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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
facilitie s 6 desi gn. 't is inspired by Roger UlTr
Kapl andéds attention restoration theory and
practice through Marni Barnes and Cldtarcus The study deals with the importance
of nature in reducing stress | evels and er
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 avisual 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 i mpractical employment of t
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
following a preoccupancy strategy. The results provide clear input for resbiie
AUBMC6s courtyard in order to restore heal

conclusion, this thesis argues that certain aspects in a garden are beneficial agents in
healthcare facilities. Hospitals should aspire into growth and expansion in thelmedic

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 thpeis tocoffer

healthcare facilities additional evidence to include specialized and exclusive garden
designs based on usersd needs and preferer
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CHAPTER |

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 natal 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. Whenill,
people ged 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. Presenty, natu
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 areingiting nature into their concepts and designprtumote
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 consideredyhas @
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



helping patients overcome their disease by supplying them with the requiredeposit

energy that quickens their healing process in aineasive and a safe milieu. One of
natureds many advantages is invigorating i
are also highly important to the frequent users of healthcare fadiltieses,

physicians, visitorsbecause it revitalizes their performance.

B. Statement of the Poblem
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 mediotdrsan 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 iretheaifield.
The Oncology Department in AUBMC is on th& f®or 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 lbe adalke the
project a feasibleore her e i s no one size fits all . T
function to a different one requires (adaptive reuse) a study to understand to what extent
the transformation will be beneficial. There are no specificcfagaidelines to follow
on how to design a garden on an existing roof using-agrepancy evaluation rather
than a post occupancy assessment. Therefore, this thesis will formulate a guideline for
creating a healing gar deadihobthey walld ikaitto ndi v i c
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 userRestoration of physical and mental health is a human need
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provided by nature. Stress is one of the
fatigue and companions6 fear over their be
nat ur eds ceayriagosiress. Tireatmgand pnoperly managing stress could

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

such as Roger Ulrich, Kaplaklarcusand Charles Lewis, have recently proven the

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

other mental illnesses. Gardens encourage patients to take walks, perform planting and
the scenery fpr dMacuaedBdresalbas, By Actording tonlgrich (

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

nature alone not only heals, but it is how the natural setting itself enhances attention,
captivates peoplebdbs minds, and distracts ¢
that makes naturetae a |l e r . Based on Csi kszentmi hal yi ¢
(2014) explained the effortless activity of conscious direction. Pitt (2014) stated that
being in nature fallows the body to move v
nature directspt i ent s6 stressf ul ment al activitie:
Located in an urban setting and surrounded by other complex structures, urban

heal thcare facilities alone exacerbate its
urban healthcarfacilities 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 sogpatial relaxing outdoors.

C. Goals andObjectives
The maingoal 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 AUBNMI@@r courtyard and for other

3



similar settingsn order to manage and reduce the stress level of its users including
nurses, patients and caregivers.

Objectives include:

1 To understand the major theories of nature in stress reduction through
healing gardens specifically in urban healthcare facilities.

1 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.

1 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 aealthcare context for Lebanese healthcare facilities
- To present a proper setting for the correct users
1 To prepare design guidelines for the oncology unit that could be possibly

used as a prototype for future similar cases.



CHAPTER I

LITERATURE REVIEW

A. Cancer Community and Stress
1. Understanding theDisease
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, tine composition and wellbeing of their mental and
physical health (Mystakidou, Tsilika, Parpa, Katsouda, Ga@mbglahos 2005, 1825).
Keyes and Annas mentioned wbking as the combination of happiness and-well
functioning (hedonic and eudaimig) (ascited in Colley, Brown andontarzino 2016,
2). New ways of living, high levels of medication intake in addition to frequent hospital
visits add up to the det e-being. Cansequently, tbef af f ¢
disease creates a new clustesadiety 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 attenttbe
patientsd well being. They escort him throt
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 depressi
According to M. Daher the rates of death by cancer are increasing rapidly in Lebanon
(as cited in Abi Abdallah DounandHujer Abu Saad008, 75). It is seen as a lingering

disease whose outcome is sadly a high level of infirmity, pain, and sporadically



agonizing death. Consequently, the word fc
and other words such aecreated Phgsicianemdingr i | | ne s
inform family members about the patientos
should be informed or not (Abi Abdallah DouamtHujer Abu Saad 2008, 75).
Therefore, caregivers experience additional stress for whethiearte 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 theirriatie
(HamadelhndAdib 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 DoummittHujer Abu Saad 2008, .79)

In order to analyzehte experience lived by the cancer patients who are under
treatment, in Lebanon, ABbdallah Doumit and Hujer Ab8aad (2008) conducted a
study, which included interviewing a number of patients (p.77). They concluded the
following:

Patients do not like p 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 hospat-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 W 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 peoplenderstand and accept what this illness entails.
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2. Stress and th&€ancer 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 wherthe 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
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 ad naturally, their positivity about life plays a bigger role than their
submission to the disease and what comes along.

Due to their iliness, cancer patients become obliged to adopt more relaxing
ways of living that help them cope with this disease. Kissard 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 Biéet al 2010, 179). Initial coping
responses are usually considered as figoodc
they do not help patients to overcome their acceptance of the disease, then that requires
more severe measures such as the assisthoteer specialized physicians (Bitsgta
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 patientKeith 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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patient so riemqur owesmantnew met hod for a fast
integratve@ancer car e efal 2003 )15). ICBi$ ane of the most used
techniques in treating cancer patients. It entails the use of complementary methods that
help in the heatig 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 stresslels, harboring positive distraction and healing of patients, residents
and staff members.

Family members and friends participate
puts them under a lot of stress. Their lifestyles change along with patients;dhey sp
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 atteragjust 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,
nursespat ake i n their patientsd healing journ
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
healthcaredcility. 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 thnoaiginal 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 anahfton, 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, ipats and workers reveal a high

level of anxiety, depression and stress (Schwedkzal 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, aband physical health.

B. Healing Aspects & Nature
1. GeneralTheories

Rachel and St ephen rdfiamghearyARB-invAltesteent i o n
idea that natural sceneries heighten effortless concentration levels (as cited in
Connellan, Gaardbo®iggs, Due, ReinschmiaihdViustillo 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, StigotteandSchipperrjin, 2016, 81). Extent delivers a certain
amount of fAorder and coherencedo and compat
need (Peschareltal 2016, 81).

Jay Appl et on de vredfoypgeea tthheeo riyPdr owstpiecchh f «
charactestics of survival and refuge in nature (MareusiSachs 2014, 23). People
tend to appreciate natural el ements as it
(MarcusandSachs 2014, 23). Adding to the survival quality, nature is sought as a
refuge beang a protective trait. He highlights the sense of security and comfort nature
creates when seen at a distance without be

[ €] without beandSgchs2814,28). ( Mar cus
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Research starting in the mi®80s byUlrich and Kaplan and Kaplan indicated
t hat gardens or natur al greenery help i

Adeviandci eberg 2012, 51). The Kaplans and

tackling the topic of reacting to nature. The Kaplansgoeud on fAcogni ti ve

ul

ndi

r

F

where being aware of natural el ements bene

with the effect of natural aspects on emotional and physicalb&eilg when
unconsciously noticed (Ulrich, Simons, Losito, Diorito, MigadZelsorl991, 207).

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

studies show t hat feven a few minutes of

reduce pati eandGeorgkDlrl,639%x 0 ( Petr os

2. Theorieson Stressand Stress Reduction

a. Stress irHealthcare Facilities

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

\

Ulrich (1997), there are Atwo maj or sour CEée

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

health; the other source would be Aphysic

of the surrounding on human wellbeing for instance lack of privacy or noise (p.98).
Psychobgists implement intensive devices to detect stress levels and its impact on
patientsd |ives. Stress can be detected
depression, noncompliance to medical regimes, and social withdiesdusand

Barnes 1999, 33). Aording 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 AndeatiDevlin2015,125). Authors like

Mitchell and TanjaDijkstra stated that being a patient in a healthcare facility is a source

10

t

-

C

I,



of stress (as cited in AndradadDevlin 2015, 125). Aside from their health issues,
patients are worried about their families and friends and their wellbeing in their absence.
Thesecontinuous 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 AndrademdDevlin 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 Aadicdevlin

2015, 125). In reference to stressful natural aspects, natural light, enclosed setting,
medial 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 desigri the healthcare facility itself (poor lighting, lack of privacy, and
lack of contact with nature) (as cited in NadedShin 2008, 85). Nursing stations are
designed differently nowadays, putting t he
their activities, isolating them from other staff members (Nadei$hin 2008, 856).

Nurses are also disturbed by the stressimwitie 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, patientelated, as well as the contlisetween 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.
Josephds cat egor itedia Canreliaet al 2013, 13§)kdrawsng (as ci
attention to how important is lighting on results in hospitals. \litedpaces lead to

accurate performances of physicians and nurses, reducing errors. Lighting also affects
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mood and mental wellbeing, for exampleg/light positively affects mood and attitudes
of patients. This highlights the importance of planning correctly windpveper size
and location/orientation.

Nature and green outdoor areas in hospitals also affect stress levels. Naderi and
S hi n 6 sbost thelalfgct 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 Cone¢iédr2013, 140). This is done
by providing features that enhance their wellbeing, such as socializing, privacy and
recreational activities, interior aspeatslors and cleanliness (as cited in Connelia
2013, 140).

Other building features provoke stress levels such as auditory, visusbrg
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 Connellat al 2013, 13). The use of an irritating color,eafty metal door,
and the scarcity of access to natural scenery must be avoided given that they induce
stress (as cited in Connelitral 2013, 13). Hospital inpatients require a tranquil quiet
ambiance. Some patients prefer a single bedroombecausedrgeliguiet 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 Cametlal 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 biuiteing.
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b.Ul r i Strds® Reduction Theory: Principles

According to Ulrich, a caring environment in the healthcare facilities is
considered to decrease pantDedim20154255 Inr es s ( &
fact, stress can be decreased @nesliminated by delivering adequate circumstances
related to control, entertainment and social exchange.

Roger Ulrichés theory developed al ong
into AStress Recovery Theor yTth eanlrsycd r(eSfRelr)r e
(Steg, Van den Bergndde 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 motiviéicteya and
corporal elements and in reducing stresslevels@tay 2013, 60) . Ul ri ct
proposes that gardens in healthcare facilities are necessary in order to reduce or even
prevent stress since they nurture social support, the feelingnwbkdhe physical
exercise and the contact with nature (AndradéDevlin 2015, 126; as cited in Laund
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) eeglai
certain unplanned circumstances cause traumatic effects on the health aneirvgedf
an individual; henceforth, by having a ser
influences of that stressor can be decreased or obliterated (p.100). Durpectssd
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 choicedhdlYang 2009, 59).For exaple,
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.
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Another component of SRis social support. Brannon and Feist (as cited in
LauandYang 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 thabprote socializing activities improves the wieding
of patients (as cited in LaandYang 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 usthese 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 exercisn(Lau
Yang 200959). 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
(LauandYang 2009, 59).

Following the credence that nature assuages stress levels, a fourth component
is created which is access to nature and positive diversions(icdang 2009, 59).
The belief underlines natural satoeoferi eso I
i ndividual 6s health. Any incorporated nat.

can positively affect the process of healing through distractions.

3. Nature in Healthcare Facility Design

a.Methods ofDesignin 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
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medcal 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
presure, 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 oratef
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 thearces 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 athany
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 19 century, hospital architects fo@dson providing adequate
space for new technology and on maximizing functional efficiency for the hospital staff
(MarcusandBarnes1995,9). Hospitals built during this period were efficient, but little
attention was paid to spatial qualities that aressetial component of good
architectureMarcusndBar nes 1995, 9). Research on hee
decisions related to the hospital on the research results.

A | ot of studies show that successful
various methods such as participatory approach, optimal healing method, and evidence
based desigrin addition to a post occupancy evaluation for a newly designed facility

that take into consideration the healing aspect of the environment.
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facilities is through the participatory design approach; the user contributes or

One of the most imptant methods in designing landscapes in healthcare

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

Afactively

i nv ol wlkeas enaployeesscitizens,gdrtoersduserssaod s u

customers (Marcuand Sach2014, 47). This advanced design would include the use of

surveys,

enyv

t he

heal

research in

ron

ong

i ng

statistics, qQquestionnaires and Ve
The architect or the designer lomger manufactures an idea and places it in a random
ment. As Virginia Burt (2014) puts
oing interaction of people, place &
must understand the needdiud users of the space, the demography, structure and
climate of the location, in association with the potential program to be employed for
purposes. A thorough study of the
aspects of the strategy ougbtbe taken into consideration.
Optimal Healing design is yet another strategy design that is composed by
the science of healing. The er
influencing the behaviors, actions, and interactions of patsemntsheir families as well
staff member s whebal p004o7R2). TheSamileke car e ¢

as

t

he

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

human body into healing itself (Ghazali, AblzalJalalkamali 2013, 229). This

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

focusing on thematic and complementary features between them.

Apostoccupancy

eval

uat i

on

wo ul

d

ocat e

heding 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

t

he

gardenos

desi
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In an evidencdased design, researches are included dirfgna suitable
strategy for the healthcare facility (Marcasd Sach2014, 59). Marcus revealed the
evidencebased shortcomings. Her statement is an invitation for further research to be
conducted in terms of evidenbased designs. It mainly uses reskdmndings to
improve the design (Huffcut 2010, 33). Decisions are grounded on measuring the
personds condi ti on -amefiective matlodl is appliedt Theee hasu t c o r
been a shift in concepts that elevates outdoor spaces to the importartmoofspaces.
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 resealclo wi ng t hat AfApa
who can enjoy the view of a garden out si de
naturefrsthand, are | i kely to heal more quickly
the growing interest in the mental health of hospital restdes , t he out door s
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 ragtoeffects 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 healéhizilities.

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 roaaay
utilizing evidencebased designs to benefit all users of the facility from the nurses and
staff to the patients and their own accompanies not only in thetshoriperiod but

actually in the long run. This redirected focus has resulted from theasiog
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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 holistiatgntcentered 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 heatig process. Martha Greenberg (2011) identified the main elements
of Planetree patiert e nt er ed care: fAhuman interacti on;
support; information and education; nutritional and nurturing aspects of food;
architectural and interioreds i gné arts and entertainmenté
touché complementary therapiesé; and wor ki
Greenbergnd JaffeRuiz 2011, 307308). This model encouraged private rooms but
with communication areas that invigorated famikea d car egi ver s6 part.

(Connellart al. 2013, 138).

b. Users of theHealthcare 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
hospital 6s healing garden may help in acce
the mental status of caregivers and staff which leads them to a better and more
productive peidrmance. 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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facilitiesd users, Anurses épatients, f ami
inside dreary hospitalso (Raver 1995, 42).

The health condition of the patient dictates whether he is eligible to use an
outdoor space or not. Some patients are capélm®wang independently, thus can go
outside; but, some of them require assistdra® nurses or visitors (Gho4€99, 21).
Therefore, the design must redagreessto pati ent
outdoor landscap&Vater features mustbeincgg or at ed i n t he gar den¢
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 complexitgeo and aesthetic features by
including different types and colors of greenery. Strong aromatic flowers must be
reduced given patientsdéd sensitive smell ; i
seating should also be added for patients with limitedwmalking 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 likelyto use outdopraces fit o t he
greatest extento given that they spend mos
residents have minimum break time since they devote their working hours monitoring
patients (Ghose 1999, 21). Outdoor spaces should be next to the nutsingosthuilt
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 physi callftng, njury resul
mobilization, anealtll®fd33)f erso (Connell an

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,
visitorsgupesspateeass; they offer the pat
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 withtis private areas and cozy atmosphere provides the necessary options such

as tree enclosed zones. It is proved that
responses and [contribute] €é to the psychc
1999, 14). A garen offers a mood changing experience where the caregiver can

separate himself to contemplate and reestablish his positive energy.

C. Therapeutic Gardens
1. Definition and I dentification

A garden is an enclosed space that has diverse plantation. Itdifferak 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 hasegarbtely
defined (p.3). One of the main differences between a healing garden and a therapeutic
garden is design goals where a healing gar
goal so, a therapeutic garden heéss a common
supplying a therapeuttrorticultural setting (Bergema&012, 12). A healing garden, as
defined byKatherine N. Irvine and SaraWar ber (2002), indicates
enhances the restoration and integration of the physical, mental, emotional, spiritual,
and social aspects of humanwkele i ngo (p. 77) .

A healing garden contrasts the medical interior setting where treatment and

Afrightening prognosi sandSathsy2018,415t AkOBOn g p | ac
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study Ashowed that surgical patients requi

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

yar ds a n d&Erikgoa20abelR)sAdhergpeutic garden can help increase hope,

bring a sense of control, restore cogniti.\

guickly than t ho senaturevd fost hdrad (Enks@006€lX)per i enc
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

andthe 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 caregi\

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

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

gardens, Clar&arcussummed 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, iand it

within the scope of nedrug therapeutic approaches. However, not all landscape

architects create an effective healing or therapeutic garomg that not all gardens

are therapeutidVlarcusclaimed that some gardens do not fulfill their intended roee

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 landscapetaeclt t 6 s | o b .
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2. HistoricalOverviewof Gardensin Healthcare Facilities

Nature has been viewed as a fAhealero

concept of restorative gardens appearing during the middle ages in Europe, nature
claimed its power intgocieties, hospitals, monasteries, public parks, and fenced
gardens where peace and spirituality were soldatqusandBarnes 1995, 7).

A brief overview of healthcare faci/l
back to the Roman Empire where Romans ineatgd 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 @aoemley 2010, 52).Along
with hospitals, monasteries used to provide medical services that tend to the sick often
added gardens to their settinggafcusindBarnes 1995, 7). Through theldnd 1%’
centuries, the number of monasteries being used ftthiezae decreased considerably.
Warner states that this decrease resulted into the decline of the importance of healing
gardens (as cited MarcusandBarnes 1995, 7).

However, many hospitals continued to have gardens originally incorporated in
their degyns, such as the 1671 hospital les Invalides in PlsliasqusandBarnes 1995,
7). During the 1% and 18' centuries, romanticism and scientific medicine appeared
simultaneously, which jointly inspired the-a@parition of outdoor areas in healthcare
facilities (MarcusandBarnes 1995, 8). The emergence of Romanticism encouraged a
review of the role of naturaiphysical 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 19 centuy, the major structure of hospitals became the

pavilion hospitals. Hospitals were made
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around a | ar ge chasHdeDrwinRaks(Ghts89®, 18)0Outlaor
spaces between buildings were renedadnd used as gardens for the hospital users
(Ghose 1999, 8). In addition to that, at the beginning of tHecé8tury some major
changes have been introduced into handling psychiatric patients and the design of
psychiatric healthcare facilities. Stricaditional 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 priyaas one of its features. Landscape panoramas were
also created in order to promote healing experiences.

The significance of the sun wasirwited at the beginning of the ®@entury.
In order to treat tuberculosis, beds in hospitals were changedhietling beds to be
moved to sun patios, so that patients will benefit from the fresh air and the sunshine
(MarcusandBarnes 1995, 8). Later on, pavilion healthcare facilities were substituted by
multi-floor edifices due to medical and technological comsitbn advancement
(MarcusandBarnes 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 introducaclitefs for
veterans and psychiatrically sick peopiéacusandBarnes 1995, 9).

Heal t hcare facilities, during the 1970
encounter to the smaléstricted premises in the hospitilgrcusandBarnes 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 redddscisandBarnes 1995, 9).
Furthermore, insurance companies were applying pressure in order to reduce hospital

stays which decreased the creation of gardlérst were considered decorative and
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optionat in these facilitiesNlarcusandBarnes 1995, 9).
Foll owi ng n pdpularitpih mosleentdays, ougdeod spaces are re
emerged into healthcare facilities and became with the same importance as building

complexes.

3. Approachedoand Typesof Therapeutic Gardens

A healing garden i s consoutleroeiddoams fia c
garden spaces in hospitals that are specifically datd as healing gardens by the
admi ni str at i onMaeusthdBarhes 1999¢13)i Agmmaia beaefit (of
creating a healing gar den i npecathahserael t hcar e
t hought has been given to cr eMatcusmdy an envi
Barnes 199917).InThe Experience of Nature., Ann Arb
Kaplanand Kaplan{995) emphasized the effective functioning, competence and safety
a healing garden must harbor (p.67). In a peoplkented approach, residents favor
nature over mamade settinggs cenes t hat i mply fAmore coul c
deeper into the sétth g 0  (aKdaKpdladl 905, 66).

Landscape architects take different approaches in designing in healing gardens.
The three main approaches are: Traditional approaches, Botanical or Ecological
approaches, and Peojéented approach.

Traditional approdues are based on historical precedents that continue to be
used in the present time while taking into consideration regional attributes for
inspiration MarcusandBarnes 1999, 988). Unfortunately, in this approach greenery
and planting have been abanddmher the sake of aesthetic architectural designs or
structures MarcusaandBarnes 1999, 100). The second apprcachtanical or

ecological centers its designs on using methods that do not destroy natural resources,
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on using medical plants and the conagtustainability larcusandBarnes 1999,

101). As for the third peopleriented approach, the focus is on the relationship

Abet ween humans and their environmento; it
clinical experienceNJarcusaandBarnes 1999, 103Y.he peopleoriented approach

(which wil |l be applied in this study) base
individuals of the environment. Users take part in the decisiaking and the

orientation of the garden.

The design of different therapeugardens depends on the users that the design
targets. Gardens are usually thematic and are based on the purpose, the targeted users,
the |l ocation and the objective it is addr e
be totally secure, to cue wdinding and to be immediately adjacent to a residence or
u n i MaccushdBarnes 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 co@tacn c er Li f el i ne 0 ¢
Dor ot hy CénertSeattle, Washington is designed to restore order ang $afet
cancer patients (Fleming afdueiredo 2013, 14). It includes three distinct rooftop
gardens inducing therapeutic programs amongst other horticultural, meditative and
creative workshps intended for several usersgiire 1). The gardens contain herbs
stimulating involvement, private spaces, rocks and water elements suitable for

contemplation (Flemingnd~igueiredo 2013, 14).
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Fig.1. Horticultural activities at @ncerlifeline
SourceCancerlife Seattle

Hospice gardengardens for the terminally or chronicallre usually
homelike and function as a buffer between marble foundation and the outside world
(MarcusandBarnes 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 usergo exercise by placing designed physical challenges such as wounded
military soldiers with no#fatal injuries.

The most commonly used and overarching types of therapeutic gardens are
ones that deal directly with the type of therapy provided: the passiherpeutic and

the actively therapeutic gardens.

a. PassivelyTherapeutidPerceiving ad 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,
lookihngatag ar den affects fAstress reduction and
MarcusaandBarnes 1999, 29). Perceiving nature can be an effective tool to reducing

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

mood. Gonzalz and Kirkevold (2013) referred to gardens that are less challenging to its
users as fAsensory gardeno which should sti
vision, hearing, smell and toucho; wusers
birdsong, surtsi ne and wa-27a0). Baing 4 user & thédgarden 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 physicalthallenging than passive activities. As Ulrich
states, active types of therapeutic garder
horti cul t MarauandBannesr1999,29). It(nvolves walking and gardening
activities, watering and pruning plantsdaphysical exercise such as yoga.

Planting is the most important factor in horticultural therapy (HT).
Horticultural therapy i nc-oelatpdoactigitteessichést he u s
seeding, taking cuttings, mixing growing r
in physicalmental and emotional treatment of people (AcldagCole 1987, 70).

Given that nature offers muléinvironmental experiences be it passive or active, it
adjuncts the medical healing program. Studies show that therapeutic landscapes not
only benefit patiats 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, ClareMarcuse mp hasi zed t he hospital
garden. She depicts that Asome staff had t
was to be able to come out into the sunshine, to hear the birds, to feel the breeze, to be
in a naturblandscape, evenfor25iimmut es 0 ( Per s 020 |55).c o mmuni c a
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 pychological equilibrium.

Much has been said about the rejuvenating powers of therapeutic gardens, but
its function is centered on therapistsod es
patientsd healing pr ogr eterssuch hsingrded. Copld ne gl e c
nurses truly profit from HT considering tfF
Healing gardens should become an integral part of healthcare facilities given their
advantages in reduction of medicinal intake. It comes amalementary method that

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

4. Features ofTherapeutic Gardens

For socieenvironmental purposes, therapeutic gardens integrate certain
features that have a therapeudifect 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 ar oun tesandtee pfesemcencd mawiral fedtuwres.iOne 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 effeitve 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

pr esence aafgshadédareas ahouldde igcorporated into the design of the

garden alongwithsthet er from wi nd99® 8y raino (Ghose
Yet another characteristic of therapeutic gardens is vegetation, planting and

plant palettes. Dee and Robinson state tlysrden 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 anaé canopies(as cited in Peschetrdl 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 antthe selection of plants have functional and aesthetic qualities

(MarcusandSachs 2014, 261). Various levels of greenery have different effects on

i ndividual 6s weetdl bdi2iDd6) asnetRevedmamrdetape ad:

Arest amd r(es t8id9t)ut iThe cultivation of <col o

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 animateeshents (Marcus CoopandBarnesl999,261). Aside

from plants6 advantages, some caution must

neutropeni®r are allergic to certain plants. Therefore, toxic or allergic plants must be

precluded such as castmeanscertain types of shrubs, rhizomes,f9X ove et cet er

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

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

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

rooftop.

Visual and physical accesses to the natural landscape have a therapeutic

29



benefit. Way finding to the garden is an important aspect. The garden entry should
provide a sign of the gden 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 shoulibt be slippery and clear offering resting benches or seating
arrangements. According to Marcus and Barnes, pathways should be welcoming and
comfortable rather than perfectnaintained (as cited in Gho$899, 31). Landscape
perception and preferencesnatural and mamade 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)geet at i on and conservation i n
(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 himseffom 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 sites6 qualities(p. =
perfectingthedesiger 6 s vi si on of the spaceicaloul d | e
and useless outcome (Ghd€i99, 26).The user finds themselves in an open contact
with natural elements that would indirectly or directly restore his emotional and

physical wellbeing.

5. TherapeuticGardensfor Cancer Communities
It may be hard to relate physical illness to the psychological distress of

patients; but one view would be that HApsyc
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response to many [ phyetdl 2085) 1B26)dAcareea s e s 0 ( My s
diagnosis, especially a Ifreatening one, would entail a lot of medical treatment
which is linked to anxiety, depression and stress (Mystakidalu2005, 1826). Cancer
treat ment may trigger Af dstamina, educedi zzi nes s,
mobility, and a s ens andiglieirddn2018, 18).fln addidiont r ol 0
to the psychological and the physical status of the patients, the psychosocial impact of
cancer is equally si gnietrjredacedtindepentdence,nc | ud e s
social stigma, and | abel i andrigwisedo201p,43).son wi
The morbid atmosphere also affects the surrounding people such as family members,
visitors, nurses, and medical staff.

A lot of designers, earchers and environmentalists have formulated a set of
guidelinesto alleviate stress in cancer patients and to speed up recthegrgould
deliver the precise purpose of healing gardens or outdoor spaces in healthcare facilities.
There are additionamportant 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
patients to avoid direct sun light (MarcaisdSachs 2014, 115). This can be
acomplished 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

othess or to be secluded from the stressful imposing indoor environment. Private spaces
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all ow cancer patients to fAimeditateand pray,
Sachs 2014115). In Cleveland, OhioUniversity Hospital Schneidereates an outdoo
healing garden for cancer patients, survi\
Hospital Schnei der Healing Garden, 0 n.d., i
seating for social gatherings or for private reflections, a smelting system for long

winter months, and a labyrinth that can be passively used orcan be programmed by staff

members (see Figus@ and3).

Fig.2. Moveable seating at Hospital Schneider
SourceVisionscapes

Fig.3. Granitelabyrinth viewed from multipl.e levels
Source Sarah Manteuffel

Cancer patients may also be uncomfortallé sefconscious about their
appearance so peopleds stare masgndSaghs i nvasi
2014, 115). The architect or tdesigner 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 tolakecluded lest they want to socialize with others. Physical
exercise may be good for people undergoing cancer treatment; it reduces nausea, fatigue
and depression (MarcasmidSachs 2014, 115). Thus, having places to walk for a short
period with accessibify to frequent benches or chairs is motivational (Maud

Sachs 2014, 11%)anaFarber Cancer Institutén Boston, Massachusetts, is a
sophisticated clinical facility that direc
brings nature indoors in a two floor natural refuge designed with input from patients,
families and staff members (Flemiagd-igueredo 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 (Flamiggueiredo 2013,

14). Thea and James Stoneman Healing Gardemrésatatural stone walls, seasonal
flowers, shrubs, and plants incorporating bamboo stands, ceiling lampsjaied area

to contemplate (seddures 4 and5). The other garden creates a plsiae environment

for patients with allergies,patientsth a low immunity, or patients with other health

concerns (Flemingndrigueiredo 2013, 14).

1 — st .
Fig.4. Stoneman Healing garden at Defarber Cancer Institute.
Source CRJA
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Fig.5. Planting indoor design &anaFarber Cancer Institute
Source Healthcare Design Magazine

Focusing on patientsod capacities, the
that it can be visually and physically accessed. The garden must provide a window view
for patients who armot able to go outdoors 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 marade aspects ought to be avoided such as 4iiped
music, perfect groomp, public access and strong fragrances (Maaod$Sachs 2014,

115). Due to the cancer patientsod | oew i mmt
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 cdimdngr pat.i
signs, automatic doors, automatic watering system, diversity of plants, moveable seating
(MarcusandSachs 2014145). Garden features must include different types of seating
benches taking into consideration some pat
access to the garden through glass doors or windowpanes and a welcoming feel that
incorpordes tinted concrete which prevents glare (MaangSachs 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 shoulde 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 fadbktiesise 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. GreenRoof Applicationsof Therapeutic Gardens

Marcussuggests 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 (MarcusandBarnesl995, 11). Landscaped setbackigrcu® second type;
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 radrilike 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 visiblefor visitors and patients upon entering the medical faciltgrcusandBarnes
1995,13)Marcu® si xth type is the plaza, which i
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 gardengreleagry and is
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visible from the inside. The tenth type of healthcare facilities gardens is meditation

gar den. It is a Asmall, very quiet, encl os:s
(MarcusandBarnes 1995, 18). As the name entails, a viewing gardeie viewed

from inside the hospital but cannot be accessed. The viewing-irnvgdeden can be

viewed from indoors but can also be accessed through a corridor. A manifestation for

this visual access would 8. Anthony Hospitas located in Washingtn, USA (A St
Anthony Hospita GF Ar chi tects LLPO 2010). The 1| oc
landscape and highlights the connection between nature and the healing process of

patients from sickness back to health. The hospital is enfolded with treexchntks 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 filteing the built environment (seedtre6). Walking pathsral 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 lg rapid

gr owi ng, Aef f orts miusctionabland cowedifsomeo cr eat e 7
predevel opment ecol ogical f unandButlerr2008,s t o &
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 wanddeesi@ndBarnes
1995, 17). The view a rooftop provides manifolds the surrounding area, as well as,
captures the natural scenery that could be bordering the buiMargsandBarnes
1995, 17). It allows the viewer to be visually a part of the outside world without
physicdly 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 wéagtat, 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 semiintensive. hey 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 inaéageight and higher
cost and requirements (CargardButler 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 wei ghvegetatorapdovidesgreath e r oo f
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 | imited plant palettes, are | es:c
substrates@ 5 c¢cm) 60, and mini mal andButlgri2G08,8e qui r em
The soildepth 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 forvsabem
management.

A semtintensive 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 capacityto retain storrwater 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
candid&es 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 Apublic demamd"” to cor
Butler 2008, 12). Inddition 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 facilityo 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
g oV er n me nincerdivefgreeniroaft aesrarely approached or considered by the
public (WilkinsonandReed 2009, 287).

Most researches and studies focus on designing a surrounding garden suitable
forusers and their preferences. However, retrofitting a rooftop extesdsitd, 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, Nigibf the roof, the cost of
the renovated space and the exposure to climate change. When retrofitting an existing
roof, fAwaterproof membraneo and fAan effect
the structural r armm Goodwgr20¥ ynaak @nmstudy showvpthkat n s
the use of native plantsegional plantson green roofs is more successful than using
modular containers of exotic plants. Native plantation is more effective culturally,
aestletically, and environmentallyBitler, Butlerand Orians 2012, 2). This native plant
movement originated in Europe, awatdr one of
runof f éetal 2B1Rt1).However, in dry climate regions, native plants are mainly
encouraged for different purposes including imial 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 coudd slightly tricky to apply in a
severe climatic condition. In the Mediterranean countries where the weather is too hot,
dry and drought prevails, plantsdé growth v
sustainability to green roof plantations coutddzcomplished 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 explaqg its potentials. Most importantly, it
creates a necessary environment that helps in alleviating stress that most hospital users

crave (PetraandGeorgi 2011, 640).
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CHAPTER Il

RESEARCH METHODS

This thesi so6 apoopides knalvledge abdubtite dopioof y
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 studstding observation based analysis and
survey result analysis) that wihflobbr gener at e
oncol ogy courtyard as a therapeutic | andsoc
Astress reductionitghd sr yvd rgeisweén etf Hf a&tc tist omi
addition, a case study profile will provide a clear understanding of tHe@®. The
analysis that follows will consist of a site observation based on field work of the
oncology floor at AUBMC and three survey fasraonducted on each of the nurses,
caregivers and patients which will give us a systematic insight of the topic. The research
stretched out to a yearods course while t he

The present study approaches the isguandscape 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 developswuggestions 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 strategyidtusually 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 itselfnformation 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 outcomguantitative), necessitates the use of both approaches.

The | andscape assessment indicates the rel

green landscape design.

A. DesignGuidelinesfrom Literature Review
The thesis launches its field study by relyorgseveral academic writings
from which a set of guidelines were introduckircusseized a huge part of the study
while the main source iIis devoted to Ulrict

and Appletonds significance to the study i

‘N

connection to wel | b ey thigstudyBssumegthaohospitdls arei ¢ h 6
a stressful space due to patientsod stress
their sick patients and nursesodo overl oadec
Ul rich focuses onreasyr aads cheladfiean st an i
Following the tracks of previous theoreticiaNgrcusand her collaborators place their
predecessorsod6 theoretiMacld | wWreder stnamdipmrgcad
el ement s of Ukcommented set of guidebnesywere 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 Chefiter

B. CaseStudy Profile
1. AUBMC-Urban Hospital witha 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 thestdl

design, building innovation and medical advancement.

2. 8"Floor Oncology

The | ocationds selection bGfwended on ¢
possessed. Thé'Boor oncology courtyard has a central location that connects the
surroundingwith the outside. It has a courtyard that is well defined and accesbititle

visually and physicallypossessing a potential enhancement in healing strategies.

C. CaseStudy Analysis
1. Process of IRB

Prior to any action taken, the study underwecgrain 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 compl&gadfly, 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
An email template was required which was gerthe 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 dtusly got IRB approved after
following a process of approaching the participants. The recruitment process of the
participants is based on physicians®é recor

LimeSurvey and their addresses were retrieved from tifi@fdrmation technology).
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The recruitment process of the partici
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 th® #oor 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 wendling 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 withoutreveglint he parti ci pantsd person
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, theresearchnd s avai l abl e during p
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 isutarzed
for group members given that the capacity and the experience vary from visitors to

hospital staff and patients.

2. AnalysisBased o Observation

In the data collection course of method, observation was made on both social
and spatial (physicaspects 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, acessibility, circulation, location, climate and current condition and

green ar eas etceteraée

3. InterviewApproach

The survey consists of a cover page ab
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
patentasnd caregiver participants and 25 ques
to ten minutes to be filled (See Appendix Il). It includes eprded questions, multiple
choice and the rest were mainly Likert Scale in addition to ranking based onarngmort
(indicating preference on a numbered scale).

The survey questionnaire is divided into four sections:

1 Demographics, which assess gender, age, background of participants, breaks
they take per shift, and the place where they grew up in.

9 Inquiringaboup ar t i ci pantsdé stress | evels whi
certain environmental and physical aspects within the setting that may cause stress (See
Appendix I1)

f Natural el ementsé6é preferences, which
pur pose f o utlizatibne and favoredeslendests that release stress

1 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 questioraire, 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 desigrese used in the visual survey where
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participants choose their faviar illustrated scene between various pictures (see
Appendi x 1) . I't provides el ements that ar e
be taken into consideration. Images reproduce forms and contents that are usually
associated with a garden des@nd 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 manmade verses natural greenery designs and the
third possibility shows a combination between manicured-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 optiolsthe 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 varyingée organic shapes,
AngularOrthogonal 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, fowering 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 contributetoh e r el axati on process. Par
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 informatin 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 fAimuch and very mucho and dr
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ineautor remained on its own in order to inf
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 anftrenation 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 sectomesarching guidelines, thematic

guidelines and global guidelines.

E. MethodologyLimitations

First, accessing the courtyard when neededaliasitation. 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 wasiogsd. 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 si tngthdnightpehniadare essedtiallus er s ¢
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 samfple

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 compdnemts
theory to application. Step one | ooked int
(column 1) and relied on its main four principles and restorative components as guiding
components for the guidelines which help create a garden that promdtesswehd
stress reduction (columnz2).

Generally, the tableds rows follow the
showing their application in the design, while columns present the step by step progress
from theory to practice and develop the main companeiithe 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 foudlumn. Detailed application and
recommendati on suggest specific proposals
These components pave the way for guideline recommendations that apply different
strategies in manifesting the essence of components tatlreusing 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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Tablel.Basic Table Components of literature review guidelines

Theory Restorative compone|Restoration [Design implication|Detailed Design
through: consideration application [recommendation
Ulrich's Sense ofontrol
Stress Social Support
Reduction |Physical Movement
Theory Natural Distractions

Table2. Literature Review Design Guidelines; Sense of Control (T1), Social Support

(T2), Physical Activity (T3) and Natural Distraction (T4)

| A ] B | [@ | D | E
T1
Theory |Restorative Restoration Design Design Guidelinghow)
1 Components through: Implication/Consideratiq
ns (what)
2 Sense of Control (Ulrich 1999)
Over Uséas cited Temporary
3 in Marcus and  |EscapéViarcus
Barned.999, 37) |andBarnes.1999,
p.37)
-Passive/Mental |-Looking out the Allow for Visual
4 Escape window(Marcus and accessibility
Barnes.1999, 40)
-Knowing that it is thereProvide proper sighage an
5 if they want to use maps that inform the users
it(Marcus andBarnes. |about the garden
1999, 40)
-Extentas cited in Allow for Actual exploration
6 Marcus andSachs2014, |of larger extension of
28-29) immediate settingartig et.
al., 1991, 6)
-Active/Physical|Going out to a garden or park
7 (Marcus andBarnes1999, 40)
-Knowledge of existenc{Provide Visual Accessibility
Provide Signagé&asha.
- 2013, 92)
% -Easy Access Provide Physical
10 | AccessibilityMarcus and
g Sachs2014, 25)
< Provide Way
11 | = finding(Marcus andBarnes.
8 1999, 41)
12 é Onssite usage
13 g -Ability of independencgEnsure Cane and Wheelch
" in use Friendly
14 @ -Close proximity Include Dependable patter
) for circulation
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Stress Reduction Theory (SRT)

ATab-ICond 6d
| A B [ | D | E
T1
Choice of Use |Variety in types of Provide different walking paths
Compatibilityas |space&Viarcus andBarneqdseating arrangements,
15 cited in Marcus &1999, 41) experiences and
Sachs 2014, 29) microclimatesLau &Yang2009,
60)
Over Design |Participation in |Integration of users Ensure the use of surveys and
designing the preference of natural participatory approacim garden
16 garderiMarcus |aspects and user's opinigdesign and consideration
andBarnes 1999 concerning the design of
] 42) the garden
Over Access to PrivacyLimited viewsontothe |iDesi gn di ffer
regulation of garden from into various suispaces to
17 personal -Visual Privacy |outsidéMarcus and facilitate a diversity of
exposure and Barnes 1999,41) act i yLautanderang 2009,
- access of 61)
oneselfMarcu |-Physical Privacy|Visual buffers within AiDesign differ
s andBarnes garden subspacgsu into various sukspaces to
18 1999, 38) &Yang 2009, 60) facilitate a diversity of
act i viedetatorsad
| bufferdLau & Yang2009, 61)
Adequate number of For outdoor extension of the
spaces to prevent garden:
19 overcrowding (specially |-Include Private porch
for staff)Marcus and areasShermaret. al2005, 181)
Barnes 1999, 41) -Plan Distinct spaces for
- staff(Sherman et. al. 2005, 18]
Over Sense of Clear garden patterfisau |Make available an accessible
20 surroundingLa|security(Lau &Yang.2009, 60) mapping of the garden
u &Yang2009,/&Yang2009, 60)
60)
T2 A B C D E
Theory|Restorative |Restoration Design Design Guidelinghow)
1 Components |Through: Implication/Consideratior
s (what)
2 | Social Support(Ulrich 1999)
Social Social interaction|-Easy onrsite access Designing different spatial
&Emotional |(Marcus and (Marcus andBarnes settings prevent a garden from
3 support(as Barnes.1999, 43)|1999,.45) being congested and permit
citedMarcus different uses of it{tMarcus and
] andBarnes. Sachs 201425)
1999,42) Provide proper seating

-Spaces for being with
friends(as cited inViarcus|
andBarnes.1999, 44)

arrangementUlrich et al 1997,
101)

Place seating facing each othe
(Ulrich et al 1997, 101)

Use Trees and gra&ss cited in
Marcus andBarnes,. 1999, 44)

-Activities through social
contact(as cited in
Marcus andBarnes,.
1999, 44)

-Provide gathering spacdsglore
hardscapg au &Yang.2009,
73)

-Offer gardening activities
-Consider Horticultural Therap
(Marcus andBarnes,. 1999%45)
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NnTab-lICond 6d

A B C D E
-Spaces accommodating|Flexible Spaces that are open
larger planned support |and can accommodated more
7 groups(Marcus and people, based on culture
Barnes,. 1999, 45) (extended familieg).au &
Yang,. 2009, 72)
-Social spaces designed|-Ensure an enclosed setting fg
takingcultural social activity(Marcus and
consideration into Barnes,. 1999, 46)
8 accountMarcus and -Provide open spaces for privg
Barnes,. 1999, 46) activities(Marcus andBarnes,.
1999, 46)
-Spaces that allowing  |Include Bench seating tucked
socid contact, without  |into plantings along path
9 interfering with access tojnetworkgNaderi& Shin.2008,
privacy(Marcus and 110)
] Barnes,. 1999, 46)
Physical Physical comfort |-Comfortable visitor Seating options must incorpori
support(as waiting areagMarcus andassorted types of seating such
citedMarcus Barnes,. 1999, 43) moveable and manageable
andBarnes. chairs, benches, adjustable
10 1999, 42) chairs etceter
accessibility, usability and
comfort of thespace(Marcus
and Barnesl 995, 62;Lau &
| Yang2009 61)
-Movable seating(Marcug-Place chairs facing each
andBarnes,. 1999, 43) |otheUlrich 1997, 101)
11 -Provide easy to carry
furniture(Ulrich 1997, 101)
] (Pasha2013, 93)
-Comfortable sleep chair
12 inside inpatient rooms
(and outdoorsjMarcus
andBarnes,. 1999, 43)
T3] A B C D E
Theory |Restorative  |Restoration Design Design Guidelinghow)
1 Components |Through: Implication/Consideratior]
s (what)
2 Physical Movement(Ulrich 1999
Physical and |Positive trip -Ease of way finding in
Psychological|destination (that |farawaygardengMarcus
benefit motivates andBarnes.1999, 48)
= (Marcus and |increased Widening the window size ang
% Barnes.1999, |walking)(Marcus |-Large windows to garderratio should be integrated in th
47) andBarnes.1999, |(Marcus andBarnes.1999,|design because it presents vig
3 |2 .
= 48) 48) access to natural sceneries al
c the while offeringcurtains or
-% Abufferso to ¢
= concealmenflLau and Yang
e 2009, 68)
1 un
4 @ Onssite use for -Design well defined edge alo
%) path to ensure concentration g
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NnTab-lICond 6d

A B [ D | E
1 Contemplative|Enhance passage or the walk(Nader i& Shin.2008,
walks (Marcus  |shortcut experience 112113)
andBarnes.1999, - Ensure the use of Unbroken
48) planters with plants visible at
ground levelNaderi& Shin.
2008, 112113)
-Provide Proper ground paving
L (Naderi& Shin.2008, 112113)
T Mild -Designs that facilitate  |Passageways transcend their
exercis¢Marcus |patient accessibility and |actual purpose of use by
andBarnes.1999, |independencéViarcus andpb ec omi ng a A bn
5 48) Barnes.1999, 48) that users target to have a
Afcontempl at i ve
-Walking features (loops/|(Naderi& Shin2008, 109,113)
trails) (Marcus and
| Strenuous exerci{Barnes.1999, 48)
(although not -Space for aerobic and
recommended foinonaerobic (Marcus and
patients)Marcus |Barnes.1999, 48)
andBarnes.1999,
6 48) -Space that provide
opportunity for play,
specifically for kids
(Marcus andBarnes.1999,
] 48)
Indoor physical
7 rehabilitation
settings with large
windows to
outdoors
T4 A B C D E
Theory|Restorative  |[Impact Design Design Guidelinghow)
1 Components Implication/Consideration
(what)
2 | Natural Distractions(Ulrich 1999
-Positive Visual contact |-Trees -Promote momentary and
distractions in [with nature -Greenery contemplative moments throu
natural setting{elements -Flowers natural features along
(as cited in  |(Marcus and -Water walkways.
3 Marcus and [Barnes.1999, 48)|(as cited inMarcus and
Barnes,. 1999|Fascinatiolas Barnes.1999, 53) -Ensure the use of Nen
49) cited inMarcus invading, native plant
= and Sachs2014, specief_au & Yang2009, 73)
|5 29)
= Exposure to natul-Birds and wildlife Introduce garden features that
g gualities (Marcus|(Marcus andBarnes.1999,|attract wildlife and promotes
4 = andBarnes.1999,|53), (Lau & Yang 2009, |their presence
c 53) 56-57)
2
é -Provide SunshinéviarcugUse of planting taeliver the
5 qu') andBarnes.1999, 53), desired levels of shafeasha,.
" (Lau & Yang 200956-57) |2013, 93)
| o (Pasha,. 2013, 93)
6 | -Provide Proper Consider appropriate
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NnTab-lICond 6d

D |

E

10

shadéPasha,. 2013, 93)

positioning of the
garderiPasha,. 2013, 93)

-FragrancesMarcus and
Barnes.1999, 53), Lau &
Yang 200956-57)

Fragrant herbs and plants
Refrain from using fragrant
plants when designing for
oncology patients that access
outdoors(Marcus andSachs
2014, p115.)

-Sounds of nature (birds,
moving water, breeze)
(Marcus andBarnes.1999,
53)

Incorporate foliage that attract
birds

Integrate dynamic water featu
(fountain)

-Natural ventilation(Lau
& Yang 200973)

Enhance cross ventilation in
cases of courtyardsau & Yang
2009,73)

-Visual motion

-Provide flowing water and
leaves moving in the breeze.
(Lau & Yang 200974)

The above table highlights important recurring themes which will be basic

categories for our guidelines. These include:

9 Location such as cells E20 T1, D3 T2, D10 T2, P101, and C3 T3

1 Visibility such as cells E4 T1, E5 T1, E8T1,and E3T3

1 Accessibility such as cells E10, 11,14 T1

1 Use and activity such as cells E15, 19 T1, E3,4,6,7,8,10,11, T2, E4,5 T3,

and D5 T3

9 Climate and condition shown in cells D5, 6, 9 T4, E9dary D3, 4 T3

1 Existing greenery shown in cells D3, 4 T4-&3E10 T4.

These categories will also establish the stratedye followed in our approach

for t he si

soci al and

physical

could be higlighted from the literature review guidelines. Jhackle main

components that need to be taken into consideration when designing a therapeutic

garden.

54

anal ysi



The above table will be further developed in the general design guidelines

section in Chaptev|.
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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 taigh ratesof urbanization in Beirut,
green spaces are necessarthaarea in order to promote health aredlbeingof the
cityds residents. AUBMC, one of the ol dest
region is adopting a green vision for its 2020 vision and has the potential to play a major
role in promoting hman health beyond its medical interventions. By focusing on one of
its available open spaces, tHef®or 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 nate.

1. Location andDemography

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 kbanese 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
t he ¢ o umatian s ésimafed ah 3000 plant species, Beirut suffers from a lack of

greenery due to higlrbanization (as cited in Hazim 2013, AUB (American
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University of Beirut) and AUBMC are one of the remaining greeatsp that Ras

Beirut retained (Fgure 7)

= - N . ,’, \
Fig.7. The location of AUB and AUBMC within Ras Beirut
Source https://www.aub.edu.lb/Neighborhood/Documents/ANBReport201511-
01_FINAL.pdf)

b. AUBMC within AUB

The American University of Beirut is a private universdgated in RasBeirut.
It is founded in 1866 by Dr. Daniel Bliss when American missiesazame to Lebanon

and Syria (kgure 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 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 gineeds 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 spaceBeirut 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
desi gns. Based on d&ha,26 onttos63 huRdihdsh)AUBcanbk e ct e
prospective green roofs (28) (seiglire 9and10). 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 primgairban greening and a better

human health.

Fig.9. Green areas around AUB
SourceN. A. Hazim, (2012). fAAssessment of the
green roofs at the American wuniversity of
Beirut, Beirut, Lebanon.
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B o 100 200 400 Meters

Fig.10. Green areas and green roofs in AUB ardBMC
Source N. A. Hazim, (2012). fAAssessment of t
green roofs at the American university of
Beirut, Beirut, Lebanon.

c. AUBMC

The American University of Beirut Medical Cen{&UBMC) 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 ¢ogdlie exceptional quality
care and innovative training the center (AUBMC 2020 VisioA010). With its current
reputation of highest standards, it is the only healthcare facility in the Middle East
region that ever received four international accreditatdemonstrating its excellence
in patientcentered care, nursing, pathology/ laboratory facilities, education and
research. The honorary are the Joint Commission International (JCI), Magnet®, College
of American Pathologists (CAP), and the Accredita@muncil for Graduate Medical

Educationi International (ACGMEI).
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2. History of AUBMC and Green Spaces

a.AUBMC: Past ad Present

The journey of the medical center of AUB started in ZokaRlat in Beirut
where the first classes of Medicine took pldteéegan 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 department

AUBMC has expanded greatly over the years. It has created medical centers
t hat meet t he ¢ ommuhiaiddr Medrescieneedndtsute SAUBMC a s Al
Mul tiple Sclerosis, Center Childrends Canc
Institute (sed-igure 11and12). 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 patiententered care in a proactive approach and deliver superior research
centers byecruiting the best in the medical field, by collaborating with local, regional
and international partners, and by expandingdhb#ity to meet demands (seekre

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.aubnc.org

TR NEW Academic
e il and Clinical
. pe |
NEW Medical ”5‘01“.44 Center (ACC)
Center Tower &/ WAEHHES UBA’C . z
~5'

Center (NMC)

©2010 AUBMC. Al rights reserved. www.aubme.org

Fig.13. AUBMC's expansion showing the existing facilities and the annexed ones
Sourcewww.aubmc.org
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b. AUBMC 2020: AGreen 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 growingetuoh
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 patientered
approach where patientsd needs ar aetomet by
the patient in the most efficient wathe 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 patiemtg aith 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
educati on. It wi || provi de fnewdientsskekv el 0 p €
the most complex kind of treatmentso (Ayne
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
constructiorand green psychology (Aynedji@014, 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 tigrong them the opportunity to advance in
their careers; this creates a sense of apfy
reflects positively on their treatment of patients and reduces stress level (Aynedjian

2014 21) (seeFigure 14). When ti@ed 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 prattivity levels would certainly escalate.

Fig.14. AUBMC Vision 2020
Sourcewww.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
| ocati onds Mmaywinat all ow opti mal heal ing ¢
administration may not perceive the importance of creating such gardens in reducing
stress especially that soegonomic situations do not invite patients to come;

consequent | y comeisedutefhgnpdiian2d140629). Reflecting on the
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drawbacks confronting AUBMCGO6s vVvision, (gr ece

location that is limited by the urbanized setting. It would reduce the cost of creating a
landscape design from scratatddt would reattract 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 imjamit 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 effectiveage 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 latencepts in architecture that employs

environmental aspects in urban designs by having green roofs among other techniques.

3. OncologyFloor Profile

Upon reaching the"8floor, 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 nt shortcut rectangar tunnel. One courtyard is 31 and the other side is
approximately 90 mbut they will be referred to as one courtyard. THél8or consists
of two departments, the Bone Marrow Transplant (BMT) and the Adult Patient
Oncology Basile (APOB}he large 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 & floor. This forms a squarampen 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 facade to

the other side of the facility={gure 15).

Outdoors

. Connective Courtyard

BMT unit-isolated area 1 to the other building

Accessible
Arca-APOB

Outdoors

Outdoors

Connective Courtyard
d  to the other building

Outdoors

Fig.15. Oncology 8th floor general plan R’UBMC

B. CaseStudy Analysis
The study was conducted based on socidl@ysical analysis. The social
analysis is user (nursgmtients, caregivers) directadd is centered on observation of
the site and on interviews with users. The physical arsalysipace 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. Sodal Ethnographic Analysis(the Users)
The observation process of tHéfor 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 thiédd®r. 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 degteanced experience). Caregivers are
mainly relatives. The space is divided into private and public areas consisting of
patientsd rooms, a |l ounge area, bathrooms,

elevators, a covered passage, a vacant courtyard edidahlocales.

a.Nurses

1 Background

Evidence gathered reveals that nurses are the main permanent userd'of the 8
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 for includes two separate sections Adult &xiti
OncologyBassile (APOB) and the more secluded region, the Bone Marrow Transplant
unit (BMT). Each unit of the'8floor has its own set of nursing team. The focus of this
study will be oncology unit nurses mainly.

9 Shifts and Workload

Registered nurses and practical nurses, although having different training,
cover resembling shifts with little to no difference. A thintynute 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
patientsd conditions but-onazaretepsatierdsr u rnseecseds s i t
number reduces to three registered nurses and three practical nurses. Nursing duties in

BMT are slightly different from those in /

b. Patients

1 Background

Based on observati on tonatitiesrdiverssye sd i nput
between Iraqgis, Syrians and mainly Lebanese from miscellaneous parts of Lebanon. As
AUBMC is a reknown hospital in Lebanon with advanced specialty, Lebanese patients
do not merely come from local suburbs of Beirut but also from ahtt mnd south of
Lebanon. Many nurses asserted that patient
day and that no restrictions generally arise particularly for critical cases which get
immediately admitted.

1 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. Addi
extend ovea three montperiod or a thredour 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 admited into isolated areas where minimum to no access is granted.

c. Careqivers

9 Background
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Though a hospital is a place for patients, caregivers appropriate a considerable
presence. Main c alffleaqare/femalesmather, dunt MBI s 8
notwithstanding that a spouse or young men also participate in the care giving practice.

1 Time of visit

Visitors usually drop in with other companions. The duration of visits vary
depending on types of guests whether they are formal orisl@gpmnpanionsVisiting
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
caregiverso formal visits occur after fini
immensely during the afternoon period where caregivers situated themselves principally

i n their patientsd rooms.

d. Activities of Userswithin the 8" Floor

T Nursesd6 activities and use of space
Nurses perform a wide range of daily activities starting with overseeing patient
care, making rounds to monitor their pati e

setting appointments for patients, all the while sustgiai friendly and professional
support for all other users of th® Boor (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 wiith 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 conferencemoon 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

fTPatientsd activities and use of space
When it comes to patientsdé activities,
shape the activities. Patientsod activities
other patients, nurses or caregivers or sleepiteg &king their treatments. In general
youngerpatiats with less severe cases gemerally 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 staffasimg 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 pemnfio during treatment or when admitted to
the 8th floor. Some may walk around the hallways whereas others would stay in thei
rooms to have a meal in bedd&re 17). Mainly, activities of patients do not require a
lot of energy. They most likely lie down aéneir bed, or simply walk around or

socialize with others.

Fig.17. Patients walking in hallway while taking treatment

9 Caregive sgéneral activities and use of space

Caregivers usually assemble in the | ou
perceived, patients with tolerant conditions located in single rooms have their
occasional sleem caregivers recline on a 2 to 3 seating couch. On the other hand,
patients thiashare 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. Ths 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 thE81 oo r . During patientso |
caregi\ers 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 patientsod roc
caregivers. Observations reveal that caregivers freely usé flm8since they have
free time on their hands and do not engage in tasks like nurses or treatments like
patients.

1 Time and Use of Space

One of the interesting contrasts of usage of spase user s synchron
activities depending on the time of the day.

Morning ActivitiesandUse 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 nursesm busier than others. Some nurses were filling
forms and handling paperwork in the nurses:¢
patients and making their rounds. There appear to be no moveable activities targeting
socialization but rather active medl hustle. The corridors go back to being spaces of
passage and fast movement.

Lunch/Afternoon ActivitiesandUse of Space: When it comes to the afternoon
period, patients have already finished their treatments; so more visitors accédss the 8
floor. This is the most active part of the day for tRel8or. 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 aftehifigi 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 checkedt rooms are left for the cleaning staff to be
reorganized, sanitized and prepared for the following admisdiansiight 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 a3mwveetlan 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
vendingmachine in the lounge becomes a destination point. Evening Actiaittidse
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
gettingready for sleep. Gradually, th& 8oor reduces into a calmer movement. The
corridors become empty; patientsd r ooms
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 coritteating

duties.

2. PhysicalAnalysis (theSpace)
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, @hate and Condition and Greenery.
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a.Location
The courtyard is a centralized space on thédr. It is surrounded by office
and technical rooms that are mainly accessed by hospital staff ¢f flo@i8and most
of these rooms have windows overlooking the courtyard. These windows however are
opague 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 caligyd 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 @noegimately 14 to 15 m height
(Figure 18).The larger section of the courtyard is 32&unal the othr side is
approximately 90 riis the courtyard is at a close proximity from the different
functional Apublico areas of the fl oor suc
Patientsd rooms are also close to. the cour
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 underlaythe 8 oor 6 s
courtyard, connecting it to the courtyard through skylights that look down from the 8th
floor courtyard to the nurse stations of th&l@or (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 connectwetyards
located on the west side of th& fBoor 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 patientsammodating the rooms that ol@k 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

General Circulation

Courtyard

Bone Marrow Transplant Unit-
Isolated

Nurse/Staff Areas

Elevators

Lounge/ Waiting Area

Fig.18. Description and location of the different facilities around tHigo®r

Three floors, including the general patient admissions on'thed1Gfloor a
technical floor, surround the courtyard at the upper levels.

Floor composition: Similar to any building, public and private spaces compose
the 8" floor plan baed on personnel use of spacigFes 19 and®0) each room and
area provides a distinctive service that
types of spaces involve patientés rooms,
corridor, covered passage, technical rooms, public toilets, equipment rooms, staff

kitchenette, clinics, and offices.
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Technical Floor
(HVAC)
= — -10u Floor

vvvvvv 9u Floor

__________ 8u Floor

Skylight towards
7w floor (NICU)

Fig.19. Northwestern vievof the courtyard

‘Technical Floor
(HVAC)
= — = -10w Floor

ﬁﬁﬁﬁﬁﬁﬁﬁ 9x Floor

____________ 8u Floor

Skylight towards
7w floor (NICU)

Fig.20. Southeastern view of the courtyard

Based on the interior space, the north, aadtsoutkeast sides are mainly

pati ent s 0 -sidedoroosis areGuotes that have within them small seating
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areasRooms 6 | ocation determines the awarenes
located on the eastern and sea#tstern facade 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. Nursesd | ockers are | ocated al c

including duct shafts, technical and electric closet as labeled on site areualdo fo

b. Visibility

Visibility to and from adjacent tunnel: Asass e s s ment of the cour
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 halintades
framing the tunnel s fa-ade al so hinders \
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 bothtér@axcourtyards 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 tH& 8" and 10" floor windows while staff zones are
locatedonthe®f | oor, the other floors include pat
making it an important asset to these spaces.

Windows looking into the courtyard vary between opaque and transparent. All
of the & floor officesoverlooking the courtyard currently have opaque windows
leaving the courtyard invisible from these important spublic spaces. Some
windowpanes of the higher mentioned floors vary between blurry and clear which allow
the user to either observe the outsont to simply sustain his/her privacy by opening or

closing the blindsKHigure 21). In the center of each side of the courtyard, there are
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skylights looking down at nurses stations of tHdl@or that visually connect thé"8o

the 7" floor (Figure 2.

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

Rooms looking into the courtyard:

Utilities, Staff offices and
Rooms

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 tinaspital, 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 8floor have acknowledged the hiddemar t yar ddés ex-i st ence
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. hton 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 theligtiake the shortcut (use the covered

passage)areach to their rooms easilyigkre 23).

Highly aware
of courtyard
existence

=
|t

< T
[ uﬂlr’ W

Courtyard
awareness
circulation

i

Fig.23. Courtyard and covered passage awareness based on circulation and room
location of patients and caregivers
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Four standaravindows 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 facade are considered rooms with avwieinly to the city whereas
rooms towards # east and south side have a limited view obstructed by other
buil dingsd proximity. I n addition, rooms
courtyards FFigure 24). The higher awareness of the courtyard by people with rooms
with a limited view couldalso suggest that the later tend to walk around more often in

search of a view.

View Towards Conncective
Courtyard

Rooms with a View

A 1 Rooms with Limited Views

Fig.24. Description of views according to room location

c. Accessibility

The 8" 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 andhather 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)dtre Z).

There is no direct immediate physical access to theyard from the lobby
itself due to doors and other physical separators that separ&ibliidrom the covered
passageThe courtyard is only physically accessible by the covered passage which is
accessible to all, however due to lack of visibilityatmrains 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 remairetbotost 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 existehtge space. Accessibility
depends on the visibility of the courtyard which the courtyard of'tHeo8r lacks
inferring an absence of accesstlyilio the courtyard (Figures 25 agf).

Figure2 8 shows the nursesod cirdybyrad i on wh
dots. Nurses arrive to th& 8oor 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 nurseso6 st hetmoremesedtakb el ed &
on the tasks of the day from nursesd stat.i
while (D) represents APOB nurses and staff facility rooms, (C) signifies BMT staff
offices. The dotted line in diagram shown in Figure 28 coulddnsidered 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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Window Views towards
the courtyard

m Window without views towards
§ the courtyard

o]

BMT Physician'’s

lounge and
onference room
—

- | o -
Hematology
Oncology Fellow’s

Doors leading towards the inside of the
covered passage and inside the courtyard

Skylights for 7th floor (NICU)

Covered Passage Corridor

di
v
b

= = = Circulation inside covered passage

E J

R ittty §

Roont
oy

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 youout to the courtyard are locked
(Right) Metallic structure and the fixed window pane that hide main door of the
entrance to the courtyagcture from lounge are
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Lounge Area

e Primary Circulation

== == Secondary Circulation

Fig.27. Patients' room and accessibility patterns around tfédr
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] - APOB Nurses’ Stations
an
.BMT Staff Offices
a0

. APOB Nurses’/Staff’’s Facility
Rooms

@ Primary Circulation
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Fig.28. Nurses' accessible areas and circulation patterns arountfiier 8
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The main accessibility on th&8oor which is the elevator, the continuous line
is the main circulation while the dotted line is the secondary circulation which also
incorporates the covered passagg\iFes 27 and28). Since the courtyard has no
function and it looks like a neglectadea, 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 recreatal circulation.

d. Use and Ativity

Though generally a hospital epitomizes a stressful unpleasant atmosphere,
users of "AwMBadasfriedly and welcoming ambiance. When
observing usersé interact i beahaviars wele ndtideéd set t
that divided area use and activities between formal and informal.

1 Formal

One of the main public spaces on tH&l8or is the lounge. It is perceived that
the majority of users of the lounge area target it for mainly three reasthres 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 shwecaess the
rooms that are exactly on the other side of théi@r. 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 tHelBor solely provides the
lounge areas a formal space for all uses. Hence, accessible gathering spaces as well as
private areas are needed for users of thiéo®r because it presents users with the

possibility to recharge their energy flow and proceed with their day; it also decreases
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thar stress level, offers optional seclusion and presents them with social interactive

groupings especially for fatigued nurses and patients under treatment.

(3 g

Fig.29. Lounge area, the use of the vending maciné

9 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
confeence room, corridors, the covered passa
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
lunchroomwhile 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 8 floor; the conference room is rarely accessed unlessaffarence or a

private medical discussion; this makes it an appropriate place for nurses to use for their
breaks. The |l ocation of nursesd break is
night shift means a closed cafeteria obliging the nurse toimesnahe & 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 duringeatments. 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 8 floor users benefit from the corridors in dissimilar waRue 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 boreddheabom or if

asked to stroll for blood flow (gure 30).

Fig.30. Informal use of the courtyard such as speaking on the phone or private
conversations
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1 Awareness of the courtyard / topic of healing aspects of nature

Considering he courtyardodés hidden position t
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 surrounchg rooms, and invisibility of its main entranti®e covered passage. Room
| ocation, patientsOo capacity and caregiver
awareness of the courtyard.

Age plays a focal role in explleara ng th
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 yhepaogt
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 @©ndition

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 fraxténeal

varying temperature (Figure 31).

86



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

The tight and airless covered passagethadsolated 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 simatiitie
sunlight came through. The covered passage is bearableanly a coupl e of

stay (Fgure 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; howeer 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 aténtion should be paid in detailing the design.

Weight is anothecriterionthat 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 rootwuld approximeely be 500 kgsuare meter according to
director of the plant engineering. However, by this weight load, it is assumed that the
green roof could be intensive, or semtensive.

Generally speaking, smell depends on the wind direction. Ori"tfiecs
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
seti ngds 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 makinggteeable space.

This index is a standard dimension mentioned by YoshinobuAshihara inantau

Yang (2009, 70) article.
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Some additional duct pipes, shafts and meah units occupy the walls of
the courtyardKigure 33). These are minor elements ttaild be relocated or worked

around.

Rooms looking into the courtyard:

. HVAC ducts and pipes

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"@s all the mechanical equipment
for the whole building appearirfgom 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 tH&fldor extracts air from the courtyard,

filters it and spreads ihto 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 artifidight (see Figure 35). In
addition, walls are painted in a dark shade castinga tedious atmosphere (see Figure
35) with minimal lights from adjacent windows. Given this finding, interior styles
portray striking colors such as orange granite on thesitzit may not propose a stress
free environment and reference to studies made on best color practices in hospitals

should be made. Th&'8loor misses any type of artwork or creative productions. As
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Schweitzeret al (2004) noted, visual arts decrease pae nt s &6 medi cati on

and diminishes anxiety levels (p. 76). Consequently, adding some artworks b the 8
floor design might produce significant alterations that the current light and colors fail to
exhibit. The need for stronger natural lighsigking 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 sEpseacy
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 Figuidn86punge 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.

91

C



Fig.36. Lounge area on thé"8oor

f. Existing Qeeenery

Most patients if not all conveyed a positive feedback about the importance of
nature and their connection to it. They de
mental statesA U B M C 8 8oor &as 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
betwea 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 anxigiyyis h
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 partieipat
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 to@yal
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 pa
on the corner of the westefacade that has an extra seating area with a view towards a

connective courtyard containing a few plant pots (see Figure 37).

" 1|

Fig.37. Northern facade connective courtyard; picture taken from the lounge area
looking out to theconnective courtyard

By nature views, we are referring to any external scene that is not blocked by
any building proximity. Rooms on the northern fagade offer gaping visual access of the
outside. Despite the obstructive views from other facadigs 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 signifioc
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them with a form of distraction. The only available greenery in the courtyard appears

through invasive lants and withered plant potsigkre 38).
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Fig.38. Invasive greenery in courtyard, and withered pot plant spotted in the courtyard;
an attempt to domesticate the courtyard

There is scarcity in naturakttings 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 tbennective courtyards by plant pots and

flowers that visitors bring along their visitation (FigsiB8 and39).

Fig.39. Smoking 6arden at the entrance of AUBMC medical complex
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3. Survey Rsults andDiscussion

The survey wasonducted 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-sbopgrticipants
completed the survey; @ver, 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 stavith 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 highlighpects 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

1 Gender

A significant factor in the survey is that females seized a é4tte completed
data while males occupied a 36% of it. Thi
due to the number of female caregivers, which make up the total of 92% of the general
number of caregivers. Compared to fse&mal es¢
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.

1 Age

The survey investigated the age rangéhe users of the eighth floor. AlImost
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 ot her han dhile5p% area belowtthe dveragg age, tha othere s
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.

f Presence and familiarity witthe 8"floor

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"8loor. Patients and caregivers were asked about ¢aeiéncy of
their visit to the 8floor, and the duration of the stay or visit.

Nurses (76%) have been working there for more than a year. Patients get
admitted to the 8floor weekly (33%) to biweekly (39%) and stay there between 2 to 7
days. The majonjtof the caregivers (42%) visit th& 8oor 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 the patients, not much can be assumed about their familiarity
with the 8"floor 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 treaent; 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.
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Tale 3.Sample Profilef the 8th floor Users at AUBMC

Participants/User Number |Percentage
Nurses 16 34.78%
Number of completed surveys N=4(Patients 18 39.13%
Caregivers 12 26.09%
Gender
. Males 16 36.36%
Number of completed question N= Females o8 63.63%
Age
1825 10 21.74%
26-35 10 21.74%
. 36-45 11 23.91%
Number of completed question N= 4655 5 10.87%
56-64 8 17.39%
More than 65 2 4.35%
Where have you lived most of your life?
Urban Areas Mainly 29 64.44%
Number of completed question N=4Rural Areas Mainly 8 17.78%
Both Rural and Urban areas mair 8 17.78%

b. FactorsAffecting Wellbeing in he Hospital

Two questions in the survey investigate gai c i p eeirtg badedore | |
emotional and physical factors when in the hospital. Emotiasyacts related to stress
include boredom, sleepiness, fatigue, anxiety and depression.

Nurses mostly suffer from fatigue (8196)lowed by anxiety (69%) (see
Figure 40). On the other hand, boredom (50%) received the highest response by patients
(seeFigure 41). In contrst to the already chosen setgufe 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 tHgygr@own 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 st&@agivers 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 th&#®or, anentertaining space for bored patients to

enjoy while taking treatment and a space that can allow caregivers to enjoy outdoors

while waiting for their patients.

During long shifts, how likely do you suffer from the following?

Nurses
100%
80%
60%
= Very Much
40% = Much

20%

0%

Boredom Sleepiness Fatigue  Anxiety Depression

Fig.40. Nurses' psychological wellbeing when ififi@or

During your stay, how likely do you suffer from the following?

Patients
100%
80%
60%
Very Much
40% — 22% 0 0, ® Much
20% 11%
(1]

0%

Boredom Sleepiness Fatigue  Anxiety Depression

Fig.41. Patients' psychological wellbeing when fffl8or
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During your visit, how likely do you suffer from the following?-
Caregivers

100%
90%
80%
70%
60%
50% Very Much
40% gy 17% — ® Much
30% 2506 17%
20%
10% 8%
0% 8%

Boredom Sleepiness Fatigue Anxiety  Depression

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

As for the physical features, the Likert question integrates environmental
factorsinclusive to all participants such as lack of natural light, lack of private space,
sense of enclosure, noise, limited outdoor views, lack of plants and greenery, odors, and
silence.

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,
82%), (patients, 72%), (caregivers, 83%). All three categories least selectezhtbatel
of silence. It could be considered that silence is not a stressor for them but on the
contrary, it is something they require.

Examining further nurses' responses we can see that almost all the factors have
more than 50% selected the remagnfactas except for silence {ure 43). We can
say that it is not only the notion of lack of natural light and the lack of greenery and
nature, but rather other aspects do play a role in inducing stress for the nurses.

The results of patients' answer to that question vary greatly from that of nurses.
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We can see that the lack of naturahtigs not considered an issuagdiire 44). Based on
the site observation we noticed that most of the rooms of patients are we lit wi
natural light unlike the working space of the nurses that are dull, and mainly lit by
artificial lighting. Privacy is also well thougloiut as an issue for patients. During site
visits, we have noticed that some patients do not find the appropridtefigvivacy

they require while taking treatment.

How likely do the following factors in the hospital stress youwNurses

100%
90%
80% —
el EESEEEEE B B
600 | 33%
50%
40%
30%
20%
10%

Very Much
= Much

0%
Lack of Lackof Senseof Noise Limited Lackof Odours Silence
Natural  Private Enclosure Outdoor Plants and
Light Space Views  Greenery

Fig.43. Environmental stressors according to nurses

How likely do the following factors in the hospital stress youPatients

100%
90%
80%
70% —
60% —— —
50%
40%
30%
20%
10%

0%

Very Much
= Much

Lack of Lackof Senseof Noise Limited Lackof Odours Silence
Natural  Private Enclosure Outdoor Plants and
Light Space Views  Greenery

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 amonghe highly selected stressorsdétre 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.

How likely do the following factors in the hospital stress you?

Caregivers
100%
80%
40% Very Much
20% = Much

0%

Lack of Lack of Sense of Noise Limited Lackof Odours Silence
Natural Private Enclosure Outdoor Plants and
Light Space Views Greenery

Fig.45. Environmental stressors according to caregivers

c. Thelmportanceof Outdoor Spaces

This part of the survey emphasizes the importance of outdoor areas in reducing
stresghrough distraction. One question of the survey digs deep into the participant's
personal background. One question asked to all three participants investigates where
paricipants have mainly lived their lives. Almost 64% of participants have lived mainly

in urban areas.

Participants were asked about the level they feel to disconnect from the

indoors when in the hospital.

Responses reveal that being in the hospital isavatrable for all of the three

categories since more than 75% feel the urge to disconnect when indoors. Due to lack of
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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 taslethands, 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% wleehadsiut 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 participatits/bahat
being outdoors help in reducing stress levels. Data shows that 90% of patients and 89%
of nurses consider outdoor settings to help reduce stress levélimgeha0% in

caregi veigued6)case (F

How likely do you think outdoor settings help in reducing stress?

100%

90% — —

80% [ ——] — —

70% ——— ——— —

0% 1 esp - 83%

50% | S T% —— " Very Much
40% | I I ~— ®Much
30% |— —— — —

20% —— —

0%

Nurses Patients Caregivers

Fig.46. Importanceof outdoor space for stress reduction
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d. Awarenes®f the 8" Floor Courtyard

An investigation tackling the familiarity of the users of tHefl®or with the
courtyard is undertaken. Participants were asked about how much they are aware of the
existence bthe courtyard.

Nurses indicate a 58% awareness of the
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 arole 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.

Whenasked 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
occupiednurses and admitted fgents (Fgure 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 a
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 spacadoite.

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

nteraction

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

and experience Wwi

Covered Passage Use

t h

Nurses

Patients

Caregivers

t he

mYes

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

Along with the tunnel usage, surveyed patients and caregivers dfftber8

cour t

were asked about the level they use other spaces around the 8th floor. Questioned

spaces are roas, elevator waiting area, the lounge, the corridors, and the covered

passage or the tunnalvVhile 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 sanwition it is now, how likely

would you use it for the following activities. The activities are privacy related issues

anda 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 couiityiard,

necessary space.
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e.Importanceof Privacy ad Socialization

This theme examines the significance of privacy and socialization in regard to
userso6 preferences when they come to AUBMC(
the importance of privgcwhen users are on the site.

More than 80% of the participants favored privacy and highlighted its value
beause they might mind being around people.

In contrast to the privacy issue, socializing does not seem like a favored aspect
that has to be integied 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 witl Boor 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 AUBRERSs suitable
spaces for socializing.

It is recommended that the garden in the courtyard provides an apfgopria
level of socializing but not to the level of privacy because the latter is a more important

factor that users seek when in tH¥l8or.

f. PotentialBenefits of AGarden

One of the questions in the survey investigatektiowledge 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
naturefor stress relieving, because when presented with that question 82% of nurses,

77% of patients and 83% of caregiis demonstrated knowledge of the topic.

105



We asked participants how much the existence of a garden in the 8th floor
courtyard is beneficial fahem. Nurses (82%), patients (94%), and caregivers (100%)
highly agree that it is beneficial to have a gardethe courtyard. They might consider
a garden as enriching to the spatial experience as it would add value of coming to
AUBMC.

Since the perceages are very high, we would assume that a garden would be
frequently visited and it would be considered bs 8th floor users as a vital component

of the services offered by that specific space.

g. Landscapéreferences

There has been growing eviderickh at peopl e observing, A
representations of landscapes find most attractive those that show convigrammrac
gual i ti e sled8,Q)Nhaeviswluserrey went beyond scenic qualities and
examined natural components of these sceni@aclteistics that emerge as more vital
than others in reducing stress do.

The first part of the visual surveglked nurses and caregivers to rank their
preferred landscape elements from the most important to the least important in relieving
stressPatients were asked slightly different about preferred natural elements through
observation.

Calmness of space, obsgigrg water features,nal 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 (carggiVable

4).
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Tale 4.Ranking of preferred landscape elements

User Top 3 Most Favored Least Favored
Element Element
Nurses Calmness of Space Calmness of Spacq Fragrances

Observing Water Features
Listening to sounds of bird

Patients | Calmness ofpace Calmness of Spacg Observing wind and
Observing Water Features objects moving
Listening to sounds of bird

Caregivers| Calmness of Space Sounds of Water | Sounds of Wind

Observing Water Features
Listening to sounds of bird

The second part of thrpestion looked intdhie importance of another set of
natural aspects that we considered as visual landscape eleframsthese elements,
we understood that the top three are almost similar for nurses and patients where
colorful flowers, being surroundéoy greenery and water reflection were regarded as
basic elements for gardends design. On t he
realized that colorful flowers, green surroundings, seeing wildlife, educational aspects
of a garden received a predmnt frequency by caregivers.

While nurses and patients ranked educational aspect as the least preferred,
caregivers listed water reflectionéiseasonal landscape change as a minor feature for
reducing stress (Séableb).

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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Tabe 5.Ranking of preferred landscapkements

User Top 3 Least Favored Element

Nurses Colorful Flowers Educational aspects of a garden
Being surrounded by greenery
Water reflection

Patients Colorful Flowers Educational aspects of a garden
Being surrounded by greenery
Water reflection

Caregivers | Colorful Flowers Water reflections

Being surrounded by greenery Seasonal landscape change
Seeing wildlife

Educational aspects of a garden

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 (nohanplanned) proposes comfortigre 48).
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1-Man-made/manicured vegeta- 2-Natural vegetétion covers 3-Mixed Man-made and Natural

tion Patients covers
Caregivers Nurses

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

In terms of open versus closed spaces, nurses (47%)and caregivers (58%)
selected theambination of open and closeddHre 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 indoorsidiare 49).

1-Open space 2-Enclosed space E-Combination of open and enclosed
Patients apaee
Nurses
Caregivers

Fig.49. Open vs. Closed spaces

Simultaneously, all three participantsirses (70%), patients (77%), caregivers
(83%)selected informal tree shading for types of shade, probably insinuating

naturalnessHigure 50).

2 o e
1-Formal Pergola Shading 2-Informal Tree Shading 3-Formal Full Space Shading
Nurses
Patients
Caregivers

Fig.50. Type of Shade

Anal ysis of form todr alpreesd eiveadtst t hat
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Fig.51 Form of Space

3-Organic and Angular Shapes
Nurses

For type of vegetation, all participantaurses (70%), patien(g7%) and

caregivers (83%) chose mixed vegetation covers. Consequently, different types of

plantation affect the way in which a garden is experienced and perceived(Pesaliardt

2016, 80) (Fure 52).

kT

1-Tall Medium Sized Trees

Fig.52. Type of Vegetabn

2-Short Bushy Shrubs
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Visual analysis of plant material reveals that all participanisses (52%),
patients (77%), caregivers (58%yeferred flowering plants and trees which might
indicate that respondents would likeittegrate colors in a garden in order to casttra

the dull hospital interior (gure 53).

1-Edible Plants and Trees 2-Flowering Plants
Nurses

Patients
Caregivers

Fig.53. Plant material

Allow naturally urmanicured vegetation that is not pruned rather tharr man
made features.

Present a feeling of open space throughotientation of plants and the
greenery while also providing depressed planes,-saniosed 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 accdssshady 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 (happeminigs own)rather than heavily

mandesigned 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 eygatching, colorful and cultivate suitable seasonal

plant palettesthia r ef | ect | i febés cycle. Avoid pl ant

h. PreferredJse ofAGarden

A landscape or a garden could be used in several ways. This part of the
questionnaire analyzes how the users of thad®r 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 na&{77%) showed the highest percentages when
patients were asked about these aspectsd
patients on the efficacy of the same features; eitfitge percent of caregivers stated
that looking out a window to a larger viemd 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 activitteasd 47 % menti oned that the ¢
for allowing a better visual relaxation. However, only 6% of the nurses (1 out of 15
nurses) stated that W@Aenjoying gardening ac
the 8" floor courtyard (seeifure 54). We can assume that nurses have no free time to

garden where gardening compels an appropriate amount of time.
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Utmost Benefit of the Garden

6%

m Allows for Visual
Relaxation

u Provides Opportunity to
Enjoy Outdoor
Activities
Allows you to enjoy
gardening activities

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

As mentioned ear |l i erdifferddiwaysinWwhicka t heor vy
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 cextéire 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 percent of the nurses selected
Acontempl ate natureo and 76% of nurses sel
activitiesin the garden (sefeigure 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
crudal activities for stress relieving (seégkre 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 outdod®reover, 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.

To relieve stress, how important are the following outdoor activities in
the garden to you?Nurses

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

= Very Much
E Much

Sit Socialise withContemplatewalk Around Perform a
Alone/Seek  others Nature Personal Task
Privacy

Fig.55. Stress relieving outdoor activities according to Nurses

How likely would you observe the garden for the followingZPatients

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

= Very Much
® Much

Sit Alone  Socialise ContemplatéValk Around Perform a

with others  Nature Personal
Task

Fig.56. Stress relieving outdoor activities through observation accordiRgtients
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How likely would you use the garden for the following?Caregivers

100%
90%
80% |

70% |

60% 1 179% 50%  50%
50% ~ mVery Much

0,

40% o ~ ®Much
30% —

20%

10%
0%

Sit Alone Socialise with Contemplate Walk Around Perform a
others Nature Personal Task

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 recommeneénlargingwindow size and oentation to permit light access
especially for patients thare 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.

Participantdighlighted certain notable components gfaaden when asked to

mention the purpose for using it or preferences in observation had it been in the

courtyard of the oncology floor @ble6).
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Tabe 6.1f the eighth floor courtyard were a garden, to look at (patientsigeqnurses
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

PatientqPreferred Greenery through trees and shrubs
components for observing)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 7.1f you were to design and draw your own relaxing garden, what would you
draw/include in it?

Sketch Elements Analysis
9 Large size trees | Visual buffer through vegetation
91 Flowerislands | Trees aligned to separate from surroundir|
1 Lawn 9 Social space accommodating group activi
9 Fountain with notionof stage for music, lecture, and ot
1 Stage activity
1 Meandering 1 Large centralized welit open space
pathway promoting social activities and large gardens
9 Straight path 9 Benches are laid out in a manner to prom
— 1 |1 Flowers social interaction
" o ‘/‘_/ 0 TA tall tree 9 Bench surrounded by shrubs hints to the i
NUFESET Y |1 Benches of privacy
T | |7 Shrubs 1 Flowing water implying the interest in watg
. li'i‘ {1 Fountain motion and splashing sounds
Yo b4 |1 Lawn
Image3 1 Lawn 9 Scattered benches suggest a series of pri
1 Large trees spaces suggesting contemplating activities
1 Benches 1 Wildlife as natural distractions
1 Waterfall 1 Benches under large trees suggest the ne
1 Pool for shade
1 Birdsand ducks | Scattered birds grouping and fast flowing
(wildlife) waterfall, lawn movement suggest the
1 Stone waterfall |importance of movement in nature
1 Use of traditional character of stone water
feature and pond implying a regional
characteristic
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ATeBI Cona 6d
Sketch Elements Analysis
9 Tall and medium | Flowing water and the notion of extent
size trees 1 Meandering road and curved river refers t
1 Shrubs the notion of extent
{1 Lawn 1 The tree buffer suggest the notion of priva
9 Stepping stone | Visual privacy vith limited views on to the
{ |1 Meandering road |garden
1 River-like water |f Small groups of chairs suggest small groy
feature gathering and social interaction
9 Tables and chairg
1 Large size trees |f One bench implies the need for privacy af
1 Bench contemplation
1 Flowers 1 One largdree behind the bench implies th
1 Lawn need for shade
1 Waterfall 1 Flowing water and movement of lawn
{ Straight path suggest the importance of movement in natu
1 Tall trees 1 The wheelchair in the garden hints to the
1 Shrubs notionof accessibility and independence of u
1 Flower beds 1 Diversity of activities imply the notion of
1 Hedge compatibility
I 4 1 Benches 1 People's movement imply the notion of mi
& TR /¢ |1 Suggested exercise
< = pathway | Visual buffers through vegetation around
benches imply the notion of seqpiivate space
1 Curved perspectives and positioning of
elements imply the notion of extent
9 The tall trees covering benches imply the
notion of sitting in shade
Image7 9 Straight pathway |f The tall wide canopy trees above benches
M Tall trees suggest shading
’ 1 Birds 1 The aligned elongated trees along the pat
IS 1 Fountain suggest the notion of visual privacy
1 Benches 9 Birds and flowing water suggest the notio

of sound of nature and water
I Two adjacent benches along the path sug
possibility of minimal social interaction and
more contemplation
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CHAPTER VI

GENERAL DESIGN GUIDELINES

A. DesigrGuidelinesfrom Survey Outcomeand 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 proas 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
guestions based on their relationtte tomponents 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 recommendatidmsdesigning 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
guestions are presented in italic grey, whereas thesesel 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 arelfowed by brackets at the end, implying that that
guestion 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 obsereat and survey.

Tabe 8.Design giidelines based on observation and survey

Theory |Restorative Restoration |Design Survey Outcomes  |Observations |Guideline
component through: implication/ and Site visits
consideration
Ul r i [Sense of Contr((From (From Literature)|(From Survey) (From Concluding
SRT. Social Support |Literature) Analysis) result/ guideline
Physical
Movement
Natural
Distractions
Sense of Control (Ulrich 1999)
Over Useglas |Temporary
cited inMarcus |EscapéViarc|-Looking out the |-How likely do you |-Most of the |1. Maximize
andBarnes. us and window(Marcus |consider "limited chairs in views to the
1999, 37) Barnes. andBarnes1999,|outdoor views" as a |patient's garden and
1999, 37) |40) physical stressor?  |rooms are  |landscape.
- Nurses (94%), Patierplaced along |a. Remove
Passive/Mel (72%), Caregivers |the window; |opaque covers
tal Escape (67%)consider this might be |off of windows
"limited outdoor to connect  |looking into the
views" as a stressor. |with the garden
-How likely do you |outdoor views|b. Alter the
feel the need to regardless of |covered
disconnect from the qualityof [ passage
indoor hospital the view. This|glass to a
premises? means that |transparent glag
Nurses (76%), Patier|views are in order to

Stress Reduction Theory (SRT)

(78%), Caregivers
(75%) feel the need t
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 §
out of 11 that
answered, mentioneq
the need to disconne,
distract, and a chang
of mood.

-How efective

important
features for
users of the
8th floor.

maximize views
to the garden
and to ensure
that patients wh
cannot go
outside can
visually access
it.

c. Provide
proper views
from patients'
rooms since
views are
considered
important. It is
recommended t
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 tha
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NTabBilGConad 6d

Theory

Restorative
component

Restoration
through:

Design
implication/
consideration

Survey Outcomes

Observations
and Site
visits

Guideline

-Knowing that it ig
there if they want
to use iftMarcus
andBarnes1999,
40)

-Notion of
"Extent(as cited
in Marcus and
Sach=2014, 28
29)

are the following aspects (
a garden for restoring you
attention or enhancing
it?(Patients and Caregiver|
Patients (100%)and
caregivers (91%) think thal
looking out of the window
is effective for restoring
their attention and
enhancing it.

Refer to answers of below|
category "Knowlede of
existence".

-How much does looking 4
a space that provide
exploration help in relievin
stress through distractiony
Patients and caregivers)
Patients (56%) and
Caregivers (58%) believe
that looking at a space thg
provides exploration help i
relieving stress.

-If you were the person in
the below sketch, in which
space would you feel morg
relaxed?

Nurses (52%) resorted to
the combination of organiq
and angular shapes/paths
Patients (55%) and
caregivers (41%) have
selected organic
shapes/paths

extend views outward

-Active/Physica
Escape

-Going out to a
garden or
parkMarcus and
Barnes1999, 40)

-Knowledge of
existence

-Easy Access

Onsite usage

-Ability of
independence in
use

-Close proximity

-How likely do you spend
time outdoors during your
break?(Nurses)

77% of nurses do not acce
the outdoors during shift
and those that answered t
they do, 42% of them say
they do so alone.

- How long have you been
working on the 8
floor?(Nurses)

-How often do you get
admitted/visit the 8th floor
(Patients)

-How often do you visit thg
8th floor? (Caregivers)
-How likely are you aware
of the existence of the
courtyard?

-How likely do you use theg
covered passage?
Nurses (76%) havieeen
working on the 8th floor fol
more than a year, howeve|
only (59%) know of the
courtyard's existence and
(47%) of nurses use the
covered passage.
Patients (94%) spend mor|
than 2 days, however only|
(39%) know of the

-Nurses
breaks are
short (20
30mins)
therefore
emphasize th
need for a
break space
close
proximity.
-Nurses
usually take
breaks in
adjacent
rooms such g
the
conference
room.

-No signage
for courtyard
-Discreet
location of thg
courtyard
-the courtyard
has no
function

-It is not
labeledon the
emergency
exit map
-Most

3. Provide informatio
to ensure knowledge
existence of the
garden:

a. Proper signage an
labeling on floor and
throughout hospital

b. Label garden on
emergency exit map
c. windows looking
into the garden

4. Ensure easy acces
a. Provideproper
way-finding

b. Make obvious the
doors that take you to
the courtyard starting
from the main entrand
of the covered passag
Remove barriers and
make main doors to th
tunnel clear and well
labeled.

c. Ensure doors from
covered passage to th
garden a& open/
unlocked for all time
accessibility
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
courtyard's existence windows that
Caregivers (%) visit the |look out to

8th floor more than once &
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 statkthat]
access to the garden woul
be during both day and
night.

-Do you currently use the
covered passage of the
courtyard?

Nurses (62%), patients
(57%) and caregivers (759
use the covered passage
the courtyard.

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 reachin
with the
elevator hide
the visibility
of the door
that takes yol
to the covere
passage
-Doors that
take you out
to the
courtyard
from the
covered
passage are
always lockeg
-No lights in
the courtyard
-Although not
farin
distance, if is
separated
from the
public spaces|
by a series of]
doors.

Choice of Use
Compatibilityag
cited inMarcus
and Sach<2014,
29)

-Variety in types
of spacegviarcus
andBarnes1999,
41)

1 Different
walking paths,
seating
arrangements,
experiences and
microclimate$L.au
&Yang. 2009, 60)

-If the 8th floor courtyard
were a garden, what woul
you use it for? (Nurses an
Caregivers)

Nurses would use the
garden for:

-relaxation and stress
reduction

-enjoy greenery and natur
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 sed

in it? (Patients)

Based on
observation
we noticed
that a variety
of different
spaces aroun
the 8th floor
is not much
prevalent. W¢
can see only
the public
lounge area
for caregiverq
and rooms fo
patients. The
cafeteria is
not much
accessed
because the
survey
showed very
low results
when we

asked to

5. Provide a variety 0
spaces that promote
various activities:

a. Spaces for
contemplation

b. Scattered bencheg
(not close to each
other) for visual
privacy

c. Different garden
features that deliver
different experiences
such as water feature
planting levels,
seasonal plants...
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
Patients would observe th{patients and
garden for: caregivers.
-Greenery through trees a
shrubs
-Water features (fountain,
waterfall, stagnant water)
-Colorful flowers
-Furniture (benches/
umbrellas/ kiosks)
-Sense of sunlight and fre
air
-Animals and wildlife
(birds, butterflies)

Over Design  |Participation in [-Use of surveys |Survey consists of: The use of |6. Ensure the use of
designing the |and participatory -Multiple choice questions|surveys, participatory approac
garderiMarcus |approach in -Scaled questions observation
andBarnes. garden design an-Openended questions  |and
1999, 42) considerations  |-Ranking interviews

-Sketching exercises with the
prospective
users of the
garden was
undertaken.
Their

participation
was mainly td
help in
delivering
their needs
and
requirements
for a well
designed
outdoor spac
that helps in
stress
relieving.

Over regulation
of personal
exposure and
access of
oneselfMarcus
andBarnes.
1999, 38)

Access to
Privacy

Visual Privacy

-Limited views
onto the garden
from
outsidéMarcus
andBarnes1999,
41)

-Visual buffers
within garden
subspaceésau
&Yang. 2009, 60)

Physical Privac

Adequate numbe|
of spaces to
prevent
overcrowding
(specially for
staffMarcus and
Barnes1999, 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 considg
"lack of privacy" as a
physical stressor?
Nurses(73%),Patients(619
and Caregivers (40%)
consider "lack of privacy"
as a stressor

-One operended question
asked to all three
participants about the
reasons they use the tunn
One nurse
mentioned,"cryinghere" ag
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 sucl
as eating or
sitting alone
-The use of
the corridor
and tunnel fo
private phong
calls

-The use of
the tunnel/
covered
passage and
the corridor
for private
oneto-one
conversationg
between the
different user:
of the 8th
floor

-The tunnel i
tinted and it
could not be
seen from the
courtyard
inside, but thq

total opposite]

7. Design several
subspaces to prevent
overcrowding and
allow the required
privacy:

a. Secluded spaces
within the garden that
promote highly privatg
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 viewg
with the use of
vegetation

d. Provide curtains
instead of opaque gla
to deliver a sense of
control through the
levd of privacy
needed.
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
observe the garden for thg(the person ir|
following?(Patients) the tunnel cal
Patients (61%)consider |see what is
sitting in solace or alone ighappening
an important use of the  |outside but
garden. cannot be
-How likely would you use|seen) this mg
the garden for the induce a
following?(Caregivers) "fish-bowl
Caregivers (67%)consider|effect”.
sittingin solace is an -Windows
important aspect overlooking
When you access the to the
outdoors how likely do yoycourtyard are
do so alone? (Nurses and|opaque
Caregivers) probably for
Nurses (57% ) visitthe  |privacy
outdoors alone reason (not
Caregivers (90% )visit the|exposing the
outdoors alone work station
To relieve stress, how and processe
important is "performing |going on ther
privatetasks" as an outdoqto the
activity in the garden? courtyard)
(Nurses) -Some rooms
Nurses(79%) would use thof the patient
garden for a private task |are shared
-How likely would you with other
observe the garden to patients, this
"perform a personal may highlight
task"?(Patients) the need for
Patients (59%) would use |privacy
the garden for a private tajaround other
-How likelywould you use |spaces.
the garden to "perform a
personal task"?(Caregiver
Caregiver (73%) would us
the garden for a private ta
-If you were the person in
the sketch, in which space
would you feel more
relaxed.
Nurses (47%) and
caregivers (58%) selected
the canbination of open ar|
closed.
Patients (61%) selected
open spaces
Over Sense of -Clear garden  |Simplicity in space design Avoid complex garder
surrounding(Lajsecurity(Lau  |patterng_au and clarity has appeared i design features. Ensu|
&Yang.2009, |&Yang.2009, |[&Yang.2009, 60)|most sketches of the gard the design is clear, an
60) 60) functions are
comprehended easily
for appropriate use.

Stress Reduction Theory (SRT)

Social Support

Ulrich 1999)

Social
&Emotional
support(as citeq
Marcus and
Barnes1999,
42)

Social interactiol
(Marcus and
Barnes1999, 43

-Easy onsite
accesgMarcus
andBarnes.
1999, 45)

-How important is
"socializing" for you when
in the hospital?

Nurses (67%) state that

with friends(as
cited inMarcus
andBarnes.
1999, 44)

-Spaces for bein

socializing is important
Patients (50%) state that
socializing is important
Caregivers (36%) state thg
socializing is important
-How likely do you socializ
with other colleagues/ staf|
members? (Nurses)

Courtyard's
central
location inferg
the easy
access but in
the case of
AUBMC's 8th|
floor
courtyard.
Certain
factors hide
its existence

Nurses (67%) socialize wi

8. Design socializing
spaces while
maintaining the
required privacy level;
a. Create subspaces
with cluster seating
areas to accommodat
socializing levels

b. Provide movable
furniture for onsite
seating configurations
c. Present a feeling o

such as lack

open space through t
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
other colleagues/staff of labeling |orientation of plants

members

-Activities
through social
contact(as cited
in Marcus and
Barnes,. 1999,
44)

-How much do yo think thg
8th floor offers spaces for
socializing? (Patients and
Caregivers)

Patients (50%) and
caregivers (64%) reveal th
the 8th floor does not offe

-Spaces
accommodating
larger planned
support groups
(Marcus and
Barnes,. 1999,
45)

sufficient spaces for
socializing.

-To relieve stress how like|
would you use the garden
for "socilizing with
others"? (Nurses and
Caregivers)

Nurses (67%) and

-Social spaces
designed taking
cultural
consideration
into
accountMarcus
andBarnes,.
1999, 46)

caregivers (33%) consider|
socializing in the garden fq
stress relieving

-How likely would you
observe the garden to
socialize with others
observing the garden?
(Patients)

-Spaces that
allowing social
contact, without
interfering with
access to
privacyMarcus
andBarnes,.
1999, 46)

Patients (39% ) would
socialize with other patien
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 al
closed.

Patients (61%)edected
open spaces

and signage,
opaque
windows that
look into the
courtyard
from nurse
stations
(which could
be seen by al
three users),
locked doors
to the
courtyard
from the
tunnel, and
unclear
accessibility
in general to
the courtyard

During
specific timeg
of the day, w¢
noticed that
the influx of
visitors
(caregivers)
increases, an
these visits
are for a shor
period of timg
(formal
Visits).
However
mainly
patients comg
along with
one caregive

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 no
much
socializing
going on.

Nurses
usually
socialize with
colleagues in
areas such a
the lockers,
workstations

orin the

and the greenery whil
also providing
depressed planes, se
enclosed patterns thaj
are connected and
inclusive to the open
space.
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Survey Outcomes

Observations
and Site
visits

Guideline

conference
room(as
some
mentioned
when we
asked them).

Physical suppol
(as citedMarcus
andBarnes.
1999, 42)

Physical comfort

-Comfortable
visitor waiting
areagMarcus
andBarnes,.
1999, 43)

-Movable seating
(Marcus and
Barnes,. 1999,
43)

-Comfortable

-How likely do you use theg
lounge area? (Patients an

Caregivers)
Patients (12%) and

caregivers (34%) use the

lounge area.

On the 8th
floor, there is
only one
lounge area.
We noticed
that the
configuration
of the
furniture in
the lounge ar
in way that

9. Promote the
physical comfort of th
user on site:

a. Allow moveable
chairs and seating
arrangements where
users can assemble t
layout of the space

b. Provide seating
arrangements in the
tunnel for patients tha|

Stress Reduction Theory (SRT)

sleep chairs may promote|cannot physically
inside inpatient social access the courtyard.
rooms (and interaction,
outdoors) but the
(Marcus and furniture
Barnes,. 1999, pieces are
43) bulky and
fixed in one
place (not
mobile).
Single chairs
arein the
rooms of
patients and
they are
movable.
Physical Movement(Ulrich 1999)
Physical and |Positive trip -Ease of way  |-How likely are you -Most of the 10.Improve trip
Psychological |destination (that|finding in aware of the existing  |nurses are awar{experience tohe
benefit(Marcus |motivates farawaygardens |courtyard on the 8th of the existence |garden:
andBarnes. increased (Marcus and floor? of the courtyard |a. Alter the covered
1999, 47) walking)Marcus|Barnes1999, 48)Nurses (71%), patients |because the passageos
andBarnes. (33%) and caregivers |majority has beelas mentioned before
1999, 48) -Large windows ((58%) are aware of the (working on that |b. Widen window

to garden
(Marcus and
Barnes1999, 48)

courtyard's existence.

- Do you use currently
use the covered passag
in the center of the 8th
floor?

Nurses (62%), patients
(53%) and caregivers
(75%) use the covered
passage in the cemtef
the 8th floor.

floor for more
than a year
-Patients’
awareness of th
courtyard

depends greatly
on the location o

their rooms.
Patients' rooms

that are along th

southeast and
east facade are
more aware of
the courtyards

existence becau

they use the
shortcut or the
covered passag
more than the
others do; this
also applies to
caregivers as
well.

-The majority of

the windows that

look to the

facades, possibly the
use of frameless
window frames to
gpromote a clearer
view to the courtyard
to promote proper
visual connection

c. Use of natural
features as motivatio
to walk to the garden
(stepping stones)

q
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Restorative
component

Restoration
through:

Design
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consideration

Survey Outcomes

Observations
and Site
visits

Guideline

courtyard are
narrow in size.
-The covered
passage facadeg
which look out tg
the courtyard, ar|
obstructed by
supportive
frames

Onssite use for

Contemplative
walks (Marcus
andBarnes.
1999, 48)

Mild exercise
(Marcus and
Barnes1999, 48

Strenuous
exercise
(although not
recommended fq
patients)Marcug
andBarnes.
1999, 48)

Enhance passag
or shortcut
experience

-If you use the covered
passage, for what reasq
do you mainly use it?
Mainly all users that
responded to that
guestion mentioned the
use of the courtyard for
shortcut, and for passivq
activity such as walking
around.

-To relieve stress, how
important are the
following outdoor
activities in the garden t
you?(Nurses)

Nurses (93%) consider
"contemplating nature"” &
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 thegarden for the
following? (Caregivers)
Caregivers (83%)would
use the garden to
contemplate nature.
-How likely do you use
the corridor (a space thd
requires physical activit
mainly) (asked to patien|
and caregivers)
Patients (61%) and
caregivers (36%) use th
corridor.

The use of the
covered passagg
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 an
reflects light.
The view from
the tunnel outsid
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. Ensurethe use of
covered passage as
part of the primary
circulation to induce
better visual
interaction with the
courtyard
b. Provide proper
ventilation and
temperature in the
covered passage

c. Provide proper
lighting in the covere
passage and in the
gaden 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
Barnes1999, 48)

-Walking
features (loops/
trails) (Marcus

-To relieve stress how
important or how likely
would you use the gardg
for "walking around"
?(Nurses and Caregive
Nurses (87%) and
caregivers (88%)
consider walking around
as a use of #hgarden.
-To relieve stress how

-Some patients
are seen in the
corridors of the
8th floor with the|
IV lines walking
arourd during
treatment.

-One nurse
informed us that
some patients

12.Promote mild

exercising through
design strategies:
a. Include walking
features in garden
design such as loops
and trails
b. Clear walkways tq
ensure comfort of
walking around while|

andBarnes. likely would you observgwalk around alsqcontemplating nature

1999, 48) the garden while in the tunnel c. Enhance covered
"walking around"? during passage's conditions
(Patients) treatments, wheito encourage its
Patients (89%) would |weather further use (as
observe the garden whilconditions are |mentioned in previou
walking around. smoother. guidelines)

-Space for Patients' physicg

aerobic and non

wellbeing
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Survey Outcomes

Observations|Guideline
and Site

visits

andBarnes.
1999, 48)

-Space that
provide
opportunity for

for kids (Marcus

aerobic (Marcus

play, specifically

depends on thei
condition. Some
patients are mor
physically active

than other
patients are.

andBarnes.
1999, 48)
Indoor physical
rehabilitation
settings with
large windows tq

outdoors

Stress Reduction Theory (SRT)

Natural Distractions(Ulrich 1999)

-Positive
distractions in
natural settings
(as cited in
Marcus and
Barnes,. 1999,
49)

Visual contact
with nature
elements
(Marcus and
Barnes1999,
48)
Fascinatiofas
cited inMarcus|
andSachs
2014, 29)

-Greenery

(as cited in
Marcus and
Barnes1999, 53)

-Water (as cited
in Marcus and
Barnes1999, 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 ¢
plants and greenery as a|
stressor.

-How likely would you us
the garden to
"contemplate nature"?
(Nurses and Caregivers)
Nurses (93%) and
caregivers (88%) will usg
the garden to contemplat
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
(Patiens and Caregivers
Patients (78%) and
caregivers (82%) believe|
that looking at natural
species interface is
effective for restoring
attention and enhancing
-Kindly rank the following
elements in nature that

-There are no
proper views to
nature in
patient
except for one
room suite on
the corner of th
western fagcade
that has an extr|
seating area wif
a view towards
connecive
courtyard
containing a fev
plant pots
-Despite the
obstructive
views from
other facades

13.Endorse visual
contact with natural
sceneries:

a. Enlarge window
size and orientation tg
permit better visual
connection with natur
b. Relocate/ redesign
the location of patient
room to look at the
garden

c. Includesoftscapes
and greenery in gardg
design that have the
naturally happening
character and some
manmade features

due to excessiv|
city built-up-
users still seek
any form of
outside scenery|
by moving their
moveable
furniture next a
windowpane.
-The only
available
greenery irthe
courtyard
appears throug
invasive plants
and withered
plant pots.

Existence of
treated water
supply for
potential
gardens in
AUBMC

14. Use of water and
water features in
garden:

a. Install water
features and reflectior]
that have soothing
effects and reduce
irritating noises by
focusing on auditory
processes.

b. Design water
features that are
appropriate for the log
of the courtyard
(500kgs/m2).

c. Use recycled wate
d. Minimize water
consumption
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Survey Outcomes

Observations
and Site
visits

Guideline

-Flowers "notion
of the plant
material"(as cited
in Marcus and
Barnes1999, 53)

help you relieve stress
from the first (1) bimg the
most stress relieving to t
last one being the least
stress relieving element:
Nurses and caregivers
placed "being surrounde
by greenery" in the first
position and patients'
selected "observing
greenery" to be among th
top 3 important visual
elements of a garden.

-If you were the person i
the below sketch, in whid
space would you feel mo|
relaxed?

Nurses (47%) identify the
mixture of manicured ang
natural covers as effecti
for stress relieving,
comparatively patients
(66%) and caregivers
(66%) suggest that natur
vegetation (not manicure
proposes comfort.

-If the 8th floor courtyard
were a garden to look at,
what would you like to s€
in it? (Patients)

11 out of the 17 that
completed the question
mentioned the presence
a water featuré fountain,
waterfall, or stagnant
water)

-If the 8th floor courtyard
were a garden to look usl
what would you use it for]
(Caregivers)

3 out of 9 caregivers that]
completed the question
mentioned the enjoying 4
water feature as a vital
component of theagden.
-Kindly rank the following
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to
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 &
them from the first (1)
being the most stress
relieving to the last one
being the least stress
relieving element:

(Patients)

Itis
recommended
by the
oncologist to
refrain from
including in the
plant material
any plants that
produce pollen.

Itis
recommended
by the plant
engineering

15.Suitable plant
selection:

a. Incorporate native
foliage species that af
eyecatching, colorful
and cultivate suitable
seasonal plant
selections

b. Avoid flora that
produces pollen and
fragrances.

c. Allow natural
character of vegetatio
not pruned vegetation
rather than mamade.

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 tha
errich the surrounding
such as low shrubs ar]
medium sized trees.
18.Ensure that mediu
size trees are placed
regions that have
proper technical
support (above
columns)

department that
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component through: implication/ and Site
consideration visits
Observing a water featur{vegetation be in
was placed among the tgpots and

-Trees(as cited in
Marcus and
Barnes1999, 53)

three most important
elements of the garden.
- Kindly rank the followin
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to t
last one being the least
stress relieving
element(Nurses)

Nurses placed water
reflections among the tog
three important elements
of garden.

- Kindly rank the followin
elements in nature that
help you relieve stress
when you observe/look &
them from the first (1)
being the mositress
relieving to the last one
being the least stress
relieving element:
(Patients)

Patients placed water
reflections among the to
three important elements
of garden.

-Participants were asked
to draw their own relaxin
garden.

7 patients out of 11 that
sketched a garden includ
in their drawings water
features (centralized
fountain, water fall,
flowing water, and
stagnant water)

4 caregivers out of 4 that
sketched a garden of the
imagination included in
their designs a water
feature (centralized
fountain, waterfall,
stagnant water)

-If you were the person i
the below sketch, in whid
space would you feel mo|
relaxed?

Nurses (52%), patients
(77%), caregivers (58%)
preferred flowering plantg
and trees as a space for
them that is considered
relaxing.

-If the 8th floor courtyard
were a garden to look us
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 ir|
the garden

2 out of the 9 caregivers
that answered that

elevated from
the floor, due tg
load issues and
irrigation
strategies.
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guestion mentioned
colorful flowers and treeq
to be in the garden

-If the 8th floor courtyard
were a garden to look at,
what would you like to s€
in it? (Patients)

7 out of the 17 patients
that answered that
guestion mentioned
"colorful flowers" as an
important feature to look
at in the garden.

- Kindly rank the followin
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to t
last one being the least
stress rakving element.
Nurses, patients and
caregivers selected
"colorful flowers" among
the top three important
visual landscape elemen
in natural settings.

-If you were the person i
the below sketch, in whid
space would you feel mo|
relaxed?

Nurses (70%)patients
(77%), and caregivers
(83%) chose mixed tree
and vegetation covers.

Exposure to
nature qualitiey
(Marcus and
Barnes1999,
53)

-Birds and
wildlife (Marcus
andBarnes1999,
53), Lau & Yang
2009,56-57)

-Kindly rank the following
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to t
last one being the least
stress relieving element.
Caregivers are thonly
users that selected "seei
wildlife" among the top 3
selections.

-If the 8th floor courtyard
were a garden to look at,
what would you like to s€
in it? (Patients)

2 out of 17 patients who
answered that question
highlighted the notion of
birds andwildlife
(butterflies)

Patients are not
supposed to be
exposed to
wildlife or
animals due to
low immunity
levels, accordin
to oncology
physicians.

In severe cases
of neutropenia,
patients are kep
in isolation such
as the BMT unif
and certain
patients roms
depending on
the case.

The researcher
in hygienic
costumes and
gowns
approached
some patients.

19.Employ discreet
elements for bird and
butterfly attractions

-Provide Sunshin
(Marcus and
Barnes1999, 53),
(Lau & Yang
2009,56-57)
(Pasha,. 20133)

-How likely do you
consider the "lack of
natural light" as a
physical stressors?
Nurses (80%), patients
(17%) and caregivers
(50%) consider the lack ¢
natural light as a stressol
-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
rooms. Sunshine is
essential neverthelesg
shade must not be
disregarded
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
would you use ifor? provide
(asked to nurses and sufficient

caregivers)

One out of the 12 nurses|
that responded to that
guestion clearly mentiong
the notion to enjoy
sunshine.

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 th
gloomy
ambiance of the
corridors.

-The courtyard
is exposed to
direct sunlight.

-Provide proper
shadéPasha,.
2013, 93)

-If you were the person i
the sketch below, which
type of shade, would ma
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 t
sunshine in a way thal
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 h
or rainy weather

-Fragrances
(Marcus and
Barnes1999, 53),
(Lau & Yang
2009,56-57)

-Kindly rank the following|
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to t
last one being the least
stress relieving element.
Nurses least favored
element in a garden was
fragrances among the lis
however,t is not among
the top three elements fg
all three users.

-In an interview
with the
oncologist, it is
recommended
that patients
refrain from
being around
fragrances.

22.Harbor non
aromatic, nortoxic
and nonallergic plants|
that would not cause
nauseand discomfort

-Sounds of nature
(birds, moving
water, breeze)
(Marcus and
Barnes1999, 53)

-Kindly rank the following
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving to t
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, accordin
to oncology
physicians.

23.Employslight
elements for bird and
butterfly attraction tha
fascinate users,
however ensure
minimal contact with
humans to reduce cro
contamination.

-Natural
ventilation(Lau &
Yang 200973)

-If the 8th floor courtyard
were a garden, what
would youuse it for?
(caregivers)

Two out of 9 caregivers

that responded to that

-Technical floor
above the 10th
floor extracts th
air from the
courtyard. Ther
is also an

24.Provide proper
cross ventilation
techniques; it is
recommended to find
solution for the
techntal floor above
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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 placeq
on one of the
windows
overlooking the
courtyard the
extracts air fron
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 seas,
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 tha
being in direct
contact with
outdoors may
pos 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 1@because it
extracts air from the
courtyard keeping it a;
an airless hollow spaq

-Visual motion

-Kindly rank the following
elements in nature that
help you relieve stress
from the first (1) being th
most stress relieving 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 th
most stress relieving to t
last one being the least
stress relieving element.

All three participants

26.Ensure the calmne
of space:

a. Proper
monitoring/design of
garden to control
overcrowding and
discomforting featureg
b. Controllabe
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Theory |Restorative Restoration Design Survey Outcomes Observations|Guideline
component through: implication/ and Site
consideration visits
ranked the "calmness of measure for certain
space" as the most faeat garden features like
element of a garden, water fountains and

enjoying it while in the water falls
garden (case of nurses a
caregivers) or visually

from the inside (patients)

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 fortiogsen
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 spacesaed by patients
who are unable to be outdoors due to their medical condition.

The guidelines are divided according to the following:

1 Overarching guidelines

1 Thematic guidelines

1 Global guidelines

The strategic location, privacy and contact with natueecansidered
overarching because they are comprehensive issues that are inclusive throughout the
guidelines.

The thematic guidelines are mainly physicabdglines 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
discus the method tplanthe design process and to consider designing for

sustainability.

1. OverarchingGuidelines

a. StrategidLocation

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 thade 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 elewatd 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 desngy certain places suitable for privamtated
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 ¢hvision of other people. Participants of the study,
highlighted an importance to the availability of the required level of privacy for proper

wellbeing and miniral stress levels.
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c. Contactwith Nature

Visual or physical contact with natural elementt tinclude 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 siftarifor users to be less

stressed.

2. Thematic Guidelines

a. Designfor Visibility

1 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 égeel to retain a
connection with passetsy.

- 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 pogse.

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 facadesddle)existing facade of tunnel,

(right) window frames that is suggested to replace them by frameless windows.

LI WY
g\

&
[N

bk @
&

E N C

I

|

Fig.59. A suggestion for how the covered passage can be designed so that users who are
refrained from accessing tlo@tdoors can enjoy contemplating the garden from inside.

1 Provide visual privacyan important factor of the gardefue 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 insteathefexisting
opaque stickers to ensure visibildgpd promote sense of control ovene

privacy level required for indoor spaces

Fig.60. Combinatio?of?)pen and enclosed épaces
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Fig.61 (left) Secluded spaasthatmay be&ljsé forcyir(gght) variety of spaces
within one garden
Source:Marcus andsach&Quatrefoil

1 Prioritize visual connection according to us@&atients 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 exampleneutropeni@atients sitting in isolation.)

Fig.62. Patients from u'pper floor levels or even on the same level can visoediysa
the garden from indoors.
Source.Virginia Burt Designs
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b. Designfor Accessibility

1 Emphasize way finding to increase knowledge of existence and easy access
Properly advertising the garden ay 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 garslene no labeling
exist on site.

- Make obvious the doors that lead to courtyard including those to
the covered passagBwo barriers presently coat the main entry to the covered
passage that takes you outhie 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.

T 7\*“ o>

Fig.63. Proper labeling and signage to ensure that all users are aware of the garden's
existerte, location and accessibility

Source ulamuses.wordpress.com

9
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1 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 appropuee

- 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 ozalessure

to supply pathways with thresholds that are smooth and flat.

\

Fig.64. (left)Smooth and flat pathwa;(ﬁ%ight)EnsEfe at:éé55|blllty for all ages and
abilities
Source:http://www.ourtownsylvania.cofwww.nrshealthcare.co.uk

1 Allow for continuous acce$som or to the garden for alime 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 passagth&garden) are open/

unlocked at all times.
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Fig.65. (left) Ensure doors are unlockd®ight) Proper art|f|C|aI Ilghtlng for night use

1 Enhance circulation around garden from the inside spaces

- Ensure the use of covered passag@art 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 ComforandUse

The garden should becamfortable 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 naturédirectly 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 galen comfortable and practical.

1 Ensure appropriate climate conditions #gsign, landscaping techniques,
vegetationand appropriate accessory selection.

- Enhance the condition of the covered passage to promote better

141



experiences by providing proper veatibn 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 holloeespa

- 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 welind 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 courty@Rayht) tint on glass
and insufficientventilation in tunnel make it an airless hollow space during summer.

1 Design a variety of spacés fulfill the desired use of the user.

It is important that the design include several subspaces to prevent

overcrowding and allow for the required privacsers 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

Q

Fig.68. Secluded spacs in the grdert th
Source www.programmed.com.au

y be useébr contemplation

1 Provide suitable seating arrangemefis the appropriate company needed
by users, whether to be ale 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 si@f 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 alonéis 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 algwalkways where availabimainly 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)

- Plae seats in strategic areas that overlook a proper view into the

garden and outside since views are crucial and essential for the design.

Fg.69. (Left) Right-angled seallgoptios intende for group(ight)Seats along
pathways
Source www.amacad.orgvww.hok.com

1 Select appropriate furniture and accesstwy sense of control, comfort and
preferreduse 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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- ltis important that the garden provides different climatic
experiences. Some people may seek the garden to sit under the lsusowta
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 witltstlamage 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 resistanteasy and not costly to maintain.

- Tables could be included in the selection of furniture to allow
nurses ta& 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 lightings 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 shibbe 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 suixgosure) are interesting features in a garden.

Fig.70. (Left)Seatlng ares along pathways and planténght)Wooden furnlture
selection for outdoor settings
Source www.pintrest.conhttp://www.townscapeproducts.co.uk

1 Ensure the calmness of spaoee of thanain featurs that attract3th floor
users to the garden.

- Proper monitoring of garden to control overcrowding and
discomforting features

- Controllable measures for certain garden features like water
fountains andvaterfalls.

- Prioritize private areas in the design

- Keep main useable areas away from windows and indoor
connections
9 Design for safetyo promote comfort

- Provide low vegetation to allow for continuous visual access from
walkway and main usable spaaeihin 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 forNaturalDistraction

1 Provide fascinatiorthrough 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 naturallooking 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 noraromatic, nortoxic and norallergic pants that would
not cause nausea and discomfort.

- Cultivate mixed vegetation covers that enrich the surrounding such
as low shrubs and medium sized trees.

- ltis preferable for the users of the garden to be under the shade that
is produced by nature and rimt 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 esaching, 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.
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Fig.71. (left) Use of mixed vegetétrifornﬁcrovﬁéré of different sizbid(dle) Shade is |
preferably provided through trees and plantdrglf) Flowering plants make good
foliage options for the therapeutic garden.
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Fig.72. (Left)Mediterranean Landscapes from users' drawing could be seen by the
illustration of natural stone and a centralized founfRight\Notion of extent through
one of the sketches done by users
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1 Work with sounds; sound is a maimessor 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 thatesctkese 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.

1 Design with water: a stres®lieving 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 fpcusing 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.

- Itis mare attractive when the water feature engages more than one
sense such as sight and hearing.

- The design team of the garden should include and infectatrol
officer to control waterelated infections.

1 Accommodatéor visual motion

- Grow plants that swealong with breezes such as weeping willows
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and narrow sized leafy plants.
- Portray the notion of visual motion in the gandé&rough dynamic

water features such as waterfalls

el
Fig.73. Weeping willow brancheswaying along withthe breeze
Source briefinsights.blogspot.com

3. Global Guidelines

a.DesignYour 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 goup 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
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the sarme 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 dfiffieeent 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 aigals stnd 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 designthat gener ated from userséo

design meeting usersd needs and requiremer

b. Design forRetrofitting

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
approachMost 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.

1 First, engineers should perform proper studies to understand the load
bearing capacity of the roof. This will help the landscdgsgner 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 semintensive green roof. According to survegults, 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.

1 Second, an important issue to consider is thenwaiefing 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 weddages if they were to
happen.

1 Third, consider proper planning, selectior amstalling 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 elevatedmguiatforms for gardens on
existing roofs. Types of vegetation should include native plants that require minimal
maintenance and waterinig addition to the requirements mentioned earlier in the
thematic guidelines.

9 Fourth,it is crucial toinclude wel 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 sypplimportant to consider
preliminarily ensuring sufficient and adequeatach of water for irrigation. Gardens on

existing roofs require a well provisioned plan for effective water supply.

c. Design forSustainability

It is noteworthy to reemphasize the importance of designing based on
sustainability purposes without soleblying on aesthetic features and users'

needsAiming 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 AUB®IVision 2026a candidate for the LEED
certification forSilver ratingProminent garden designs count mainly on how efficient
the design is in terms of cost, environment and the society.

1 Sustainable designing of green roofs include proper provision fonai
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.

1 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.

1 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 shpladum

for the long run and for the future.
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CHAPTER VII

CONCLUSION

A. ResearchFindings

The purpos of this study was to identify design guidelines for therapeutic
gardens that help in reducing stress levels while using-agquigancy strategpne
important outcome of this research is that people value n&UBMC users were
conscious of the impahce of nature's effects in reducing stress. Every person has a
distinct perspective about what in nature is considered as stress relMunegver,
this study showed that practice did prove theory right. It was through this thesis that
design guidelinewere 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 thsis 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. Arucial 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 relievingustress
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 theraggutien on the'8floor:

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 specifid a participatory approach to their

development proved to be crucial for a successful design.

B. Research @ntribution

This study can contribute to the applicability of therapeutic landscapes on
existing roofs even though the existing courtyard on thdl8br 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-ttograpeut 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 envimentalist 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 hdimg landscape designs in other urban facilities in Beirut and
similar urban areas.

Pre and posibccupancy evaluations include the testing of a physical setting
bef ore the projectsd construction and ther
following thesis used a pessessment 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 aftermplementation 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 therapegaiden 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 tHéa@d 1@ floor users, taking into account
their participation will help further. The number of surveyed participants duld
increased if the study involved users from tiargd 1¢loor.

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 sitnalysis, 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 efficiat results that could be applicable.

The study followed a preccupancy 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 measurefitierefy 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 th# 8oor oncology patients, nurses and
caregivers as the main users of the gardenmportant 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 necessargaoow down the study
group to one type of user or a specific focus grotne 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 |

CONSENT DOCUMENT

American University of BeirutO
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 studyPlease 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 stressysraent, 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 approximateB0OlminuteOrhe

reseach 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 sidy 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 wilhot 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 resehers 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 wheesigning 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 penatyur 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 dakeprin a
locked drawer in a locker room or in a passwprdtected 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 theirequetention 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 papéisindly, detach this fom 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 AtAkI

Email Addressnal43@aub.edu.lffelephone Number: 6350000 Ext. 4457

Dr. Salma Talhouk

Email Addressntsalma@aub.edu.lidelephone Number: 6374374 Ext 4508 /4578
Dr. Sally Temraz

Email Addressst29@ab.edu.ldTelephone Number: 63743740

Mr. Elias Karaan

Email AddressenkO6@mail.aub.ediTelephone Number 0374374

2) If you have any questions, concerng@mplainabout 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: 01374374 Ext.54450

Do you have any questions about the above information? Do you wish to participate in
this study?

| have read and understand the above information.

[ ] I agree to participate in this research

[ ] 1do not want to participate
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APPENDIX I

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 natuis 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. AgeGroup
[ 11825 [ 12635 [ 13645 [ 146-55 [ ]56-64 [ 165<
2. Gender
[ ] Male [ JFemale
3. How long have you been working on the'floor?
[ ]1-3months [ 13-12months [ IMore than 12 months
4. Where have you lived most of your lif@
[ 1 Urban areas mainly
[ ] Rural areas mainly
[ ]1Both, urban and rural areas equally
5. During long shifts, how likely do you suffer from the <
following? S _ § =
= < —
>~ § § 2 ©
() S Q o o
> =z zZ2 2
A. Boredom 5 4 321
B. Sleepiness 5 4 321
C. Fatigue 5 4 321
D. Anxiety 514 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. 4,32 1
B. Lack of private space 5. 4,32 1
C. Sense of enclosure 5.4 . 321
D. Noise 5 41312 1
E. Limited Outdoor Views 5.4 . 321
F. Lack of plants and greenery 5. 4,32 1
G. Odors 5: 4 3121
H. Silence 5 432 1
Other, Specify:
7. Have you ever felt the need to disconnect from the hospita 5 4 3 2 1
indoor premises?
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8. How likely do you access the outdoorghen you visit the 5 4 3 2 1
hospital?

9. How likely do you happen to do so alone?
[ JYes [ ]No

Recently architects and designers are including more natural environments while designing
healthcare settings for stress management. There is cumergbant courtyard on thé& 8oor
oncology department, and this part of the survey will tackle the aspects related to what you
prefer in natural settings.

<

S S Z
= © 2 =
-~ £ & =2 ®©
> 8 5 = =
o 3 o0 o o
> = z z Z

10. How likely are you aware of the existing courtyard orthe 5 4 3 2 1
8" floor?

11. What do you believe is the utmost benefit of being outdoor in a garden in the
courtyard on the 8" floor?
[ ] Allows for Visual Relaxation
[ ] Provides opportunity to Enjoy Outdoor Space
[ ] Allows youto enjoy Gardening Activities

12. How likely are you familiar with the knowledge aboutthe 5 4 3 2 1
benefits of exposure to nature on enhancing wellbeing?

13. How likely would it be beneficial to have a gardeninthe'8 5 4 3 2 1
floor courtyard?

14. If the 8" 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
[ 1 Equally during the day and night
[] It doesndt matter

16. Do you think being outdoors, immersed in nature or 54 32 1
natural outdoor settings, helps you decrease your level of
stress?

17. Kindly rank the following elements in nature that help you relieve stress from the
first (1) being themost 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. Educationahspects of the garden 3.
(plant labels, plant information)
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 thé foor?
[ IYes [ ]No

19. For what reason (s) do you use the covered passage (tunnel)?

z - —

S £ ® ¢ <

> = 5 °©

2 z 2 2
20. How important is privacy for you when in the hospital? S 4 32 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 54,3 2 1

(colleagues/other staff members) around the department?

23. To relieve stress, how important are the following outdoor activities in the garden to

you?

A. Sit alone/ seek privacy 5. 4,32 1
B. Walk around 5. 4,32 1
C. Contemplate people and passers by 5.4 32 1
D. Socialize with others 5. 4,32 1
E. Contemplate nature and greenery 5. 4,32 1
F. Get some sunshine and fresh air 5.4 32 1
G.Perform a Personal Task (5i4i3;2 1

Other, Specify:

24. If the courtyard were accessible in the same condition it is now, how likely would yc
access it for the following purposes?

A. Seek the privacy you need (since it would not be veryni 5 1 4 1 3 @ 2 1
accessed by people)

B. Seek a peaceful quiet area away fromitigors of the 5. 4,32 1
hospital

C. Perform some private tasks away from the public (talkc 5 4 { 3 | 2 1
the phone, read, study)

25. If you do not access, kindly explain why:
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APPENDIX Il

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
[ 11825 [ 126-35 [ 136-45 [ ]46-55 [ 156-64 [ ]65<
2. Gender
[ ] Male [ JFemale
3. How often do you get admitted to the 8 floor?
[ ]Daily [ ]Weekly [ ]Monthly [ ]Occasionally (during specific cases)
4. When you get admitted to the 8 floor, how long do you stay?
[ ]1day >[ ]2-3days [ ]3dayslweek [ ]>1week
5. Who do you come with?
[ ]Parent(s) [ ]Sibling (s) [ JFriend (s)
6. Is that person the same person who always comes with you?
[ JYes [ ]No
7. Where have you lived most of your life?
[ ] Urban areas mainly
[ ] Rural areas mainly
[ ]1Both, urban and rural areas equally
S S =
NI
() > <)) o o
> = =z 2z 2
8. During your stay, how likely you suffer from the following?
A. Boredom Wi MmN
B. Sleepiness 514 3 2 1
C. Fatigue 5. 4,3 2 1
D. Anxiety 5 4,3 2 1
E. Depression 5 4 3,21
Other, Specify:
9. How likely do the following factors in the hospital stress you?
A. Lack of natural light 5.4 32 1
B. Lack of private space 514 312 1
C. Sense of enclosure 5: 4. 321
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D. Noise 514 3 2 1
E. Limited Outdoor Views 54 3 2 1
F. Lackof plants and greenery 514 3211
G. Odors 5:4 3 21
H. Silence 514 3 2 1

Other, Specify:

S - £ =
= I A 9 g <
E S 5 = w
o= 8 °
g z 2 2
10. Have you ever felt the need to disconnect from the hospita 5 4 3 2 1
indoor premises?
11. How likely do you look at theoutdoors through awindow 5 4 3 2 1
when you are inside the hospital?

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 the8floor 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 onthe 5 4 3 2 1
8" floor?

14. How likely are you familiar with the knowledge aboutthe 5 4 3 2 1
benefits of exposure to nature on enhancing wellbeing?

15. How likely would it be beneficial to have a gardeninthe®8 5 4 3 2 1
floor courtyard?

16. If the 8" 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
[ 1 Equally during the day and night

[ ] | matted 0o e s n ot
18. How likely would you observe the garden for the following?
A. Sitin solace 514 312 1
B. Socialize with others that are looking out atthegarden . 51 4 3 2 1
C. Contemplate nature 5. 4,3 2 1
D. Walk around 5.4 . 3121
E. Perform a personal task (read, talk on the phone) while; 5 4 3 | 2 1
having to look at the garden

Other,Specify
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