66.  (Left) Technical floor above the 10th floor that presents 

uncomfortable climate conditions. (Middle) An attempt to provide 

shade in the courtyard. (Right) tint on glass and insufficient 

ventilation in tunnel make it an airless hollow space during summer. ...............  142 

67.  A variety of spaces within one garden through vegetation ................................  143 

68.  Secluded spaces in the garden that may be used for contemplation ..................  143 

69.  (Left) Right-angled seating options intended for groups.  (Right) Seats 

along pathways ...................................................................................................  144 

70.  (Left) Seating areas along pathways and planters (Right) Wooden 

furniture selection for outdoor settings ..............................................................  146 

71.  (left) Use of mixed vegetation covers of different sizes. (Middle) 

Shade is preferably provided through trees and planters. (Right) 

Flowering plants make good foliage options for the therapeutic 

garden. ................................................................................................................  148 

72.  (Left)Mediterranean Landscapes from users' drawing could be seen by 

the illustration of natural stone and a centralized 

fountain.(Right)Notion of extent through one of the sketches done by 

users ....................................................................................................................  148 

73. Weeping willow branches swaying along with the breeze .................................  150 

 



xv 

TABLES 

 

Table Page 

 

1.  Basic Table Components of literature review guidelines ...................................  50 

2.  Literature Review Design Guidelines; Sense of Control (T1), Social 

Support (T2), Physical Activity (T3) and Natural Distraction (T4) ...................  50 

3.  Sample Profile of the 8th floor Users at AUBMC .............................................  97 

4.  Ranking of preferred landscape elements ..........................................................  107 

5.  Ranking of preferred landscape elements ..........................................................  108 

6.  If the eighth floor courtyard were a garden, to look at (patients)/ to use 

(nurses and caregivers), what would you like to see in it (patients)/ 

what would you use it for (nurses/caregivers) ....................................................  116 

7.  If you were to design and draw your own relaxing garden, what would 

you draw/ include in it? ......................................................................................  116 

8. Design guidelines based on observation and survey ..........................................  119 

 



xvi 

ABBREVIATIONS 

 

AUB American University of Beirut 

AUBMC American University of Beirut Medical Center 

APOB Adult Patient Oncology-Basile 

ART Attention Restoration Theory 

BMT Bone Marrow Transplant  

HT Horticulture Therapy 

IRB Institutional Review Board 

ICC Integrative Cancer Care 

NICU Neonatal Intensive Care Unit  

SRT Stress Reduction Theory  

SBS Social and Behavioral Sciences



 

To My 
Beloved Family



1 

CHAPTER I 

INTRODUCTION 

 

A. Background 

Throughout history, nature has been considered as a healing method. Scholars 

in environmental psychology and related fields have shown that social, physical and 

psychological healing benefits of nature have been significantly used among different 

civilizations during previous times. It was only later on that hospitals were more 

interested in maximizing medical facilities rather than incorporating outdoor spaces. 

With the discovery of new medications to treat illnesses, and novel technologies, 

gardens or natural settings are replaced by complex healthcare facilities with confined 

settings -encapsulating ill people and depriving them from enjoying open air.  Another 

reason for the shift away from natural settings is the expensive urban land. When ill, 

people used to wander in nature to ease their pain and to sooth their stress. The growing 

interest in urban development and the preference for economic prosperity led architects 

to focus on raising establishments rather than on ecological settings. Presently, natural 

settings are regaining popularity in new complex architectural projects and in buildings 

due to their scarcity in urbanized areas. Healing through exposure to nature is re-

inserted and planners are re-inviting nature into their concepts and designs to promote 

effective healing. Green roofs are one of those concepts; they are spreading widely due 

to their benefits in combating environmental problems and in improving wellbeing and 

health. Given the many benefits nature can procure, it is considered not only as a 

healing element that speeds up mental and physical recovery from various forms of 

illnesses but also prevents chemical intake. Therefore, Nature plays a major role in 
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helping patients overcome their disease by supplying them with the required positive 

energy that quickens their healing process in a non-invasive and a safe milieu. One of 

natureôs many advantages is invigorating individuals experiencing stress. Natural spaces 

are also highly important to the frequent users of healthcare facilities ïnurses, 

physicians, visitors- because it revitalizes their performance. 

 

B. Statement of the Problem 

In an attempt to show the benefits of a healing garden in a healthcare facility, 

the study will provide a guideline into one of the most prominent medical centers in the 

local region. American University of Beirut Medical Center (AUBMC) is a highly 

renowned medical facility located in the core of Beirut, Lebanon. It aims at delivering 

high quality medical care as well as the most innovative procedures in the medical field. 

The Oncology Department in AUBMC is on the 8th floor and it consists of an empty 

courtyard that could be given a valuable use when planned as a healing garden. Creating 

a healing garden on an existing roof requires certain research to be able to make the 

project a feasible one- there is no one size fits all. Transforming a spaceôs initial 

function to a different one requires (adaptive reuse) a study to understand to what extent 

the transformation will be beneficial. There are no specific sets of guidelines to follow 

on how to design a garden on an existing roof using a pre-occupancy evaluation rather 

than a post occupancy assessment. Therefore, this thesis will formulate a guideline for 

creating a healing garden based on individualsô preference of how they would like it to 

be where no garden exists. 

It is previously stated that nature in healthcare facilities, specifically located in 

urban settings, plays a vital role in speeding up healing processes. It enhances the 

wellbeing of hospital users. Restoration of physical and mental health is a human need 
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provided by nature. Stress is one of the main products of patientsô anxiety, nursesô 

fatigue and companionsô fear over their beloved ones. The study will precisely tackle 

natureôs capabilities in reducing stress. Treating and properly managing stress could 

highly be accomplished by the use of natural settings. Works of notable researchers 

such as Roger Ulrich, Kaplan, Marcus and Charles Lewis, have recently proven the 

importance of nature in urban healthcare settings to treat and manage stress as well as 

other mental illnesses. Gardens encourage patients to take walks, perform planting and 

the scenery ñpromote healthy livingò (Marcusand Barnes 1995, 8). According to Ulrich 

(1984), stressed people feel healthier when they look at natural settings. Looking at 

nature alone not only heals, but it is how the natural setting itself enhances attention, 

captivates peopleôs minds, and distracts observers from their daily stresses and pains 

that makes nature a healer. Based on Csikszentmihalyiôs notion of flow, Hannah Pitt 

(2014) explained the effortless activity of conscious direction. Pitt (2014) stated that 

being in nature ñallows the body to move with little conscious directionò (p.2). Thus, 

nature directs patientsô stressful mental activities towards a flow of forgotten concerns. 

Located in an urban setting and surrounded by other complex structures, urban 

healthcare facilities alone exacerbate its usersô mental wellbeing. Natural settings in 

urban healthcare facilities provide users with a sense of security and familiarity when 

visiting such areas. They provide a contrast between the crowded, complex and stressful 

indoor and the calm peaceful socio-spatial relaxing outdoors. 

 

C. Goals and Objectives 

The main goal of this thesis is to create a set of guidelines surveying social, 

physical and theoretical aspects to properly design a healing garden. The study will 

serve as a reference and a prototype for AUBMC 8th floor courtyard and for other 
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similar settings in order to manage and reduce the stress level of its users including 

nurses, patients and caregivers.  

Objectives include: 

¶ To understand the major theories of nature in stress reduction through 

healing gardens specifically in urban healthcare facilities.  

¶ To compile a set of guidelines and recommendations from existing literature 

in the field of designing for stress reduction, concepts of healing gardens, designing 

healthcare facilities and their outdoors, and designing healing gardens as green roofs.  

¶ To use a case study for this exercise and to present a comprehensive 

analysis of the facility under discussion and specific spaces to be designed 

- To assess the location and the demography 

- To develop a thorough analysis of the oncology floor 

- To provide a healthcare context for Lebanese healthcare facilities 

- To present a proper setting for the correct users 

¶ To prepare design guidelines for the oncology unit that could be possibly 

used as a prototype for future similar cases. 
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CHAPTER II 

LITERATURE REVIEW 

 

A. Cancer Community and Stress 

1. Understanding the Disease 

With diagnosis, cancer patients or even affected communities (people 

indirectly affected by cancer; family members, friends and nurses) face a tremendous 

amount of change in their lifestyle, in the composition and wellbeing of their mental and 

physical health (Mystakidou, Tsilika, Parpa, Katsouda, Galanosand Vlahos 2005, 1825). 

Keyes and Annas mentioned well-being as the combination of happiness and well-

functioning (hedonic and eudaimonic) (as cited in Colley, Brown andMontarzino 2016, 

2). New ways of living, high levels of medication intake in addition to frequent hospital 

visits add up to the deterioration of affected populationsô well-being. Consequently, the 

disease creates a new cluster of society where they develop an enclosed community in 

which they share similar experiences through group talks.  

Cancer communities do not solely define cancer patients, nurses and 

companions are part of it as well. Nurses and visitors center their attention on the 

patientsô wellbeing. They escort him through the stressful visits to the oncology 

department and side by side they fight the illness. The whole journey demands their 

presence and full cooperation; thus, they form an important part of the community.  

Experiencing stress, pain and depression sums up patientsô experiences. 

According to M. Daher the rates of death by cancer are increasing rapidly in Lebanon 

(as cited in Abi Abdallah DoumitandHujer Abu Saad 2008, 75). It is seen as a lingering 

disease whose outcome is sadly a high level of infirmity, pain, and sporadically 
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agonizing death. Consequently, the word ñcancerò is not commonly used in Lebanon, 

and other words such as ñthat other illnessò have been created. Physicians mainly 

inform family members about the patientôs illness who in turn question if the patient 

should be informed or not (Abi Abdallah DoumitandHujer Abu Saad 2008, 75).  

Therefore, caregivers experience additional stress for whether to share the newly 

acquired knowledge or to simply refrain from conveying it. Information is commonly 

concealed out of fear of emotional shock. Disclosure is mandatory in the Lebanese 

community that even physicians withhold medical information from their patients 

(HamadehandAdib 1998, 1289).  Mystakidou reported that medical ethics are affected 

by the culture; many national customs are connected to communication concerning 

cancer (as cited in Abi Abdallah DoumitandHujer Abu Saad 2008, .79) 

In order to analyze the experience lived by the cancer patients who are under 

treatment, in Lebanon, Abi Abdallah Doumit and Hujer Abu Saad (2008) conducted a 

study, which included interviewing a number of patients (p.77). They concluded the 

following: 

 Patients do not like pity and they feel like a burden on their family and friends. 

In addition, they rely on God, are afraid of suffering and worry more about the people 

surrounding them than they do about themselves. They do not like the fact that they are 

staying in the hospital-they feel imprisoned and unproductive. Most importantly, they 

feel the need to connect with people and to talk to them. However, the Lebanese 

community is undergoing a lot of changes where patients are given the option to choose 

how they want to deal with the disease. It is important to note that the support Lebanese 

patients get from their families or surrounding has also shifted from the past. Upon the 

growing awareness of the disease, cancer may no longer seem like a feared illness 

where some people understand and accept what this illness entails.  
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2. Stress and the Cancer Community 

Due to the fast paced transformation cancer patient lives undergo, patients 

become more stressed in their daily lives. Their physical ability becomes greatly 

affected when the treatment process is in a more advanced level; they experience 

nausea, hair loss, weakness and instability. These symptoms prohibit them from 

performing daily activities in the same manner prior to diagnosis (Bitsika, Sharpley and 

Christie 2010, 184).  In severe cases, patients isolate themselves from their surroundings 

to minimize situations where they are interrogated about their health. However, it is 

important to note that in some cases as well, some people become stronger than the 

illness itself and naturally, their positivity about life plays a bigger role than their 

submission to the disease and what comes along. 

Due to their illness, cancer patients become obliged to adopt more relaxing 

ways of living that help them cope with this disease. Kissane and collaborators denoted 

that people enduring breast cancer in Australia are recommended by their physicians to 

attend counseling sessions to help treat the depression and stress they are facing which 

is affecting their physical health (as cited in Bitsikaet al. 2010, 179). Initial coping 

responses are usually considered as ñgoodò and ñhealthyò adaptation strategies but if 

they do not help patients to overcome their acceptance of the disease, then that requires 

more severe measures such as the assistance of other specialized physicians (Bitsikaet 

al. 2010,180).   

The prevalence of psychological pressure in hospitals creates a serious distress 

in patients. The morbidity that healthcare facilities manifest is linked to the emotional 

functioning of patients. Keith I. Block, Penny Block and Charlotte Gyllenhaal (2004) 

argued that patients are less likely to fight against their illness when experiencing high 

levels of stress (p. 157). The growing psychological and medical demand for cancer 
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patientsô improvement requires a new method for a faster healing process such as ñthe 

integrative cancer care (ICC)ò (Block et al. 2004, 157). ICC is one of the most used 

techniques in treating cancer patients. It entails the use of complementary methods that 

help in the healing process such as psychology, nutrition, and exercise. ICC involves a 

method of integration between various scientific and medical branches. In this case, 

branching from the architecture field, healing gardens prove to be as effective in 

reducing stress levels, harboring positive distraction and healing of patients, residents 

and staff members.  

Family members and friends participate in the patientsô healing journey which 

puts them under a lot of stress. Their lifestyles change along with patients; they spare 

regular time to visit their loved ones in an invasive environment, constantly worry about 

the wellbeing of the patient and they detach themselves for long periods of time from 

the normal context they used to inhabit. Accordingly, caregivers attempt to adjust their 

lifestyles in order to suit the life of their patient which is stressful.  

As a part of the cancer community, Nurses or oncology workers experience 

stress when they become too attached to their patients. As members of this community, 

nurses partake in their patientsô healing journey; thus, they cultivate a bond with them 

that may be complex and may result in unsettling their lives. Hopeless cancer cases 

sometimes create a sense of depression for nurses and surrounding people in the 

healthcare facility. Hospital residents give cancer patients a sense of security and safety 

asthey might become more familiar with them. 

Eckerling argued that nature epitomizes refuge for human beings (as cited in 

Ghose 1999, 11). Seeking quietude and serenity through natural settings is an innate 

urge that poets, authors and scientists pursued. It generates a peaceful feeling and a 

sheltering concept. Subsequently, gardens or healing spaces make an impact on the 
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cancer community. According to Schweitzer, Gilpin and Frampton, workers and 

patients reported that having a window where they can see the garden is highly desirable 

(2004, 76). They also showed in certain studies on intensive care patients that due to the 

lack of window availability in intensive care units, patients and workers reveal a high 

level of anxiety, depression and stress (Schweitzer et al. 2004, 76). Hence, the need for 

a garden or a natural setting where hospital residents can seek out for refuge is 

necessary for the wellbeing of their emotional, social and physical health.  

 

B. Healing Aspects of Nature 

1. General Theories 

Rachel and Stephen Kaplanôs Attention Restoration Theory -ART-involves the 

idea that natural sceneries heighten effortless concentration levels (as cited in 

Connellan, Gaardboe, Riggs, Due, ReinschmidtandMustillo 2013, 141). A natural 

environment must provide the following features in order to fall under the ART theory; 

being away demands a sense of seclusion while fascination requires an impression of 

exploration (Peschardt, StigsdotterandSchipperrjin, 2016, 81). Extent delivers a certain 

amount of ñorder and coherenceò and compatibility where the setting meets peopleôs 

need (Peschardtet al. 2016, 81). 

Jay Appleton developed the ñProspect-refuge theoryò which focuses on 

characteristics of survival and refuge in nature (Marcus and Sachs 2014, 23). People 

tend to appreciate natural elements as it is their forefathersô sole mean of survival 

(Marcus and Sachs 2014, 23). Adding to the survival quality, nature is sought as a 

refuge bearing a protective trait. He highlights the sense of security and comfort nature 

creates when seen at a distance without being seen by others; ñto see with a clear view 

[é] without being seenò (Marcus and Sachs 2014, 23). 
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Research starting in the mid-1980s by Ulrich and Kaplan and Kaplan indicated 

that gardens or natural greenery help individualsô wellbeing (as cited in 

AdeviandLieberg 2012, 51). The Kaplans and Ulrichôs approaches slightly differ when 

tackling the topic of reacting to nature. The Kaplans focused on ñcognitive perspectiveò 

where being aware of natural elements benefits health; whereas, Ulrichôs approach deals 

with the effect of natural aspects on emotional and physical well-being when 

unconsciously noticed (Ulrich, Simons, Losito, Diorito, Miles andZelson 1991, 207). 

This renewed interest in nature relies solely on the positive effects of natural settings; 

studies show that ñeven a few minutes of visual exposure to nature can significantly 

reduce patients stressò (PetrosandGeorgi 2011, 639). 

 

2. Theories on Stress and Stress Reduction 

a. Stress in Healthcare Facilities 

Stress is an integral part of the lives of the disease community. In reference to 

Ulrich (1997), there are ñtwo major sources of stress for patientsò, one involves any 

type of illnesses or procedures that jeopardize physical capacities and disturb mental 

health; the other source would be ñphysical social environmentò which entails the effect 

of the surrounding on human wellbeing for instance lack of privacy or noise (p.98). 

Psychologists implement intensive devices to detect stress levels and its impact on 

patientsô lives. Stress can be detected through manifestations of helplessness, 

depression, noncompliance to medical regimes, and social withdrawal (Marcusand 

Barnes 1999, 33). According to Lazarus and Folkman, the connection between the 

individual and the situation they are in and which they consider as jeopardizing their 

well-being is defined as stress (as cited in Andrade andDevlin 2015, 125). Authors like 

Mitchell and Tanja-Dijkstra stated that being a patient in a healthcare facility is a source 
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of stress (as cited in Andrade and Devlin 2015, 125).  Aside from their health issues, 

patients are worried about their families and friends and their wellbeing in their absence. 

These continuous anxieties also lead to stress as the studies of Powell and Johnston 

show, because stress causes uncertainties that continue even after the hospitalization 

period (as cited in Andrade and Devlin 2015, 125). Ulrich remarks that healthcare 

facilities are considered as being an additional source of stress because of certain 

aspects in the environment itself that induces stress (as cited in Andrade and Devlin 

2015, 125). In reference to stressful natural aspects, natural light, enclosed setting, 

medical instruments and gloomy interior designs could be among the listed.  

Hospital environments induce stress to all its users. According to Barach, 

nurses go through a lot of stress due to long working hours, complicated medical cases 

as well as the design of the healthcare facility itself (poor lighting, lack of privacy, and 

lack of contact with nature) (as cited in Naderiand Shin 2008, 85). Nursing stations are 

designed differently nowadays, putting them closer to patientsô rooms decentralizing 

their activities, isolating them from other staff members (Naderiand Shin 2008, 85-86).  

Nurses are also disturbed by the stress within the hospital which is their 

workplace. Several authors discuss the causes of stress that affects nurses within the 

healthcare facilities.  The main sources of stress are considered to be managerial and 

structural, patient-related, as well as the conflict between their job and their personal 

life. 

Many factors of a building play a role in affecting stress levels of its users. 

Lighting for example is an important feature to tackle when discussing stress and space. 

Josephôs categorization of lighting (as cited in Connellanet al. 2013, 135) draws 

attention to how important is lighting on results in hospitals. Well-lit spaces lead to 

accurate performances of physicians and nurses, reducing errors. Lighting also affects 
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mood and mental wellbeing, for example daylight positively affects mood and attitudes 

of patients. This highlights the importance of planning correctly windows- proper size 

and location/orientation.  

Nature and green outdoor areas in hospitals also affect stress levels. Naderi and 

Shinôs study about the effect of outdoor spaces and gardens in a hospital in Texas, 

showed that nurses find such areas essential for them to survive long working hours and 

cope with hospital induced stresses(as cited in Connellanet al. 2013, 140). This is done 

by providing features that enhance their wellbeing, such as socializing, privacy and 

recreational activities, interior aspects- odors and cleanliness (as cited in Connellanet al. 

2013, 140). 

Other building features provoke stress levels such as auditory, visual, sensory 

features, and hard materials. Mazuch and Stephen noted that a close attention must be 

paid to visual confusion, which is associated with emotional and physiological response 

(as cited in Connellanet al. 2013, 13). The use of an irritating color, a heavy metal door, 

and the scarcity of access to natural scenery must be avoided given that they induce 

stress (as cited in Connellanet al. 2013, 13). Hospital inpatients require a tranquil quiet 

ambiance. Some patients prefer a single bedroombecauseit delivers a quiet atmosphere. 

Excessive noise affects blood pressure, increases heart rate, impacts respiration, and 

blood cholesterol; therefore, the use of hard materials should be minimized given that it 

has a low capacity to absorb noise (as cited in Connellanet al. 2013, 13). Images of 

nature must be incorporated inside the room, if a window is not germane. The patient 

requires a minimum association with the outside world. Order and aestheticism are 

characteristics that must be added to the structure of the building.  
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b. Ulrichôs Stress Reduction Theory: Principles 

According to Ulrich, a caring environment in the healthcare facilities is 

considered to decrease patientsô stress (as cited in Andrade and Devlin 2015, 125). In 

fact, stress can be decreased or even eliminated by delivering adequate circumstances 

related to control, entertainment and social exchange.  

Roger Ulrichôs theory developed along the course of years beginning at 1983 

into ñStress Recovery Theoryò also referred to as ñStress Reduction Theoryò (SRT) 

(Steg, Van den Berg and de Groot 2013, 59). Ulrich suggests that SRT combines the 

effects of natural settings to emotional and physiological responses. The theory 

accentuates the effects of preferred natural aspects in positively motivating affective and 

corporal elements and in reducing stress levels (Steg et al. 2013, 60). Ulrichôs theory 

proposes that gardens in healthcare facilities are necessary in order to reduce or even 

prevent stress since they nurture social support, the feeling of control, the physical 

exercise and the contact with nature (Andrade and Devlin 2015, 126; as cited in Lau and 

Yang 2009, 59). Each of these elements has been proven to decrease stress. 

One of the components of SRT is sense of control. As Ulrich (1997) explained 

certain unplanned circumstances cause traumatic effects on the health and well-being of 

an individual; henceforth, by having a sense of control over a ñpotential stressorò, 

influences of that stressor can be decreased or obliterated (p.100). Due to unexpected 

and uncontrollable problems arising from physical or environmental inconveniences, 

sense of control bestows the individual with a variety of options that make selecting a 

certain preferred element a manageable choice (Lau and Yang 2009, 59).For example, 

intense sunlight is an uncontrollable problem that could be managed by sitting under a 

veiled cover. The shaded area gives the individual a sense of control between choosing 

either direct sunlight exposure or a shielded area.  



14 

Another component of SRT is social support. Brannon and Feist (as cited in 

Lau and Yang 2009, 59) defined this component as being the emotional care, and 

physical assistance that an individual obtains from other people. Gardens that promote 

spaces for social activity and that promote socializing activities improves the well-being 

of patients (as cited in Lau and Yang 2009, 59).  These gardens improve the quality of 

the visit and encourage family and friends to go see their sick loved ones more often. 

On the other hand, staff uses these gardens as a peaceful space for their breaks that help 

escape the stress of their job. 

Moreover, a correlation between physical exercise and stress reduction 

produces a third SRT component which is physical movement and exercise (Lau and 

Yang 2009, 59). By incorporating encouraging features in the design, individuals are 

inspired to exert physical movement which would mitigate stress and melancholy such 

as taking a stroll or following a line along loops, and looking out a window at a garden 

(Lau and Yang 2009, 59). 

Following the credence that nature assuages stress levels, a fourth component 

is created which is access to nature and positive diversions (Lau and Yang 2009, 59). 

The belief underlines natural sceneriesô influence on the recovery and restoration of 

individualôs health. Any incorporated natural aspect that is added into a solemn setting 

can positively affect the process of healing through distractions. 

 

3. Nature in Healthcare Facility Design 

a. Methods of Design in Healthcare Facilities 

Medical care cannot be separated from buildings in which it is delivered. The 

quality of space in such buildings affects the outcome of medical care, and architectural 

design. The physical environment where medical care is given is as important as the 



15 

medical treatment itself. Hence, the integration of outdoor healing gardens in medical 

centers is an essential component of the healing process, be it physical or emotional. 

Ulrich proves that looking at nature or images of natural scenery decreases blood 

pressure, heart rate and muscle tension (as cited in Ghose 1999, 13). On the emotional 

level, it reduces stress, anxiety and anger. This necessarily sheds light on the importance 

of nature in general and more importantly on the significance of nature if incorporated 

in urban settings, psychiatric, Alzheimer, and healthcare facilities. HT programs can 

assist in the treatment of the targeted user; however, the landscape architect and the 

designer play a focal role in creating the proper setting. Through their research, they 

promote a complete remedial strategy that affects the psychology and the physiology of 

all users at once. Hence, healthcare facilities ought to stress on the importance of 

healing gardens in as much as they would on having an MRI machine or any other 

mandatory medical tool. (Reference not added because it is a personal analysis). 

Architecture underwent a huge development in designing healthcare facilities which 

nowadays pays off in the long run. 

During the 19th century, hospital architects focused on providing adequate 

space for new technology and on maximizing functional efficiency for the hospital staff 

(Marcusand Barnes 1995, 9). Hospitals built during this period were efficient, but little 

attention was paid to spatial qualities that are an essential component of good 

architecture (Marcusand Barnes 1995, 9). Research on healthcare facilitiesô space bases 

decisions related to the hospital on the research results. 

A lot of studies show that successful healthcare facilitiesô design includes 

various methods such as participatory approach, optimal healing method, and evidence-

based design -in addition to a post occupancy evaluation for a newly designed facility- 

that take into consideration the healing aspect of the environment. 



16 

One of the most important methods in designing landscapes in healthcare 

facilities is through the participatory design approach; the user contributes or 

coordinates in the input of the construction process. Participatory design strategy 

ñactively involves all stakeholdersò such as employees, citizens, partners, users, and 

customers (Marcus and Sachs 2014, 47). This advanced design would include the use of 

surveys, statistics, questionnaires and various forms of understanding the projectsô need. 

The architect or the designer no longer manufactures an idea and places it in a random 

environment. As Virginia Burt (2014) puts it, ñhealing experiences are created through 

the ongoing interaction of people, place and programmingò (p.21). Thus, the designer 

must understand the needs of the users of the space, the demography, structure and 

climate of the location, in association with the potential program to be employed for 

healing purposes. A thorough study of the botanic, social, regional, etceteraé amongst 

aspects of the strategy ought to be taken into consideration. 

Optimal Healing design is yet another strategy design that is composed by 

research in the science of healing. The environment can ñmake an impact on health by 

influencing the behaviors, actions, and interactions of patients and their families as well 

as the staff members who provide the careò (Schweitzer et al. 2004, 72). The Samueli 

Institute in the United States mentions that the optimal healing strategy compels the 

human body into healing itself (Ghazali, Abbas and Jalalkamali 2013, 229). This 

approach usually involves the simultaneous design of both the indoor and the outdoor 

focusing on thematic and complementary features between them. 

A post-occupancy evaluation would locate the healing gardenôs proficiency in 

healing its users such as patients, caregivers, family members and hospital staff.  It 

helps in measuring the success and the efficiency in delivering the appropriate purpose 

of the gardenôs design.  
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In an evidence-based design, researches are included in finding a suitable 

strategy for the healthcare facility (Marcus and Sachs 2014, 59). Marcus revealed the 

evidence-based shortcomings. Her statement is an invitation for further research to be 

conducted in terms of evidence-based designs. It mainly uses research findings to 

improve the design (Huffcut 2010, 33). Decisions are grounded on measuring the 

personôs condition and based on the outcome- an effective method is applied. There has 

been a shift in concepts that elevates outdoor spaces to the importance of indoor spaces. 

Panoramic views are being incorporated in healthcare design to give an example to the 

healing effects of nature. Erikson (2006) confirmed that the trend of including greenery 

in healthcare facilities is the product of two decades of research showing that ñpatients 

who can enjoy the view of a garden outside their hospital window é [or] experience 

nature first-hand, are likely to heal more quickly than those who cannotò (p.12). Due to 

the growing interest in the mental health of hospital residents, the outdoor spaceôs 

function is elevated given that the outdoor space is now associated with recovery and 

relaxation. It adds to its aesthetic role an improvement in the psychological, physical, 

emotional and social aspects of its users. These restorative effects of natural 

environments achieve the healing purpose of healthcare facilities. Therefore, the role of 

outdoor spaces in association with indoor spaces aligns and formulates an inextricable 

part of the healing experience taking place in healthcare facilities. 

More recently, hospital design has begun to focus on patients and their 

families, the consumers of hospital services by adopting a proactive sense of designing 

and managing the healthcare facility. Designers and planners of hospitals nowadays are 

utilizing evidence-based designs to benefit all users of the facility from the nurses and 

staff to the patients and their own accompanies not only in the short-term period but 

actually in the long run. This redirected focus has resulted from the increasing 
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competitiveness of the health care marketplace and the realization that pleasant, user 

friendly facilities can help attract patients. 

An important, yet old, applied approach that has patient care at its core is the 

Planetree concept. This holistic patient-centered approach nurtures the physical, the 

mental and even the spiritual side of the patient. It inspires patients to communicate 

with their caregivers and their families, especially that the latter play a focal role in the 

continuity of the healing process. Martha Greenberg (2011) identified the main elements 

of Planetree patient-centered care: ñhuman interaction; family, friends, and social 

support; information and education; nutritional and nurturing aspects of food; 

architectural and interior designé arts and entertainmenté spiritualityé, human 

touché complementary therapiesé; and working with communitiesò (Feldman, 

Greenberg and Jaffe-Ruiz 2011, 307-308). This model encouraged private rooms but 

with communication areas that invigorated families and caregiversô participation 

(Connellanet al. 2013, 138).  

 

b. Users of the Healthcare Facility 

If we consider the beneficiaries of healthcare facilities, we realize that the 

existence of a healing garden would target the entire community of the hospital. It is 

noteworthy to mention that the effects and benefits taking place by adding a healing 

garden do not serve a momentary function but has longer everlasting effects. A 

hospitalôs healing garden may help in accelerating the recovery period of patients and 

the mental status of caregivers and staff which leads them to a better and more 

productive performance. In addition, it is crucial to identify and understand the users of 

the setting in order to understand the needs. Users of the healthcare facility are patients, 

visitors and residents. There is a need to return nature to the lives of the healthcare 
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facilitiesô users, ñnurses épatients, families and friends who have found themselves 

inside dreary hospitalsò (Raver 1995, 42). 

The health condition of the patient dictates whether he is eligible to use an 

outdoor space or not. Some patients are capable of moving independently, thus can go 

outside; but, some of them require assistance from nurses or visitors (Ghose 1999, 21). 

Therefore, the design must respect patientsô potentials by including visual access to 

outdoor landscape. Water features must be incorporated in the gardenôs design since it 

has a soothing effect and reduced blood pressure. Maintenance should ensure absence of 

water spilling because glittering pathways would affect the safety of patients. 

The garden should be enriched with complexity, order and aesthetic features by 

including different types and colors of greenery. Strong aromatic flowers must be 

reduced given patientsô sensitive smell; it may cause nausea and fainting. Moveable 

seating should also be added for patients with limited or low walking potential. 

Amongst other features that must be developed by the designer, would be providing 

shady section where patients can enjoy nice weather without being bothered by 

excessive heat. 

As for staff members, they are more likely to use outdoor spaces ñto the 

greatest extentò given that they spend most of their time there; however, hospital 

residents have minimum break time since they devote their working hours monitoring 

patients (Ghose 1999, 21). Outdoor spaces should be next to the nursing station or built 

on a very close distance so that it can be rapidly accessed. Staff design should be on 

close proximity of the necessary equipment in case of an emergency; it should include 

features that reduce physical injury resulting from excessive ñpatient lifting, 

mobilization, and transfersò (Connellanet al. 2013, 137).   

The third type of user of the healthcare facility is the caregiver ranging from 
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family members to friends who come to support their loved ones. According to Paine, 

visitorsô presence assures patients; they offer the patient ñcontact and continuityò with 

the outside world (as cited in Ghose 1999, 21). These visits are usually private and 

emotional; the hospital lacks the intimate atmosphere this meeting entails. However, the 

garden with its private areas and cozy atmosphere provides the necessary options such 

as tree enclosed zones. It is proved that green spaces provide ñpositive emotional 

responses and [contribute] é to the psychological wellbeing of individualsò (Ghose 

1999, 14). A garden offers a mood changing experience where the caregiver can 

separate himself to contemplate and reestablish his positive energy.  

 

C. Therapeutic Gardens 

1. Definition and Identification 

A garden is an enclosed space that has diverse plantation. It seems difficult to 

condense the issue of gardens in one single definition, as the term covers very different 

realities, which are sometimes mixed. According to Jessica Bergeman (2012), 

therapeutic and healing gardens are used interchangeably, but they have to be separately 

defined (p.3). One of the main differences between a healing garden and a therapeutic 

garden is design goals where a healing garden ñis aimed at achieving a general set of 

goalsò, a therapeutic garden has a common and a more specific purpose such as 

supplying a therapeutic horticultural setting (Bergeman 2012, 12). A healing garden, as 

defined by Katherine N. Irvine and Sara L. Warber (2002), indicates ñan enclosure that 

enhances the restoration and integration of the physical, mental, emotional, spiritual, 

and social aspects of human well-beingò (p.77).  

A healing garden contrasts the medical interior setting where treatment and 

ñfrightening prognosisò may be taking place (Marcus and Sachs 2014, 115).  A 1980 
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study ñshowed that surgical patients required less pain medication, called for their 

nurses less frequently, and left the hospital sooner when they could look out landscaped 

yards and gardensò (Erikson 2006, 12). A therapeutic garden can help increase hope, 

bring a sense of control, restore cognitive attention, and patients are ñlikely to heal more 

quickly than thoseò who do not experience nature at first hand (Erikson 2006, 12). 

The garden helps to establish a significant relationship in time and space 

between sensory adaptation of the user and the landscape. The vision is sought by the 

shapes and colors of the shrubs and various stones. The sound of wind in the branches 

and the soothing sounds of water fountain stimulate listening and dreams. All these 

things seen, heard, tasted or smelled quicken the perceptions and experienced memories. 

Therefore, a therapeutic garden must take into account the needs and the preferences of 

the families, the patients and the caregivers. An environment that promotes individualsô 

preferences, a restored competence and a sense of safety add up to the functioning of the 

targeted community (Kaplan and Kaplan 1995, 68). In her works on therapeutic 

gardens, Clare Marcus summed up the basic principles of such gardens for patients. In 

establishments with a therapeutic garden, the testimony of professionals validates the 

idea that gardening affects seniors with and without cognitive disabilities, and it is 

within the scope of non-drug therapeutic approaches. However, not all landscape 

architects create an effective healing or therapeutic garden-noting that not all gardens 

are therapeutic. Marcus claimed that some gardens do not fulfill their intended need or 

their requirements; therefore, she coined the concept of an audit checklist that certifies 

the place that the landscape designer has created (Burt, personal communication, 2014, 

p.55). It does not simply evaluate the garden but also the landscape architectôs job. 
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2. HistoricalOverview of Gardens in Healthcare Facilities 

Nature has been viewed as a ñhealerò in many cultures. After the rise of the 

concept of restorative gardens appearing during the middle ages in Europe, nature 

claimed its power into societies, hospitals, monasteries, public parks, and fenced 

gardens where peace and spirituality were sought (Marcusand Barnes 1995, 7). 

A brief overview of healthcare facilitiesô development can be tracked down 

back to the Roman Empire where Romans inaugurated military hospitals for their 

soldiers (Gormley 2010, 52). Upon the conversion of the Roman Empire to Christianity, 

churches focused their missions into tending for the sick, hence complementing 

monasteries with this sector and improving hospital care (Gormley 2010, 52).Along 

with hospitals, monasteries used to provide medical services that tend to the sick often-

added gardens to their settings (Marcusand Barnes 1995, 7). Through the 14th and 15th 

centuries, the number of monasteries being used for health care decreased considerably. 

Warner states that this decrease resulted into the decline of the importance of healing 

gardens (as cited in Marcusand Barnes 1995, 7).  

However, many hospitals continued to have gardens originally incorporated in 

their designs, such as the 1671 hospital les Invalides in Paris (Marcusand Barnes 1995, 

7).  During the 17th and 18th centuries, romanticism and scientific medicine appeared 

simultaneously, which jointly inspired the re-apparition of outdoor areas in healthcare 

facilities (Marcusand Barnes 1995, 8). The emergence of Romanticism encouraged a 

review of the role of nature in physical and spiritual healing. These movements called 

for a return to nature and earth through art, writing and other forms. Nature became an 

integral part of the society necessitating the addition of gardens to hospitals. 

Afterwards, in the 19th century, the major structure of hospitals became the 

pavilion hospitals. Hospitals were made of ña series of three story buildings arranged 
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around a large rectangular lawnò such as HotelDieu in Paris (Ghose 1999, 8). Outdoor 

spaces between buildings were renovated and used as gardens for the hospital users 

(Ghose 1999, 8). In addition to that, at the beginning of the 19th century some major 

changes have been introduced into handling psychiatric patients and the design of 

psychiatric healthcare facilities. Strict traditional physical treatments were replaced by 

psychological care and new edifices were arranged with surrounding areas composed of 

high trees to keep patients from snooping observers. It brought to light new concepts of 

garden designs focusing on privacy as one of its features. Landscape panoramas were 

also created in order to promote healing experiences.  

The significance of the sun was re-invited at the beginning of the 20th century. 

In order to treat tuberculosis, beds in hospitals were changed into wheeling beds to be 

moved to sun patios, so that patients will benefit from the fresh air and the sunshine 

(Marcusand Barnes 1995, 8). Later on, pavilion healthcare facilities were substituted by 

multi-floor edifices due to medical and technological construction advancement 

(Marcusand Barnes 1995, 8). The decline of pavilion hospitals diminished the 

importance of outdoor spaces while it increased medical building complexes. Following 

the Second World War, horticultural therapy plans have been introduced in facilities for 

veterans and psychiatrically sick people (Marcusand Barnes 1995, 9). 

Healthcare facilities, during the 1970s, limited patients and employeesô outdoor 

encounter to the small-restricted premises in the hospital (Marcusand Barnes 1995, 9). 

A reduced number of hospitals had patios and green areas but were not seen as healing 

gardens. During the 1990s, healthcare facility owners, dealing with a highly competitive 

environment, have constructed hospitals similar to resorts (Marcusand Barnes 1995, 9). 

Furthermore, insurance companies were applying pressure in order to reduce hospital 

stays which decreased the creation of gardens ïthat were considered decorative and 
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optional- in these facilities (Marcusand Barnes 1995, 9). 

Following natural settingsô popularity in modern days, outdoor spaces are re-

emerged into healthcare facilities and became with the same importance as building 

complexes. 

 

3. Approaches toand Types of Therapeutic Gardens 

A healing garden is considered as ña category that includes outdoor or indoor 

garden spaces in hospitals that are specifically designated as healing gardens by the 

administration and the designerò (Marcusand Barnes 1999, 17). A main benefit of 

creating a healing garden in a healthcare facility is that ñusers can expect that some 

thought has been given to creating an environment that is therapeuticò (Marcusand 

Barnes 1999, 17). In The Experience of Nature. Ann Arbor, MI:Ulrichôs Bookstore, 

Kaplan and Kaplan(1995) emphasized the effective functioning, competence and safety 

a healing garden must harbor (p.67). In a people-oriented approach, residents favor 

nature over man-made settings ïscenes that imply ñmore could be learned from entering 

deeper into the settingò (Kaplan and Kaplan 1995, 66). 

Landscape architects take different approaches in designing in healing gardens. 

The three main approaches are: Traditional approaches, Botanical or Ecological 

approaches, and People-oriented approach.  

Traditional approaches are based on historical precedents that continue to be 

used in the present time while taking into consideration regional attributes for 

inspiration (Marcusand Barnes 1999, 93-98). Unfortunately, in this approach greenery 

and planting have been abandoned for the sake of aesthetic architectural designs or 

structures (Marcusand Barnes 1999, 100). The second approach -botanical or 

ecological- centers its designs on using methods that do not destroy natural resources, 
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on using medical plants and the concept of sustainability (Marcusand Barnes 1999, 

101). As for the third people-oriented approach, the focus is on the relationship 

ñbetween humans and their environmentò; it grounds its perspective on personal or 

clinical experience (Marcusand Barnes 1999, 103). The people-oriented approach 

(which will be applied in this study) bases the architectsô designs on residents or 

individuals of the environment. Users take part in the decision-making and the 

orientation of the garden.  

The design of different therapeutic gardens depends on the users that the design 

targets. Gardens are usually thematic and are based on the purpose, the targeted users, 

the location and the objective it is addressing. Alzheimer or Dementia gardens ñneed to 

be totally secure, to cue way-finding and to be immediately adjacent to a residence or 

unitò (Marcusand Barnes 1999, 445). This type of gardens should have clear pathways 

with symbolic signals, edges and fences, locked gates for security and indicated space 

of programs and activities.  

Another type of gardens is for oncology patients that have been thoroughly 

discussed in the previous sections as a restorative place with visibility, water and 

plantation, private areas, flat grounds and light/ shade contact. Cancer Lifelineôs 

Dorothy OôBrien Center, Seattle, Washington is designed to restore order and safety for 

cancer patients (Fleming andFigueiredo 2013, 14). It includes three distinct rooftop 

gardens inducing therapeutic programs amongst other horticultural, meditative and 

creative workshops intended for several users (Figure 1). The gardens contain herbs 

stimulating involvement, private spaces, rocks and water elements suitable for 

contemplation (Fleming andFigueiredo 2013, 14). 
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Fig.1. Horticultural activities at Cancerlifeline 

Source:Cancerlife Seattle 

 

 

Hospice gardens-gardens for the terminally or chronically- are usually 

homelike and function as a buffer between marble foundation and the outside world 

(Marcusand Barnes 1999, 509). They should include private areas for grief and 

memorial gatherings as well as plantation and pathways looking out on different scenes 

and views. 

Finally, a physical therapy garden takes advantage of the natural landscape to 

allow users to exercise by placing designed physical challenges such as wounded 

military soldiers with non-fatal injuries. 

The most commonly used and overarching types of therapeutic gardens are 

ones that deal directly with the type of therapy provided: the passively therapeutic and 

the actively therapeutic gardens. 

 

a. Passively Therapeutic (Perceiving and Contemplating Nature) 

Passive therapy, including visual therapy, does not require any form of 

physical effort. It involves walking, observing, listening, contemplating with no 
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receptive experiences. According to Ulrich, passive experiences such as sitting, talking, 

looking at a garden affects ñstress reduction and other medical outcomesò (as cited in 

Marcusand Barnes 1999, 29). Perceiving nature can be an effective tool to reducing 

stress and anxiety levels, improving health and retaining peacefulness and a positive 

mood. Gonzalez and Kirkevold (2013) referred to gardens that are less challenging to its 

users as ñsensory gardenò which should stimulate ñthe senses, for example, sight, 

vision, hearing, smell and touchò; users can enjoy ñfresh air, fragrances, sights, 

birdsong, sunshine and warmthò (p.2699-2700). Being a user of the garden requires 

using senses to scrutinize the landscape without actually being part of it or physically 

experiencing it.  

 

b. ActivelyTherapeutic (Contact with Nature) 

Active therapy is more physically challenging than passive activities. As Ulrich 

states, active types of therapeutic gardens include ñphysical rehabilitation and 

horticultural therapyò (Marcusand Barnes 1999, 29).  It involves walking and gardening 

activities, watering and pruning plants and physical exercise such as yoga. 

Planting is the most important factor in horticultural therapy (HT). 

Horticultural therapy incorporates ñthe use of plants and plant-related activities such as 

seeding, taking cuttings, mixing growing media, and related tasksò which complement 

in physical, mental and emotional treatment of people (Ackley and Cole 1987, 70). 

Given that nature offers multi-environmental experiences be it passive or active, it 

adjuncts the medical healing program. Studies show that therapeutic landscapes not 

only benefit patients but also hospital staff members (Bergeman 2012, 4). Nurses, 

caregivers and patients, whose medical conditions allow them to be outdoors, are fit 

candidates who can partake in HT activities to ensure a better quality of life. In an 
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interview with Virginia Burt, Clare Marcus emphasized the hospital staffsô use of the 

garden. She depicts that ñsome staff had tears in their eyes telling us how important it 

was to be able to come out into the sunshine, to hear the birds, to feel the breeze, to be 

in a natural landscape, even for 25 minutesò (Personal communication 2014, 55). 

Therapy gardening must have clinical goals in order to produce effective restoration. Its 

effects are reduction of stress, behavioral and indirect health improvement, positive 

mood, and psychological equilibrium.  

Much has been said about the rejuvenating powers of therapeutic gardens, but 

its function is centered on therapistsô escorting to patients. The treatment is centered on 

patientsô healing progress slightly neglecting other benefactors such as nurses. Could 

nurses truly profit from HT considering the constant turnover of the spaceôs users? 

Healing gardens should become an integral part of healthcare facilities given their 

advantages in reduction of medicinal intake. It comes as a complementary method that 

does not eliminate medical treatment, but motivates its users for better treatment results.  

 

4. Features of Therapeutic Gardens 

For socio-environmental purposes, therapeutic gardens integrate certain 

features that have a therapeutic effect in the landscape design. Some of those features 

depend largely on increasing interaction, comfort and safety of the users. Given that 

nature already attracts human beings to its premises, landscape designers could 

maneuver around the formersô desires and the presence of natural features. One of those 

imperative features is water, which represents life, survival and flow. The soothing 

effects of water, its symbol and its sound produce positive mood change and relaxation. 

Another vital part for effective restorative results is sunlight. When designing the 

garden, we should consider the fact that sunshine may affect positively some patients, 
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but it can also affect negatively others. The design of the seating should include shade 

presence and ña variety of shaded areas should be incorporated into the design of the 

garden along with shelter from wind and rainò (Ghose 1999, 31).  

Yet another characteristic of therapeutic gardens is vegetation, planting and 

plant palettes. Dee and Robinson state that a garden which integrates different types of 

plantation in its design positively influences its users; because vegetation is various in 

its subcategories and can be experienced differently by individuals such as low shrubs, 

high trees, floor coverings and tree canopies(as cited in Peschardtet al. 2016, 80). Petros 

and Georgi (2011) revealed in their studies that users of a hospital preferred mixed trees 

and shrubs assuming that they provide users with the natural feeling of a garden (p.642). 

The placement and the selection of plants have functional and aesthetic qualities 

(Marcus and Sachs 2014, 261). Various levels of greenery have different effects on 

individualôs wellbeing; as Peschardtet al. (2016) mentioned ñeye-level greenò advocates 

ñrest and restitutionò (p.89). The cultivation of colorful attractive plantings with low 

maintenance should be used in the garden. Plants prove to enhance memory, 

engagement with activities, provoke conversation, and users show caring and nurturing 

behaviors toward animate elements (Marcus Cooper and Barnes 1999, 261).  Aside 

from plantsô advantages, some caution must be executed. Users of the garden may be 

neutropenic or are allergic to certain plants. Therefore, toxic or allergic plants must be 

precluded such as castor beans; certain types of shrubs, rhizomes, fox-glove etceteraé 

because they affect the dermatological system, digestion, cardiology and other organ 

processes. Similar to sunlight, the soil is essential for vegetation. To be more specific 

the depth and the quality of soil should be monitored especially if the garden is on the 

rooftop.  

Visual and physical accesses to the natural landscape have a therapeutic 
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benefit.  Way finding to the garden is an important aspect. The garden entry should 

provide a sign of the garden map so that users always know where they are located. The 

garden should be visible from hospital rooms and from other areas. It should visually 

invite observers into marveling on its landscape. In addition, paved pathways amid the 

private areas should not be slippery and clear offering resting benches or seating 

arrangements. According to Marcus and Barnes, pathways should be welcoming and 

comfortable rather than perfectly maintained (as cited in Ghose 1999, 31). Landscape 

perception and preferences of natural and man-made landscape differ among 

individuals. Nassauer (1988) argues that natural scenery appears to be more attractive to 

viewers than manmade designs (p.5). Landscape architects must incorporate neatness, 

wildlife, trees, native (regional) vegetation and conservation in the gardenôs display 

(Nassauer 1988, 6).  

Last by not least, the spirit of the space should be inviting and relaxing. By 

reflecting safety, security and a similarity to an authentic natural space, the user 

distances himself from the disturbing hospital environment he is trying to escape or 

avoid. According to Ghose (1999), an efficient healing garden should present an 

understanding of the sitesô qualities(p. 26). Neglecting these qualities and focusing on 

perfecting the designerôs vision of the space would lead to an unsuccessful impractical 

and useless outcome (Ghose 1999, 26).The user finds themselves in an open contact 

with natural elements that would indirectly or directly restore his emotional and 

physical wellbeing.  

 

5. TherapeuticGardens for Cancer Communities 

It may be hard to relate physical illness to the psychological distress of 

patients; but one view would be that ñpsychological distress symptoms are [é] a 
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response to many [physical] diseasesò (Mystakidouet al. 2005, 1826). A cancer 

diagnosis, especially a life-threatening one, would entail a lot of medical treatment 

which is linked to anxiety, depression and stress (Mystakidouet al. 2005, 1826). Cancer 

treatment may trigger ñfatigue, dizziness, loss of strength and stamina, reduced 

mobility, and a sense of loss of controlò (Fleming andFigueiredo 2013, 13). In addition 

to the psychological and the physical status of the patients, the psychosocial impact of 

cancer is equally significant; it includes ñsense of loss, fear, reduced independence, 

social stigma, and labeling as a person with cancerò (Fleming andFigueiredo 2013, 13). 

The morbid atmosphere also affects the surrounding people such as family members, 

visitors, nurses, and medical staff.  

A lot of designers, researchers and environmentalists have formulated a set of 

guidelines -to alleviate stress in cancer patients and to speed up recovery- that could 

deliver the precise purpose of healing gardens or outdoor spaces in healthcare facilities. 

There are additional important aspects that a garden designed for cancer patients should 

offer.  

Designers must integrate the following aspects in the constructed natural 

setting taking into consideration the fragile condition of the patients. The garden must 

have satisfactory aesthetic settings where individuals can sit in the shade, based on the 

time of the day and the climate of the region. Shade must be provided in all healthcare 

facilities, but it is obligatory in cancer patientsô case since chemotherapy drugs require 

patients to avoid direct sun light (Marcus and Sachs 2014, 115). This can be 

accomplished by placing trees or by providing an inanimate object that can shield the 

user from a hot or rainy weather. Analogous to shade, having a private setting is 

mandatory given that users target the garden either for socializing and mingling with 

others or to be secluded from the stressful imposing indoor environment. Private spaces 
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allow cancer patients to ñmeditate, pray, or cry alone or with a loved oneò (Marcus and 

Sachs 2014, 115). In Cleveland, Ohio, University Hospital Schneider creates an outdoor 

healing garden for cancer patients, survivors, staff and family members(ñUniversity 

HospitalSchneider Healing Garden,ò n.d., para.1). The garden includes moveable 

seating for social gatherings or for private reflections, a snow-melting system for long 

winter months, and a labyrinth that can be passively used orcan be programmed by staff 

members (see Figures 2 and 3). 

 

 

 
Fig.2. Moveable seating at Hospital Schneider 

Source:Visionscapes 
 

 

 
Fig.3. Granite labyrinth viewed from multiple levels 

Source: Sarah Manteuffel 

 

 

Cancer patients may also be uncomfortable and self-conscious about their 

appearance so peopleôs stare may be invasive or put them in unease (Marcus and Sachs 

2014, 115).  The architect or the designer must be thoughtful to the fact that cancer 
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patients are highly sensitive towards the way they look, they might want to be secluded. 

The garden must provide pathways that connect segregated natural compartments hence 

the users would not feel totally secluded lest they want to socialize with others. Physical 

exercise may be good for people undergoing cancer treatment; it reduces nausea, fatigue 

and depression (Marcus and Sachs 2014, 115). Thus, having places to walk for a short 

period with accessibility to frequent benches or chairs is motivational (Marcus and 

Sachs 2014, 115).Dana-Farber Cancer Institute in Boston, Massachusetts, is a 

sophisticated clinical facility that directs its studies to speed up patientsô recovery. It 

brings nature indoors in a two floor natural refuge designed with input from patients, 

families and staff members (Fleming andFigueiredo 2013, 14). The center contains two 

indoor gardens for different users, the Thea and James Stoneman Healing Garden and 

the Morse Conservatory section separated by glass walls (Fleming andFigueiredo 2013, 

14). Thea and James Stoneman Healing Garden features natural stone walls, seasonal 

flowers, shrubs, and plants incorporating bamboo stands, ceiling lamps and a quiet area 

to contemplate (see Figures 4 and 5). The other garden creates a plant-free environment 

for patients with allergies,patients with a low immunity, or patients with other health 

concerns (Fleming andFigueiredo 2013, 14).  

 

 

 
Fig.4. Stoneman Healing garden at Dana-Farber Cancer Institute. 

Source: CRJA 
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Fig.5. Planting indoor design at Dana-Farber Cancer Institute 

Source: Healthcare Design Magazine 

 

 

Focusing on patientsô capacities, the architect must center the garden in a way 

that it can be visually and physically accessed. The garden must provide a window view 

for patients who are not able to go outdoors or paralyzed. It would serve as a visual 

distraction while lying in bed. Soothing features such as water, chimes or birdsong are 

needed for relaxation. Some man-made aspects ought to be avoided such as piped-in 

music, perfect grooming, public access and strong fragrances (Marcus and Sachs 2014, 

115). Due to the cancer patientsô low immunity system, the garden must foster rich non-

aromatic flowers, one that nurtures sensory encounter as well as harbor plants of low 

maintenance. 

Some other recommended key assets that are applied in other healthcare 

facilities could be useful for cancer patientsô garden design as well; such as way-finding 

signs, automatic doors, automatic watering system, diversity of plants, moveable seating 

(Marcus and Sachs 2014, 145). Garden features must include different types of seating 

benches taking into consideration some patientsô need for moveable chairs, a visual 

access to the garden through glass doors or windowpanes and a welcoming feel that 

incorporates tinted concrete which prevents glare (Marcus and Sachs 2014, 140). 

Lighting also offers clear scenery which allows the user to marvel on the available 
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aesthetic features of the garden. For people with deficient mobility using wheelchairs, 

plants should be of a low height; interesting small areas at the entry of the garden 

should be presented. A solid concrete pathway does not allow gliding or obstructing the 

pathway with the wheelchair.   

Therapeutic gardens must be incorporated in healthcare facilities because they 

stimulate positive emotional, cognitive, and physical wellbeing. Healing gardens for 

cancer patients attributes the physical status of the patients to the psychological 

condition. 

 

6. Green Roof Applications of Therapeutic Gardens 

Marcus suggests that many types of outdoor areas can be provided in 

healthcare facilities. The first type is the landscaped grounds or a park / campus which 

is an open space located between buildings and is often used for walking, eating or 

waiting (Marcusand Barnes 1995, 11). Landscaped setback is Marcusô second type; it 

appears on the entry of the medical facility involving trees and lawns but is not 

effectively used. The third type is the front porch, which comprises vehicle pickup, 

seats, a phone and a porch roof. Unlike the front porch, the entry garden is a green space 

that can be used even if it is at the entrance of the hospital. A cafeteria usually surrounds 

the courtyard so that people can come out to eat, enjoy the sun, sit under a tree; it should 

be visible for visitors and patients upon entering the medical facility (Marcusand Barnes 

1995, 13). Marcusô sixth type is the plaza, which is a furnished outdoor area that is 

paved and planted. The roof terrace is open on one side, visible, planted and has private 

seating areas. On the other hand, the roof garden is open on all sides since it is located 

on the roof of the hospital building; patients, staff and visitors use it. A healing garden 

could be outdoor or indoor garden and is labeled a healing garden; it has greenery and is 
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visible from the inside. The tenth type of healthcare facilities gardens is meditation 

garden. It is a ñsmall, very quiet, enclosed spaceò designated as a meditation garden 

(Marcusand Barnes 1995, 18). As the name entails, a viewing garden can be viewed 

from inside the hospital but cannot be accessed. The viewing / walk-in garden can be 

viewed from indoors but can also be accessed through a corridor. A manifestation for 

this visual access would be St. Anthony Hospital is located in Washington, USA (ñSt 

Anthony Hospital/ZGF Architects LLPò 2010). The location displays a rich natural 

landscape and highlights the connection between nature and the healing process of 

patients from sickness back to health. The hospital is enfolded with trees and includes a 

healing garden perceived from all public sides of the hospital. There is a connection 

between the interior and the exterior of the hospital where light smoothly emerges into 

the rooms filtering the built environment (see Figure6). Walking paths and private 

seating allow a conversation or seclusion into the core of natural elements.  

 

 

 
Fig.6. The garden at St. Anthony Hospital surrounds the chapel 

Source: Doug Scott 

There is a huge need for green spaces in urban settings given that urban cities 
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lack natural green areas. Healthcare facilities located in urban areas should integrate 

gardens in their design given the lack of natural surroundings. As urbanization is rapidly 

growing, ñefforts must be made to create multi-functional land cover if some 

predevelopment ecological function is to be preservedò (cited in Carter and Butler 2008, 

12). 

Green Roofs would serve a therapeutic function by integrating natural elements 

in the hard bleak building. The focus here will be on green roofs as a part of and 

potential optimal healing spaces. The advantage of a roof building is its privacy; it is an 

unused space that is unlikely to be targeted by random wanderers (Marcusand Barnes 

1995, 17). The view a rooftop provides manifolds the surrounding area, as well as, 

captures the natural scenery that could be bordering the building (Marcusand Barnes 

1995, 17). It allows the viewer to be visually a part of the outside world without 

physically making dreaded actions. 

Designing on an elevated ground is different from designing on the ground 

itself. Some considerations are to be focused upon when designing a green roof garden: 

maintenance, irrigation, capacity of the roof in sustaining weight load, the structure of 

the building, height of the building, and orientation of the roof, sedum, plant palette to 

be cultivated and the construction cost. 

There are three types of green roofs: extensive, intensive, and a third hybrid 

type semi-intensive. They differ in construction cost, depth of the soil, and types of 

vegetation, which grows, based on the thickness. 

Intensive green roof system is characterized by having deep substrates (>15 

cm) which allows the growth of various vegetation but with increased weight and higher 

cost and requirements (Carter and Butler 2008, 3). Intensive green roofs require 

irrigation, maintenance and fertilization. The soil depths should be approximately 15 cm 
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or more with heavy weight load on the roof. This systemôs vegetation provides great 

diversity ranging from small trees, shrubs to herbaceous plants. They could be planted 

for home gardens, public gardens, and rooftop or vegetable gardens. 

Extensive roofs are commonly applied in Europe and North American mainly; 

they have limited plant palettes, are less costly than other types of gardens, have ñthin 

substrates (5-15 cm)ò, and minimal weight requirements (Carter and Butler 2008, 3). 

The soil depth is between 7 to 15 cm, lightweight with limited plant options ranging 

between herbs, sedums and flowers. It has lower and no permanent irrigation and 

maintenance system than intensive green roofs. They are ideal for storm-water 

management. 

A semi-intensive green roof is a hybrid combining features from both the 

intensive and the extensive. Small herbaceous plants, grass and small trees that require 

infrequent maintenance and irrigation characterize it. The depth of the soil is 7 to 12cm. 

Its capacity to retain storm-water provides richer plant palettes than the extensive 

system. 

The application of green roofs in dry climates is minimally researched and 

there exist little to no information about its success. Healthcare facilities could be great 

candidates and profiteers from designing a green roof. They need to have a 

complementary healing strategy to the medical system, profiting from the neglected 

rooftop has to be a ñpublic demand" to connect with nature (as cited in Carter and 

Butler 2008, 12). In addition to its advantages on the ecosystem, it could benefit 

healthcare facilities located in an urban city by becoming a serious component in the 

healing process of the residents. Designing a green roof garden in hospitals allows the 

users of the facility to be on close proximity of the garden when taking small breaks. It 

provides the privacy and the quietude required for the users. Due to higher construction 
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costs, lack of funding, lack of awareness from the development industry and 

government officialôs incentive, green roofs are rarely approached or considered by the 

public (Wilkinson and Reed 2009, 287). 

Most researches and studies focus on designing a surrounding garden suitable 

forusers and their preferences. However, retrofitting a rooftop extends to social, cultural 

and environmental spaces. One of the main concerns of retrofitting is a structural issue 

(Munby 2005, 40). Certain considerations should be reflected upon when retrofitting a 

green roof garden: the depth and quantity of plantation, visibility of the roof, the cost of 

the renovated space and the exposure to climate change. When retrofitting an existing 

roof, ñwaterproof membraneò and ñan effective drainageò should be well planned ñover 

the structural roofing systemò (Hopkins and Goodwin 2012, n.a). One study shows that 

the use of native plants -regional plants- on green roofs is more successful than using 

modular containers of exotic plants. Native plantation is more effective culturally, 

aesthetically, and environmentally (Butler, Butler and Orians 2012, 2). This native plant 

movement originated in Europe, and one of its purposes was to ñreduce storm-water 

runoffò (Butler et al. 2012, 1).However, in dry climate regions, native plants are mainly 

encouraged for different purposes including minimal irrigation demands and low 

maintenance. Given that native plants are more adaptable to the climate change and the 

maintenance team would be more knowledgeable, nurturing native greenery seems to be 

the most fruitful. Cultivation of native plants could be slightly tricky to apply in a 

severe climatic condition. In the Mediterranean countries where the weather is too hot, 

dry and drought prevails, plantsô growth would be delicate (Hazim 2012, 3). Providing 

sustainability to green roof plantations could be accomplished by cultivating native 

plants in healthcare facilities that are compliant with regional climate conditions. 

Retrofitting a green roof garden on an existing facility would make use of a neglected 
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part of the building by planting it and exploiting its potentials. Most importantly, it 

creates a necessary environment that helps in alleviating stress that most hospital users 

crave (PetrosandGeorgi 2011, 640). 
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CHAPTER III 

RESEARCH METHODS 

 

This thesisô applied methodology provides knowledge about the topic of 

healing gardens for stress reduction through academic writings from the literature 

review from which preliminary design guidelines will be generated. It will present a 

case study profile, analysis of the case study (including observation based analysis and 

survey result analysis) that will generate design guidelines for AUBMCôs 8th floor 

oncology courtyard as a therapeutic landscape. It delves in a detailed study of Ulrichôs 

ñstress reduction theoryò given that it highlights stressô effects on wellbeing. In 

addition, a case study profile will provide a clear understanding of the 8th floor. The 

analysis that follows will consist of a site observation based on field work of the 

oncology floor at AUBMC and three survey forms conducted on each of the nurses, 

caregivers and patients which will give us a systematic insight of the topic. The research 

stretched out to a yearôs course while the data collection took place in a monthôs period. 

The present study approaches the issue of landscape design in two approaches: 

quantitative and qualitative. The qualitative approach explores the tackled field in order 

to gain knowledge of underlying reasons, opinions and motivations such as the applied 

surveys. It paves the way for developing suggestions for potential quantitative research. 

The quantitative research tabulates a problem by producing statistical or measurable 

data in order to understand a problem and its results such analyzing the collected data 

and the observation strategy. It is usually more structured than a qualitative method 

given that it includes various forms of surveys. In this study, the combination of the two 

approaches produces a better understanding of how people experience nature than 
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would either method by itself. Information is obtained by retrieving categorical data 

based on the oncology department in AUBMC. The combination of the surveys, which 

are the social aspects of the approach (qualitative) and the more analytical approach, 

which is the statistical outcome (quantitative), necessitates the use of both approaches. 

The landscape assessment indicates the relationship between human beingsô health and 

green landscape design. 

 

A. Design Guidelines from Literature Review 

The thesis launches its field study by relying on several academic writings 

from which a set of guidelines were introduced. Marcus seized a huge part of the study 

while the main source is devoted to Ulrichôs ñstress reduction theoryò. The Kaplansô 

and Appletonôs significance to the study is in creating guidelines that focus on natureôs 

connection to wellbeing. Based on Ulrichôs theory, this study assumes that hospitals are 

a stressful space due to patientsô stress over their condition; caregiversô worry about 

their sick patients and nursesô overloaded tasks. Ulrichôs theory is accentuated because 

Ulrich focuses on natureôs relation to stress, which affects an individualôs health. 

Following the tracks of previous theoreticians, Marcus and her collaborators place their 

predecessorsô theoretical ideas into practice. Through Marcusô understanding of the key 

elements of Ulrichôs theory, a recommended set of guidelines were shaped. Key 

elements from the accredited authors of the literature review were references from 

which the set of guidelines in the table will be presented in Chapter VII . 

 

B. Case Study Profile 

1. AUBMC-Urban Hospital with a Green Vision 

After inspecting the urban location of AUBMC, it is noted that the facility 
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could benefit from green spaces especially that 2020 vision comprises a green interest. 

AUBMC is a possible space for the project to be executed because of the vast hospital 

design, building innovation and medical advancement. 

 

2. 8thFloor Oncology 

The locationôs selection depended on certain criteria that the 8th floor 

possessed. The 8thfloor oncology courtyard has a central location that connects the 

surrounding with the outside. It has a courtyard that is well defined and accessible ïboth 

visually and physically- possessing a potential enhancement in healing strategies. 

 

C. Case Study Analysis 

1. Process of IRB 

Prior to any action taken, the study underwent a certain process before it was 

granted the approval of the IRB (Institutional Review Board). The researcher undertook 

a CITI exam required for the research by the IRB. After it was obtained, the SBS (social 

and behavioral sciences) form was also completed. Briefly, the form addressed the 

recruitment process of the participants and classified team members. It sets criteria on 

how to select the participants and how to deal with the collected dataôs confidentiality. 

An email template was required which was sent to the physicians while another email 

template was used to approach the nurses who conducted their surveys online-

LimeSurvey. The IRB was subjected to change hence several submissions took place 

because of confidentiality issues and identifiers. The study then got IRB approved after 

following a process of approaching the participants. The recruitment process of the 

participants is based on physiciansô recommendations. Nurses were approached through 

LimeSurvey and their addresses were retrieved from the IT (information technology). 
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The recruitment process of the participants is based on physiciansô 

recommendations. All physicians were asked for permission if their patients and their 

caregivers can be approached. There was coordination between the principal 

investigator in the committee and the researcher. The former circulated an email to all 

oncologists and physicians of the 8th floor to inform them about the study and present 

them with the option of commenting, inquiring or simply refusing to participate. Once 

this is determined, the nurses on duty approach patients and caregivers about the 

undertaken study to see if they were willing to participate. Once the participant agreed 

to take part in the study, his consent was merely a preliminary acceptance. 

Questionnaires were distributed to the participants in a sealed envelope to be filled and 

then collected as such without revealing the participantsô personal files for 

confidentiality rights. Upon signing the consent form, responders agree to take part in 

the study. The questionnaire is presented in both Arabic and English and both are 

assented by the IRB. In addition, the researcher is available during participantsô form 

filling in order to assist, explain and guide them.  

Upon receipt of IRB, data was collected. Participation in the study is voluntary 

and strictly applied on individuals above 18 years. Moreover, the study is particularized 

for group members given that the capacity and the experience vary from visitors to 

hospital staff and patients.  

 

2. Analysis Based on Observation 

In the data collection course of method, observation was made on both social 

and spatial (physical) aspects of the site. Among the social observation followed, there 

was mapping of activities, use of the space according to time, interrogation between 

participants, and specific programs were looked upon while the spatial observation 
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covered visibility, accessibility, circulation, location, climate and current condition and 

green areas etceteraé  

 

3. InterviewApproach 

The survey consists of a cover page about the projectôs objective and 

procedure, the privacy and confidentiality of the data, and the right to refuse partaking 

in the study without any future effects. The cover page is followed by 27 questions for 

patients and caregiver participants and 25 questions for the nursesô survey requiring five 

to ten minutes to be filled (See Appendix II). It includes open-ended questions, multiple 

choice and the rest were mainly Likert Scale in addition to ranking based on importance 

(indicating preference on a numbered scale).  

The survey questionnaire is divided into four sections:  

¶ Demographics, which assess gender, age, background of participants, breaks 

they take per shift, and the place where they grew up in. 

¶ Inquiring about participantsô stress levels when coming to the hospital and 

certain environmental and physical aspects within the setting that may cause stress (See 

Appendix II) 

¶ Natural elementsô preferences, which concentrate on the time and the 

purpose for the gardenôs utilization, and favored elements that release stress 

¶ Potential activities that can be applied taking into consideration the seating, 

noise, aroma, light, heat, pathways, private spaces, the charm of the design, and 

socialization.  

Aside from the questionnaire, a visual survey was conducted to investigate the 

opinion of the responders in understanding what elements in nature are most appealing 

and help in stress relieving. Typical designs were used in the visual survey where 
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participants choose their favorite illustrated scene between various pictures (see 

Appendix I). It provides elements that are usually used in healthcare facilitiesô design to 

be taken into consideration. Images reproduce forms and contents that are usually 

associated with a garden design and that might be difficult to describe verbally. 

There are six sets of images, which offer three options to choose from; the first 

two pictures are opposites and the third picture is usually a mixture between the former 

images. The first model focuses on man-made verses natural greenery designs and the 

third possibility shows a combination between manicured man-made vegetation and 

natural landscape. The second set of images is that of an open space, a closed space and 

a mixture between the three options. In the types of shades division, the set of images 

used show a formal pergola shading, an informal tree shading and a full shaded space. 

The subsequent set introduces the form of the location varying between organic shapes, 

Angular/Orthogonal shapes or the combination of both. The fifth set of images 

emphasizes plant palette showing images of tall sized trees and short shrubs identifying 

mixed vegetation covers. The last set of illustrations shows greenery pictures of edible 

trees, flowering plants and evergreen plants and trees.  

Last but not least, the visual survey requestedthe participant to draw a relaxing 

garden based on his/ her perception of it. The drawing would reveal landscape features 

that are more likely to contribute to the relaxation process. Participantsô preferences are 

effective because appreciated sceneries formulate a fondness and an attachment. The 

user would be more likely to take care of the space, spend more time in it and become 

intimate with it. This information directs the designer towards the most relaxing natural 

aspects in a garden design.   

Likert scale was used in the survey and the results were combined according to 

the categories ñmuch and very muchò and ñnot much and not at allò while the option 



47 

ñneutralò remained on its own in order to infer the presented percentages. The 

percentage applied shows the number of participants that have completed that question 

for each user.  

 

D. General Design Guidelines 

General design guidelines are created based on the information acquired in the 

survey and based on observation. A first table is created following the structure and 

preliminary guideline components developed from literature review. These guidelines 

are then categorized into three design specific sections: overarching guidelines, thematic 

guidelines and global guidelines. 

 

E. MethodologyLimitations  

First, accessing the courtyard when needed was a limitation. Doors of the 

courtyard were locked at all times and in order to access it, prior permission from the 

physical plant engineer department was needed. Frequent, spontaneous, and regular 

access was difficult. Such site visits help in understanding further the conditions of the 

site and the existing aspects. 

Second, observing the site during night time was restricted. Visiting hours are 

specified at certain times. Visitors were not allowed to access the floor after visiting 

hours, which prevented observations from occurring during the night. Understanding 

the context of the site further and usersô behavior during the night period are essential; 

they help in providing required garden features that could be used at night. Moreover, 

weather conditions of the site might be very different at night. 

Third, due to the time limit, surveys were applied on a small sample of 

AUBMC users. There was not enough data collection from nurses because they were 
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electronically surveyed through LimeSurvey required by the IRB. During site visits, 

nurses were asked if they got the chance to fill the survey or if they received an email 

about the study, most of those interviewed mentioned that they have no time to check 

their emails unless they were concerned with work.  These were the most users who 

know the site acutely; surveying more nurses would contribute further to the overall 

study. The overall data collection process could be considered as a limitation for the 

study. Fluctuation of patients and caregivers was limited. 
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CHAPTER IV 

GUIDELINES FROM LITERATURE REVIEW 

 

The table below of guidelines traces the development of components from 

theory to application. Step one looked into Ulrichôs basic theory of ñStress Reductionò 

(column 1) and relied on its main four principles and restorative components as guiding 

components for the guidelines which help create a garden that promotes wellness and 

stress reduction (column2).  

Generally, the tableôs rows follow the pattern of presenting theories and 

showing their application in the design, while columns present the step by step progress 

from theory to practice and develop the main components of the second column. . The 

third column for instance is connected to aspects of the main components of the second 

column; it elaborates the way in which these components are restorative, consequently 

providing a consideration of a design in the fourth column. Detailed application and 

recommendation suggest specific proposals for adding Ulrichôs components to a garden. 

These components pave the way for guideline recommendations that apply different 

strategies in manifesting the essence of components rather than using them as they are. 

The basic design applications (column 5) were taken from a variety of literature 

including but not limited to Marcus and Sachs and Barnes.  

The following tables go deeper into the literature review guidelines.  
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Table 1.Basic Table Components of literature review guidelines 

Theory Restorative component Restoration 

through: 

Design implication/ 

consideration 

Detailed 

application 

Design 

recommendation 

Ulrich's 

Stress 

Reduction 

Theory  

Sense of Control     

Social Support 

Physical Movement  

Natural Distractions 

 

 

Table 2. Literature Review Design Guidelines; Sense of Control (T1), Social Support 

(T2), Physical Activity (T3) and Natural Distraction (T4) 

 
 A B C D E 

T1 

1 

Theory  Restorative 

Components  

Restoration 

through: 

Design 

Implication/Consideratio

ns (what) 

Design Guideline(how) 

2 

S
tr

e
s
s
 R

e
d

u
c
ti
o

n
 T

h
e

o
ry

 (
S

R
T

)
 

Sense of Control (Ulrich 1999)  

3 

Over Use(as cited 

in Marcus and 

Barnes1999, 37) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temporary 

Escape(Marcus 

and Barnes. 1999, 

p.37) 

 

4 

-Passive/Mental 

Escape  

 

 

 

 

 

 

-Looking out the 

window(Marcus and 

Barnes. 1999, 40) 

Allow for Visual 

accessibility  

5 

-Knowing that it is there 

if they want to use 

it(Marcus and Barnes. 

1999, 40) 

Provide proper signage and 

maps that inform the users 

about the garden 

6 

-Extent(as cited in 

Marcus and Sachs 2014,  

28-29) 

Allow for Actual exploration 

of larger extension of 

immediate setting(Hartig et. 

al.,  1991, 6) 

7 

 -Active/Physical  

 

 

 

 

 

 

 

 

 

 

 

 

Going out to a garden or park 

(Marcus and Barnes. 1999, 40) 

 

8 -Knowledge of existence  

 

Provide Visual Accessibility  

9 
Provide Signage(Pasha. 

2013, 92) 

10 

-Easy Access   Provide Physical 

Accessibility(Marcus and 

Sachs. 2014, 25) 

11 

Provide Way-

finding(Marcus and Barnes. 

1999, 41) 

12 On-site usage  

13 
-Ability of independence 

in use  

Ensure Cane and Wheelchair 

Friendly  

14 
-Close proximity 

 

Include Dependable patterns 

for circulation 
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ñTable 2 - Contôdò 

 A B C D E 

T1 

15 

  Choice of Use 

Compatibility(as 

cited in Marcus & 

Sachs 2014, 29) 

Variety in types of 

spaces(Marcus and Barnes 

1999, 41) 

Provide different walking paths, 

seating arrangements, 

experiences and 

microclimates(Lau &Yang2009, 

60) 

16 

Over Design Participation in 

designing the 

garden(Marcus 

and Barnes 1999, 

42) 

Integration of users 

preference of natural 

aspects and user's opinions 

concerning the design of 

the garden 

Ensure the use of surveys and 

participatory approach in garden 

design and consideration 

17 

Over 

regulation of 

personal 

exposure and 

access of 

oneself(Marcu

s and Barnes 

1999, 38) 

Access to Privacy  

 

-Visual Privacy  

 

 

-Physical Privacy 

Limited views onto the 

garden from 

outside(Marcus and 

Barnes 1999,41) 

ñDesign different privacy levels 

into various sub-spaces to 

facilitate a diversity of 

activitiesò(Lau and Yang 2009, 

61) 

18 

Visual buffers within 

garden subspaces(Lau 

&Yang 2009, 60) 

ñDesign different privacy levels 

into various sub-spaces to 

facilitate a diversity of 

activitiesò- vegetation as 

buffers(Lau & Yang 2009, 61) 

19 

Adequate number of 

spaces to prevent 

overcrowding (specially 

for staff)(Marcus and 

Barnes 1999, 41) 

For outdoor extension of the 

garden: 

-Include Private porch 

areas(Sherman et. al 2005, 181) 

-Plan Distinct spaces for 

staff(Sherman et. al. 2005, 181) 

20 

Over 

surrounding(La

u &Yang2009, 

60) 

Sense of 

security(Lau 

&Yang 2009, 60) 

Clear garden patterns(Lau 

&Yang. 2009, 60) 

Make available an  accessible 

mapping of the garden 

T2 A B C D E 

1 

Theory  Restorative 

Components  

Restoration 

Through: 

Design 

Implication/Consideration

s (what) 

Design Guideline(how) 

2 

S
tr

e
s
s
 R

e
d

u
c
ti
o

n
 T

h
e

o
ry

 (
S

R
T

)
 

Social Support(Ulrich 1999)  

3 

Social 

&Emotional 

support (as 

cited Marcus 

and Barnes. 

1999, 42) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Social interaction 

(Marcus and 

Barnes. 1999, 43) 

 

-Easy on-site access 

(Marcus and Barnes 

1999,.45) 

Designing different spatial 

settings prevent a garden from 

being congested and permit 

different uses of it. (Marcus and 

Sachs 2014, 25) 

4 

 

-Spaces for being with 

friends (as cited in Marcus 

and Barnes. 1999, 44) 

 

 

 

Provide proper seating 

arrangement (Ulrich et al 1997, 

101) 

Place seating facing each other 

(Ulrich et al 1997, 101) 

5 
Use Trees and grass (as cited in 

Marcus and Barnes,. 1999, 44) 

6 

-Activities through social 

contact (as cited in 

Marcus and Barnes,. 

1999, 44) 

 

-Provide gathering spaces -More 

hardscape(Lau &Yang. 2009, 

73) 

-Offer gardening activities  

-Consider Horticultural Therapy 

(Marcus and Barnes,. 1999, 45) 
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ñTable 2 - Contôdò 

 A B C D E 

7 

 

 

 

 

 

 

-Spaces accommodating 

larger planned support 

groups (Marcus and 

Barnes,. 1999, 45) 

 

Flexible Spaces that are open 

and can accommodated more 

people, based on culture 

(extended families)(Lau & 

Yang,. 2009, 72) 

 

8 

-Social spaces designed 

taking cultural 

consideration into 

account(Marcus and 

Barnes,. 1999, 46) 

 

 

-Ensure an enclosed setting for 

social activity (Marcus and 

Barnes,. 1999, 46) 

-Provide open spaces for private 

activities (Marcus and Barnes,. 

1999, 46) 

9 

-Spaces that allowing 

social contact, without 

interfering with access to 

privacy(Marcus and 

Barnes,. 1999, 46) 

Include Bench seating tucked 

into plantings along path 

networks(Naderi& Shin. 2008, 

110) 

10 

Physical 

support (as 

cited Marcus 

and Barnes. 

1999, 42) 

Physical comfort  -Comfortable visitor 

waiting areas (Marcus and 

Barnes,. 1999, 43) 

Seating options must incorporate 

assorted types of seating such as 

moveable and manageable 

chairs, benches, adjustable 

chairs etceteraé promoting 

accessibility, usability and 

comfort of the space. (Marcus 

and Barnes 1995, 62;Lau & 

Yang 2009 61) 

11 

-Movable seating  (Marcus 

and Barnes,. 1999, 43) 

 

-Place chairs facing each 

other(Ulrich 1997, 101) 

-Provide easy to carry 

furniture(Ulrich 1997, 101) 

(Pasha 2013, 93) 

12 

-Comfortable sleep chairs 

inside inpatient rooms 

(and outdoors) (Marcus 

and Barnes,. 1999, 43) 

 

T3 A B C D E 

1 

Theory  Restorative 

Components  

Restoration 

Through: 

Design 

Implication/Consideration

s (what) 

Design Guideline (how) 

2 

S
tr

e
s
s
 R

e
d

u
c
ti
o

n
 T

h
e

o
ry (
S

R
T

) 

Physical Movement(Ulrich 1999)  

3 

Physical and 

Psychological 

benefit 

(Marcus and 

Barnes. 1999, 

47) 

 

 

 

 

 

 

 

 

Positive trip 

destination (that 

motivates 

increased 

walking)(Marcus 

and Barnes. 1999, 

48) 

 

 

 

 

 

-Ease of way finding in 

faraway gardens (Marcus 

and Barnes. 1999, 48) 

 

-Large windows to garden 

(Marcus and Barnes. 1999, 

48) 

 

 

 

 

 

 

Widening the window size and 

ratio should be integrated in the 

design because it presents visual 

access to natural sceneries all 

the while offering curtains or 

ñbuffersò to ensure privacy and 

concealment.(Lau and Yang 

2009, 68) 

 

4 
On-site use for 

 

 

 

-Design well defined edge along 

path to ensure concentration on 
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ñTable 2 - Contôdò 

 A B C D E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ Contemplative 

walks (Marcus 

and Barnes. 1999, 

48) 

 

 

 

 

¶ Mild 

exercise(Marcus 

and Barnes. 1999, 

48) 

 

 

 

Strenuous exercise 

(although not 

recommended for 

patients) (Marcus 

and Barnes. 1999, 

48) 

 

 

Enhance passage or 

shortcut experience 

 

 

 

the walk (Nader i& Shin. 2008, 

112-113) 

- Ensure the use of Unbroken 

planters with plants visible at 

ground level (Naderi& Shin. 

2008, 112-113) 

-Provide Proper ground paving 

(Naderi& Shin. 2008, 112-113) 

5 

-Designs that facilitate 

patient accessibility and 

independence (Marcus and 

Barnes. 1999, 48) 

 

-Walking features (loops/ 

trails) (Marcus and 

Barnes. 1999, 48) 

Passageways transcend their 

actual purpose of use by 

becoming a ñbrief interludeò 

that users target to have a 

ñcontemplative walkò. 

(Naderi& Shin 2008, 109,113) 

6 

-Space for aerobic and 

non-aerobic  (Marcus and 

Barnes. 1999, 48) 

 

-Space that provide 

opportunity for play, 

specifically for kids 

(Marcus and Barnes. 1999, 

48) 

 

7 

 

Indoor physical 

rehabilitation 

settings with large 

windows to 

outdoors  

 

 

 

 

 

 

 

T4 A B C D E 

1 

Theory  Restorative 

Components  

Impact Design 

Implication/Considerations 

(what) 

Design Guideline (how) 

2 

S
tr

e
s
s
 R

e
d

u
c
ti
o

n
 T

h
e

o
ry

 (
S

R
T

)
 

Natural Distractions(Ulrich 1999)  

3 

-Positive 

distractions in 

natural settings 

(as cited in 

Marcus and 

Barnes,. 1999, 

49) 

 

 

 

 

 

 

 

 

 

 

 

 

Visual contact 

with nature 

elements 

(Marcus and 

Barnes. 1999, 48)  

Fascination(as 

cited in Marcus 

and Sachs 2014, 

29) 

-Trees 

-Greenery 

-Flowers 

-Water  

(as cited in Marcus and 

Barnes. 1999, 53) 

-Promote momentary and 

contemplative moments through 

natural features along 

walkways.  

 

-Ensure the use of Non-

invading, native plant 

species(Lau & Yang 2009, 73) 

 

4 

Exposure to nature 

qualities  (Marcus 

and Barnes. 1999, 

53) 

 

-Birds and wildlife  

(Marcus and Barnes. 1999, 

53), (Lau & Yang 2009, 

56-57) 

Introduce garden features that 

attract wildlife and promotes 

their presence  

 

 

5 

-Provide Sunshine (Marcus 

and Barnes. 1999, 53), 

(Lau & Yang 2009, 56-57) 

(Pasha,. 2013, 93) 

Use of planting to deliver the 

desired levels of shade(Pasha,. 

2013, 93) 

 

6 -Provide Proper Consider appropriate 
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 A B C D E 

 

 

 

 

 

 

 

 

 

shade(Pasha,. 2013, 93) 

 

positioning of the 

garden(Pasha,. 2013, 93) 

7 

-Fragrances (Marcus and 

Barnes. 1999, 53), (Lau & 

Yang 2009, 56-57) 

 

Fragrant herbs and plants  

Refrain from using fragrant 

plants when designing for 

oncology patients that access the 

outdoors.(Marcus and Sachs 

2014, p115.) 

8 

-Sounds of nature (birds, 

moving water, breeze) 

(Marcus and Barnes. 1999, 

53) 

Incorporate foliage that attracts 

birds  

Integrate dynamic water features 

(fountain) 

9 

-Natural ventilation (Lau 

& Yang 2009, 73) 

 

Enhance cross ventilation in 

cases of courtyards(Lau & Yang 

2009, 73) 

10 

-Visual motion   

 

 

-Provide flowing water and 

leaves moving in the breeze. 

(Lau & Yang 2009, 74) 

 

 

The above table highlights important recurring themes which will be basic 

categories for our guidelines. These include:  

¶ Location such as cells  E 20 T1, D3 T2, D10 T2, D10-11 T1, and C3 T3 

¶ Visibility such as cells E4 T1, E5 T1, E8-9 T1, and E3 T3 

¶ Accessibility such as cells E10, 11,14 T1 

¶ Use and activity such as cells E15, 19 T1, E3,4,6,7,8,10,11, T2, E4,5 T3, 

and D5 T3 

¶ Climate and condition shown in cells D5, 6, 9 T4, E9 T4, and D3, 4 T3  

¶ Existing greenery shown in cells D3, 4 T4, E3-8, E10 T4.  

These categories will also establish the strategy to be followed in our approach 

for the siteôs social and physical analysis. The following categories are main themes that 

could be highlighted from the literature review guidelines. They tackle main 

components that need to be taken into consideration when designing a therapeutic 

garden.  
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The above table will be further developed in the general design guidelines 

section in Chapter VI. 
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CHAPTER V 

CASE STUDY: AUBMC ONCOLOGY COURTYARD 

 

A. CaseStudy Profile 

The study examines the set of locations narrowing it down as we concentrate 

on the oncology floor within AUBMC. Due to high rates of urbanization in Beirut, 

green spaces are necessary in the area in order to promote health and wellbeing of the 

cityôs residents. AUBMC, one of the oldest and most established medical centers in the 

region is adopting a green vision for its 2020 vision and has the potential to play a major 

role in promoting human health beyond its medical interventions. By focusing on one of 

its available open spaces, the 8th floor oncology courtyard, and turning it into a 

therapeutic green roof, AUBMC is able to deepen its green vision into one that is also 

therapeutic by nature. 

 

1. Location and Demography 

a. AUBMC within Beirut 

Beirut is the capital of Lebanon located on the eastern shores of the 

Mediterranean. Beirut retains a rich and diverse cultural, historical and ecological 

heritage. There are no recent statistics that qualify for the number of population, but 

most of the Lebanese inhabitants are located along the coast of Beirut areas. The 

Lebanese climate is characterized by four accustomed seasonal temperatures with mild 

precipitation during autumn and winter, pleasant spring and hot summers. Even though 

the countryôs plantation is estimated at 3000 plant species, Beirut suffers from a lack of 

greenery due to high urbanization (as cited in Hazim 2012, 3). AUB (American 
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University of Beirut) and AUBMC are one of the remaining green spaces that Ras 

Beirut retained (Figure 7). 

 

 

 
Fig.7. The location of AUB and AUBMC within Ras Beirut 

Source: https://www.aub.edu.lb/Neighborhood/Documents/AUB-NI-Report-2015-11-

01_FINAL.pdf) 
 

 

b. AUBMC within AUB 

The American University of Beirut is a private university located in RasBeirut. 

It is founded in 1866 by Dr. Daniel Bliss when American missionaries came to Lebanon 

and Syria (Figure 8). 

 

 

 
Fig.8. Aerial view of AUB showing AUBMC's context within AUB 

Source: www.aub.edu.lb 
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AUB stands as a perfect opportunity of a green space in Beirut. Due to high 

urbanism rates in Beirut, green spaces became scarce. Beirut was architecturally 

condensed with complex buildings. Green spaces turned out to be less important in the 

face of the growing urban city needs and an urban planning policy to protect and 

promote green spaces did not exist. Fortunately, AUB enlarged green spaces in its 

campus by simultaneously preserving and developing its green areas. Today, it came to 

be one of the biggest green spaces in Beirut with its botanic garden that contains 

different plant species. Being a part of AUB campus, the medical facility of AUBMC 

contains potential spaces to establish green roofs in the new inaugurated building 

designs. Based on Hazimôs (2012) collected data, 26 out of 63 buildings in AUB can be 

prospective green roofs (28) (see Figure 9 and 10). The potential for greenroofs as 

additional green spaces is high for both AUB and AUBMC and they should be 

considered and have an important role to play in promoting urban greening and a better 

human health.  

 

 

 
Fig.9. Green areas around AUB 

Source: N.A. Hazim, (2012). ñAssessment of the potential of establishing extensive 

green roofs at the American university of Beirutò.(Thesis).American University of 

Beirut, Beirut, Lebanon. 
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Fig.10. Green areas and green roofs in AUB and AUBMC 

Source: N.A. Hazim, (2012). ñAssessment of the potential of establishing extensive 

green roofs at the American university of Beirutò.(Thesis).American University of 

Beirut, Beirut, Lebanon. 
 

 

c. AUBMC 

The American University of Beirut Medical Center (AUBMC) is an academic 

medical center, established in 1902, but opened its doors in 1905. The hospital has 365 

bed medical institutions and over 300,000 annual patient visits. The AUBMC website 

presents clear information about the development of the location, the exceptional quality 

care and innovative training of the center (AUBMC 2020 Vision 2010). With its current 

reputation of highest standards, it is the only healthcare facility in the Middle East 

region that ever received four international accreditations demonstrating its excellence 

in patient-centered care, nursing, pathology/ laboratory facilities, education and 

research. The honorary are the Joint Commission International (JCI), Magnet®, College 

of American Pathologists (CAP), and the Accreditation Council for Graduate Medical 

Education ï International (ACGME-I). 
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2. History of AUBMC and Green Spaces 

a. AUBMC: Past and Present 

The journey of the medical center of AUB started in Zokak el-Blat in Beirut 

where the first classes of Medicine took place. It began by providing 200 beds and 

supplementary services, but the demands for medical training and treatments required 

fast expansion. Hence, the subsequent building inaugurated in 1970 offered 420 beds 

for inpatients aside from the outpatient departments. 

AUBMC has expanded greatly over the years. It has created medical centers 

that meet the communityôs needs such as Abu-Haidar Neuroscience Institute, AUBMC 

Multiple Sclerosis, Center Childrenôs Cancer of Lebanon, and Naef K. Basile Cancer 

Institute (see Figure 11 and 12). AUBMC has a strategic mission to change healthcare 

in Lebanon and the region through the vision of 2020. The aim of 2020 is to provide 

excellence in patient-centered care in a proactive approach and deliver superior research 

centers by recruiting the best in the medical field, by collaborating with local, regional 

and international partners, and by expanding the facility to meet demands (see Figure 

13). 

 

 

 
Fig.11. General map of AUBMC 

Source: www.aubmc.org 
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Fig.12. Oncology courtyard of the 8th floor in AUBMC marked in red 

Source: www.aubmc.org 

 

 

 
Fig.13. AUBMC's expansion showing the existing facilities and the annexed ones 

Source: www.aubmc.org 
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b. AUBMC 2020: A Green Vision 

The 2020 vision for AUBMC portrays an innovative futuristic notion. It has 

risen due to the need of medical progress where the patient comes first and the medical 

system thrives more effectively in the Middle East region. As to the growing number of 

patients, AUBMC decided to bring the best to meet the need of patients by recruiting 

professionals in the medical and the clinical field. It will have a patient-centered 

approach where patientsô needs are met by communicating the required information to 

the patient in the most efficient way ïthe trained clinical and medical crew. The vision 

focuses on providing a multidisciplinary approach through researches in various fields, 

excellence in service, quality of the treatment, safety of the patients along with an 

effective communication with them. Top researchers with high expertise and skills will 

lead the vision of 2020 and AUB will provide new specialties to spread successful 

education. It will provide ñnewly developed healthcare servicesé where all clients seek 

the most complex kind of treatmentsò (Aynedjian 2014, 27).Most importantly 

complementary alternative medicines and innovative techniques are gaining advantages 

in treating diseases at AUBMC. With 2020 vision, further implementations of these 

advanced methods will bring AUBMC forward. 

The 2020 vision promotes environmental designs, ecological sustainability 

construction and green psychology (Aynedjian 2014, 22). The green approach, that 

AUBMC is outlining, incorporates the use of sustainable designs with better ecological 

footprints such as placing green roofs within the buildings to be constructed. AUBMC 

is currently advocating the care of nurses by offering them the opportunity to advance in 

their careers; this creates a sense of appreciation in the nursesô attitude, which in turn 

reflects positively on their treatment of patients and reduces stress level (Aynedjian 

2014, 21) (see Figure 14). When treated properly and concentrated upon their needs and 
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care, nurses are inclined to give a good impression of the hospital care. They become 

more comfortable in doing their jobs because they are satisfied that their hard work is 

being appreciated. Their productivity levels would certainly escalate.  

 

 

 
Fig.14. AUBMC Vision 2020 

Source: www.aubmc.org 

 

 

Apart from the construction costs that face the completion of any site, several 

shortcomings restrain the project. The enormous campus of AUBMC necessitates 

utilization and building on currently open land and on other existing areas. The 

locationôs limitation may not allow optimal healing gardensô creation and the 

administration may not perceive the importance of creating such gardens in reducing 

stress especially that socio-economic situations do not invite patients to come; 

consequently, the hospitalôs income is reduced (Aynedjian 2014, 29). Reflecting on the 
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drawbacks confronting AUBMCôs vision, green roofs would provide the envisioned 

location that is limited by the urbanized setting. It would reduce the cost of creating a 

landscape design from scratch and it would re-attract patients despite the noise pollution 

surrounding the setting of the hospital. AUBMC administration ought to give a chance 

to green roofs and environmental sites in order to outreach the 2020 vision.  

There are positive uses and important factors that highlight the advantages of 

green roofs. One of three of these reasons is the advanced innovative representation that 

would make AUBMC exemplary and place it on the grid for its advanced plan design. 

Another reason would be the effective usage of every part of the space presenting a 

well-planned facility, such as roof replenishment into green roofs. In an urban area, 

every inch counts so AUBMC will be both seeking growth and sustaining green spaces. 

The third factor would be applying latest concepts in architecture that employs 

environmental aspects in urban designs by having green roofs among other techniques. 

 

3. OncologyFloor Profile 

Upon reaching the 8th floor, visitors would notice its difference from other 

floors. Unlike them, the oncology floor has an exclusive courtyard that concentrates the 

circulation pattern around it. The courtyard is divided into two sections separated by a 

64 m2 shortcut rectangular tunnel. One courtyard is 310 m2 and the other side is 

approximately 90 m2 but they will be referred to as one courtyard. The 8th floor consists 

of two departments, the Bone Marrow Transplant (BMT) and the Adult Patient 

Oncology Basile (APOB)-the larger department. The floor looks out to the courtyard 

view and into other sceneries that other floors lack. Structurally speaking, the 

connection with the building adjacent to the one having the oncology department stops 

at the 8th floor. This forms a squared open space in the middle of the last three floors (8, 
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9 and 10) of the building while creating connective courtyards on the western façade to 

the other side of the facility (Figure 15). 

 

 

 
Fig.15. Oncology 8th floor general plan in AUBMC 
 

 

B. Case Study Analysis 

The study was conducted based on social and physical analysis. The social 

analysis is user (nurses, patients, caregivers) directed and is centered on observation of 

the site and on interviews with users. The physical analysis is space based and focuses 

on personal observation and on interviews with specialists such the plant engineers. The 

study of the social and physical space is represented according to the categories 

extracted from the literature review guidelines. 
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1. Social Ethnographic Analysis (the Users) 

The observation process of the 8th floor users at AUMBC evolved smoothly. 

Aside from staff members including clerks, doctors and nurses, patients and caregivers 

also make up another set of the social profile of the 8th floor. Patients regularly arriving 

from various parts of Lebanon, Syria, Iraq and other parts of the world were 

encountered. As for nurses, they fall under two categories: registered nurses (holding a 

university degree) and practical nurses (no degree-advanced experience). Caregivers are 

mainly relatives. The space is divided into private and public areas consisting of 

patientsô rooms, a lounge area, bathrooms, nursesô stations, a conference room, four 

elevators, a covered passage, a vacant courtyard and medical locales. 

 

a. Nurses 

¶ Background 

Evidence gathered reveals that nurses are the main permanent users of the 8th 

floor concentrating in this study on their circulation patterns and their activities. The 

medical personnel encompass registered nurses, practical nurses, residents, interns, 

professors, and doctors. The 8th floor includes two separate sections Adult Patient 

Oncology-Bassile (APOB) and the more secluded region, the Bone Marrow Transplant 

unit (BMT). Each unit of the 8th floor has its own set of nursing team. The focus of this 

study will be oncology unit nurses mainly. 

¶ Shifts and Workload 

Registered nurses and practical nurses, although having different training, 

cover resembling shifts with little to no difference. A thirty-minute break is seized per 

shift taking into consideration extra workload.  In the APOB section, eight registered 

nurses and four practical nurses cover the day (7 a.m. until 3 p.m.) and evening shifts (3 
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p.m. until 11 p.m.). Since the night shift (11 p.m. until 7 a.m.) requires monitoring 

patientsô conditions but a lesser necessity to provide hands-on care to patients, nursesô 

number reduces to three registered nurses and three practical nurses. Nursing duties in 

BMT are slightly different from those in APOB due to critical patientsô condition.  

 

b. Patients 

¶ Background 

Based on observation and nursesô input, patientsô nationalities diversify 

between Iraqis, Syrians and mainly Lebanese from miscellaneous parts of Lebanon. As 

AUBMC is a re-known hospital in Lebanon with advanced specialty, Lebanese patients 

do not merely come from local suburbs of Beirut but also from the north and south of 

Lebanon. Many nurses asserted that patientsô admittance is accessible at all times of the 

day and that no restrictions generally arise particularly for critical cases which get 

immediately admitted.  

¶ Admission and length of stay 

There is a huge turnover of patients where approximately fifteen admissions 

occur per day.  General admission for cancer patients usually transpires during morning 

hours (around 7 a.m.) for treatments. Additionally, patientsô accommodation could 

extend over a three month-period or a three-hour period depending on the case and the 

condition of the patient which also determines room selection. Some patients receiving 

advanced medical treatments cannot come into contact with other people; hence, they 

are admitted into isolated areas where minimum to no access is granted.  

 

c. Caregivers 

¶ Background 
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Though a hospital is a place for patients, caregivers appropriate a considerable 

presence. Main caregivers at AUMBCôs 8th floor are females ïmother, aunt or sister- 

notwithstanding that a spouse or young men also participate in the care giving practice.  

¶ Time of visit 

Visitors usually drop in with other companions. The duration of visits vary 

depending on types of guests whether they are formal or sleep-in companions. Visiting 

hours are generally from 8:00am to 6:00pm. However, it is important to note that the 

primary caregiver is allowed to stay with the patient longer and is not necessarily 

considered a guest.  Based on observations taking place around 4 p.m., most of 

caregiversô formal visits occur after finishing their jobs. The influx of visitors increased 

immensely during the afternoon period where caregivers situated themselves principally 

in their patientsô rooms. 

 

d. Activities of Users within the 8th Floor 

¶ Nursesô activities and use of space 

Nurses perform a wide range of daily activities starting with overseeing patient 

care, making rounds to monitor their patientsô wellbeing, maintaining paper work, 

setting appointments for patients, all the while sustaining a friendly and professional 

support for all other users of the 8th floor (Figure 16). Most of their work takes place on 

the same floor where they spend most of the day. Their work spaces are often dark 

spaces only lit by artificial lighting and they sit with their backs to the windows which 

are covered with blurring stickers to obstruct the view towards the outside or inside and 

to diffuse light at a lower level.  According to a nurse, lunch breaks and recreational 

time are often held in a conference room on the same floor or in other privately accessed 

areas. They use certain rooms around the 8th floor for different functions that are 
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convenient for their needs.  

 

 

 
Fig.16. Busy nurses on workstation on the 8th floor at AUBMC 

 

 

¶ Patientsô activities and use of space 

When it comes to patientsô activities, educational level, age and wellbeing 

shape the activities. Patientsô activities fluctuate between watching TV, socializing with 

other patients, nurses or caregivers or sleeping after taking their treatments. In general 

youngerpatients with less severe cases are generally seen walking around, while older 

patients remain in their rooms. In some cases, young patients remain in their rooms 

performing a minimal task while lying down on their bed. Some older patients walk 

around the corridors socializing with staff, sharing stories and bonding with. Age 

difference demonstrates that while some patients might read a book others might use an 

Ipad to fill the time. The age of the patient and certain personal interests, determine 
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what type of activity would the patient perform during treatment or when admitted to 

the 8th floor. Some may walk around the hallways whereas others would stay in their 

rooms to have a meal in bed (Figure 17). Mainly, activities of patients do not require a 

lot of energy. They most likely lie down on their bed, or simply walk around or 

socialize with others.  

 

 

 
Fig.17. Patients walking in hallway while taking treatment 

 

 

¶ Caregiversô general activities and use of space 

Caregivers usually assemble in the lounge area or in their patientsô rooms. As 

perceived, patients with tolerant conditions located in single rooms have their 

occasional sleep-in caregivers recline on a 2 to 3 seating couch. On the other hand, 

patients that share their rooms with other members, lack the necessary space for their 

caregivers to hang around and thus we find the latter caregivers more present and more 

in need of public spaces and places where they can private conversations with the 
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patient. This certainly depends on the severity of the case of the patient and his/her 

attachment with the visitor. Another pursuit that occupies the time of the caregiver 

would be roaming the corridors of the 8th floor. During patientsô lunchtime (1:30 p.m.), 

caregivers are seen in the lounge area at the entrance next to the elevator. Groups of two 

and three gather quietly to give time for patients to eat and relax and for themselves to 

rest or socialize out of the patientsô room space and share experiences with other 

caregivers. Observations reveal that caregivers freely use the 8th floor since they have 

free time on their hands and do not engage in tasks like nurses or treatments like 

patients.  

¶ Time and Use of Space 

One of the interesting contrasts of usage of space is usersô synchronized 

activities depending on the time of the day.  

Morning Activities and Use of Space: Activities vary between early morning, 

midday and evening periods. In the early morning, most cancer patients undergo 

treatments; hence, fewer visitors are welcomed into the premises. Based on the patient 

they are assigned with, some nurses seem busier than others. Some nurses were filling 

forms and handling paperwork in the nursesô station, while others were accompanying 

patients and making their rounds. There appear to be no moveable activities targeting 

socialization but rather active medical hustle. The corridors go back to being spaces of 

passage and fast movement. 

Lunch/Afternoon Activities and Use of Space: When it comes to the afternoon 

period, patients have already finished their treatments; so more visitors access the 8th 

floor. This is the most active part of the day for the 8th floor. During lunchtime, the 

movement on the floor is moderate as visiting hours are restricted. The corridors are not 

crowded which allow some patients to take a stroll in the hallways after finishing their 
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treatments. Patients feel more at ease at that time and one can see them moving around 

the facility. In addition, several checked-out rooms are left for the cleaning staff to be 

reorganized, sanitized and prepared for the following admissions that might happen 

anytime during the day. The corridors become walking facilities and one sees many 

patients pulling their IV stands and walking alone or with a family member. Some 

socializing takes place between nurses and patients in the hallway as well. One can get 

glimpses of people standing by windows looking out to the busy city life. 

The early afternoon sees a growth in visitors on the floor, more socializing 

takes place in and around the patient rooms while nurses are busy at their desks. The 

vending machine in the lounge becomes a destination point. Evening Activities and Use 

of Space For the evening period, the most socializing area is the lounge which gathers 

groups of people keeping a low tone of voice in order to avoid disturbing patients 

getting ready for sleep. Gradually, the 8th floor reduces into a calmer movement. The 

corridors become empty; patientsô rooms close its doors and nurses are on their stations 

where most are resuming their paperwork. The sounds are hushed reflecting dim lights; 

eventually, visitors begin to leave. The only remaining activity is that of the nurses on 

their desks. There tends to be more socializing between nurses at these late hours as 

their tasks are lower and this helps then remain awake and energetic in conducting their 

duties. 

 

2. PhysicalAnalysis (the Space) 

This section deals with the architecture of the space analyzed according to the 

main 6 spatial criteria derived from the literature review guidelines: Location, Visibility, 

Accessibility, Use and activity, Climate and Condition and Greenery.  
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a. Location 

The courtyard is a centralized space on the 8th floor. It is surrounded by office 

and technical rooms that are mainly accessed by hospital staff of the 8th floor and most 

of these rooms have windows overlooking the courtyard. These windows however are 

opaque and therefore only allow light into the rooms. Even though the courtyard is 

divided into 2 parts by the covered walkway, the two sections of the courtyard and the 

covered walkway feel and are considered as one space by the users of the facility. The 

courtyard is rectangular enveloped in three floors of an approximately 14 to 15 m height 

(Figure 18).The larger section of the courtyard is 310 m2 and the other side is 

approximately 90 m2.is the courtyard is at a close proximity from the different 

functional ñpublicò areas of the floor such as the lounge area and nursesô lockers. 

Patientsô rooms are also close to the courtyard and are only separated by corridors. 

Nevertheless the courtyard stands as a protected space broadly indicating a 

detached setting. The architecture of the setting dislocates the courtyard from the other 

surrounding and even though it is at close proximity to the main floor spaces, the 

different physical layers of separation make the space feel detached and uninviting. 

The neonatal intensive care unit (NICU) directly underlay the 8th floorôs 

courtyard, connecting it to the courtyard through skylights that look down from the 8th 

floor courtyard to the nurse stations of the 7thfloor (NICU). This proximity and shared 

space heightens the importance of the courtyard itself as a space of service bringing 

light into the facility. 

It is noteworthy to mention that there exist two other connective courtyards 

located on the west side of the 8th floor linking the building to the other hospital wings; 

however, these are currently not physically accessible from the floor and are only 

visually accessible by the patients accommodating the rooms that overlook the 
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courtyards. It is important to note that one of the connective courtyards is along the 

BMT unit, only accessible by the users of the BMT and the other is along the very most 

northwestern side of the floor, which happens to be a suite patient's room.  

 

 

 
Fig.18. Description and location of the different facilities around the 8thfloor 

 

 

Three floors, including the general patient admissions on the 9thand 10thfloor   a 

technical floor, surround the courtyard at the upper levels. 

Floor composition: Similar to any building, public and private spaces compose 

the 8th floor plan based on personnel use of space (Figures 19 and 20) each room and 

area provides a distinctive service that determines the spaceôs function. These different 

types of spaces involve patientôs rooms, nursesô stations, lounge area, conference room, 

corridor, covered passage, technical rooms, public toilets, equipment rooms, staff 

kitchenette, clinics, and offices. 

 



75 

 
Fig.19. Northwestern view of the courtyard 

 

 

 
Fig.20. Southeastern view of the courtyard 

 

 

Based on the interior space, the north, east and south-east sides are mainly 

patientsô rooms. Corner-sided rooms are suites that have within them small seating 
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areas. Roomsô location determines the awareness of the courtyard for example rooms 

located on the eastern and south-eastern façade frequently use the covered passage as a 

shortcut. On the central west side, the lounge area is open to the corridor, which is the 

main circulation around that floor. Nurse and staff areas are distributed around the 

courtyard. Nursesô lockers are located along the west side of the floor. Technical rooms 

including duct shafts, technical and electric closet as labeled on site are also found. 

 

b. Visibility  

Visibility to and from adjacent tunnel: An assessment of the courtyardôs 

surrounding displays that all sides of the courtyard can be well seen from the tunnel 

although the tint of the glass distorts colors and clear vision. The horizontal blades 

framing the tunnelôs fa­ade also hinders visibility towards the outside. The courtyardôs 

view of the interior space of the covered passage is well obstructed by the tinted and 

reflective glass and views to the passage are limited from both the external courtyards as 

well as the adjacent internal public rooms (due to mainly opaque doors that separate the 

tunnel from the internal public spaces). Visibility to and from adjacent rooms: The 

courtyard can be seen from the 8th, 9th and 10th floor windows; while staff zones are 

located on the 8th floor, the other floors include patientsô rooms and lounge areas 

making it an important asset to these spaces.  

Windows looking into the courtyard vary between opaque and transparent. All 

of the 8th floor offices overlooking the courtyard currently have opaque windows 

leaving the courtyard invisible from these important semi-public spaces. Some 

windowpanes of the higher mentioned floors vary between blurry and clear which allow 

the user to either observe the outside or to simply sustain his/her privacy by opening or 

closing the blinds (Figure 21). In the center of each side of the courtyard, there are 
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skylights looking down at nurses stations of the 7th floor that visually connect the 8th to 

the 7th floor (Figure 22). 

 

 

 
Fig.21. Clear windows of the 8th, 9th and 10th floor towards the courtyard 

 

 

 
Fig.22. Rooms with views looking into the courtyard from upper and same level 
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There is no labeling for the courtyard in the hospital, nor is there signage to 

indicate presence or direction towards the courtyard. The visibility and therefore 

awareness of the courtyard highly depends on the circulation pattern taken. Frequent 

users of the 8th floor have acknowledged the hidden courtyardôs existence unlike first-

time visitors who are unaware of it due to lack of signage and proper labeling. The 

courtyard cannot be seen upon arrival through the elevators due to the presence of two 

door layers that prevent visual identification. Location of the rooms of the patients also 

plays a role being aware of the existence of the courtyard. Users of rooms located on the 

Southeast/east facade of the 8th floor are probably the most that are aware of the 

existence of the courtyard because they usually take the shortcut (use the covered 

passage) to reach to their rooms easily (Figure 23).  

 

 

 
Fig.23. Courtyard and covered passage awareness based on circulation and room 

location of patients and caregivers 
 



79 

Four standard windows in the lounge area face into the city presenting a visual 

proximity to the surrounding and causing users to recoil from the dreary interior. Rooms 

along the north façade are considered rooms with a view -mainly to the city- whereas 

rooms towards the east and south side have a limited view obstructed by other 

buildingsô proximity. In addition, rooms towards the west lookout on the connective 

courtyards (Figure 24). The higher awareness of the courtyard by people with rooms 

with a limited view could also suggest that the later tend to walk around more often in 

search of a view. 

 

 

 
Fig.24. Description of views according to room location 

 

 

c. Accessibility 

The 8th floor is mainly accessed through the elevators which are located close 

to the courtyard yet have no visual access towards it. There are two types of elevators, 
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one type is only accessed by patients going to other floors to perform medical 

procedures and another type is used by everyone. The main accessibility of patients to 

their rooms is through the main corridor (primary circulation) or through the covered 

passage (secondary circulation) (Figure 27). 

There is no direct immediate physical access to the courtyard from the lobby 

itself due to doors and other physical separators that separate the lobby from the covered 

passage. The courtyard is only physically accessible by the covered passage which is 

accessible to all, however due to lack of visibility it remains minimally accessed. The 

tunnel also acts as part of the courtyard space as it connects the two parts of the 

courtyard to each other. Two uninviting doors offer an entry to the bigger courtyard and 

one door to the smaller one. These doors remain locked most of the time and no 

physical access is currently possible unless it is by a cleaning staff member. The 

courtyard is currently an abandoned space and therefore remains unlabeled; it does not 

have an entry sign or information to uncover the existence of the space. Accessibility 

depends on the visibility of the courtyard which the courtyard of the 8th floor lacks 

inferring an absence of accessibility to the courtyard (Figures 25 and 26). 

Figure 28 shows the nursesô circulation which is determined primarily by red 

dots. Nurses arrive to the 8th floor mainly through elevators where they head towards the 

lockers labeled as (A) to change into their scrubs or their uniforms. From then on, they 

proceed towards nursesô stations labeled as (B) in Figure 28; furthermore, nurses take 

on the tasks of the day from nursesô stations. Areas as (D) and (C) are facility rooms; 

while (D) represents APOB nurses and staff facility rooms, (C) signifies BMT staff 

offices. The dotted line in diagram shown in Figure 28 could be considered as 

secondary circulation depending on how the nurses want to maneuver around the space, 

which includes the use of the covered passage.  
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Fig.25. Courtyard accessibility (visual (windows with views) /physical (doors)) and 

description of surrounding services 
 

 

 
Fig.26. (Left) Doors in the covered passage that take you out to the courtyard are locked 

(Right) Metallic structure and the fixed window pane that hide main door of the 

entrance to the courtyard-picture from lounge are 
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Fig.27. Patients' rooms and accessibility patterns around the 8thfloor 

 

 

 
Fig.28. Nurses' accessible areas and circulation patterns around the 8thfloor 
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The main accessibility on the 8th floor which is the elevator, the continuous line 

is the main circulation while the dotted line is the secondary circulation which also 

incorporates the covered passage (Figures 27 and 28). Since the courtyard has no 

function and it looks like a neglected area, the covered passage currently operates as a 

secondary circulation path only. Consequently, altering the function of the courtyard 

into a garden might convert the use of the covered passage from being a secondary 

circulation means into primary recreational circulation.  

 

d. Use and Activity 

Though generally a hospital epitomizes a stressful unpleasant atmosphere, 

users of AUMBCôs 8th floor create a friendly and welcoming ambiance. When 

observing usersô interaction with the setting, certain patterns and behaviors were noticed 

that divided area use and activities between formal and informal.  

¶ Formal 

One of the main public spaces on the 8th floor is the lounge. It is perceived that 

the majority of users of the lounge area target it for mainly three reasons, either to 

socialize with others, to use the main attraction for that space which is the vending 

machine, or to sit alone rummaging in their phones while waiting for their patients 

(Figure 29). The second space, the tunnel, is chiefly used as a shortcut to access the 

rooms that are exactly on the other side of the 8th floor. The shortcut averts them from 

circling around the main hallway to reach the other side. 

During the study of the site, it is noticed that the 8th floor solely provides the 

lounge area as a formal space for all uses. Hence, accessible gathering spaces as well as 

private areas are needed for users of the 8th floor because it presents users with the 

possibility to recharge their energy flow and proceed with their day; it also decreases 
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their stress level, offers optional seclusion and presents them with social interactive 

groupings especially for fatigued nurses and patients under treatment.  

 

 

 
Fig.29. Lounge area, the use of the vending machine 

 

 

¶ Informal 

Rooms are given different functions than they are intended for. Some patients 

are bedridden; hence, their rooms serve the purpose of an assembly. By examining the 

site, it is noticed that users have created their informal private spaces, such as the 

conference room, corridors, the covered passage, and the area in front of patientsô 

elevator. Informal private spaces signify a space that is not suitably used as it is 

originally designed for; for instance, the conference room is used by nurses as a 

lunchroom, while the corridors, the covered passage and the area next to the elevators as 

spots for phone call conversations and private talks . Consequently, users transformed 

formal spaces into informal ones due to the need for additional private and public spaces 

on the floor.  

Information gathered from nurses show that nurses hardly take their breaks at 
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the general cafeteria at the entrance of the building but rather mainly at the conference 

room on the 8th floor; the conference room is rarely accessed unless of a conference or a 

private medical discussion; this makes it an appropriate place for nurses to use for their 

breaks. The location of nursesô break is determined by the shift they are working. A 

night shift means a closed cafeteria obliging the nurse to remain on the 8th floor close by 

where the floor is momentarily unobtrusive; whereas, day shifts provide the option of 

using the cafeteria.  

The tunnel is used for three activities: passage, private time such as talking on 

the phone or walking during treatments. The tunnel is used to place equipment as well 

such as an unused broken bed or a wheelchair to help patients move around when 

treatment side effects escalate to unbearable. 

Most of the 8th floor users benefit from the corridors in dissimilar ways. Due to 

the lack of private rooms, the hallways serve the purpose of seclusion where people may 

discuss matters discretely. Some users could talk on the phone uninterrupted; others 

such as patients could take a walk with their IV lines out of boredom of the room or if 

asked to stroll for blood flow (Figure 30). 

 

 

 
Fig.30. Informal use of the courtyard such as speaking on the phone or private 

conversations 
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¶ Awareness of the courtyard / topic of healing aspects of nature 

Considering the courtyardôs hidden position that is blocked by two doors, not 

all patients or caregivers are aware of its existence due to absence of labeling on floor 

maps, lack of function, poor condition and maintenance, lack of a clear connection with 

the surrounding rooms, and invisibility of its main entrance-the covered passage. Room 

location, patientsô capacity and caregiversô sense of exploration determine the 

awareness of the courtyard. 

Age plays a focal role in exploring the floorôs unknown sites. Young people are 

more prone to delve into the space than older patients are. Younger patients with less 

severe cases use the covered passage to walk around and discover the sight. A young 

man expressed his excitement and his previous queries to nurses about the empty space; 

he advised them that some replenishment is needed for the setting. Based on 

observation, it appeared that elderly patients remain in their rooms or close to their 

rooms. Mainly, all users were excited about the topic under study. 

 

e. Climate and Condition 

The hospital does not seem to exploit the courtyard to its full capacity where it 

could be used for purposes of distraction and stress relieving. The luminous courtyard 

does not provide shade except for two veils covering potential users from the external 

varying temperature (Figure 31). 
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Fig.31. Full sun exposure of the courtyard and the veil covers 

 

 

The tight and airless covered passage and the isolated courtyard combine 

humidity with heat and affect the circulation pattern. Users would rather utilize an air-

conditioned lengthier corridor (primary circulation) over using an overtly sunny humid 

and hot shortcut (secondary circulation).Upon analysis, the courtyard is shaded and little 

sunlight came through. The covered passage is bearable only for a couple of minutesô 

stay (Figure 32).  

 

 

 
Fig.32. Covered passage; tint on glass and obstruction of view towards the outside 
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AUBMC has a different water pumping station than AUB. The quality of the 

water is good for irrigation. During peak summer season, at times there might be water 

shortage but it does not present a problem for the facility. There are no leakage 

problems; however if a garden were to happen in that courtyard, the director of the plant 

engineering in a personal interview advised that the garden should be elevated from the 

floor for example by using pots in order to minimize leakage problems or else very 

close attention should be paid in detailing the design.  

Weight is another criterion that is significant in approaching the design of the 

space. If no additional structural reinforcements are to be made, then the permissible 

weight load on the roof should approximately be 500 kgs/square meter according to 

director of the plant engineering. However, by this weight load, it is assumed that the 

green roof could be intensive, or semi-intensive.  

Generally speaking, smell depends on the wind direction. On the 8th floor 

courtyard, there are generally no unpleasant smells. One of the rooms that look into the 

courtyard is a kitchen that naturally produces food odors however these remain 

minimal. There exists ventilation exhaust fans that bring stronger food smells unto the 

courtyard however if those were to be redirected, the smell issue would be resolved. 

 On the other hand, noise causes a disagreeable issue due the technical floor, the 

cooling towers found on the roof that is near the courtyard and also due to the urban 

settingôs noise pollution. 

The width of the courtyard (21.7 meters) divided by the depth of the courtyard 

(approximately 14 meters) determine the feeling of the space. This makes it a spacious 

area because the D/H equals 1.5 which is greater than 1 making it an agreeable space. 

This index is a standard dimension mentioned by YoshinobuAshihara in a Lau and 

Yang (2009, 70) article. 
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Some additional duct pipes, shafts and mechanical units occupy the walls of 

the courtyard (Figure 33). These are minor elements that could be relocated or worked 

around. 

 

 

 
Fig.33. HVAC ducts and pipes along the walls of the courtyard shown in pink 
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In addition, a technical floor above the 10thhas all the mechanical equipment 

for the whole building appearing from the hollowed blocks looks out on the courtyard 

(see Figure 34). The mechanical equipment does not diffuse hot air into the courtyard 

but rather extract it. One of the windows of the 8th floor extracts air from the courtyard, 

filters it and spreads it into the BMT unit. 

 

 

 
Fig.34. Technical floor above the 10th floor (hollow blocks) 

 

 

In terms of indoor conditions, and because of its orientation, the dark gloomy 

corridors offer improper natural light relying solely on artificial light (see Figure 35). In 

addition, walls are painted in a dark shade overcasting a tedious atmosphere (see Figure 

35) with minimal lights from adjacent windows. Given this finding, interior styles 

portray striking colors such as orange granite on the walls that may not propose a stress 

free environment and reference to studies made on best color practices in hospitals 

should be made. The 8th floor misses any type of artwork or creative productions. As 
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Schweitzer et al. (2004) noted, visual arts decrease patientsô medication consumption 

and diminishes anxiety levels (p. 76). Consequently, adding some artworks to the 8th 

floor design might produce significant alterations that the current light and colors fail to 

exhibit. The need for stronger natural light is striking and a better use of outdoor views 

would enhance the liveliness of the space. 

 

 

 
Fig.35. Gloomy corridors of the 8th floor showing the granite on walls 

 

 

The comfort of the space also depends on the availability of a sense of privacy 

as well as possibilities of social interaction when needed. The analysis of the lounge 

area presents us with proper seating arrangements that may be too ajar necessitating 

more private spaces that the hospital greatly requires (see Figure 36). The lounge area 

seems needful of some private spaces. On the side of the lounge area, two windows 

light up the space with natural sunlight. During high sunlight exposure (1 p.m. until 2 

p.m.), curtains are drawn to block the coruscating light. 
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Fig.36. Lounge area on the 8thfloor 

 

 

f. Existing Greenery 

Most patients if not all conveyed a positive feedback about the importance of 

nature and their connection to it. They declared natural settingôs significance in soothing 

mental states. AUBMCôs 8th floor has limited green settings and requires natural spaces 

in its surrounding. The outcome of the observation and the conversations with the users 

carry a need for outdoor green spaces to be used. Such spaces could enhance interaction 

between the users and would enhance their mental status. 

One patient and caregiver in particular stood out in the survey collection where 

a busy disinterested caregiver working on the laptop got drawn to the explanation of the 

topic given to the patient. The caregiver got carried away with the conversation about 

nature. Such an interest can only reveal the revered topic of nature and its connection to 

health. One elderly patient shared an experience with nature in the southern hometown 

and in travels where seeking natural settings to sooth stress and anxiety is highly 

regarded. Yet, another patient compared the experience in AUBMC to hospitals visited 

abroad where greenery surrounds the premises. This patient was feeble unable to walk 
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or be physically active but with a lively spirit enough to feverishly participate and 

discuss the topic. Due to incapacity to access outdoors for low immunity system, some 

patients sought the external distraction through their room window where instead of 

lying in bed, they sat on the side of the room on a single chair next to the balcony. 

Shared evidence advocates the value of outdoor green distractions in the restoration of 

mental health leading to improvement in physical state. 

There are no proper nature views in patientsô rooms except for one room suite 

on the corner of the western façade that has an extra seating area with a view towards a 

connective courtyard containing a few plant pots (see Figure 37).  

 

 

 
Fig.37. Northern facade connective courtyard; picture taken from the lounge area 

looking out to the connective courtyard 
 

 

By nature views, we are referring to any external scene that is not blocked by 

any building proximity. Rooms on the northern façade offer gaping visual access of the 

outside. Despite the obstructive views from other facades -due to excessive city built-

up- users still seek any form of outside scenery by moving their moveable furniture next 

a windowpane. Any outdoor view is significant for usersô wellbeing since it provides 
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them with a form of distraction. The only available greenery in the courtyard appears 

through invasive plants and withered plant pots (Figure 38). 

 

 

 
Fig.38. Invasive greenery in courtyard, and withered pot plant spotted in the courtyard; 

an attempt to domesticate the courtyard 
 

 

There is scarcity in natural settings in the whole of AUBMC in comparison to 

AUB campus and to the case studies that we have discussed earlier in the literature 

review. Greenery is incorporated in AUBMC through the garden at the entrance in the 

center of AUBMC complex and through the connective courtyards by plant pots and 

flowers that visitors bring along their visitation (Figures 38 and 39). 

 

 

 
Fig.39. Smoking garden at the entrance of AUBMC medical complex  
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3. Survey Results and Discussion 

The survey was conducted based on site visits and LimeSurvey. Nurses were 

approached using LimeSurvey, while patients and caregivers through personal approach 

recommended by nurses and after the approval of their physician. Forty-six participants 

completed the survey; however, some questions were left unfilled and the percentage 

taken into account was that of the total answered questions. Sixteen nurses (35%), 

eighteen patients (39%) and twelve caregivers (26%) make up the total number of 

responders. The discussion starts with the topic the survey tackles. We will show the 

numbers and percentages of the most selected aspects for each user alone then across 

the three users. We will analyze the common aspect selected, the major difference 

among the three users and highlight aspects that stood out.  Discussions will conclude 

with a set of guidelines or recommendations that help in the design of a garden in that 

courtyard. 

 

a. Demographics 

¶ Gender 

A significant factor in the survey is that females seized a 64% of the completed 

data while males occupied a 36% of it. This elevated rate in femalesô participation is 

due to the number of female caregivers, which make up the total of 92% of the general 

number of caregivers. Compared to femalesô number of caregivers, patients and nursesô 

gender scale did not have any odds that stood out. Family members only accompany 

patients and this has been proven by an 83% response from both the caregivers and the 

patients. Caregivers who come with patients are the same individuals every time and 

patients confirmed that. It seems to be that females make good caregivers and society 

may be highly affected by cultural aspects such as the notion a mother, sister or wife are 
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the best accompanies for such visits.   

¶ Age 

The survey investigated the age range of the users of the eighth floor. Almost 

all of the participants (70%) are younger than 45 years of age. Furthermore, 95% of 

nurses are under 45 years of age; whereas, the highest rate (35%) is between 26 and 35. 

On the other hand, patientsô age varies, while 50% are below the average age, the other 

50% are above it; 27% of those are between the age of 56 and 64. In addition, 58% of 

the responding caregivers are under the age of 45; the highest rate (33%) is between 36 

and 45. 

¶ Presence and familiarity with the 8thfloor 

Certain questions in the survey dealt with the notion of the users' familiarity 

with the space. To measure the familiarity, we asked nurses for the period they have 

been working on the 8thfloor. Patients and caregivers were asked about the frequency of 

their visit to the 8thfloor, and the duration of the stay or visit.  

Nurses (76%) have been working there for more than a year. Patients get 

admitted to the 8th floor weekly (33%) to biweekly (39%) and stay there between 2 to 7 

days. The majority of the caregivers (42%) visit the 8th floor more than once a week.  

It is assumed that nurses could be considered highly familiar with the space 

because they accomplish their work tasks and spend almost eight hours working around 

that area. In regards to the patients, not much can be assumed about their familiarity 

with the 8thfloor because in later questions we find that patients are not much aware of 

the existence of the courtyard. This could be due to the notion that they are bedridden 

and taking treatment; however, it depends on the person and his nature. Some patients 

sit alone in their room while taking treatment with closed doors, while others might 

have the sense of exploration to know the space more.  



97 

Table 3.Sample Profile of the 8th floor Users at AUBMC 

Participants/User  Number  Percentage  

Number of completed surveys N=46 

Nurses 16 34.78% 

Patients  18 39.13% 

Caregivers 12 26.09% 

Gender 

Number of completed question N=44 
Males 16 36.36% 

Females 28 63.63% 

Age 

Number of completed question N=46 

18-25 10 21.74% 

26-35 10 21.74% 

36-45 11 23.91% 

46-55 5 10.87% 

56-64 8 17.39% 

More than 65 2 4.35% 

Where have you lived most of your life? 

Number of completed question N=45 

Urban Areas Mainly 29 64.44% 

Rural Areas Mainly 8 17.78% 

Both Rural and Urban areas mainly  8 17.78% 

 

 

b. Factors Affecting Wellbeing in the Hospital 

Two questions in the survey investigate participantsô well-being based on 

emotional and physical factors when in the hospital. Emotional aspects related to stress 

include boredom, sleepiness, fatigue, anxiety and depression. 

Nurses mostly suffer from fatigue (81%) followed by anxiety (69%) (see 

Figure 40). On the other hand, boredom (50%) received the highest response by patients 

(see Figure 41). In contrast to the already chosen sets, Figure 42 indicates that 

sleepiness (50%) is greatly picked by caregivers followed equally by depression, 

anxiety and boredom (42%). 

We can assume that nurses highly suffer from fatigue due to the overload of 

work and tasks they carry out during the working hours. Patients selected boredom the 

most over other aspects, it could possibly be due to the fact that they are lying down on 

their bed taking treatment and they are not able to go around as they are. Moreover, we 

can state that one of the reasons could be that patients are not in the hospital on their 
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own intention but rather forced to go due to their health status.  Caregivers may have 

highly selected sleepiness and boredom as well because there might not be anything for 

them to do or get busy with. 

A good aspect that the garden should highly provide is an escape for nurses 

away from the workload inside the 8thfloor, an entertaining space for bored patients to 

enjoy while taking treatment and a space that can allow caregivers to enjoy outdoors 

while waiting for their patients. 

 

 

 
Fig.40. Nurses' psychological wellbeing when in 8thfloor 

 

 

 
Fig.41. Patients' psychological wellbeing when in 8thfloor 
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Fig.42. Caregivers' psychological wellbeing when in 8th floor 

 

 

As for the physical features, the Likert question integrates environmental 
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sense of enclosure, noise, limited outdoor views, lack of plants and greenery, odors, and 
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Introducing the physical elements that most likely cause stress, the most-

chosen features among the three participants were lack of outdoor views (nurses, 94%), 

(patients, 72%), (caregivers, 66%) followed by lack of plants and greenery (nurses, 
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Examining further nurses' responses we can see that almost all the factors have 

more than 50% selected the remaining factors except for silence (Figure 43). We can 
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The results of patients' answer to that question vary greatly from that of nurses. 

33% 33%

8%
17%

25%

8%
17%

8%

25%
17%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Boredom Sleepiness Fatigue Anxiety Depression

During your visit, how likely do you suffer from the following?-

Caregivers

Very Much

Much



100 

We can see that the lack of natural light is not considered an issue (Figure 44). Based on 

the site observation we noticed that most of the rooms of patients are well lit with 

natural light unlike the working space of the nurses that are dull, and mainly lit by 

artificial lighting. Privacy is also well thought-out as an issue for patients. During site 

visits, we have noticed that some patients do not find the appropriate level of privacy 

they require while taking treatment.  

 

 

 
Fig.43. Environmental stressors according to nurses 

 

 

 
Fig.44. Environmental stressors according to patients 
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When analyzing the response of caregivers we see that "sense of enclosure" is 

also among the highly selected stressors (Figure 45). Probably this could be a stressor 

because there isn't sufficient amount of open space for them to enjoy but rather the room 

of their patients or the gloomy corridor and somehow the confined lounge area. 

 

 

 
Fig.45. Environmental stressors according to caregivers 
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access to outdoor spaces, be it visually or physically, outdoor areas represent a refuge.  

Furthermore, we investigated the level participants come into contact with the 

outdoor space be it visually (patients) or physically (nurses and caregivers). Nurses and 

caregivers were asked if they go outdoors alone or with company.  

Because of the task demands, only 23% of nurses are able to access the outdoor 

areas where 57% of those who go out, do it alone. 

Patients are forcefully obliged to remain at the hospital and are not allowed 

outside; however, they received the highest percentage of 61% when asked about how 

likely they look outdoors. The main reason that patients look outside is to seek out 

visual diversion.  

Unlike patients, caregivers access the outdoor (41%) and 90% go out alone. 

The survey tackled the notion of how much do the participants believe that 

being outdoors help in reducing stress levels. Data shows that 90% of patients and 89% 

of nurses consider outdoor settings to help reduce stress levels reaching 100% in 

caregiversô case (Figure 46). 

 

 

 
Fig.46. Importance of outdoor space for stress reduction 
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d. Awareness of the 8th Floor Courtyard 

An investigation tackling the familiarity of the users of the 8th floor with the 

courtyard is undertaken. Participants were asked about how much they are aware of the 

existence of the courtyard.  

Nurses indicate a 58% awareness of the courtyardôs existence, while 38% of 

patients are aware of it, and caregivers show a 58% awareness of the courtyard.  

Patients show a low percentage probably because the location of their room 

plays a role in how much they know about the courtyard. Those patients occupying 

rooms on the southeast or east sides of the 8th floor may be more likely to know that 

there is a courtyard because they use the shortcut or tunnel to reach their rooms faster.  

When asked about the frequency with which participants use the covered 

passage, data reveals that caregivers (75%) are the topmost users. One of the 

assumptions could be that caregivers can roam freely with no restrictions unlike 

occupied nurses and admitted patients (Figure 47). 

An important aspect that designers should take into consideration is to provide 

the proper labeling and signage for the courtyard. Accessibility maps could be one of 

the ways to help reveal the existence of the courtyard. 

All participants were questioned about the reasons they use the tunnel if they 

use it.  It is for reasons of circulation, walking around, entertainment and privacy that all 

of the three participants use the covered passage. One of the nurses mentioned crying as 

a purpose for the tunnel. 

We could recommend designers to enhance the experience of the tunnel by 

creating momentary connections with the outside space. Provide the proper climatic 

conditions to make the tunnel a more comfortable and bearable space to be around. 

 Enhance the experience of the tunnel by providing proper ventilation and temperature 
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so that it becomes a part of the primary circulation, which induces a better visual 

interaction and experience with the courtyardôs garden.  

 

 

 
Fig.47. Usage frequency of covered passage according to user 

 

 

Along with the tunnel usage, surveyed patients and caregivers of the 8thfloor 

were asked about the level they use other spaces around the 8th floor. Questioned 
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passage or the tunnel.  While patients mostly use rooms and corridors, the rooms are 

another space that caregivers use.  

Nurses were precisely asked a question about the use of the courtyard. They 

were asked if the courtyard were accessible in the same condition it is now, how likely 

would you use it for the following activities. The activities are privacy related issues 

and a quiet place to be around. Results denote that the courtyard would be used in the 

same condition as it is now to seek a peaceful quiet area (71%) and for issues of privacy 

(64%). This could help us infer that regardless of the condition of the courtyard, it is a 

necessary space.  
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e. Importance of Privacy and Socialization 

This theme examines the significance of privacy and socialization in regard to 

usersô preferences when they come to AUBMC. One of the discussed issues deals with 

the importance of privacy when users are on the site. 

More than 80% of the participants favored privacy and highlighted its value 

because they might mind being around people.  

In contrast to the privacy issue, socializing does not seem like a favored aspect 

that has to be integrated in the design, since the demanding rate is not as high as that of 

privacy.  

Fifty-eight percent of the nurses state that socializing is a valuable factor for 

them because they mingle with 8th floor colleagues. Patients asserted a 50% for 

socialization. Caregivers (33%) gave the least socializing rate.  

Questioning participants about their opinion whether AUBMC provides proper 

spaces for socializing or not, all participants affirmed that AUBMC lacks suitable 

spaces for socializing.  

It is recommended that the garden in the courtyard provides an appropriate 

level of socializing but not to the level of privacy because the latter is a more important 

factor that users seek when in the 8thfloor. 

 

f. Potential Benefits of A Garden 

One of the questions in the survey investigates the knowledge of the users 

about the benefits of exposure to nature for stress relieving.  

The Survey discloses that participants are aware of the benefits of exposure to 

nature for stress relieving, because when presented with that question 82% of nurses, 

77% of patients and 83% of caregivers demonstrated knowledge of the topic. 
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We asked participants how much the existence of a garden in the 8th floor 

courtyard is beneficial for them. Nurses (82%), patients (94%), and caregivers (100%) 

highly agree that it is beneficial to have a garden in the courtyard. They might consider 

a garden as enriching to the spatial experience as it would add value of coming to 

AUBMC.  

Since the percentages are very high, we would assume that a garden would be 

frequently visited and it would be considered by the 8th floor users as a vital component 

of the services offered by that specific space. 

 

g. Landscape Preferences 

There has been growing evidence that people observing, ñphotographic 

representations of landscapes find most attractive those that show conventionally scenic 

qualitiesò (Nassauer 1988, 2). The visual survey went beyond scenic qualities and 

examined natural components of these scenic characteristics that emerge as more vital 

than others in reducing stress do.  

The first part of the visual survey asked nurses and caregivers to rank their 

preferred landscape elements from the most important to the least important in relieving 

stress. Patients were asked slightly different about preferred natural elements through 

observation. 

Calmness of space, observing water features, and listening to sounds of birds 

are rated the top three favored characteristics. For nurses and patients, calmness of 

space gathered the highest classification while sounds of water attained the main 

classification by caregivers. The least favored elements were fragrances (nurses), 

observing wind and objects moving (patients), and sounds of wind (caregivers) (Table 

4). 
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Table 4.Ranking of preferred landscape elements 

User Top 3 Most Favored 

Element 

Least Favored 

Element 

Nurses Calmness of Space 

Observing Water Features 

Listening to sounds of birds 

Calmness of Space Fragrances 

Patients Calmness of Space 

Observing Water Features 

Listening to sounds of birds 

Calmness of Space Observing wind and 

objects moving 

Caregivers Calmness of Space 

Observing Water Features 

Listening to sounds of birds 

Sounds of Water Sounds of Wind 

 

 

The second part of the question looked into the importance of another set of 

natural aspects that we considered as visual landscape elements.  From these elements, 

we understood that the top three are almost similar for nurses and patients where 

colorful flowers, being surrounded by greenery and water reflection were regarded as 

basic elements for gardenôs design. On the other hand, we considered the rankings and 

realized that colorful flowers, green surroundings, seeing wildlife, educational aspects 

of a garden received a predominant frequency by caregivers. 

While nurses and patients ranked educational aspect as the least preferred, 

caregivers listed water reflection and seasonal landscape change as a minor feature for 

reducing stress (See Table 5). 

Presenting the visual survey, images that contain human figures in natural 

settings offer different aspects and types of a garden. We asked respondents to select 

one picture that is most appealing for them suggesting relaxation and ease.  The figures 

displayed in the following section show which user selected what natural setting or 

element. Nurses are shown in the green rectangle, patients in the blue and caregivers are 

shown in the red.  
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Table 5.Ranking of preferred landscape elements 

User Top 3 Least Favored Element 

Nurses Colorful Flowers 

Being surrounded by greenery 

Water reflection 

Educational aspects of a garden 

Patients Colorful Flowers 

Being surrounded by greenery 

Water reflection 

Educational aspects of a garden 

Caregivers Colorful Flowers 

Being surrounded by greenery 

Seeing wildlife 

Educational aspects of a garden 

Water reflections 

Seasonal landscape change 

 

 

Nurses (47%) identify the mixture of manmade and natural covers as effective 

for stress relieving, comparatively patients (66%) and caregivers (66%)suggest that 

natural vegetation (not man-planned) proposes comfort (Figure 48). 

 

 

 
Fig.48. Man-made vs. Natural vegetation covers 

 

 

In terms of open versus closed spaces, nurses (47%)and caregivers (58%) 

selected the combination of open and closed (Figure 51). This may prove the notion that 

the latter have freedom to access outdoor spaces. However, perhaps, due to hospital 

enclosure, 61% of patients picked open spaces evoking sense of distraction that 
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juxtaposes hospital indoors (Figure 49).  

 

 

 
Fig.49. Open vs. Closed spaces 

 

 

Simultaneously, all three participants- nurses (70%), patients (77%), caregivers 

(83%)-selected informal tree shading for types of shade, probably insinuating 

naturalness (Figure 50).  

 

 

 
Fig.50. Type of Shade 

 

 

Analysis of form of space reveals that ñnaturalnessò is attractive when in 
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ñconventional scenicò sites (Nassauer 1988, 5). Whilst nurses (52%) resorted to the 

combination of organic and angular shapes suggesting attractive naturalness and 

ñneatnessò, patients (55%) and caregivers (41%) have selected organic shapes, 

(Nassauer 1988, 5) (Figure 51). 

 

 

 
Fig.51. Form of Space 

 

 

For type of vegetation, all participants -nurses (70%), patients (77%) and 

caregivers (83%) - chose mixed vegetation covers. Consequently, different types of 

plantation affect the way in which a garden is experienced and perceived(Peschardtet al. 

2016, 80) (Figure 52).  

 

 

 
Fig.52. Type of Vegetation 
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Visual analysis of plant material reveals that all participants -nurses (52%), 

patients (77%), caregivers (58%)- preferred flowering plants and trees which might 

indicate that respondents would like to integrate colors in a garden in order to contrast 

the dull hospital interior (Figure 53). 

 

 

 
Fig.53. Plant material 

 

 

Allow naturally un-manicured vegetation that is not pruned rather than man-

made features.  

Present a feeling of open space through the orientation of plants and the 

greenery while also providing depressed planes, semi-enclosed patterns that are 

connected and inclusive to the open space. 

Moderate access to sunshine in a way that it positively affects the mood 

accompanied with the access to shady areas by providing informal shading through tree 

canopies that can shield the user from hot or rainy weather. 

Pave organic and angular pathways directly connected to access points, 

however maintaining the feel of naturalness (happening on its own) rather than heavily 

man-designed characteristics. 
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Cultivate mixed vegetation covers that enrich the surrounding such as low 

shrubs and medium sized trees. 

Incorporate foliage that is eye-catching, colorful and cultivate suitable seasonal 

plant palettes that reflect lifeôs cycle. Avoid plants that produce pollen and fragrances. 

 

h. Preferred Use of AGarden 

A landscape or a garden could be used in several ways. This part of the 

questionnaire analyzes how the users of the 8th floor would utilize the garden in the 

courtyard.  

Specifically, caregivers and patients are asked about the effects of certain 

aspects in nature in discharging stress. Looking out at a larger view through a window 

(100%) and looking specifically at nature (77%) showed the highest percentages when 

patients were asked about these aspectsô values. Caregivers, as well, agreed with 

patients on the efficacy of the same features; eighty-three percent of caregivers stated 

that looking out a window to a larger view and looking at nature (75%) help in stress 

relieving.  

Nurses were asked differently in regards to the preferred use of the garden. 

Forty-seven percent of nurses stated that the utmost benefit of being outdoors in a 

garden is to enjoy outdoor activities and 47% mentioned that the gardenôs use would be 

for allowing a better visual relaxation. However, only 6% of the nurses (1 out of 15 

nurses) stated that ñenjoying gardening activitiesò is an ultimate benefit of a garden in 

the 8th floor courtyard (see Figure 54). We can assume that nurses have no free time to 

garden where gardening compels an appropriate amount of time. 

 

 



113 

 
Fig.54. Utmost benefits of the garden according to nurses 

 

 

As mentioned earlier, Ulrichôs theory states that different ways in which a 

garden can be used are categorized as passive and active. However, these two ways 

cannot be segregated because a garden cannot be used in one manner exclusive of the 

other. In the survey, all participants were asked about certain active and passive 

techniques by which a garden can be used. 

The highest percentages are obtained by the same factors, herein contemplate 

nature (passive) and walk around (active). Eighty-two percent of the nurses selected 

ñcontemplate natureò and 76% of nurses selected ñwalk aroundò as the most important 

activities in the garden (see Figure 55). Additionally, patients selected the same aspects 

as figure 56indicates: contemplate nature (94%) and walk around (88%). Similarly, 88% 

of the caregivers think that contemplating nature and walking around in a garden are 

crucial activities for stress relieving (see Figure 57).  

Outcomes of the nurses' response portray various opinions about privacy and 

socializing. Privacy and socializing are two important aspects the garden should provide 

to deliver what nurses seek outdoors. Moreover, the results show that all the questioned 

activities are somehow important.  
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Unlike nurses, patients favored the aspect of sitting alone and performing a 

personal task over socializing. We can assume that patients' use for the garden might be 

to seek some alone time and enjoy the privacy they need. 

 

 

 
Fig.55. Stress relieving outdoor activities according to Nurses 

 

 

 
Fig.56. Stress relieving outdoor activities through observation according to Patients 
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Fig.57. Stress relieving outdoor activities according to Caregivers 

 

 

Caregivers portray similar results like patients. The notion of privacy is an 

important feature that the garden should provide to make it more effective.  

We recommend enlarging window size and orientation to permit light access 

especially for patients that are prohibited from going outside. Present flat pathways that 

are not slippery or reflect glare, that are welcoming and comfortable pathways 

encourage users to take a walk or wander in the garden. 

Participants highlighted certain notable components of a garden when asked to 

mention the purpose for using it or preferences in observation had it been in the 

courtyard of the oncology floor (Table 6). 
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Table 6.If the eighth floor courtyard were a garden, to look at (patients)/ to use (nurses 

and caregivers), what would you like to see in it (patients)/ what would you use it for 

(nurses/caregivers) 

 

Nurses Relaxation and stress reduction  

Enjoy greenery and natural settings 

Coffee breaks and an escape 

Privacy  

Patients (Preferred 

components for observing) 

Greenery through trees and shrubs 

Water features (fountain, waterfall, stagnant water) 

Colorful flowers 

Furniture (benches/ umbrellas/ kiosks) 

Sense of sunlight and fresh air 

Animals and wildlife (birds, butterflies)  

Caregivers Relaxation and stress reduction 

Enjoy greenery (low shrubs, colorful flowers) 

Enjoy a water feature through a fountain 

Sense of the outdoors 

 

 

Table 7.If you were to design and draw your own relaxing garden, what would you 

draw/ include in it? 

 

Sketch Elements Analysis 

Image-1 

 

¶ Large size trees 

¶ Flower islands 

¶ Lawn 

¶ Fountain 

¶ Stage  

¶ Meandering 

pathway 

¶ Visual buffer through vegetation 

¶ Trees aligned to separate from surrounding  

¶ Social space accommodating group activities 

with notion of stage for music, lecture, and other 

activity 

¶ Large centralized well-lit open space 

promoting social activities and large gardens. 

Image-2 

 

¶ Straight path 

¶ Flowers  

¶ A tall tree 

¶ Benches 

¶ Shrubs  

¶ Fountain 

¶ Lawn  

¶ Benches are laid out in a manner to promote 

social interaction  

¶ Bench surrounded by shrubs hints to the idea 

of privacy  

¶ Flowing water implying the interest in water 

motion and splashing sounds 

Image-3 

 

¶ Lawn  

¶ Large trees 

¶ Benches  

¶ Waterfall  

¶ Pool 

¶ Birds and ducks 

(wildlife)  

¶ Stone waterfall  

¶ Scattered benches suggest a series of private 

spaces suggesting contemplating activities 

¶ Wildlife as natural distractions  

¶ Benches under large trees suggest the need 

for shade 

¶ Scattered birds grouping and fast flowing 

waterfall, lawn movement suggest the 

importance of movement in nature 

¶ Use of traditional character of stone water 

feature and pond implying a regional 

characteristic  
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ñTable 7 ï Contôdò 

 

Sketch Elements Analysis 

Image-4

 

¶ Tall and medium-

size trees 

¶ Shrubs  

¶ Lawn  

¶ Stepping stone  

¶ Meandering road  

¶ River-like water 

feature 

¶ Tables and chairs 

¶ Flowing water and the notion of extent 

¶ Meandering road and curved river refers to 

the notion of extent  

¶ The tree buffer suggest the notion of privacy 

¶ Visual privacy with limited views on to the 

garden  

¶ Small groups of chairs suggest small group 

gathering and social interaction 

Image-5 

 

¶ Large size trees 

¶ Bench  

¶ Flowers 

¶ Lawn  

¶ Waterfall  

¶ Straight path  

¶ One bench implies the need for privacy and 

contemplation  

¶ One large tree behind the bench implies the 

need for shade 

¶ Flowing water and movement of lawn 

suggest the importance of movement in nature  

 

Image-6 

 

¶ Tall trees 

¶ Shrubs  

¶ Flower beds 

¶ Hedge 

¶ Benches  

¶ Suggested 

pathway 

 

¶ The wheelchair in the garden hints to the 

notion of accessibility and independence of use 

¶ Diversity of activities imply the notion of 

compatibility  

¶ People's movement imply the notion of mild 

exercise  

¶ Visual buffers through vegetation around 

benches imply the notion of semi-private spaces 

¶ Curved perspectives and positioning of 

elements imply the notion of extent  

¶ The tall trees covering benches imply the 

notion of sitting in shade 

Image-7 

 

¶ Straight pathway  

¶ Tall trees 

¶ Birds  

¶ Fountain  

¶ Benches  

¶ The tall wide canopy trees above benches 

suggest shading  

¶ The aligned elongated trees along the path 

suggest the notion of visual privacy 

¶ Birds and flowing water suggest the notion 

of sound of nature and water 

¶ Two adjacent benches along the path suggest 

possibility of minimal social interaction and 

more contemplation 
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CHAPTER VI 

GENERAL DESIGN GUIDELINES 

  

A. DesignGuidelines from Survey Outcome and Observation 

The basic components of Ulrich's theory used in the literature review 

guidelines were used in the guidelines from the survey outcome and case study analysis 

(mainly observations and interviews). The preliminary components of the guideline 

development process are adapted from Ulrich's Theory of Stress Reduction. These 

components lay down the foundation in which the questions of the surveys and 

observations are ordered and analyzed. Survey outcomes and observations group 

questions based on their relation to the components from Ulrich's theory. The last 

column of the tables provides the guidelines that are specific to the component, survey 

outcome and site observation. The guidelines are not all specific to AUBMC but are a 

combination of general recommendations for designing stress relieving gardens and 

specific guidelines for designing a therapeutic garden of the 8th floor in AUBMC.  

Only answered questions are calculated in the below percentages. Survey 

questions are presented in italic grey, whereas the results are shown in black.  

Questions are presented in the following manner: 

Some questions are placed as they are. This means that this question has been 

asked to all three categories of participants (Nurses, Patients and Caregivers).  

Certain questions are followed by brackets at the end, implying that that 

question has been specifically asked to a specific type of user, which is identified in the 

brackets.  

The categories shown in the below table will be expanded on in our design 
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guidelines based on observation and survey. 

 

 

Table 8.Design guidelines based on observation and survey 

 
Theory Restorative 

component 

Restoration 

through:  

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site visits  

Guideline 

Ulrichôs 

SRT. 

Sense of Control (From 

Literature) 

(From Literature) (From Survey) (From 

Analysis) 

Concluding 

result/ guideline Social Support 

Physical 

Movement  

Natural 

Distractions 

S
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e
s
s
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u
c
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n
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h
e
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S
R

T
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Sense of Control (Ulrich 1999)   

Over Use (as 

cited in Marcus 

and Barnes. 

1999, 37) 

 

Temporary 

Escape(Marc

us and 

Barnes. 

1999, 37) 

 -

Passive/Men

tal Escape  

 

 

 

-Looking out the 

window(Marcus 

and Barnes. 1999, 

40) 

 

 

 

 

 

 

 

 

 

 

 

 

 

-How likely do you 

consider "limited 

outdoor views" as a 

physical stressor? 

Nurses (94%), Patients 

(72%), Caregivers 

(67%)consider 

"limited outdoor 

views" as a stressor.  

-How likely do you 

feel the need to 

disconnect from 

indoor hospital 

premises? 

Nurses (76%), Patients 

(78%), Caregivers 

(75%) feel the need to 

disconnect when in 

hospital premises.  

-How likely do you 

look out a window 

when in the hospital? 

And why?(Patients) 

Patients (61%)look 

out the window and 8 

out of 11 that 

answered, mentioned 

the need to disconnect, 

distract, and a change 

of mood.  

-How effective 

-Most of the 

chairs in 

patient's 

rooms are 

placed along 

the window; 

this might be 

to connect 

with the 

outdoor views 

regardless of 

the quality of 

the view. This 

means that 

views are 

important 

features for 

users of the 

8th floor. 

 

 

 

 

 

 

 

 

 

 

 

 

1. Maximize 

views to the 

garden and 

landscape. 

a. Remove 

opaque covers 

off of windows 

looking into the 

garden  

b. Alter the 

covered 

passageôs tinted 

glass to a 

transparent glass 

in order to 

maximize views 

to the garden 

and to ensure 

that patients who 

cannot go 

outside can 

visually access 

it.  

c. Provide 

proper views 

from patients' 

rooms since 

views are 

considered 

important. It is 

recommended to 

find a way to 

include patient 

rooms of the 8th 

floor to look into 

the garden.  

2. Provide 

possibility of 

exploration in 

the garden: 

(notion of 

extent) 

a. Meandering 

curved path  

b. Tall trees that 
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ñTable 8 ï Contôdò 

Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

    are the following aspects of 

a garden for restoring your 
attention or enhancing 

it?(Patients and Caregivers) 

Patients (100%)and 
caregivers (91%) think that 

looking out of the window 

is effective for restoring 
their attention and 

enhancing it.  

Refer to answers of below 
category "Knowledge of 

existence". 

-How much does looking at 
a space that provide 

exploration help in relieving 

stress through distraction?( 
Patients and caregivers) 

Patients (56%) and 

Caregivers (58%) believe 
that looking at a space that 

provides exploration help in 

relieving stress.  
-If you were the person in 

the below sketch, in which 

space would you feel more 
relaxed? 

Nurses (52%) resorted to 

the combination of organic 

and angular shapes/paths  

Patients (55%) and 

caregivers (41%) have 
selected organic 

shapes/paths 

 extend views outwards 

-Knowing that it is 

there if they want 
to use it(Marcus 

and Barnes. 1999, 

40) 

-Notion of 

"Extent"(as cited 

in Marcus and 
Sachs 2014,  28-

29) 

-Active/Physical 
Escape 

 

 
 

 

 
 

-Going out to a 
garden or 

park(Marcus and 

Barnes. 1999, 40) 

-How likely do you spend 
time outdoors during your 

break?(Nurses) 

77% of nurses do not access 
the outdoors during shift 

and those that answered that 

they do, 42% of them say 
they do so alone.  

- How long have you been 

working on the 8th 
floor?(Nurses) 

-How often do you get 

admitted/visit the 8th floor? 
(Patients) 

-How often do you visit the 

8th floor? (Caregivers) 
-How likely are you aware 

of the existence of the 

courtyard? 
-How likely do you use the 

covered passage?  

Nurses (76%) have been 
working on the 8th floor for 

more than a year, however 

only (59%) know of the 
courtyard's existence and 

(47%) of nurses use the 
covered passage. 

Patients (94%) spend more 

than 2 days, however only 
(39%) know of the 

-Nurses 
breaks are 

short (20-

30mins) 
therefore 

emphasize the 

need for a 
break space at 

close 

proximity.  
-Nurses 

usually take 

breaks in 
adjacent 

rooms such as 

the 
conference 

room.  

-No signage 
for courtyard 

-Discreet 

location of the 
courtyard 

-the courtyard 

has no 
function 

-It is not 
labeled on the 

emergency 

exit map 
-Most 

3. Provide information 
to ensure knowledge of 

existence of the 

garden: 
a. Proper signage and 

labeling on floor and 

throughout hospital  
b. Label garden on 

emergency exit map 

c. windows looking 
into the garden  

4. Ensure easy access: 

a. Provide proper 
way-finding  

b. Make obvious the 

doors that take you to 
the courtyard starting 

from the main entrance 

of the covered passage. 
Remove barriers and 

make main doors to the 

tunnel clear and well 
labeled.  

c. Ensure doors from 

covered passage to the 
garden are open/ 

unlocked for all time 
accessibility 

 

 
 

-Knowledge of 

existence  

-Easy Access   

On-site usage  

-Ability of 
independence in 

use  

-Close proximity 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

courtyard's existence  

Caregivers (42%) visit the 
8th floor more than once a 

week, (58%) of caregivers 

knows about the existence 
of the courtyard.  

-When would you use the 

garden the most? (Nurses 
and Caregivers) 

-When would you observe 

the garden the most? 
(Patients) 

Most participants stated that 

access to the garden would 
be during both day and 

night.  

-Do you currently use the 
covered passage of the 

courtyard?  

Nurses (62%), patients 
(57%) and caregivers (75%) 

use the covered passage of 

the courtyard.  

windows that 

look out to 
the courtyard 

are opaque 

and do not 
allow for 

outdoor 

visibility.  
-The covered 

passage is 

usually 
accessed  by 

certain users 

due to room 
or work 

location 

-metal 
separator 

upon reaching 

with the 
elevator hides 

the visibility 

of the door 
that takes you 

to the covered 

passage 
-Doors that 

take you out 

to the 
courtyard 

from the 

covered 

passage are 

always locked  
-No lights in 

the courtyard 

-Although not 
far in 

distance, if is 

separated 
from the 

public spaces 

by a series of 
doors.  

 

 
 

Choice of Use 

Compatibility(as 

cited in Marcus 
and Sachs 2014,  

29) 

-Variety in types 

of spaces(Marcus 

and Barnes. 1999, 
41) 

¶ Different 
walking paths, 

seating 

arrangements, 
experiences and 

microclimates(Lau 

&Yang. 2009, 60) 

-If the 8th floor courtyard 

were a garden, what would 

you use it for? (Nurses and 
Caregivers) 

Nurses would use the 

garden for:  
-relaxation and stress 

reduction  

-enjoy greenery and natural 
settings  

-coffee breaks and an 

escape 
-Privacy 

Caregivers would use the 

garden for: 
-Relaxation and stress 

reduction  
-Enjoy greenery  

-Enjoy a water feature  

-Sense of the outdoors 
-If the 8th floor courtyard 

were a gardento look at, 

what would you like to see 
in it? (Patients) 

Based on 

observation 

we noticed 
that a variety 

of different 

spaces around 
the 8th floor 

is not much 

prevalent. We 
can see only 

the public 

lounge area 
for caregivers, 

and rooms for 

patients. The 
cafeteria is 

not much 
accessed 

because the 

survey 
showed very 

low results 

when we 
asked to 

5. Provide a variety of 

spaces that promote 

various activities: 
a. Spaces for 

contemplation  

b. Scattered benches 
(not close to each 

other) for visual 

privacy 
c. Different garden 

features that deliver 

different experiences 
such as water features, 

planting levels, 

seasonal plants... 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

Patients would observe the 

garden for: 
-Greenery through trees and 

shrubs 

-Water features (fountain, 
waterfall, stagnant water) 

-Colorful flowers 

-Furniture (benches/ 
umbrellas/ kiosks) 

-Sense of sunlight and fresh 

air 
-Animals and wildlife 

(birds, butterflies) 

patients and 

caregivers.  

Over Design Participation in 
designing the 

garden(Marcus 

and Barnes. 
1999, 42) 

-Use of surveys 
and participatory 

approach in 

garden design and 
considerations 

Survey consists of:  
-Multiple choice questions  

-Scaled questions  

-Open-ended questions  
-Ranking  

-Sketching exercises  

The use of 
surveys, 

observation 

and 
interviews 

with the 

prospective 
users of the 

garden was 

undertaken. 
Their 

participation 

was mainly to 
help in 

delivering 

their needs 
and 

requirements 

for a well 

designed 

outdoor space 

that helps in 
stress 

relieving.  

6. Ensure the use of 
participatory approach.  

Over regulation 
of personal 

exposure and 

access of 
oneself(Marcus 

and Barnes. 

1999, 38) 

Access to 
Privacy  

-Limited views 
onto the garden 

from 

outside(Marcus 
and Barnes. 1999, 

41) 

How important is privacy 
for you when in the 

hospital? 

More than 80% of 
participants stated privacy 

as an important aspect for 

them when in the hospital.  
-How likely do you consider 

"lack of privacy" as a 

physical stressor? 
Nurses(73%),Patients(61%), 

and Caregivers (40%) 

consider "lack of privacy" 
as a stressor 

-One open-ended question 

asked to all three 
participants about the 

reasons they use the tunnel.  

One nurse 
mentioned,"crying there" as 

a use of privacy.  

-To relieve stress, how 
important is "sitting alone 

or seeking privacy" as an 

outdoor activity in the 
garden?(Nurses) 

Nurses (67%)consider 

sitting out alone/seek 
privacy as an important 

stress reliving activity  

-How likely would you 

-The use of 
conference 

room for 

private 
activities such 

as eating or 

sitting alone  
-The use of 

the corridor 

and tunnel for 
private phone 

calls  

-The use of 
the tunnel/ 

covered 

passage and 
the corridor 

for private 

one-to-one 
conversations 

between the 

different users 
of the 8th 

floor 

-The tunnel is 
tinted and it 

could not be 

seen from the 
courtyard 

inside, but the 

total opposite 

7. Design several 
subspaces to prevent 

overcrowding and 

allow the required 
privacy: 

a. Secluded spaces 

within the garden that 
promote highly private 

activities such as 

crying  
b. Include various 

plant sizes to create 

visual buffers  
c. Reduce the fish 

bowl effect by 

removing tint from 
windows and by 

screening direct views 

with the use of 
vegetation 

d. Provide curtains 

instead of opaque glass 
to deliver a sense of 

control through the 

level of privacy 
needed.  

 

Visual Privacy  

 

 
 

 

 
 

 

-Visual buffers 

within garden 
subspaces(Lau 

&Yang. 2009, 60) 

Physical Privacy Adequate number 
of spaces to 

prevent 

overcrowding 

(specially for 

staff)(Marcus and 

Barnes. 1999, 41) 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

observe the garden for the 

following?(Patients) 
Patients (61%)consider 

sitting in solace or alone is 

an important use of the 
garden.  

-How likely would you use 

the garden for the 
following?(Caregivers) 

Caregivers (67%)consider 

sitting in solace is an 
important aspect  

When you access the 

outdoors how likely do you 
do so alone? (Nurses and 

Caregivers) 

Nurses (57% ) visit the 
outdoors alone  

Caregivers (90% )visit the 

outdoors alone 
To relieve stress, how 

important is "performing 

private tasks" as an outdoor 
activity in the garden? 

(Nurses) 

Nurses(79%) would use the 
garden for a private task  

-How likely would you 

observe the garden to 
"perform a personal 

task"?(Patients) 

Patients (59%) would use 

the garden for a private task  

-How likely would you use 
the garden to "perform a 

personal task"?(Caregivers) 

Caregiver (73%) would use 
the garden for a private task 

-If you were the person in 

the sketch, in which space 
would you feel more 

relaxed. 

Nurses (47%) and 
caregivers (58%) selected 

the combination of open and 

closed. 
Patients (61%) selected 

open spaces  

(the person in 

the tunnel can 
see what is 

happening 

outside but 
cannot be 

seen) this may 

induce a 
"fish-bowl 

effect".  

-Windows 
overlooking 

to the 

courtyard are 
opaque 

probably for 

privacy 
reason (not 

exposing the 

work station 
and processes 

going on there 

to the 
courtyard) 

-Some rooms 

of the patients 
are shared 

with other 

patients, this 
may highlight 

the need for 

privacy 

around other 

spaces.  

Over 

surrounding(Lau 
&Yang. 2009, 

60) 

Sense of 

security(Lau 
&Yang. 2009, 

60) 

-Clear garden 

patterns(Lau 
&Yang. 2009, 60) 

Simplicity in space design 

and clarity has appeared in 
most sketches of the garden. 

 Avoid complex garden 

design features. Ensure 
the design is clear, and 

functions are 

comprehended easily 
for appropriate use.  
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Social Support(Ulrich 1999)  

Social 

&Emotional 
support (as cited 

Marcus and 
Barnes. 1999, 

42) 

 
 

 

 
 

 

 

Social interaction 

(Marcus and 
Barnes. 1999, 43) 

 

-Easy on-site 

access (Marcus 
and Barnes. 

1999, 45) 

-How important is 

"socializing" for you when 
in the hospital?  

Nurses (67%) state that 
socializing is important  

Patients (50%) state that 

socializing is important  
Caregivers (36%) state that 

socializing is important  

-How likely do you socialize 
with other colleagues/ staff 

members? (Nurses) 

Nurses (67%) socialize with 

Courtyard's 

central 
location infers 

the easy 
access but in 

the case of 

AUBMC's 8th 
floor 

courtyard. 

Certain 
factors hide 

its existence 

such as lack 

8. Design socializing 

spaces while 
maintaining the 

required privacy level: 
a. Create subspaces 

with cluster seating 

areas to accommodate 
socializing levels  

b. Provide movable 

furniture for onsite 
seating configurations  

c. Present a feeling of 

open space through the 

-Spaces for being 
with friends (as 

cited in Marcus 

and Barnes. 
1999, 44) 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

other colleagues/staff 

members 
-How much do you think the 

8th floor offers spaces for 

socializing? (Patients and 
Caregivers) 

Patients (50%) and 

caregivers (64%) reveal that 
the 8th floor does not offer 

sufficient spaces for 

socializing.  
-To relieve stress how likely 

would you use the garden 

for "socializing with 
others"? (Nurses and 

Caregivers) 

Nurses (67%) and 
caregivers (33%) consider 

socializing in the garden for 

stress relieving  
-How likely would you 

observe the garden to 

socialize with others 
observing the garden? 

(Patients) 

Patients (39% ) would 
socialize with other patients 

looking are the garden.  

- If you were the person in 
the sketch, in which space 

would you feel more 

relaxed. 
Nurses (47%) and 

caregivers (58%) selected 
the combination of open and 

closed. 

Patients (61%) selected 
open spaces  

 

of labeling 

and signage, 
opaque 

windows that 

look into the 
courtyard 

from nurse 

stations 
(which could 

be seen by all 

three users), 
locked doors 

to the 

courtyard 
from the 

tunnel, and 

unclear 
accessibility 

in general to 

the courtyard.  
 

During 

specific times 
of the day, we 

noticed that 

the influx of 
visitors 

(caregivers) 

increases, and 
these visits 

are for a short 

period of time 

(formal 

visits). 
However 

mainly 

patients come 
along with 

one caregiver.  

 
Lounge area 

is mainly 

crowded 
during 

afternoon 

hours, but 
based on 

observations 

we noticed 
that generally 

during the 

remaining 
times of the 

day we see 

people sitting 
alone and not 

much 

socializing 
going on.  

 

Nurses 
usually 

socialize with 

colleagues in 
areas such as 

the lockers, 

workstations 
or in the 

orientation of plants 

and the greenery while 
also providing 

depressed planes, semi-

enclosed patterns that 
are connected and 

inclusive to the open 

space. 
 

 

-Activities 
through social 

contact (as cited 

in Marcus and 
Barnes,. 1999, 

44) 
 

-Spaces 

accommodating 

larger planned 
support groups 

(Marcus and 

Barnes,. 1999, 
45) 

 

-Social spaces 
designed taking 

cultural 

consideration 
into 

account(Marcus 

and Barnes,. 
1999, 46) 

-Spaces that 

allowing social 

contact, without 
interfering with 

access to 

privacy(Marcus 
and Barnes,. 

1999, 46) 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

conference 

room (as 
some 

mentioned 

when we 
asked them).  

Physical support 

(as cited Marcus 
and Barnes. 

1999, 42) 

Physical comfort  -Comfortable 

visitor waiting 
areas (Marcus 

and Barnes,. 

1999, 43) 

-How likely do you use the 

lounge area? (Patients and 
Caregivers) 

Patients (12%) and 

caregivers (34%) use the 
lounge area.  

 

On the 8th 

floor, there is 
only one 

lounge area.  

We noticed 
that the 

configurations 

of the 
furniture in 

the lounge are 

in way that 
may promote 

social 

interaction, 
but the 

furniture 

pieces are 
bulky and 

fixed in one 

place (not 
mobile).  

 

Single chairs 
are in the 

rooms of 

patients and 

they are 

movable.  

9. Promote the 

physical comfort of the 
user on site: 

a. Allow moveable 

chairs and seating 
arrangements where 

users can assemble the 

layout of the space  
b. Provide seating 

arrangements in the 

tunnel for patients that 
cannot physically 

access the courtyard. 

-Movable seating  
(Marcus and 

Barnes,. 1999, 

43) 
 

-Comfortable 

sleep chairs 
inside inpatient 

rooms (and 

outdoors) 
(Marcus and 

Barnes,. 1999, 

43) 
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Physical Movement(Ulrich 1999)  

Physical and 
Psychological 

benefit (Marcus 

and Barnes. 
1999, 47) 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 
 

 

 
 

Positive trip 
destination (that 

motivates 

increased 
walking)(Marcus 

and Barnes. 

1999, 48) 
 

 

 
 

 

-Ease of way 
finding in 

faraway gardens 

(Marcus and 
Barnes. 1999, 48) 

 

-Large windows 
to garden 

(Marcus and 

Barnes. 1999, 48) 
 

 

 

-How likely are you 
aware of the existing 

courtyard on the 8th 

floor? 
Nurses (71%), patients 

(33%) and caregivers 

(58%) are aware of the 
courtyard's existence.  

- Do you use currently 

use the covered passage 
in the center of the 8th 

floor? 

Nurses (62%), patients 
(53%) and caregivers 

(75%) use the covered 

passage in the center of 

the 8th floor.  

-Most of the 
nurses are aware 

of the existence 

of the courtyard 
because the 

majority has been 

working on that 
floor for more 

than a year  

-Patients' 
awareness of the 

courtyard 

depends greatly 
on the location of 

their rooms. 

Patients' rooms 

that are along the 

southeast and 

east facade are 
more aware of 

the courtyards 

existence because 
they use the 

shortcut or the 
covered passage 

more than the 

others do; this 
also applies to 

caregivers as 

well.  
-The majority of 

the windows that 

look to the 

10. Improve trip 
experience to the 

garden:  

a. Alter the covered 
passageôs conditions 

as mentioned before. 

b. Widen window 
facades, possibly the 

use of frameless 

window frames to 
promote a clearer 

view to the courtyard 

to promote proper 
visual connection 

c. Use of natural 

features as motivation 

to walk to the garden 

(stepping stones) 
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Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

courtyard are 

narrow in size.  
-The covered 

passage facades, 

which look out to 
the courtyard, are 

obstructed by 

supportive 
frames 

On-site use for 

 
Contemplative 

walks (Marcus 

and Barnes. 
1999, 48) 

 

Mild exercise  
(Marcus and 

Barnes. 1999, 48) 

 
Strenuous 

exercise 

(although not 
recommended for 

patients) (Marcus 

and Barnes. 
1999, 48) 

 

 

 

 
Enhance passage 

or shortcut 

experience 
 

 

 

-If you use the covered 

passage, for what reasons 
do you mainly use it?  

Mainly all users that 

responded to that 
question mentioned the 

use of the courtyard for a 

shortcut, and for passive 
activity such as walking 

around.  

-To relieve stress, how 
important are the 

following outdoor 

activities in the garden to 
you?(Nurses) 

Nurses (93%) consider 

"contemplating nature" as 
an important outdoor 

activity to relieve stress. 

-How likely would you 
observe the garden for 

the following?(Patients) 

Patients (94%) would 

observe the garden to 

contemplate nature.  

-How likely would you 
use the garden for the 

following? (Caregivers) 

Caregivers (83%)would 
use the garden to 

contemplate nature.  

-How likely do you use 
the corridor (a space that 

requires physical activity 

mainly) (asked to patients 
and caregivers) 

Patients (61%) and 

caregivers (36%) use the 
corridor.  

The use of the 

covered passage 
is considered 

mainly as a 

momentary 
activity, due to 

the unbearable 

heat, improper 
ventilation and 

the insufficient 

lighting due to 
tint on glass that 

absorbs heat and 

reflects light.   
The view from 

the tunnel outside 

to the courtyard 
is not clear 

because the 

supportive 
frames on its 

facades, which 

disturb the view 

towards the 

outside.  

 

11. Enhance the 

condition of the 
covered passage to 

promote better 

experiences: 
a. Ensure the use of 

covered passage as 

part of the primary 
circulation to induce a 

better visual 

interaction with the 
courtyardôs garden. 

b. Provide proper 

ventilation and 
temperature in the 

covered passage 

c. Provide proper 
lighting in the covered 

passage and in the 

garden for night use 
as shortcut 

d. Use low medium 

size vegetation 

aligned according to 

the circulation 

movement to create 
visual connection 

while indoor walking 

-Designs that 

facilitate patient 
accessibility and 

independence 

(Marcus and 
Barnes. 1999, 48) 

 

-Walking 
features (loops/ 

trails) (Marcus 

and Barnes. 
1999, 48) 

-To relieve stress how 

important  or how likely 
would you use the garden 

for  "walking around" 

?(Nurses and Caregivers) 
Nurses (87%) and 

caregivers (88%) 

consider walking around 
as a use of the garden.  

-To relieve stress how 

likely would you observe 
the garden while 

"walking around"? 

(Patients) 
Patients (89%) would 

observe the garden while 

walking around. 

-Some patients 

are seen in the 
corridors of the 

8th floor with the 

IV lines walking 
around during 

treatment.  

-One nurse 
informed us that 

some patients 

walk around also 
in the tunnel 

during 

treatments, when 
weather 

conditions are 

smoother. 
 

12. Promote mild 

exercising through 
design strategies: 

a. Include walking 

features in garden 
design such as loops 

and trails  

b. Clear walkways to 
ensure comfort of 

walking around while 

contemplating nature  
c. Enhance covered 

passage's conditions 

to encourage its 
further use (as 

mentioned in previous 

guidelines) 

-Space for 

aerobic and non-

 Patients' physical 

wellbeing 

 



127 

ñTable 8 ï Contôdò 

Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

aerobic  (Marcus 

and Barnes. 
1999, 48) 

 

-Space that 
provide 

opportunity for 

play, specifically 
for kids (Marcus 

and Barnes. 

1999, 48) 

depends on their 

condition. Some 
patients are more 

physically active 

than other 
patients are.  

Indoor physical 

rehabilitation 

settings with 
large windows to 

outdoors  
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Natural Distractions(Ulrich 1999)   

-Positive 

distractions in 

natural settings 
(as cited in 

Marcus and 

Barnes,. 1999, 
49) 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Visual contact 

with nature 

elements 
(Marcus and 

Barnes. 1999, 

48)  
Fascination(as 

cited in Marcus 

and Sachs 
2014, 29) 

 

 
 

-Greenery 

(as cited in 

Marcus and 
Barnes. 1999, 53) 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 

 
 

 

 
 

-Water  (as cited 

in Marcus and 
Barnes. 1999, 53) 

 

 

-How likely are you 

familiar with the 

knowledge of benefits 
exposure to nature on 

enhancing wellbeing?  

Nurses (93%), patients 
(82%) and caregivers 

(83%) are very much 

familiar with the 
knowledge of benefits of 

exposure to nature for 

enhancing wellbeing.  
-How likely do you 

consider "lack of plants 

and greenery" as a 
stressing factor in the 

hospital?  

Nurses (82%), patients 
(72%) and caregivers 

(83%) consider the lack of 

plants and greenery as a 
stressor.  

-How likely would you use 

the garden to 
"contemplate nature"? 

(Nurses and Caregivers) 

Nurses (93%) and 
caregivers (88%) will use 

the garden to contemplate 

nature. 
-How likely would you 

observe the garden to 

"contemplate nature"? 

(Patients) 

Patients (94%) would 

observe the garden to 
contemplate nature.  

-How effective are the 

following aspects of a 
garden for restoring your 

attention or enhancing it? 
(Patients and Caregivers) 

Patients (78%) and 

caregivers (82%) believe 
that looking at natural 

species interface is 

effective for restoring 
attention and enhancing it.  

-Kindly rank the following 

elements in nature that 

-There are no 

proper views to 

nature in 
patientsô rooms 

except for one 

room suite on 
the corner of the 

western façade 

that has an extra 
seating area with 

a view towards a 

connective 
courtyard 

containing a few 

plant pots  
-Despite the 

obstructive 

views from 
other facades -

due to excessive 

city built-up- 
users still seek 

any form of 

outside scenery 
by moving their 

moveable 

furniture next a 
windowpane. 

-The only 

available 
greenery in the 

courtyard 

appears through 

invasive plants 

and withered 

plant pots.  
 

 

Existence of 
treated water 

supply for 
potential 

gardens in 

AUBMC 
 

 

 
 

 

 

13. Endorse visual 

contact with natural 

sceneries:  
a. Enlarge window 

size and orientation to 

permit better visual 
connection with nature 

b. Relocate/ redesign 

the location of patients 
room to look at the 

garden  

c. Include softscapes 
and greenery in garden 

design  that have the 

naturally happening 
character and some 

man-made features 

 
 

14. Use of water and 

water features in 
garden: 

a. Install water 

features and reflection 
that have soothing 

effects and reduce 

irritating noises by 
focusing on auditory 

processes.  

b. Design water 
features that are 

appropriate for the load 

of the courtyard 

(500kgs/m2). 

c. Use recycled water 

d. Minimize water 
consumption  
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-Flowers- "notion 
of the plant 

material" (as cited 

in Marcus and 
Barnes. 1999, 53) 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element: 
Nurses and caregivers 

placed "being surrounded 

by greenery" in the first 
position and patients' 

selected "observing 

greenery" to be among the 
top 3 important visual 

elements of a garden.  

-If you were the person in 
the below sketch, in which 

space would you feel more 

relaxed? 
Nurses (47%) identify the 

mixture of manicured and 

natural covers as effective 
for stress relieving, 

comparatively patients 

(66%) and caregivers 
(66%) suggest that natural 

vegetation (not manicured) 

proposes comfort.  
-If the 8th floor courtyard 

were a garden to look at, 

what would you like to see 
in it? (Patients) 

11 out of the 17 that 

completed the question 

mentioned the presence of 

a water feature ( fountain, 
waterfall, or stagnant 

water) 

-If the 8th floor courtyard 
were a garden to look use, 

what would you use it for? 

(Caregivers) 
3 out of 9 caregivers that 

completed the question 

mentioned the enjoying a 
water feature as a vital 

component of the garden. 

-Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving 
element(Nurses and 

Caregivers) 

Sounds of water were 
placed among the most 

important top three 

elements.  
-Kindly rank the following 

elements in nature that 

help you relieve stress 
when you observe/look at 

them from the first (1) 

being the most stress 
relieving to the last one 

being the least stress 

relieving element: 
(Patients) 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

It is 

recommended 
by the 

oncologist to 

refrain from 
including in the 

plant material 

any plants that 
produce pollen.  

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

It is 
recommended 

by the plant 

engineering 
department that 

 

 
 

 

 
 

 

 
 

 

 
 

15. Suitable plant 

selection: 
a. Incorporate native 

foliage species that are 

eye-catching, colorful 
and cultivate suitable 

seasonal plant 

selections 
b. Avoid flora that 

produces pollen and 

fragrances. 
c. Allow natural 

character of vegetation, 

not pruned vegetation 
rather than man-made. 

 

16. Include notion of 
greenery: 

a. Raised planters 

when structure does 

not allow support  

b. Lawn when 
possible or similar 

native species' effect 

 
17. Cultivate mixed 

vegetation covers that 

enrich the surrounding 
such as low shrubs and 

medium sized trees. 

18. Ensure that medium 
size trees are placed in 

regions that have 

proper technical 
support (above 

columns) 
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-Trees (as cited in 
Marcus and 

Barnes. 1999, 53) 

 

Observing a water feature 

was placed among the top 
three most important 

elements of the garden.  

- Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving 
element(Nurses) 

Nurses placed water 

reflections among the top 
three important elements 

of garden.  

- Kindly rank the following 
elements in nature that 

help you relieve stress 

when you observe/look at 
them from the first (1) 

being the most stress 

relieving to the last one 
being the least stress 

relieving element: 

(Patients) 
Patients placed water 

reflections among the top 

three important elements 
of garden. 

-Participants were asked 

to draw their own relaxing 
garden. 

7 patients out of 11 that 
sketched a garden included 

in their drawings water 

features (centralized 
fountain, water fall, 

flowing water, and 

stagnant water) 
4 caregivers out of 4 that 

sketched a garden of their 

imagination included in 
their designs a water 

feature (centralized 

fountain, waterfall, 
stagnant water) 

-If you were the person in 

the below sketch, in which 
space would you feel more 

relaxed? 

Nurses (52%), patients 
(77%), caregivers (58%) 

preferred flowering plants 

and trees as a space for 
them that is considered 

relaxing.  

-If the 8th floor courtyard 
were a garden to look use, 

what would you use it for? 

(Nurses and caregivers) 
1 out of the 2 nurses that 

answered that question 

mentioned colorful 
flowers and trees to be in 

the garden 

2 out of the 9 caregivers 
that answered that 

vegetation be in 

pots and 
elevated from 

the floor, due to 

load issues and 
irrigation 

strategies. 
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question mentioned 

colorful flowers and trees 
to be in the garden 

-If the 8th floor courtyard 

were a garden to look at, 
what would you like to see 

in it? (Patients) 

7 out of the 17 patients 
that answered that 

question mentioned 

"colorful flowers" as an 
important feature to look 

at in the garden.  

- Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element. 
Nurses, patients and 

caregivers selected 

"colorful flowers" among 
the top three important 

visual landscape elements 

in natural settings. 
-If you were the person in 

the below sketch, in which 

space would you feel more 
relaxed? 

Nurses (70%), patients 

(77%), and caregivers 

(83%)- chose mixed tree 

and vegetation covers. 

Exposure to 
nature qualities  

(Marcus and 

Barnes. 1999, 
53) 

 

-Birds and 
wildlife  (Marcus 

and Barnes. 1999, 

53), (Lau & Yang 
2009, 56-57) 

-Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element. 
Caregivers are the only 

users that selected "seeing 

wildlife" among the top 3 
selections. 

-If the 8th floor courtyard 

were a garden to look at, 
what would you like to see 

in it? (Patients) 

2 out of 17 patients who 
answered that question 

highlighted the notion of 

birds and wildlife 
(butterflies) 

Patients are not 
supposed to be 

exposed to 

wildlife or 
animals due to 

low immunity 

levels, according 
to oncology 

physicians.  

In severe cases 
of neutropenia, 

patients are kept 

in isolation such 
as the BMT unit 

and certain 

patients rooms 
depending on 

the case.  

The researcher 
in hygienic 

costumes and 

gowns 
approached 

some patients.  

19. Employ discreet 
elements for bird and 

butterfly attractions 

-Provide Sunshine 
(Marcus and 

Barnes. 1999, 53), 

(Lau & Yang 
2009, 56-57) 

(Pasha,. 2013, 93) 

 
 

-How likely do you 
consider the "lack of 

natural light" as a 

physical stressors?  
Nurses (80%), patients 

(17%)  and caregivers 

(50%) consider the lack of 
natural light as a stressor.  

-If the 8th floor courtyard 

were a garden, what 

Patients' rooms 
are well lit with 

natural lighting. 

We noticed that 
the orientation 

and location of 

the rooms, 
overlooking the 

outdoors of the 

whole facility 

20. Avoid excessive 
direct sunlight 

especially in patientsô 

rooms. Sunshine is 
essential nevertheless 

shade must not be 

disregarded 
 

 

 



131 

ñTable 8 ï Contôdò 

Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

would you use it for? 

(asked to nurses and 
caregivers) 

One out of the 12 nurses 

that responded to that 
question clearly mentioned 

the notion to enjoy 

sunshine.  
 

provide 

sufficient 
natural light and 

sunlight into the 

rooms. This is 
why lack of 

natural light is 

not considered 
as a stressor. 

Artificial 

lighting only 
lights nurses 

work areas. In 

addition, they 
are not 

sufficiently lit 

with natural 
light due to the 

opacity of the 

windows and the 
gloomy 

ambiance of the 

corridors.  
-The courtyard 

is exposed to 

direct sunlight.  

 

 
 

 

-Provide proper 

shade(Pasha,. 

2013, 93) 
 

-If you were the person in 

the sketch below, which 

type of shade, would make 
you feel more relaxed? 

(asked to all participants)  

Nurses (70%), patients 

(77%), and caregivers 

(83%)-selected informal 

tree shading for types of 
shade. 

-According to 

the observation 

of the courtyard, 
two veils 

provide shade.  

-Shade is also 

provided in the 

courtyard 

depending on 
the sun 

movement.  

21. Moderate access to 

sunshine in a way that 

it positively affects the 
mood accompanied 

with the access to 

shady areas by 

providing informal 

shading through tree 

canopies that can 
shield the user from hot 

or rainy weather 

-Fragrances 
(Marcus and 

Barnes. 1999, 53), 

(Lau & Yang 
2009, 56-57) 

 

-Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element. 
Nurses least favored 

element in a garden was 

fragrances among the list; 
however, it is not among 

the top three elements for 

all three users.  

-In an interview 
with the 

oncologist, it is 

recommended 
that patients 

refrain from 

being around 
fragrances.  

 

22. Harbor non-
aromatic, non-toxic 

and non-allergic plants 

that would not cause 
nausea and discomfort 

-Sounds of nature 

(birds, moving 

water, breeze) 

(Marcus and 
Barnes. 1999, 53) 

-Kindly rank the following 

elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element. 
Listening to sounds of 

birds was placed among 
the top three most 

preferred landscape 

elements.  

Patients are not 

supposed to be 

exposed to 

wildlife or 
animals due to 

low immunity 

levels, according 
to oncology 

physicians.  

23. Employ slight 

elements for bird and 

butterfly attraction that 

fascinate users, 
however ensure 

minimal contact with 

humans to reduce cross 
contamination. 

-Natural 
ventilation (Lau & 

Yang 2009, 73) 

 
 

 

-If the 8th floor courtyard 
were a garden, what 

would you use it for? 

(caregivers) 
Two out of 9 caregivers 

that responded to that 

-Technical floor 
above the 10th 

floor extracts the 

air from the 
courtyard. There 

is also an 

24. Provide proper 
cross ventilation 

techniques; it is 

recommended to find a 
solution for the 

technical floor above 



132 

ñTable 8 ï Contôdò 

Theory Restorative 

component 

Restoration 

through: 

Design 

implication/ 

consideration 

Survey Outcomes  Observations 

and Site 

visits  

Guideline 

question, specifically 

mentioned, "to breathe 
fresh air" as a reason to 

use the garden 

 
 

extractor placed 

on one of the 
windows 

overlooking the 

courtyard the 
extracts air from 

the courtyard, 

filters it and 
supply it for the 

BMT unit.  

-The covered 
passage lacks 

any source of 

fresh air. During 
the site visit, 

which took 

place during 
summer season, 

we noticed that 

the air 
conditioning is 

not sufficient 

making it a hot, 
unbearable 

space to be 

around.  
-Openings in 

patient rooms 

are locked and 
access to fresh 

air is prohibited. 

Physicians 

recommend that 

being in direct 
contact with 

outdoors may 

pose serious 
health risks.  

-The courtyard 

is a depressed 
plane with 

minimal cross 

ventilation, 
however the 

ration of d/h 

helps in 
providing 

natural 

ventilation.  

the 10thbecause it 

extracts air from the 
courtyard keeping it as 

an airless hollow space.  

-Visual motion   
 

 

-Kindly rank the following 
elements in nature that 

help you relieve stress 

from the first (1) being the 
most stress relieving to the 

last one being the least 

stress relieving element. 
Observing wind and 

objects moving obtained 

the least preference from 
patients.  

 25. Grow plants that 
sway along with 

breezes such as 

weeping willows and 
narrow sized leafy 

plants 

   -Calmness of 

Space 

-Kindly rank the following 

elements in nature that 
help you relieve stress 

from the first (1) being the 

most stress relieving to the 
last one being the least 

stress relieving element. 

All three participants 

 26. Ensure the calmness 

of space: 
a. Proper 

monitoring/design of 

garden to control 
overcrowding and 

discomforting features  

b. Controllable 
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ranked the "calmness of 

space" as the most favored 
element of a garden, 

enjoying it while in the 

garden (case of nurses and 
caregivers) or visually 

from the inside (patients). 

measure for certain 

garden features like 
water fountains and 

water falls 

 

 

B. Summary of Guidelines 

The following section presents the guidelines in a contextual system. After the 

analysis of the survey outcome using Ulrich's theory, and the guidelines from literature 

review it was noticed that there are certain design criteria that is applied for presenting 

the guidelines.  It is important to note that in the following section the covered passage 

on site is considered as part of the courtyard as it is physically a central element of the 

courtyard and its indoor extension. It will be the primary space accessed by patients 

who are unable to be outdoors due to their medical condition.  

The guidelines are divided according to the following: 

¶ Overarching guidelines 

¶ Thematic guidelines  

¶ Global guidelines 

The strategic location, privacy and contact with nature are considered 

overarching because they are comprehensive issues that are inclusive throughout the 

guidelines.  

The thematic guidelines are mainly physical guidelines that are important for 

developing proper design strategies for the 8th floor courtyard to become a garden.  

Global guidelines are the guidelines, which could be applied universally for 
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successful garden designs on existing roofs. For successful outcomes it is important to 

discuss the method to plan the design process and to consider designing for 

sustainability.  

 

1. Overarching Guidelines 

a. Strategic Location 

The location of the garden is important to be at close proximity to the various 

services and functions around the space.  

The garden poses centrality by being surrounded by different areas around the 

8th floor and other floors (9th and 10th) such as the lounge area, staff working units, 

and some patient rooms from other floors. It is accessible from different floors 

physically and visually to make it beneficial for other users around the hospital. In 

addition, it is easy access to reach by using the elevator, and does not require the use of 

the stairs, which implies that it does not require a lot of physical activity to reach to it.  

 

b. Privacy 

Privacy is an important aspect that a garden should provide for its users. The 

garden can present privacy by designing certain places suitable for privacy-related 

activities and by making the garden effective for those users who access it for private 

matters such as being alone or being away or sitting in seclusion and contemplating, to 

avoid overcrowding away from the vision of other people. Participants of the study, 

highlighted an importance to the availability of the required level of privacy for proper 

wellbeing and minimal stress levels.  
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c. Contact with Nature 

Visual or physical contact with natural elements that include greenery, wildlife, 

and water (visually, physically or mentally accessible) play an important part in 

restoring and enhancing wellbeing. The survey employed helped in determining what 

natural elements or aspects in nature that the garden should offer for users to be less 

stressed. 

 

2. Thematic Guidelines 

a. Design for Visibility  

¶ Enhance visual connection to the garden and landscape from 8th floor 

primarily and 9th, 10th floor secondarily.  

- Enhance visibility from indoor towards the garden from nurses 

working areas.  

- Maximize views by enlarging windows and lowering windowsills, 

especially in rooms that look into the garden from various floors such as 

patient's rooms on other floor levels. 

- Alter the covered passage's tinted glass to a transparent glass in 

order to enhance views to garden. 

- Remove window frames of the covered passage to provide clear 

views to the garden.  

- Promote visual connection with nature when tunnel is used for 

circulation by growing plants along the tunnel at eye-level to retain a 

connection with passers-by.  

- Where garden is available to general patients (9th and 10th floor), 

enhance their visual connection to the garden by orienting windows and indoor 
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seating where possible.  

- Provide appropriate visual connection to garden from main waiting 

areas 

- Remove opaque covers from windows of the 8th floor looking into 

the garden. 

 

 

 
Fig.58. (Left) Suggested design for tunnel facades, (middle) existing facade of tunnel, 

(right) window frames that is suggested to replace them by frameless windows. 

 

 

 
Fig.59. A suggestion for how the covered passage can be designed so that users who are 

refrained from accessing the outdoors can enjoy contemplating the garden from inside. 
 

 

¶ Provide visual privacy: an important factor of the garden due to its 

centrality.  
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- Allow for secluded spaces within the garden to promote private 

activities (such as crying).  

- Allow for a variety of spaces that promote diverse activities with 

different privacy levels including spaces for contemplation and spaces for 

socializing.  

- Create visual buffers from indoor spaces and in the courtyard 

through various planting techniques.  

- Avoid "fish-bowl effect" by screening garden private areas from 

indoor views through planting and other features.  

- Present windows with controllable curtains instead of the existing 

opaque stickers to ensure visibility and promote a sense of control over the 

privacy level required for indoor spaces 

 

 

 
Fig.60. Combination of open and enclosed spaces 
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Fig.61. (left) Secluded spaces that may be used for crying, (right) variety of spaces 

within one garden  

Source: Marcus and Sachs/Quatrefoil 

 

 

¶ Prioritize visual connection according to user. Patients are neutropenic so 

they are not supposed to be outdoors. Nurses are busy and have a short break time.  

- Provide visual access to garden for patients, as they are unable to 

access it physically.  

- Distribute indoor spaces to prioritize garden views to needy users 

(for example neutropenic patients sitting in isolation.) 

 

 

 
Fig.62. Patients from upper floor levels or even on the same level can visually access 

the garden from indoors.  

Source: Virginia Burt Designs 
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b. Design for Accessibility 

¶ Emphasize way finding to increase knowledge of existence and easy access. 

Properly advertising the garden and by providing useful directions help inform users 

about the existence of the garden when they need it.  

- Provide labeling, highlighting the existence and location of garden 

on floor maps including emergency exit maps.  

- Provide adequate signage leading user to garden, since no labeling 

exist on site.  

- Make obvious the doors that lead to courtyard including those to 

the covered passage. Two barriers presently coat the main entry to the covered 

passage that takes you out to the courtyard.  

- Provide adequate visibility of garden from public spaces within the 

facility (lobbies, waiting areas) without hindering privacy.  

- Advertise the garden space to raise awareness and encourage use 

for example on websites and public forums.  

- Provide clear directions on general floor maps in strategic areas.  

 

 

 
Fig.63. Proper labeling and signage to ensure that all users are aware of the garden's 

existence, location and accessibility  

Source: ulamuses.wordpress.com 
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¶ Ensure appropriate accessibility for users of all ages and abilities.  

- Follow ADA (Americans with Disabilities Act) and other standards 

- Avoid complex garden design features. Ensure the design is clear, 

and functions are comprehended easily for appropriate use. 

- Ensure appropriate selection of hardscape material.  

- Make sure to provide proper maintenance programs to ensure 

proper accessibility.  

- Doors that take you to the garden must be easy to operate.  

- For those users on wheelchairs and those that use canes, make sure 

to supply pathways with thresholds that are smooth and flat.   

 

 

 
Fig.64. (left)Smooth and flat pathways.(Right) Ensure accessibility for all ages and 

abilities 

Source: http://www.ourtownsylvania.com/www.nrshealthcare.co.uk 

 

 

¶ Allow for continuous access from or to the garden for all-time use.  

- Provide proper lighting in covered passage and in the garden for 

night use and light that does not produce heat or glare. 

- Ensure doors (from covered passage to the garden) are open/ 

unlocked at all times. 
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Fig.65. (left) Ensure doors are unlocked. (Right) Proper artificial lighting for night use 

 

 

¶ Enhance circulation around garden from the inside spaces. 

- Ensure the use of covered passage as part of the primary circulation 

to induce a better visual interaction with the garden. This could be done by 

making it more comfortable as a space and removing the separating doors for 

easier access. 

 

c. Design for Comfort and Use 

The garden should be a comfortable place for all users to ensure their constant 

use of it. Comfortable garden designs include comfortable places to walk and sit. It is 

also important that a comfortable garden provide a sense of control, opportunity to be in 

contact with nature (directly or indirectly) and to socialize with others. Proper 

controllable climatic features, a variety of spaces, appropriate seating arrangement and 

selection of furniture items, in addition to providing a calm space with the required 

utilities make a garden comfortable and practical.  

¶ Ensure appropriate climate conditions by design, landscaping techniques, 

vegetation, and appropriate accessory selection. 

- Enhance the condition of the covered passage to promote better 
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experiences by providing proper ventilation and temperature during all seasons.  

- Provide proper cross ventilation techniques in the garden. It is 

recommended to find a solution for the technical floor above the 10th because 

it extracts air from the courtyard keeping it as an airless hollow space. 

- Provide proper features and furniture items that help in enduring 

unbearable climatic conditions such as umbrellas, fans, or water features.  

- Present shade in the garden through use of vegetation and trees 

- Ensure spaces within the garden are well lit and have the needed 

sunlight exposure 

 

 

 
Fig.66. (Left)Technical floor above the 10th floor that presents uncomfortable climate 

conditions.(Middle)An attempt to provide shade in the courtyard.(Right) tint on glass 

and insufficient ventilation in tunnel make it an airless hollow space during summer. 
 

 

¶ Design a variety of spaces to fulfill the desired use of the user.  

It is important that the design include several subspaces to prevent 

overcrowding and allow for the required privacy users seek in the garden.  

- Create a combination of open and enclosed spaces for diversity of 

use and privacy levels.  

- Shape the garden using vegetation and plants.  

- Create subspaces by incorporating different planting levels.  
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- Create subspaces with cluster seating areas to accommodate 

socializing levels  

 

 

 
Fig.67. A variety of spaces within one garden through vegetation 

 

 

 
Fig.68. Secluded spaces in the garden that may be used for contemplation 

Source: www.programmed.com.au 
 

 

¶ Provide suitable seating arrangements for the appropriate company needed 

by users, whether to be alone or to be with/around others 

- Provide movable furniture for onsite seating configurations where 

users can assemble the layout of the space according to their needs such as to 

sit alone, or in groups, or along certain features, they desire to be close to. 

However, make sure not all seating is mobile. It is important for the garden to 

retain calmness of space.  

- Provide different types of seating arrangements: groups of right 
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angled or centripetal benches for social interaction and individual fixed seating 

for users who want to sit alone. It is important to make sure that not all seating 

is intended for groups.  

- Place seating designs on raised platforms or along planter edges 

when additional privacy is needed. Fixed seating should be placed in front of 

plantings or hedges 

- Provide seats along walkways where available-mainly the covered 

passage-, for elderly users or users with limited physical capabilities in case 

they were not able to walk further and also for patients that enjoy longer 

contemplation (these could include reclined seats) 

- Place seats in strategic areas that overlook a proper view into the 

garden and outside since views are crucial and essential for the design. 

 

 

 
Fig.69. (Left) Right-angled seating options intended for groups. (Right) Seats along 

pathways 

Source: www.amacad.org/www.hok.com 

 

 

¶ Select appropriate furniture and accessory for sense of control, comfort and 

preferred use of the garden. 

- Select seats that appropriately suit the comfort of users.  Make sure 

to use strong supportive seats with back and arm rests.  
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- It is important that the garden provides different climatic 

experiences. Some people may seek the garden to sit under the sun while some 

under the shade. For this reason, it is recommended to include adjustable 

umbrellas and large canopy trees for shade in the garden.  

- The type and material of the seats should be well selected for the 

garden. They should be strong enough to withstand damage from weather 

conditions and ensure that they do not reflect glare.  It is important that seats 

should not absorb heat during summer and cold during winters. It is 

recommended to use wooden seats that could retain weathering and 

degradation.  

- Movable seats should be light, easy to carry and not bulky.  

- Cushions, fabric and textile material of seats should be durable and 

stain resistant- easy and not costly to maintain.   

- Tables could be included in the selection of furniture to allow 

nurses take paper work outdoors to the garden when they desire to do so.  

- Contemplating nature is an important use of the garden, so it is 

recommended to provide chaise longues for users who like to relax and look at 

the sky during the night.  

- Selection of lighting is important. Outdoor lighting may be solar 

operated and should be placed in areas where they do not shine to the indoors 

or in people's eyes.  

- Ensure the use of electric sockets that are specifically designed for 

outdoors (preferably waterproof). They should be placed on structures or trees 

that may hold seasonal lighting when needed.  

- Distance markers and informative panels (panels that tell the user 
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how long is one complete walk around that specific pathway, or how much 

vitamin you are getting from sun exposure) are interesting features in a garden.   

 

 

 
Fig.70. (Left) Seating areas along pathways and planters (Right) Wooden furniture 

selection for outdoor settings 

Source: www.pintrest.com/http://www.townscapeproducts.co.uk 
 

 

¶ Ensure the calmness of space; one of the main features that attract 8th floor 

users to the garden. 

- Proper monitoring of garden to control overcrowding and 

discomforting features  

- Controllable measures for certain garden features like water 

fountains and waterfalls. 

- Prioritize private areas in the design 

- Keep main useable areas away from windows and indoor 

connections 

¶ Design for safety to promote comfort. 

- Provide low vegetation to allow for continuous visual access from 

walkway and main usable spaces within garden 
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- Emergency phone and restrooms should be located in regions that 

are close to the garden.  

- Electric outlets should be available in throughout the garden.  

- Ensure appropriate lighting 

 

d. Design for Natural Distraction 

¶ Provide fascination through vegetation and wildlife. 

- Fascination could be offered in the garden using vegetation as a 

design mix or vegetation that sways with the wind, and trees that produce 

different shades, and have interesting trunks or strange flowers.  

- Allow for natural looking vegetation or a combination of man-

made and natural looking landscapes.  

- Use low medium size layered vegetation to allow for visual 

connection to garden spaces while taking a stroll in the tunnel.  

- Harbor non-aromatic, non-toxic and non-allergic plants that would 

not cause nausea and discomfort. 

- Cultivate mixed vegetation covers that enrich the surrounding such 

as low shrubs and medium sized trees. 

- It is preferable for the users of the garden to be under the shade that 

is produced by nature and not by artificial shading such as pergolas or stretched 

cloths.  

- Provide lawn in certain areas when possible or similar alternative 

species.  

- Suitable plant selection; foliage that is eye-catching, colorful and 
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cultivates suitable seasonal plant selections 

- Avoid flora that produces pollen and fragrances. 

- Minimize elements that attract birds or wildlife to assure minimal 

contact with humans to reduce cross contamination.  

- Tall trees that extend views outwards are interesting in delivering 

the notion of extent.  

- Seasonal plants, attractive garden features that portray 

Mediterranean characteristics such as the use of local herbs and vegetation 

(olive trees for example) and natural stone may be useful ways to give the 

garden the familiar typology in such a location.  

 

 

 
Fig.71. (left) Use of mixed vegetation covers of different sizes. (Middle) Shade is 

preferably provided through trees and planters. (Right) Flowering plants make good 

foliage options for the therapeutic garden. 

 

 
Fig.72. (Left)Mediterranean Landscapes from users' drawing could be seen by the 

illustration of natural stone and a centralized fountain.(Right)Notion of extent through 

one of the sketches done by users 
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¶ Work with sounds; sound is a main stressor around the courtyard due to the 

chilling towers on the roof.  

- Attenuate sounds and disturbing noises coming from mechanical 

equipment (HVAC, blowers, extractors) by properly planning their location 

and by using natural features of garden that screen these noises such as 

dynamic water features.  

- Provide soothing sounds using natural features such as water.  

- Provide operable windows for connection with outdoor garden 

sounds where possible.  

¶ Design with water: a stress-relieving component of the garden according to 

users.   

- Install water features that have soothing effects (calming and 

soothing sounds) and produce reflections. Water features could be used as 

ways to reduce irritating noises by focusing on auditory processes.  

- Introduce seats around water features where possible.  

- Avoid water features that splash water on pathways making them 

wet. Such features attract insects and make the place more prone to transfer 

airborne bacteria. 

- It is more attractive when the water feature engages more than one 

sense such as sight and hearing.  

- The design team of the garden should include and infection-control 

officer to control water-related infections.  

¶ Accommodate for visual motion 

- Grow plants that sway along with breezes such as weeping willows 
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and narrow sized leafy plants. 

- Portray the notion of visual motion in the garden through dynamic 

water features such as waterfalls  

 

 

 
Fig.73. Weeping willow branches swaying along with the breeze 

Source: briefinsights.blogspot.com 
 

 

3. Global Guidelines 

a. Design Your Design Process 

Designing successful healing outdoors requires proper planning at its initial 

phases. The design team should not only include the designer since the design process is 

interdisciplinary. A strong team includes psychologists, architects, landscape designers, 

horticulture therapists, and engineers (mechanical, structural, electric). The design 

should be examined from various disciplines where specialists of the related 

background have a thought in the design. Initiating the design by commissioning a 

coherent group of skilled experts puts a solid foundation for the success of the design.  

Successful designs of healthcare facilities are those that follow the strategies to 

promote optimal healing spaces. Importance is given simultaneously to the outdoor in 



151 

the same level as the indoor and the overall experience of any user of the facility should 

be soothing and almost perfect. 

Proper programming and planning of the design process facilitate the 

delivering of the project at the proper time. Setting milestones of the different phases of 

the design could be a way for proper planning the process. Moreover, the approval and 

follow-up of every member of the team is important before proceeding to the next 

phase. This helps in making the whole design process clear at all stages and it makes the 

team member highly cooperative.  

The design process should follow in a way or another, the participatory 

approach. Using surveys and interviews of users or people whom the design is intended 

for, prompts the success of the design that is generated from usersô inputs, and from the 

design meeting usersô needs and requirements.  

 

b. Design for Retrofitting 

Retrofitting a green roof on an existing building is not like designing on a pre-

planned green roof. In both processes, it is important that the outcomes create 

sustainable designs but there are different measures and procedures to follow for each 

approach. Most of roofs in buildings, especially in highly urbanized settings, are usually 

used for mechanical equipment storages. Using roofs as therapeutic landscapes can be a 

benefit to a healthcare facility located in a highly urbanized city such as Beirut.   

When retrofitting it is important to consider several important aspects that are 

essential components for successful outcomes.  

¶ First, engineers should perform proper studies to understand the load 

bearing capacity of the roof. This will help the landscape designer to understand what 

type of green roof they are planning to design whether it's extensive, intensive or semi-
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intensive. For this case study, the green roof may be a combination of both intensive 

and semi-intensive green roof. According to survey results, it was noticed that users 

require different levels and kind of vegetation, for this reason a mixture of intensive and 

semi intensive green roof may provide the appropriate selection of green roof.  

¶ Second, an important issue to consider is the waterproofing membranes that 

will be applied on the roof. On the seventh floor below, which is the NICU, users are in 

critical conditions and cannot be moved frequently during water leakages if they were to 

happen. 

¶ Third, consider proper planning, selection and installing of vegetation and 

greenery. It is recommended to appropriately place medium/large size trees above 

columns or in areas allowing for structural weight. In areas where load cannot support 

the vegetation desired, consider using the elevated planting platforms for gardens on 

existing roofs. Types of vegetation should include native plants that require minimal 

maintenance and watering, in addition to the requirements mentioned earlier in the 

thematic guidelines.  

¶ Fourth, it is crucial to include well provisioning of maintenance and storage 

areas for maintenance equipment near the garden. Hose bibs are needed in areas that 

require manual watering. The availability of water supply is important to consider 

preliminarily ensuring sufficient and adequate reach of water for irrigation. Gardens on 

existing roofs require a well provisioned plan for effective water supply.  

 

c. Design for Sustainability 

It is noteworthy to re-emphasize the importance of designing based on 

sustainability purposes without solely relying on aesthetic features and users' 

needs.Aiming to provide excellence and innovation in the field of healthcare in addition 
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to the expansion of the facility's services, preparation for a sustainable healthcare 

facility could be a benefit to the AUBMC Vision 2020-a candidate for the LEED 

certification for Silver rating.Prominent garden designs count mainly on how efficient 

the design is in terms of cost, environment and the society.  

¶ Sustainable designing of green roofs include proper provision for minimal 

water consumption, low maintenance plantation and gardening techniques, the use of 

native plants that require minimal irrigation and the appropriate use of green roof 

strategies.  

¶ The design should be cost efficient and not costly, which means 

maintenance requirements are not expensive. Water features should be easy to maintain 

and should have a consistent plan.  

¶ The use of water should be recycled water and not fresh water.  

It is important to highlight that the benefits of the green roof are not just to 

meet temporary targets and its success should not be intended for a short term plan but 

for the long run and for the future. 
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CHAPTER VII 

CONCLUSION 

 

A. Research Findings 

The purpose of this study was to identify design guidelines for therapeutic 

gardens that help in reducing stress levels while using a pre-occupancy strategy. One 

important outcome of this research is that people value nature. AUBMC users were 

conscious of the importance of nature's effects in reducing stress. Every person has a 

distinct perspective about what in nature is considered as stress relieving. Moreover, 

this study showed that practice did prove theory right. It was through this thesis that 

design guidelines were generated from theoretical aspects and notions such as Ulrich's 

theory. It set down the foundation for the development and compilation of effective 

guidelines that could be applied site specific and/or universally. The methodology 

applied for this thesis came from an interdisciplinary approach. It linked the notion of 

stress reduction and medical environment to the notion of nature as a healing element, 

to the notion of potential spaces for healing and to creating design guidelines for these 

spaces. A crucial part of the methodology was the survey and the way it was designed 

or formulated.  It looked at simple questions that relate to the concept of healing aspects 

of nature and peoples preference to natural characteristics for relieving stress using 

images and sketching.   

This study gave further insight on the natural, social and physical aspects in 

gardens that aid in reducing stress for the local community. The study highlighted the 

most important aspects for the design of an effective therapeutic garden on the 8th floor: 

the strategic location, visibility, accessibility, climate and condition, use and activity, 
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and natural/lightly maintained greenery. These aspects cannot be generalized, their 

application and detailed design will be site specific and a participatory approach to their 

development proved to be crucial for a successful design. 

 

B. Research Contribution  

This study can contribute to the applicability of therapeutic landscapes on 

existing roofs even though the existing courtyard on the 8th floor may be small in size. 

AUBMC has other open areas, which could be potential candidates for therapeutic 

outdoor spaces that may allow for different needs and uses and therefore the study will 

provide guidelines for other therapeutic and non-therapeutic green roofs in AUBMC. 

An important question here to ask is; how can we create an environment where plants 

can survive in under certain conditions that the site imposes? This could be done by the 

interdisciplinary approach including scientist and environmentalist that can contribute in 

the study and help create a design.  

Knowing that most of the open spaces in highly dense urban areas are on 

building roofs or structures, whether in private or public spaces, the study will allow for 

the application of healing landscape designs in other urban facilities in Beirut and 

similar urban areas.  

Pre- and post-occupancy evaluations include the testing of a physical setting 

before the projectsô construction and then after its completion (Shepley 2011,9). The 

following thesis used a pre-assessment method to investigate what qualities in nature 

and outdoor settings, in public spaces, contribute in the reduction of stress. It is 

recommended to perform a post occupancy assessment for the effectiveness of the 

garden after implementation to measure its benefits, test the effectiveness of the 

garden's functions and designs and to highlight any valuable adjustments and 
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improvements required to make the therapeutic garden efficient and effective. 

 

C. Research Limitations 

Despite the fact that this study has reached its goals, there were few 

unavoidable limitations: 

The garden is as important for the 9thand 10thfloor users, taking into account 

their participation will help further. The number of surveyed participants could be 

increased if the study involved users from the 9thand 10thfloor.  

The study was carried out under the supervision of landscape architect, 

horticulture expert and an oncologist where each party guided the study from their own 

expertise. During the site analysis, it was crucial at some point to interview the physical 

plant engineer department at AUBMC to understand further technical issues. This thesis 

sets down an example of how interdisciplinary personnel can collaborate together to 

come up with efficient results that could be applicable. 

The study followed a pre-occupancy assessment. However, after translating the 

design guidelines to an actual design, and after its execution, it is important that a post 

occupancy assessment take place to measure the efficiency of the garden to see if the 

design meets the requirements of the users and to test design guidelines proposed in this 

thesis. 

While the study focused on the 8th floor oncology patients, nurses and 

caregivers as the main users of the garden it is important to note that others with 

different needs will benefit from this and other therapeutic garden opportunities in 

AUBMC. Knowing that no one size fits all, it is necessary to narrow down the study 

group to one type of user or a specific focus group. The use of three different categories 

of users proved to be challenging as some of the needs of a type of user conflicts with 
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other types of users. This means it is essential to prioritize one group to properly of 

effectively develop design guidelines.   
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APPENDIX I 

CONSENT DOCUMENT 

 

American University of BeirutΟ 
Landscape Design and Ecosystem Management Department  

[Mrs. Nayla Al Akl, Dr. Salma Talhouk and Dr. Sally Temraz]  

 

 

We are asking you to participate in a research study. Please read the information 

below and feel free to ask any questions that you may have. 

 

A. Project Description 

In this study, you will be asked to select the best answer that describes your preference 

about certain aspects related to stress and stress management, preferences of natural 

environments and settings in addition to perceptions of landscape elements for the 

courtyard of the 8th floor Oncology Department in AUBMC. 

The estimated time to complete this study is approximately 15-20 minutes.ΟThe 

research is being conducted with the goal of publication in a thesis and possibly 

presentation at academic conferences.  

 

This project is done only for research purposes and might not be implemented by 

AUBMC.  
 

B. Risks and Benefits 

Your participation in this study is completely anonymous and does not involve any 

physical risk or emotional risk to you beyond the risks of daily life. You have the right 

to withdraw your consent or discontinue participation at any time for any reason. Your 

decision to withdraw will not involve any penalty or loss of benefits to which you are 

entitled. Discontinuing participation in no way affects your relationship with AUB. 

You receive no direct benefits from participating in this research; however your 

participation does help researchers better understand the various aspects that are related 

to wellbeing and nature, perceptions of natural setting to enhance wellbeing and 

management of stress by exposure to nature in order to help formulate a set of 

guidelines that will be used when designing a therapeutic garden in the courtyard of the 

8th floor Oncology department in AUBMC. 

 

C. Participant rights 

Participation in this study is voluntary and you must be 18 years and above. You are 

free to leave the study at any time without penalty. Your decision not to participate is no 

way influences your relationship with AUB. 

 

D. Confidentiality  

To secure the confidentiality of your responses, your name and other identifying 

information will never be attached to your answers. All codes and data are kept in a 

locked drawer in a locker room or in a password-protected computer that is kept secure. 
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Data access is limited to the Principal Investigator and researchers working directly on 

this project. All data will be destroyed responsibly after the required retention period 

(usually three years.) Your privacy will be maintained in all published and written data 

resulting from this study. Your name or other identifying information will not be used in 

our reports or published papers.ΟKindly, detach this form from the document and keep 

it with you. 

 

E. Contact Information 

1) If you have any questions or concerns about the research you may contact:  

Mrs. Nayla Al-Akl 

Email Address: na143@aub.edu.lb /Telephone Number: 01-350000 Ext. 4457  

Dr. Salma Talhouk  

Email Address: ntsalma@aub.edu.lb /Telephone Number: 01-374374 Ext 4508 /4578 

Dr. Sally Temraz 

Email Address: st29@aub.edu.lb/Telephone Number: 01-374374Ο 
Mr. Elias Karaan  

Email Address: enk06@mail.aub.edu /Telephone Number 01-374374 

 

2) If you have any questions, concerns or complain about your rights as a participant in 

this research, you can contact the following office at AUB: 

Social & Behavioral Sciences Institutional Review Board  

  Email Address: irb@aub.edu.lb 

  Telephone: 01-374374 Ext. 5445Ο 
 

Do you have any questions about the above information? Do you wish to participate in 

this study? 

I have read and understand the above information. 

[_] I agree to participate in this research 

[_] I do not want to participate 

 

In: ------ / ------ / 2016 

 

  

mailto:na143@aub.edu.lb
mailto:ntsalma@aub.edu.lb
mailto:st29@aub.edu.lb
mailto:enk06@mail.aub.edu
mailto:irb@aub.edu.lb
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APPENDIX II 

SURVEY-NURSES 

 

Healthcare settings are challenging and emotional places for people to visit or be around.  The 

outdoor environment of the hospital is considered as important and appealing as its indoor 

environment. It is known that nature is strongly related to human wellbeing and providing 

landscaped spaces within healthcare facilities should be considered for managing stress. This 

survey is used to better understand the stress you face in the hospital and the ways to relief it.  

 

1. Age Group 

[  ] 18-25         [  ]26-35           [  ]36-45    [  ]46-55 [  ]56-64 [  ]65< 

2. Gender 

[  ] Male  [  ]Female 

3. How long have you been working on the 8th floor? 

[  ]1-3months [  ]3-12months [  ]More than 12 months  

4. Where have you lived most of your life? 

[  ] Urban areas mainly 

[  ] Rural areas mainly 

[  ]Both, urban and rural areas equally 

 

5. During long shifts, how likely do you suffer from the 

following? 
V
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A. Boredom 5 4 3 2 1 

B. Sleepiness 5 4 3 2 1 

C. Fatigue 5 4 3 2 1 

D. Anxiety 5 4 3 2 1 

E. Depression (due to cases) 5 4 3 2 1 

Other, Specify 
 

 

6. How likely do the following factors in the hospital stress you? 
A. Lack of natural light 5 4 3 2 1 
B. Lack of private space 5 4 3 2 1 
C. Sense of enclosure 5 4 3 2 1 
D. Noise 5 4 3 2 1 
E. Limited Outdoor Views 5 4 3 2 1 
F. Lack of plants and greenery 5 4 3 2 1 
G. Odors 5 4 3 2 1 
H. Silence 5 4 3 2 1 

Other, Specify: 
 

 

7. Have you ever felt the need to disconnect from the hospital 

indoor premises? 

5 4 3 2 1 
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8. How likely do you access the outdoors when you visit the 

hospital? 

5 4 3 2 1 

9. How likely do you happen to do so alone? 
[  ]Yes       [  ]No 

 
Recently architects and designers are including more natural environments while designing 

healthcare settings for stress management. There is currently a vacant courtyard on the 8th floor 

oncology department, and this part of the survey will tackle the aspects related to what you 

prefer in natural settings. 
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10. How likely are you aware of the existing courtyard on the 

8th floor? 

5 4 3 2 1 

11. What do you believe is the utmost benefit of being outdoor in a garden in the 

courtyard on the 8th floor? 
[  ] Allows for Visual Relaxation  

[  ] Provides opportunity to Enjoy Outdoor Space 

[  ] Allows you to enjoy Gardening Activities 

12. How likely are you familiar with the knowledge about the 

benefits of exposure to nature on enhancing wellbeing? 

5 4 3 2 1 

13. How likely would it be beneficial to have a garden in the 8th 

floor courtyard?  

5 4 3 2 1 

14. If the 8th floor courtyard were a garden, what would you use it for? 
                ________________________________________________________ 

15. When would you use the garden the most? 
[  ] During the day 

[  ] During the night  

[  ] Equally during the day and night 

[  ] It doesnôt matter 

16. Do you think being outdoors, immersed in nature or 

natural outdoor settings, helps you decrease your level of 

stress? 

5 4 3 2 1 

17. Kindly rank the following elements in nature that help you relieve stress from the 

first (1) being the most stress relieving to the last one being the least stress relieving 

element: 
A. Sound of wind 1. 

B. Sound of water 2. 

C. Sounds of birds 3. 

D. Calmness of space 4. 

E. Fragrances 5. 

 
A. Being surrounded by greenery 1. 

B. Seeing wildlife (birds) 2. 

C. Educational aspects of the garden 

(plant labels, plant information) 
3. 

D. Colorful flowers 4. 

E. Water Reflection 5. 
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F. Seasonal landscape change 6. 

Other, Specify: 
 

 

 

 

18. Do you currently use the covered passage in the center of the 8th floor? 
[  ]Yes       [  ]No 

19. For what reason (s) do you use the covered passage (tunnel)? 
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20. How important  is privacy for you when in the hospital? 5 4 3 2 1 

21. How important  is socializing for you when in the hospital 5 4 3 2 1 

22. How likely do you generally socialize with others 

(colleagues/other staff members) around the department? 

5 4 3 2 1 

23. To relieve stress, how important are the following outdoor activities in the garden to 

you? 
A. Sit alone/ seek privacy 5 4 3 2 1 
B. Walk around 5 4 3 2 1 
C. Contemplate people and passers by  5 4 3 2 1 
D. Socialize with others 5 4 3 2 1 
E. Contemplate nature and greenery 5 4 3 2 1 
F. Get some sunshine and fresh air 5 4 3 2 1 
G. Perform a Personal Task (read, talk on the phoneé) 5 4 3 2 1 

Other, Specify: 
 

 

24. If the courtyard were accessible in the same condition it is now, how likely would you 

access it for the following purposes? 
A. Seek the privacy you need (since it would not be very much 

accessed by people) 
5 4 3 2 1 

B. Seek a peaceful quiet area away from the indoors of the 

hospital 
5 4 3 2 1 

C. Perform some private tasks away from the public (talk on 

the phone, read, study) 
5 4 3 2 1 

25. If you do not access, kindly explain why: 
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APPENDIX III 

SURVEY-PATIENTS 

 

Healthcare settings are challenging and emotional places for people to visit or be 

around.  The outdoor environment of the hospital is considered as important and 

appealing as its indoor environment. It is known that nature is strongly related to human 

wellbeing and providing landscaped spaces within healthcare facilities should be 

considered for managing stress. This survey is used to better understand the stress you 

face in the hospital and the ways to relief it.  

 

1. Age Group 

[  ] 18-25        [  ]26-35   [  ]36-45  [  ]46-55 [  ] 56-64 [  ]65< 

2. Gender 
[  ] Male [  ]Female 

3. How often do you get admitted to the 8th floor? 

[  ]Daily [  ]Weekly [  ]Monthly [  ]Occasionally (during specific cases) 

4. When you get admitted to the 8th floor, how long do you stay? 

[  ]1day >[  ]2-3days  [  ]3days-1week [  ] >1week 

5. Who do you come with? 

[  ]Parent (s) [  ]Sibling (s) [  ]Friend (s) 

6. Is that person the same person who always comes with you? 

[  ]Yes [  ]No 

7. Where have you lived most of your life? 

[  ] Urban areas mainly 

[  ] Rural  areas mainly 

[  ]Both, urban and rural areas equally 
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8. During your stay, how likely you suffer from the following? 

A. Boredom 5
 

4
 

3
 

2
 

1
 

B. Sleepiness 5 4 3 2 1 

C. Fatigue 5 4 3 2 1 

D. Anxiety 5 4 3 2 1 

E. Depression 5 4 3 2 1 

Other, Specify: 
 

 

9. How likely  do the following factors in the hospital stress you? 
A. Lack of natural light 5 4 3 2 1 
B. Lack of private space 5 4 3 2 1 
C. Sense of enclosure 5 4 3 2 1 
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D. Noise 5 4 3 2 1 
E. Limited Outdoor Views 5 4 3 2 1 
F. Lack of plants and greenery 5 4 3 2 1 
G. Odors 5 4 3 2 1 
H. Silence 5 4 3 2 1 

Other, Specify: 
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10. Have you ever felt the need to disconnect from the hospital 

indoor premises? 

5 4 3 2 1 

11. How likely do you look at the outdoors through a window 

when you are inside the hospital? 

5 4 3 2 1 

12. Why do you do so? 

 

 

Recently architects and designers are including more natural environments while 

designing healthcare settings for stress management. There is currently a vacant 

courtyard on the 8th floor oncology department, and this part of the survey will tackle 

the aspects related to what you prefer in natural settings. 

13. How likely  are you aware of the existing courtyard on the 

8th floor? 

5 4 3 2 1 

14. How likely  are you familiar with the knowledge about the 

benefits of exposure to nature on enhancing wellbeing? 

5 4 3 2 1 

15. How likely would it be beneficial to have a garden in the 8th 

floor courtyard?  

5 4 3 2 1 

16. If the 8th floor courtyard were a garden to look at, what would you like to see in 

it? 

 

 

17. When would you observe the garden the most? 
[  ] During the day 

[  ] During the night  

[  ] Equally during the day and night 

[  ] It doesnôt matter 

18. How likely  would you observe the garden for the following? 
A. Sit in solace 5 4 3 2 1 
B. Socialize with others that are looking out at the garden 5 4 3 2 1 
C. Contemplate nature 5 4 3 2 1 
D. Walk around 5 4 3 2 1 
E. Perform a personal task (read, talk on the phone) while 

having to look at the garden 
5 4 3 2 1 

Other, Specify: 

 

 
























