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ABSTRACT

FUNDAMENTALS OF CANCER TREATMENT SERVICE DESIGN -
CONSIDERING THE HEALING ENVIRONMENT CONCEPT :
A GUIDELINE PROPOSAL FOR TURKEY

Cankurtaran, Kl kay
Doctor of Philosophy, Building Science in Architecture
Supervisor: Assoc. Prof. Dr. Mehmet Halis Guinel

January 2020, 1l pages

Cancerthe second leading causkedeathbothglobally and in Turkey, has become a
priority among todayds health probl ems.
modern treatment methods, designing appropriate and flexealéhbare facilities to

integrate those achievements and ensure high quality treatment has become an
essential design problemdditionally, although there is widespread belief that
patientsare uninterestedn their surrounding due to the gravity of their illness, a
considerabl@aumberof studies haventroducedthe® heal i ng environment
a substantial input for healthcare architectstatingthat a great majority of patients

are closely interested in ardkeply affected by the architectural environment in

healthcare facilities.

The aim of thighesisis to present a design guitte cancer treatment services that is
compatible with both thbeealing environment concept and timedical applications,

health manpoweand cultural habits of Turkey. In this context, studiesductecn
thehealing environment concept have been analyzed, the legislations of some selected
countriesfor cancer treatment service desigivénbeen assessed, and finally, all the
data have beefiltered and combined witthe medical applicatiomand preérences

i n T s healthcar@ system.



The resulihg design principles are revealed accordingttie criteria of general
settlement principles, internal function relations, medical necessi@gnp and
family/visitor experience, healthy working environments, interior design, social
interaction and privacy, safety, and landscape design and outdoor relations. To
strengthen théndings, proposed plans, diagrams and schematic drawings have been
used in the narrative.

Keywords: Healthcare Architecture, Healing Environment, Radiation Oncology
Design, Chemotherapy Design, Inpatient Care Design
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KYKLEKTKRKCK ¢EVRE BAJLAMI NDA KANSER TEL
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CHAPTER 1

INTRODUCTION

1.1. Argument

The world has opened its eyes to the thodatanceras a diseasannually afflicting

more than 14 million peoplewith about 8 millionannual deathgWorld Health
Organization, 2018)This means that one of every sibeaths isdue to cancer. In
addition,theFebruary 2018 report ¢tfieWorld Health Organization indicat¢hat the
number & new cases is expected to increase by 70% within the next two decades.
Canceraffects all countries of the world, regardless of income level (Chan, 2014).
Therefore, realizatioof this threatamong global political circles and civil society is

growing.

Cancer is costly. The foremost burderhie human costas itinvolves suffering and
harrowing experiencefor both patient and family. Moreover, cancer has a societal
cost, comprisingthe loss of enormous human potential, while treatment ef th
increasinghumber of patients has a considerable economic impact (Forman & Ferlay,
2014).For this reasonthe issue ofcancer controlwhichis a more comprehensive
concept than oncology hasmergedwith the utilization ofextensive actions for
preventive measuresarly detection, treatment, eion, andthe organization of
healthcare serviseBased on these actions, national cancer control programs shaped
in several countries in the second half of the 20th cenaigat advancements in the
understanding and treatment of canttave modified the landscape of cancer control
andledto significart improvements in the quality dietreatment and care that cancer

patients receive (National Health Service, 2007).

In this contextproviding appropriate healthcare facilities that engasyaccess to

high qualitycancer careonstitutes an essentidgsign problemHowever, aademic



studieson healthcarerchitecture have not advanced at the same pace as medical
studies.The literature on the design of cancer treatment services is mostly limited to
the architectural design regulationssoimehigh-incomecountriessuch as Australia,
Canadathe United Kingdomand the United Statel has notyet beenpossible to
obtainrelevantdata from Russiag countrythathas been struggling withigh rates of
cancer for many yeardloreover, standards regarditmealthcare desigim middle-

and lowincome countriesuch ailRomania an®razil havealsonot been acceed if

they even exist

Cuba, on the other hand, is one of the countries that need to be addressed in particular.
Although the level of income is lowar Cubathanin manyothercountriesincluding
Turkey, Cubahas male a name for itself worldwide in cancer cont©lu b &ails
approach to the challenge of increasing cancer monaditypbased on the fundamental
understanding thatancer care caiot be carried out by trained physicians and nurses
alone; ratheran institutional framework should be established for the taskCiihan
cancer control systemvas launchedh the 1960s and there were already specialized
cancer hospitalby 1970 (Lage & Romero, 2018ventually, the first version of the
National Program for Cancer Mortality Reduction was published in 1985 (Lage &
Romero, 2018). The establishment of a primary care network as well as a national
biotechnology industry with the capacity to provide both medicines and diagnostic
systems are among the outstanding characteristics of cancer cortlrigl @ountry
Today, Cubas well-known for its advanced cancer treatment techniques and vaccines.
Unfortunately, despite Cuba's awarendssamcer control, no stigkor publicatiors

on Cubanhealthcare architecture Vmbeenfound in the literature

In Turkey, studies related tcancer control started in the 2000s aénel National
Cancer Control Programvas published in 2008 for the first time (MH, 2016bhe
budget allocated to reseanot) cancer contrah Turkey has beeexpanded since then

and there are various action plans in force. In this context, the number of cancer care
centershasincreased and these centerselonging to the Ministry of Health and

universities are groupeth terms of the Turkey Cancer Control Progras



comprehensie oncology centerspncology diagnosis and treatment centers, and
oncology service unit$§MH, 2016b) On the other hand, in terms tfe planning

principles of these cancer care centéhng, situation is particularly challenging in

Turkey. The Turkish legslation regarding cancer treatment service design is
extremely inadequate and also contains contradictions in terms of the propositions that
need to be discussed. Therefore, there is a need for a cancer treatment service design
guideline that is consisten wi t h todayos medi c al appl
developments, health manpower, and the cultural habits of Turkey

The quality of the physical environment affeaspatients overall experience
(National Health Service, 2007 addition,theweakenegbhysical and psychological
conditions of cancer patients and their extertdestmenperiods over multiple visits

to healthcare facilitiemcreasehe importance ahephysical environment. Although
there is acommon beliefthat patientsare interestedin their surroundingsbeing
focused instead otheir illnesgs, the study conducted by Lawson and Phiri (2003)
reveaédthat the vast majority of patiengsehighly sensitive to and articulasdout

the architectural environment in healthcéaeilities. In recent years, many studies
have been done on healing environrseahd imporant results have been obtained,
which madethe healing environment concept necessity rather than a choice for
hospitals. However, only a limited number of studigecused on oncology
environments and their psychosocial effects on cancer patigttieover, the
majority of abovementioned standards and guidelines on healthcare architecture are
very abstract regarding the provision of a healing environrhentncluson, special
attention needs to be given to both the provision of modern equipment and the overall

physical environment in which treatment is delivered to obtain a healing environment.
1.2. Objectives

The main objective of ththesis is to present a dgsiguide for healthcare architects
for cancer treatment services that is compatible thi¢hmedical applications, health

manpower and cultural habits of Turkeas well aswith the healing environment



conceptAlthoughthe main objective to obtaian archtecturalguiddine specific to
Turkey, thesuggestions offered in the thesisly be adoptedoy other countriesince
cancer treatment applications anedicallysimilar aroundthe worldand thereareno
distinctiors between countries) terms of the architectural design principlestioé

healing environment concefithe other objectives of the thesis are:

i to analyze the conducted studiestb@healing environment concept and
present the relevaxiesign principles

1 to analyze and evadite the legislations of Australia, Canatte United
Kingdom,theUnited States and Turkeggardingcancer treatment sace
design;and

1 toestablish a series dfiteria that will include all themes tiie healing

environment concept and the issuethi examined standards.

1.3. Procedure

The first stage of ik study is a literature survey. It is based on articles, books, and
other publications relatetb the topic at handThe literature survey provides
background information about the issue, refevatandardsand similar studies
conducted on this subje@ackground informatioms presented along with a general
overviewof the area from which the problesdrawn. Thereafter, the legislations of
Australia, Canadathe United Kingdom,the United Sates and Turkeyn cancer
treatment serviceare investigatedThese legislations are analyzed and evaluated
according to theopics of general settlement principles, internal function relations,
treatment areas, clinical support areas, staff areaspdnldt patientareas. The
outcome is presented in Appendices A, B and C for chemotherapy department

radiation oncology departmesdnd inpatient care services, respectively.

As the final stepdesign principles of the aboweentioned cancer treatment sees
are examined and discussed in terms of the conducted stadasiing thenealing

environment concept anthe examined standardahile considering the medical



practices, health manpower and cultural characteristics of TuikKey topics of
general degn principles, internal function relations, medical necessities, patient and
family/visitor experience, healthy working environments, interior design, social
interaction and privacy, safety, and landscape design and outdoor relateons

addressed
1.4. Disposition

This report comprisesfive chapters. The first chapteserving as an introduction
preserg the topic of the study togethewith the background information and

objectives of the thesis. It conclgdey providing a roadmap for follomg chapters.

The second chapter presemtsliterature survey of the subjedt provides brief
information on cancer care, cancer treatment services in healthcare faaifiddse

healing environment concept.

In the third chapter, the study material and methodology are desevibied two
sulsections. The first covers thecessargescriptions, the thinking behind the choice
of examined legislations, and the list of studies usedhehealing environment
corceptto be usedThe secongulsection describes the methodology and operational

procedure used to assess the material.

The fourth chaptempresens the analysis andguideline proposalon the design
principles of chemotherapy departmgntadiation oncologydepartmers, and
inpatient care services in terms @éneral settlement principles, internal function
relations,medicalnecessitiespatient and family/visitor experienckealthy working
environments, interior design, social interaction and privacgtysaind landscape
and outdoorelations, respectivelyn the last chapter, the concluding remarks of the

study are presented, and issues for further researttgatehted






CHAPTER 2
LITERATURE SURVEY

2.1.Cancer Care

Cancer, along with othgshysical disorders, is a disease that must be treated while
considering its social, material and spiritual implications (Ministry of Health [MH],
2013). According to the Word Cancer Report 2014 (World Health Organization
[WHO], 2014), there are four ketements in terms of the fight against cancer:

1. prevention,

2. early detection and diagnosis,
3. treatment, and
4

. palliative care.

It is widely recognized that the most important control strategy for cancer inthe 21
century is protection and early diagnosis (M#13). Therefore, it is very important

to determine carcinogenic substances and to take the necessary measures in time for
the preservation of health (MH, 2013pome lifestyle choices are identified as keys to
reducing the incidence of cancer (WHO, 2D1Hor instance, high rates of tobaeco
related cancer deaths prompted an international treaty on supporting smoking
cessation (WHO, 2014). Moreover, excessive alcohol usage and avoidable exposure
to sunlight, physical inactivity, unhealthy diets and olyeare all linked to various

types of cancer (WHO, 2014). Therefore, overcoming such habits is important in order
to avoid cancer in the first place. Additionally, the primary prevention of certain
cancers caused by infection can be achieved through vaonirend some regulatory
measures for reducing pollutants in the workplace or the environment have been

proven to diminish or eliminate some cancer types (WHO, 2014). Early diagnosis, on



the other handgcan reduce morbidity and mortality from tumors byeaing
premalignant or early stages of dise@a#10, 2014)

There has been continuous improvement in the survival of cancer patients thanks to
modern treatment techniqud3jlbegovicet al, 2008). With the latest developments,
treatment success rates have reache8580 in pediatric cancers and 70% in adult
cancers (Kutluk, 2017)There are many different types of cancer treatment. The
treatment that a patient receive depends on the type of cancer and how far it has grown
(National Cancer Institute, 2017). The cancer treatments administered to patients are

primarily as follows:

1 surgery,
1 radiation therapy (or radiotherapy), and
1 chemotheapy (American Cancer Society, 2015a).

In addition, recent medical developments have led to relatively new treatment methods

such as:

immunotherapy,
hormone therapy,

targeted therapy, and

= = =4 =4

stem cell transplantation (National Cancer InstitA@,7).

Treatments may be used alone or in combination depending on the type and stage of
cancer, the tumor characteristics, and
(American Cancer Society, 2016a). Although some cancer patients receive only one
form of treatment, definitive improvement is usually targeted by administering two or

more treatments at the same time (National Cancer Institute, 2017).

Surgery in cancer treatment basically means the removal of the cancerous tissue from
the body, especiallif the cancer seems to be localized (National Cancer Institute,
2015b). If the surgeon deems necessary, he or she may remove the cancerous tissue

along with nearby tissue or all of the affected body part (American Cancer Society,

t
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2017). Radiation therapyntails the use of highnergy beams or particles to Kkill
cancer cells; it may be delivered from a source outside the body (as in external beam
radiation) or internally (e.g., brachytherapy) (American Cancer Society, 2016a).
Radiation, by damaging cell DNAegads cells to stop reproducing or to die
(Department of Health [DH], 2013a). Radiotherapy is a major treatment modality.
According to the Australasian Health Facility Guidelines [AHIA] (2016c¢),
approximately 48% of canceliagnosed patients are given iegobn during their

treatment.

Systemic therapies (e.g., chemotherapy, hormonal therapy, immunotherapy, and
targeted therapy) employ drugs that travel through the bloodstream, potentially
affecting all parts of the body, and work using different mechani{@nserican
Cancer Society, 2016a). For example, chemotherapy drugs generally attack cells that
grow quickly, such as cancer cells (American Cancer Society, 2016a).
Immunotherapy, which is also called biological therapy or biotherapy, is a kind of
cancerte at ment that helps patientsd | mmune
Society, 2015b). Hormonal therapy works by either blocking or decreasing the levels
of the bodyds natur al hor mones, whi ch
(American Cancer Soeiy, 2016a). Targeted drugs are newer therapies that work by
attacking specific molecules on cancer cells (or nearby cells) that normally help

cancers grow (American Cancer Society, 2016a).

Stemcell transplantationms a treatment method that is appli¢eapatients are treated
with very high doses of chemotherapy or radiation therapy, wdimst completely
destroyblood-forming stem cell§American Cancer Society, 2016bherefore, stem

cell transplants do not treat cancer dire@gtional Cancerristitute, 2015a)Rather,

they enable patients tecuperate from heavy radiation treatment, chemotherapy, or
both (National Cancer Institute, 2015a). Transplants could be autologous, in which
stem cells come from the same person; allogenic, in which stsmcome from a
mat ched donor ; or syngenei c, i n which

twin (National Cancer Institute, 2015a).

S
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2.1.1. Emotional and Psychosocial Effects of Cancer

A diagnosis of cancer hits you like a punch in the stomadter@iseases may

be just as lifgdhreatening, but most patients know nothing about them.

Everyone, however, knows that cancer means pain, horrible treatmerits and
though no |l onger quite t hfeeysas@maghnt i onabl e
early death. Carme does kill of coursé but fear, compounded by ignorance

and false knowledgé is a paralysing attack in its own right. The myth of

cancer Kkills as surely as the tumors (Jencks, 1995:9).

Simply hearing a doctor say idualaArcaneer 0 can pr
di agnosis | aunches a | ong | ou-bemgmentalhat af fec
health, and associations with friends and family, which may create seufiasng

of the mind and spiri(Grassi, Holland, Johansen, Kosh & Fawz902). Therefore,

cancer, like other physical disorders, is a disease that must be tackled with attention

towards its social, material and spiritual aspects (MH, 2013).

Early detection and improved treatment techniques have changeddenstanding

of cancers, ranging from diseases that have often been uniformly fatal in a matter of
weeks or months to a number of diseases that may be curable, are treatable, and may
entail longterm survival (Institute of Medicine [IOM], 2008). Nevertbses, cancer
involves both serious chronic conditions and acutetlifeatening diseases (IOM,
2008). Typically, the treatment is extremely physically challenging for patients,
comprising some combination of chemotherapy, surgery, radiation, or other
appraches for months or years (IOM, 2008). Even after treatment has been completed
and the cancer is absent, serious residual or side effects of treatments can permanently
affect the functioning of the heart, lungs, kidneys, neurological system and other
orgars, which requires ongoing monitoring of the health of cancer survivors and

numerous adjustments in their daily lives (IOM, 2008).

Therefore, it is not a surprise that serious mental health issues are common among

cancer patients, such as anxiety disorders depression (Spiegel & GieBavis,
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2003; Carlsen, Jensen, Jacobsen, Krasnik & Johar2@d5; Hegel et al., 2006;
Jacobsen & Andrykowski, 2015; Stanton, Rowland & Ganz, P0%&udies have
reported the presence of postumatic stress disorder [PTSBhd postraumatic

stress symptoms [PTSS] in adults and children diagnosed with cancer and in the
parents of those children (Kangas, Henry & Bryant, 2002; Bruce, 2006). These mental
health issues contribute to the functional deterioration of family, vemid social life

as well as poor medical treatment adherence and negative medical outcomes (Katon,
2003).

Factors that affect the presenceeafiotional distress and mental health probléms

an oncology setting include:

biological problems,

side effectof medication,

reactions to chemotherapy,

changes of body image,

lack of information or skills needed to manage the illness,
loss of seHreliance,

fear of suffering,

confrontation with death,

family membersdéd reaction to the disea:
pre-existing family problems,

disruptions in work, school, and family life,

death of other patients,

= =4 =4 -4 -4 -4 a4 -4 -4 -4 -4 - -

logistic and financial problems, and
personality factors (pessimism, inclination to think of life as uncontrollable,
etc.) Capuron et aJ 2001; IOM, 208; Trill, 2012; CancerQuest, 2018).

Additionally, it has been contended that innovations in medicine suchragsxX
computed tomography [CT], or magnetic resonance imaging [MRI] prioritize images

over the body and its experience. In the end, patientstbecofivi rt ual 06 and

11



behind the pictures (Blaxter, 2009). Machines and images may be alienating or may
create a feeling of disincarnation for patients, reinforcing the already objectionable
effects of hospitals (Blaxter, 2009). Throughout his or hagrmbsis and treatment
period, a cancer patient faces this situation considerably often since the disease is very

difficult to treat without the help of these innovations. Frank (1992:83) states that:

Real diagnostic work takes place away from the patibet$side is secondary

to screen side. For diagnostic and even treatment purposes, the image of the
screen becomes the O6trued patient, of whi
replica, |l ess worthy of attenti on. I n t
certainty of the real (the body) becomes lost in hyperreal images that are better

than the real body.

Though family and friends provide significant emotional and logistical support, and

take care of patientsd personaKotkempd nursing
Mothes, Slawinsky, Hindermann & Strauss, 2005), those caregivers often do so at

great personal expense, with adverse health effects such as depression and an
increased risk of premature death (Schultz and Beach, 1999; Kurtz, Kurtz, Given &

Given, 2004). According to the study of Schultz and Beach (1999), caregivers

supporting a spouse and reporting stress from doing so are 63% more likely to die

within four years than others of their age. Moreover, the studies of Segrin et al. (2005,

2007) reveal Hat the mental health of the partners of women with breast cancer

(mainly husbands) is positively correlated with the fatigue, depression, anxiety, and

symptom distress of the patients, and that these effects are bidirectional.

A metaanalysis of 58 studgeconducted between 1980 and 1994 showed that patients
with cancer were notably more depressed than the general population, with that
depression frequently coexisting with anxiety and pain (Spijker, Trijsburg &
Duivenvoorden, 1997)0ver the last few decad, several studies have shown that
psychosocial diseases, especially anxiety and depressive disorders, are present in 30
40% of cancer patients (Massie, 2004; Grassi et al., 2005; Trill, 2012). A further 25
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30% of patients display minor psychosocial ctinds such as nervous mood, health
anxiety, and demoralization, which are not identified in nosology but need to be
clinically addressed (Massie, 2004; Grassi et al., 2005).

Untreated psychosocial conditions such as anxiety and depression have critical
impl i cations for patientsd and caregivers
The main consequences of psychosocial morbidity in cancer patients can be listed as

follows:

1 Increased length of stay in the hospital (Nordin & Glimelius, 1999; Prieto et
al., 2002; Stommel, Given & Given, 2002),

1 Maladaptive coping and abnormal illness behaviégnaési, Rosti, Lasalvia &
Marangolo,1993),

1 Reduced compliance with treatment (Nordin & Glimelius, 199®atteo,
Lepper & Croghan2000; Stommel et al., 2002),

1 Increased risk of suicidélénrikkson, Isometsa, Hietanen, Aro & Lonngvist,
1995; Hem, Loge, Haldorsen & EkebergP04; Van der Lee et al., 2005;
Cathcart, 2006),

M Increased risk of tumorsd ability to
2018),

1 Reducd efficacy of chemotherapy (Walker et al., 1999),

1 Reduced quality of life (Parker, Baile, de Moor & Coh2003),

1 Increased risk of recurrence and death (Spiegel, Bloom, Kraemer & Gottheil,
1989; Watson, Haviland, Greer, Davidson & Bliss, 1999; Goodwiangi&
Ostir, 2004; Cohen et al., 2012),

1 Increased psychosocial morbidity in the family (Grassi et al., 2005),

1 Traumatic grief in the family (Grassi et al., 2005),

T Additional somatic problems, such as sleep difficulties, fatigue, and pain
(Spitzer et al., 995; American Psychiatric Association, 2000),

1 Higher rates of unhealthy behaviors such as smoking, a sedentary lifestyle, and
overeating (IOM, 2008), and

13

C



1 Increased risk of having lower social functioning, more disability, and greater
overall functional impirment (Spitzer et al., 1995; Katon, 2003).

Such research results demonstrate the importance of psychosocial factors in receiving

the needed care, adhering to the treatment plan, maintaining positive living standards,

and dealing with the disease and recovery. In this regatdt hough patients?o
caregiverso emotions, behaviors, and soci al
evaluated in healthcare and are considered &
of an individual igdletermined by dynamic relations comprising biological, behayiora

psychological, and social factgqi©M, 2001). This conclusion is compatible with the

health definition of the World Heahth Organi
is a state of complete physical, mental and social-bestig and not merely the

absence of disease or infirmityo.
2.1.2 Cancer Care in Turkey

In Turkey, cancer is the second leading cause of death at the rate of 19.7%, which
means nearly one in five deaths (Table.)2(Turkish Statistical Institute, 2016)
Therefore,Turkey is one bthe top six countries with the highest spending on cancer
care among the European Union countries (MH, PR16 necessary measures are

not taken, the issue of cancer has the potential to create serious risk for the healthcare
system in the long term,ebause the disease requires significant medication and
treatment costs that may affect the financial structure of the Turkish healthcare system
(MH, 2016b). To minimize those negative impacts and risks in a reasonably short
time, the Cancer Institute of Tkey was established in 2014 as an efficient corporate
structure to lead the fight against cancer (MH, 2)1®/ith significant contributions

of both the Cancer Institute and the Ministry of Health, comprehensive studies have

been carried out as follows:

1 Tobacco Control Action Plan,
1 Alcohol Control Action Plan,

1 Obesity Fighting and Control Program,
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Table 2.1 Distribution of death causes, Turkey (Turkish Statistical Institute, 2016)

2015 2016
Deaths (%) Deaths (%)
Total 397,037 100.0 408,782 100.0
Cardiovascular diseases 159,194 40.1 162,876 39.8
Malignant and benign tumors 79,160 19.9 80,577 19.7
Respiratory diseases 43,821 11.0 48,532 11.9
Alimentation and metabolic diseases 19,803 5.0 20,330 5.0
Nervoussystem and sense organ disea 19,114 4.8 19,923 4.9
External injury and poisoning 18,936 4.8 18,136 4.4
Other 57,009 14.4 58,408 14.3

Asbestos Control Strategic Plan,
National Radon Mapping,

Tanning Room and Solarium Regulations,

= =4 =4 =4

Monitoring and Evaluation Studies on the Health Effects of Electromagnetic
Fields,

1 Cancer Reports, and

1 Epidemiological Research (MH, 204)6

In Turkey, cancer screening is performed by Cancer Early Diagnosis, Screening, and
Training Center§ i Kanser Erken Texkhis, Tarama ve
(MH, 2016). These facilities carry out screening programs, especially for breast,
cervix, and colorectal cancers, based on
(MH, 201@). Currently there are over 200 KETEMs, with at least one in each
province (MH, 2016, 2018). The screening of cervical and breast cancers is carried

out in various ways (letter, telephone) by inviting women to receive the necessary

examinations and tests (MH, 206
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Palliative care is mandatory for people with cancer or other fatal chronic diseases

(MH, 2016). Due to the traditional Turkish family structure, the need for palliative

care services did not arise for a long time (MH, 29)1Blowever, in parallel withhe

countrydés changing demographics, the need is
(MH, 2016). In 2010, a project named Palyark was prepared, and pilot studies

have been started on palliative care services (MH, I9018ithin the scope of the

project, Home Care Services was established in 2010 and training modules for

palliative care were developed by experts (MH, 2161 addition to those actions,

Turkey has relations and activities with the following international groups:

1 International Agencydr Research on Cancer [IARC],

1 Scientific Committee on Health, Environmental and Emerging Risks
[SCHEER],

1 The Black Sea Countries Coalition on Breast and Cervical Cancer Prevention

[BSC],

Middle East Cancer Consortium [MECC],

Union for International CancéZontrol [UICC],

Worl d Cancer Leaders6 Summit [ WCLS],

International Prevention Research Institute [IPRI],

Asian National Cancer Centers Alliance [ANCCA|],

Asian Pacific Organization for Cancer Prevention [APOCP],

The International Electromagnetic Field [EMPjoject of the WHO, and

= =2 =4 -4 -4 -4 -4 -

European Society of Gynecologic Oncology [ESGO] (MH, 216

In Turkey, as in many countriesancer care services are carried out in the healthcare
facilities of the Ministry of Health, universities, and the private sgditht, 2011a).

In particular, oncology services are provided at:

1 Training and research hospitals belongintheMinistry of Health,
T Training and research hospitals belonging to universities,

1 Service hospitals belonging tiee Ministry of Health, and
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1 Privae hospitals (MH, 2011a).

The identification and distribution of these institutions is necessary in order to ensure
the correct planning of cancer care serv{dgdd, 2011a) In Turkey, although private
hospitals are not subject to any classification, carmeee centers of hospitals
belonging to the Ministry of Health and universities are groupéstms of the Turkey
Cancer Control PrograMH, 2016o) as follows:

1 Comprehensive oncology centers,
1 Oncology diagnosis and treatment centers, and
1 Oncology serwe units.

Comprehensive oncology centefhese facilities have advanced knowledge and set

ups in the field of cancer care, are able to contribute to the formation and
implementation of the National Cancer Policy, and are expected to train experienced
medcal personnel for the centgiidH, 20160). In Turkey, 15 hospitals belonging to

the Ministry of Health and 17 university hospitals meet the minimum criteria of
comprehensive oncology centers (Table)d&H, 2011a & MH, 2018).

Oncology diagnosis artdeatment center§ hese are facilities that can play an active

role in the delivery of standard cancer care services to the mithliprofessional#n

the field of oncology{MH, 2016@). In Turkey, 31 hospitals belonging to the Ministry

of Health and 27 university hospitals meet the minimum criteria of oncology diagnosis
and treatment centers (Table . 2.@31H, 2011a & 2018).

Oncology service unitsThese are facilities that are under the supervision of a non

oncologist who is trained in chemotherapy practice; they particularly deliver
chemotherapy, play an active role in the provision of supportive therapies, and are
located in peripheral region{®H, 2016). Oncology service units are available in
100 hospitalsbelonging to the Ministry of Healthin Turkey (MH, 2018).
Unfortunately, the names and numbers of hospitals with oncology service units

belonging to universities could not be obtained.
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Table2.2 List ofcomprehensive oncology centers belonging to the Ministry of Health and
universities (MH, 2011a & 2018)

City Ministry of Health University
—
1 Adana Adana kehir Has¢u._ku'rova N ve
’ Fakultesi
Ankara kehir Ha Gazi i niversit
Ankara Dr. Abdurrahman Yurtasla | .
Onkoloji Ejitimpacettepe ;niv
2  Ankara . Fakultesi
Hastanesi
Ankara G¢l hane Ankara | nivers
Araktéerma Hast a Fakiltesi
Antalya Ejitim Akdeniz | niver
3 Antalya Hastanesi Fakultesi
Bursa Ali Osman Sonmez Onkolo Ul udaj | ni vers
4 Bursa . : L
Hastanesi Fakultesi
. Di yarbakér Gazi . | . .
5 D'yar‘AraKtérma HastaDICIe i ver si
6  Erzurum Erzurum B°l ge E Atatg¢rk | niver
Araktéerma Hast a Fakiltesi
, Gaziantep | niv
7 Gaziantep Fakultesi
KstanbullL Ktafrit aKiMar mara | niver
Efjitim ve Ar akt Faklltesi
Kstanbul Bakérk Kstambiuwler site:
Efjitim ve Ar akt Fakiltesi
8 Kstan Kstanbul eEQkméymd Kst anbul l'ni ve
Arakt ér ma Hast a Enstitusi
Kstanbul S.B. M
Pendi k EJjitim v
Hastanesi
Kzmir Katip ¢el Ege [niversite
9 Kzmir Atat(:,rk EfTitim pokuz Eyl ¢l n
Hastanesi Fakiiltesi
. . , Erciyes | niver
10 Kayseri Kayser.i kehir H Fakiiltesi
Sel -uk | nivers
11 Konya Fakiltesi
12 Samsun Samsun EJjitim v On Dokuz Mayeés
Hastanesi Tép Fak¢gl tesi
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Table 2.3 List of oncology diagnosis anckatment centers belonging to the Ministry of Health and
universities (MH, 2011a & 2018)

City Ministry of Health University
- Adéyaman | niv
1 Adeya Fakultesi
Afyon Kocatepe Universitesi
2 Afyon Tep Fakg¢l tesi
Ankara Atat ¢ r k C
ve G°] ¢sELCetTIr mhyv
Arakt ér ma Hast an
3  Ankara Ankara Dékkapé Y
Ejitim ve Araxte
AnkaraNumun&] i t i m ve
Hastanesi
4 Aydéen Aydén Atatg¢rk DeAdnanMenderes T
" - —
5 Bal ek Bal ékesir Devl et Ba._l e_ke5| o nt
Fakultesi
6 Canakkale Canakkale Devlet Hastanesi
—
7  Denizli Denizli Devlet Hastanesi Pa._mu_kkal € o nl
Fakultesi
. Edirne | niver
8  Edime Fakultesi
9 El azeéelEIl aEjeijtim ve AraFérat | nivers
, , - ——
10 ESkiK‘ESkIIfehlr Yunus Os"ma.nga2| b ni
Hastanesi Fakultesi

Gaziantep Dr. Ersin ArslaB ] i t i

11 Gaziantep Ar a kK tHastamesi

Mustafa Kemal Universitesi

12 Hatay Hatay Devlet Hastanesi Tép Fake¢ltesi

13 Isparta ISuleyman Deml_rel _
i niversitesi

KstanbulEjB&aj méva
Arakteéerma Hast an
Kst aEjbiutli m ve Ar;
Hastanesi

Kstanbul EHaytdamw p
Arakteéerma Hast an
Kst anbul Ejkii tkil m
Arakteéerma Hast an
UmraniyeE] i t i m ve Ar
Hastanesi

14 Kst an|
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City Ministry of Health University (Continued)
Kzmir Dr. Suat S
15 Kzmir Hastal ékl aEgi ven
Arakt ér ma Hast an
Kahraman Kahr amanmar ak NeS¢t-¢ Kmam | n
16 . L :
mar a K Hastanesi Fakultesi
, P—
17 Kocaeli Kocaeli Devlet Hastanesi KO..C a.el : p NEVE
Fakultesi
Konyaj i tim ve AraSel-uk | niver
18 Konya Hastanesi Fakdltesi
K¢tahya Duml upén
19 Kutahya EvlyaCelebiE] i t i m ve
Hastanesi
MalatyaEj i t i m ve Ar Kn®°lnni versites
20 Malatya Hastanesi Fakultesi
, —
21 Manisa Manisa Devlet Hastanesi Ma"nl_sa P nbver
Fakultesi
, ——
22 Mersin Mersin kehir HasMe..rS.In PN ver
: Fakultesi
- Mujl a | nivers
23 Mujl a Fakultesi
Ordu | niversi
24 Ordu Fakultesi
Rize T.C. Sajl ék
25 Rize Tayyip ErdojBRjnitt Ri ze | niver si
ve Arakteéerma Has
Sakarya Universitest ] i t i m Sakarya ! nive
26 Sakarya Arakt ér ma Hast an Faklltesi
H I
27 Sivas Sivas Numune Hastanesi Cu._mh_ur Pyet n
Fakultesi
. kanl éur fa ENl.i tAkm Harran | niver
28 kanl © Arakteéerma Hast an Fakiltesi
, P,
29 TekiriTekirdaj Devl et Te“k|_rdaj LA
Fakdltesi
Trabzon KanunEj] i t i m v e Trabzon Karadeniz
30 Trabzon . R . .
Hastanesi lni versitesi
Gazi osmanpaka
sl Tokat Tép Fak¢l tesi
32 Van VanEj i tim ve AraKV‘?tn Yc',zg.,ncg, Y
Tép Fak¢l tesi
Karael mas | ni~
33 Zonguldak Fakiiltesi
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It can be observed from Figure 2that the percentages of university and private
hospitals providing cancer treatment in the field of radiation oncology are generally
increasing in terms of total service over therggdH, 2016a). However, it is also

clear that the city hospitals (or campus hospitals) operating under the Ministry of
Health, which have been opened in recent years or will be in service in the near future,
will change these percentages in favor of thaidtry of Health. Almost all of those

new hospitals are planned as comprehensive oncology centers and include treatment
devices and options such as linear accelerators, brachytherapy, tomotherapy,

CyberKnife, and Gamma Knife.

In Turkey, healthcare facilés offering cancer care show serious differences in terms

of physical environment. One of the reasons for this is thought to be the lack of
national architectural standards. There are almost no legal regulations regarding areas
that provide radiation ontmgy and chemotherapy services, except for common areas
such as operating rooms and patient bedrooms, which are considered in the same way
as for other medical branches. The topic is only addressed in guidelines issued by the
Ministry of Health in 2010. Inhat document, there are only two statements regarding

the issue:

(1) It is stated that accelerator rooms and cobalt chambers should be at least 60
and 41 square meters, respectively, including the compartment walls (MH,
2010).

(2) It is noted that a mold roonthsuld be established for radiotherapy
departments (MH, 2010).

The accuracy of these statements in the guidelines is questionable because the total
area ofthe compartment walls can reach up to 60 square meters in order to ensure
radiation safety. In adion, the legislation does not provide any explanation for the
general establishment principles and internal functional relationships of cancer

treatment units. Moreover, the institution responsible for radiation safety in Turkey,

the Turkish Atomic Enegry Aut hority (ATe¢er ki ye At om
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Percentageof Annual Procedures

Linear Accelerator 21
Colbalt 60
Brachytherapy -5 s
TomoTherapy
CyberKnife I 8
Gamma Knife IS 63

2016

Linear Accelerator 19
Colbalt 60 oo
Brachytherapy 7SI s
TomoTherapy
CyberKnife
Gamma Knife g 52

2015

Linear Accelerator 16
Colbalt 60
Brachytherapy N2z a
TomoTherapy
CyberKnife | —
Gamma Knife INSs—— 47

2014

Linear Accelerator 13
Colbalt 60
Brachytherapy 220000 61
TomoTherapy I —
CyberKnife
Gamma Knife IS 47

2012

B Ministry of Health I university Private

Figure 2.1 Sectoral distribution of radiation oncology device procedures: numbers by years (MH,
2016a)
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provides no legislation to guide the planning stages of those medical units
architecturally before installation.

For those reasons, the departments such as madapy and chemotherapy of the
hospitals affiliated with the Ministry of Health and universities are usually designed
based on generally accepted policies, and, as there are no legal regulations, they are
not deeply discussed in terms of patient and stafffort. On the other hand, in private
hospitals, this issue is widely addressed as a marketing strategy, which leads to more
aesthetically pleasing designs and interiors. However, the difference in comfort
between public and private hospitals is gradudélgreasing, as is the case with new
healthcare facilities such as the city hospitals (or campus hospitals) of the Ministry of
Health. Spacious waiting areas with natural light, information desks located in the
waiting areas, and wetlesigned treatment oms represent significant progress in
terms of offering the comfort and communication opportunities that patients and their

relatives desire (Figures 2.2.3, and 2.4 (EdvardssonSandman, & Rasmussen
2006 ; Eceojlu, 2010).

Figure 2.2Chemotherap r ooms of Acébadem Al tunizade an
respectively (Source: personal archive)
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Figure23Radi ot herapy rooms of Acébadem Altunizade a £

nd
(Source: (1) Acébadem off)cial website & (2)
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Figure 2.4 General waiting areas of Memorial Bahcelievler &odaeli City Hospitals, respectively
(Source: (1) Memorial official website & (Bersonal archive
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2.2 Cancer Treatment Services in Healthcare Facilities

Cancer care can be grouped as (1) diagnosis and (2) treatment. The diagnostic services
of cancer care in healthcare facilities are generally delivered in outpatient clinics and

nuclear medicine departmentBesides that, cancer treatment services are mainly

applied in:
1 surgical service,
1 chemotherapy departments,
1 radiation oncology departments, and
1 inpatient care services.

2.2.1 Surgical Service

Surgical oncology is performed in standagkrating rooms, which are usually a part

of the main surgical service (Department of Health [DH], 201Bafients come from
different routes to the surgical service, some of which are emergencies that require
urgent surgery (AHIA, 2016b). Therefore, sigaj serviceshould be associated with

the emergency unit, imaging department, inpatient care services, and laboratory
service (DH, 2004; AHIA, 2016b) (Figure 2.5In addition, it is important that the
service be linked to obstetric care, day surgamg,aheliport/helipad (AHIA, 2016b;
Canadian Standards Association [CSA], 2016). Furthermore, a biomedical
engineering unit and pharmacy departments should be in close proximity to the service
(DH, 2004; CSA, 2016).

To minimize the stress of the patientslatives, and staff, the transfer of patients
between these units should be quick, direct, and separate from public corridors and
elevators (AHIA, 2016b)it is preferred that the sterilization unit and material
management be in the same area as thécaliggrvice regarding the connection of

dirty and clean corridors or elevators (DH, 2004).
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Inpatient acute Department of > Laboratory
services anesthesia services

A
Pharmacy
\ 1 department
\
Inpatient intensive | ggemmgpe-| OPERATING ROOM |~ > omedical
care services engineering uni
A
T L Sterilization
unit
> Material
i Imaging management
Emergency unit department g
I Infection
control
e Adjacent
—— [ 351ly accessible
— Located within same building > Education
training

Figure 2.5 Sample diagram of surgical service and other related units (DH, 2004)

The design of the surgical service should be flexible to accommadtat daily
variations in surgical caseload and enable the adoption of new technologies and
healthcare models (AHIA, 2016b). The surgical service should provide specific areas
in order to meet the needs of the surgery staff, the patients, and theiesglatinich

are mainly:

reception and admission,

waiting for patients and visitors,
preoperative holding and preparation,
induction and associated procedures,
surgery,

recovery holding,

= = =4 4 a4 -4 -2

clinical support functions,
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1 administrative functions,

1 staffoffices and amenities, and

1 educationand research functions (DH, 2004; AHIA, 2016b; CSA, 2016;
Department of Veterans Affairs [DVA], 2016b) (Figure .2a6d Figure 2.7.

2.2.2 Chemotherapy Department

Chemotherapy is the use of drugstreat cancerA typical chemotherapy treatment
regimen can last for up to six months with the patient returning at frequent intervals
for treatment (DH, 2013a). Procedures range from 15 minutes to 10 hours or longer,
andthe patient usually leaves the facility after treatment within the same day (DH,
2013a).

Public Staff & Service
Entrance Entrance
7 Y
r Y "\ A )
General Female patient Male patient Staff &
waiting Consult || Control || lockers lStaff lockers / administrativg
changing room |[ 'OUREC || changing room || area
. A 1 1 1
’ L B B B B N B N | -; LB B B B | * - ; | -:- - .. {- LB N ‘ )
| a7 7 Al 1
f M 1( N\ (7 Ya .
Pre-operation / : O Overati 1
eratin eratin -
l;l!::a:e I recovery : %I;S;?;[ciggy goom e Eoom & : Clinical support
[ room :
———r— — J
I } :  — —\ lr-— - ~
. . nl I
: | L—a Equipment Equipment | ., 1
| | -------ﬂutik Clean i 1
I : 'r____ RN COIL 1 : Sterile :
I Support | 1 i rocessin
: : ! 1\§utr'sc : ! | Operating Operating : : pscrviccg :
! | j station | ] room room | o, & |
| : [ 1 nl logistics I
___ 4 Post anesthetic  § : —_— —_— : : :
GO 1 | Equipment Equipment | 1 1 I
PACT) ! | Equip quipment | 1 1 !
\ N o \ 7\ AN J 1 e — —————— i
\ e ———— y
—>  Patient Circulation @
----- > Staff Circulation Future Expansion

Figure 2.6 Sample functional diagram of a surgical service (DVA, 2016b)
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Figure27The surgery room of Acébadem Altunizade Hos
website)

Therefore, the unitbés |l ocation -fndiogul d be
privacy, dignity, and accessibility for patients with disabilities andseh in
wheelchairs or on stretchgl3VA, 2009; AHIA, 2016c; CSA, 2016 Chemotherapy
departments are thus generally located on the ground floor to enable direct access from
parking areas and public transportation as much as possible due to the weakened
physical and psychological conditions of cancer patients and their extended treatment
over multiple visit DVA, 2009; DH, 2013aThe Facility Guidelines Institutd-[51],

2014; AHIA, 2016¢c; CSA, 2016)

Although issues of patient privacy and dignity mearn tm@motherapy departments
are formed as starmlone units, direct connections wiglarticularly the pharmacy
department are essential to provide direct delivery of chemotherapeutic(btdgs

2013a; CSA, 2016)'he components of a chemotherapy unit calisbed as follows:

1 entry/waiting,
1 patient education/counseling rooms,

! examination modules,
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Figure 2.8 The chemotherapy arena of Gleneagles Hong Kong Hospital (Source: Gleneagles Hong
Kong Hospital official website)

chemotherapy treatment rooms,

satellite pharmacy,

clinical support areas, and

offices (DVA, 2009; DH, 2013a; CSA, 2016).

= =4 =4 =4

2.2.3 Radiation Oncology Department

Radiotherapy is a clinical application that employs radiation to treat cancer (DVA,
2008). Twotypes of radiotherapy are available, which are (1) external radiotherapy
and (2) internal radiotherapy (or brachytherapy) (DVA, 2008). External radiotherapy

is performed by applying higanergy beams directed towards the patient by a
machine source from utside the body (DH, 2013a) (Figure 2.9Internal
radiotherapy, more commonly referred to as brachytherapy, employs the use of low
level radioactive implants (seeds) in the form of a liquid, capsule, or intravenous

i njection i nt o debraeaptzetume (DH,EB13ahDVAN2008)i n s i
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Figure 2.9.The external radiotherapy room of Southwestern Vermont Medical Center (Source:
Google Images)

The patient whaoeceives radiotherapy first assessed for the suitability of treatment

to the patient according to medical tests and CT simulation results (AHIA, 2016c).
Subsequently, the treaent plan of the patient is determined in which type of
treatment, dosage, number of treatment sessions, areas to be treated are confirmed
(AHIA, 2016c). Patients may attend as day case patients (outpatients) or are admitted
as stayin-hospital patients fipatients), depending on the type of their treatment (DH,
2013a).

The radiation oncology department is located on the ground level or usually
underground due to radiation shielding specifications and the ease of installation and
maintenance of specializeshd heavyweight equipme(HIA, 2016c) Moreover,

the location of the department should enable direct access from parking areas and

public transportation to ease access for weakened patients attending their treatments
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over multiple visit§DVA, 2008; DH,2013a; FGI, 2014; AHIA, 2016c; CSA, 2016)
Regarding this, |l i ke the chemotherapy depar
determined according to ease of wading, privacy, dignity, and accessibility for

patients with disabilities and/or wheelchainsgtthers(DVA, 2008; AHIA, 2016c;

CSA, 2016)

Although radiation oncology is generally a staldne unit to ensure privacy for
patients and their families, it should have direct connections particularly with the
medical imaging department, nuclear medgailepartment, surgical service, inpatient
care services, and outpatient oncology clif@¥A, 2008, 2016a; MH, 2010; DH,
2013a; FGI, 2014; AHIA, 2016c; CSA, 2016)he spatial organization of the
radiation oncology department is predicated on functiomaég, which are mainly:

T public areas including entry, reception, and waiting,

1 patient care/treatment areas,

1 clinical support areas comprising outpatient cliniocsatmentplanning
rooms, imaging rooms, and patient holding areas, and

1 staff offices and amdties (DVA, 2008, 2016a; DH, 2013a; AHIA, 2016c;
CSA, 2016)

2.2.4 Inpatient Care Services

Inpatient care services, which make possible overnight stays for patients, are provided

for the observation of cancer patients for treatanelated symptoms anblé progress

of treatment (DVA, 2011; DH, 2013b). These services could be either at acute care or
intensive care | evel according to the patien
brachytherapy applications require a special type of inpatient careesenxiolving

specialized shielded bedrooms (DH, 2013a).

Generally, inpatient care services are located above or adjacent to the diagnostic and
treatment units of a healthcare facility (DH, 2013b). In addition, intensive care

services are prioritized tcelrlosest to the surgical service and emergency department,
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whereas longtay acute beds could be located more distantly (DH, 2013b). Being a
large component of healthcare facilities, the departmental relationship of inpatient care
services depends on thestance from diagnostic and treatment units, and the location
and quantity of access points (DH, 2013b). Moreover, oncology inpatient services, as
discrete and specialist wards, require direct access to chemotherapy and radiotherapy
departments as treatmteunits and to nuclear medicine and radiology departments as
diagnostic units (DH, 2013b).

Inpatient care services are planned as clusters of rooms (DVA; 2011; DH, 2013b;

AHIA, 2016a). Each cluster has its own clinical support and staff and public areas
(DVA, 2011; DH, 2013b; FGI, 2014; AHIA, 2016a; CSA, 2016). Patient rooms are
generally located on the perimeter of a floor to permit natural light and views (DVA,
2011; DH, 2013b).

Figure 210l npati ent <care service ofrcApesaha arahivepaj | é k
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2.3 Healing Environment Concept

Healthcare buildings are considered as public space due to being interface areas in
which people from all strata appear, meet with others, and interact (Torricelli, Setola
& Borgianni, 2013). Therefore, they are places where new social needs emerge
(Torricelli, Setola & Borgianni, 2013). In this context, it is necessary to surrender the
concept of healthcare buildings as places separate from city life and accept them as

seltsuf fi cient, sustainabl e, and constantly

(Curttis, Gesler, Priebe & Frangi009). Although healthcare buildings are public
spaces, they deliver private and intimate experiences (Hgybye, 2013). The individual

sense of curing is definitely not steady;

asense of care in a homely environment and the experience of progress in treatment
(Heoybye, 2013). In this regard, a healthcare building is not characterized by its
structure, but instead by the interrelation of practice and space (Hgybye, 2013).
Therefore healthcare buildings are never complete and are under construction

continuously due to their inhabitantso

There has generally been a consensus that patients and their relatives would not focus
on the architecturef their environment, because they think too much about their
illness and are not aware of their surroundings (Lawson & Phiri, 2003). However, as
revealed by the work of Lawson and Phiri (2003), the vast majority of patients are
highly sensitive to and fculate about the architectural environment of healthcare
facilities. While most hospital visitors may receive the personal attention of a
physician, nurse, or therapist for only a few minutes a day, they generally spend many
hours waiting in their bedsrdreatment areas (Lawson & Phiri, 2003). This makes
them even more susceptible to the influence of the environment (Lawson & Phiri,
2003).

Cancer patients experience this situation very frequently (Mavittjeton, Buse,

Prior & Twigg, 2015). A diagnos of cancer is a very emotionally disturbing

experience for a person and it increases

34

t

e

above

he



(Leder, 1990). In the treatment process, the patient feels removed from the center of
everything and from his own individugd (Martin et al., 2015). Within that period,

while the body of the patient is being treatéte personality of the patient disappears
behind the imaging results and test reports (Martin et al., 2015). This causes the patient
to be impacted by an embodimteraction with the material environment and become
vulnerable to his surroundings (Keswick, 1995).

The opinion that the environment affects waing and health was first portrayed in
the time of Hippocrates (Weiss & Lonnquist, 2000). In accordanitekippocrates,
Florence Nightingale saw the source of healing inside individuals by providing them
with an environment where nature itself could act upon them (Nightingale, 1859).
However, those individual works did not draw a great deal of attentitwe déitvie.

In the last few decades, though, there is growing emphasis on the importance of the
concept of a healing environment, which promotes the designing of healthcare
environments that support individual so
2005; Lawson, @10; Haybye, 2013). There is a significant amount of research
focusing on the issue, generally interested in the effect of environmental elements in
healthcare spaces on the wadling of inhabitants by considering different variables

in the physical surtandings with reference to patient outcomes such as patient safety
(Brown & Gallant, 2006), psychosocial wléing (pain reduction, stress, depression,
etc.) (Beer &Higgins 2000;Ulrich, Quan, Zimring & Joseph, 200Magerman et al.,

2005; Walch et al.2005; Malenbaum, Keefe, Williams, Ulrich & Somers, 2008;
Ulrich et al., 2008), and recoverylfich, 1984; Beauchemin & Hay4998; Francis

& Glanville, 2001).Moreover, there are some studies extending the comprehension of
the link between environmentat@sure and welbeing results, in which healing is
conceptualized as relief from distress and the reinstating of integrity, with the
assistance of the environment and the discovery of meaning and wholeness (Egnew,
2005).
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Those studies reveal that someigesssues under the control of architects can lead

to substantial improvement of many factors such as the quality of life, satisfaction,
length and compliance of treatment, efficacy of medication, and the sleeping patterns
of patients (Rogers, 1970; Waitsd 985; Lawson, 2010; Lawson & Phiri, 2003). For
instance, Timmermann, Uhrenfeldt, and Birkelund (2013) explore the aesthetic
relationship between the human and the physical environment and argue that the
aesthetic qualities of the physical environmenehan overall effect on human senses,
bodies, thoughts, and emotions and therefore are important for human health.

In this regard, the physical space is under no circumstancesnaltral or silent
(Edvardsson et al., 2006). Despite the fact that themgaf being in certain physical
conditions varies somewhat among staff and patients, it affects them all (Edvardsson
et al., 2006). The environment reflects the value (or lack of it) of the people within it
at a symbolic level (Edvardsson et al., 20@&jvardsson et al. (2006: 195) note that:

Even seemingly small and insignificant things like a dust ball
under the bed, an empty hook where no one had bothered to hang
a painting, the location of the unit, and/or a vase with wilted
flowers carried symbolicneanings of caring and uncaring,
shamefulness, stigma, death and dying, meanings strongly

shaping the experience of providing or receiving care.

In the interviewbased study of Edvardsson, Rasmussen, and Riessman (2003), it was
revealed that experienceshospital wards regarding the physical and psychosocial
environment significantly affect the identity construction and care experiences of the
wardso inhabitants. Whet her the space 1is
experiences dominate the adtwasults of care and continue to stimulate strong

feelings years after the fact (Edvardsson et al., 2003).

Hospitals are stressful environments for
families (Martin, 2000)From a comprehensive perceptive, beingan oncology

related hospital environment makes inhabitants more sensitive to messages of caring
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and uncaring (Edvardsson et al., 2006). The physical surrounding encompasses and
influencesbothcargi vi ng acti viti es Karioat& eamanne nt s 0
1992; Edvardsson et al., 2003 herefore, the physical environment of an oncology
related space not only constitutes the place where caring takes place but also forms an
integral part of the care (Edvardsson et al., 2006). That is done by affpetple in

such a subtle but strong way that they may not ever be actively aware of the penetrating
messages of minding and ignorance, disgrace and social value, chances to connect,
and possibilities to move concentration away from themsekKesqot & Neumann,

1992; Edvardsson et al., 2Q@D06).

The relief of patientso6é suffering is a ke
Butow, Olver & Webster, 2015). Hence, optimal care of cancer patients includes the
management of physical, social, spial, and psychological health and aims at
alleviating suffering (Best et al., 2015). Best et al. (2015) defined spiritual suffering

as an individual and environed phenomenon that is difficult for the sufferer to
articulate, characterized by estrangememiyiatity, and hopelessness. It is
multidimensional and usually has an unwanted negative quality (Best et al., 2015).
However, healthcare specialists may not be able to recognize or may refuse to
recognize patient di st r espsyclHoscahpamdgmnof We
that ignores spirituality (Rodgers & Cowles, 1997; ArmBRehnsfeldt, Lindholm,

Hamrin & Eriksson,2004;Best et al., 2015 Patients can wait for attention that is

never coming, or simply expect that the staff are too occupied tothea, which
causes a feeling of the absence of a fAsaf
(Strang, 1997; Moore, Chamberlain & Khuri, 2004). Therefore, the healing experience

is dynamically linked to the rehabilitation process in cancer gatievhich goes

beyond the active therapy course (Hgybye & Tjgriflmymsen, 2014). In this regard,

the sense and procedure of healing is affected not only by the interactions between
patient and doctor but also the experience in healthcare environmeiytsy éH&
TjgrnhgiThomsen, 2014).
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Within the relevant literature on this issue, some studies have focused on the relation
between organizational culture and work satisfaction. The satisfaction and treatment
results of patients are influenced by staff satisbn (Norbergh, Hellzén, Sandman &
Asplund, 2002Edvardsson et al., 20p9Moreover, a sense of community and humor
between patients and staff creates a healing atmosphere in onrcelkigyd healthcare
spaces (Gates, 1991). In addition, the design afds can affect interactions
(McAllister & Silverman, 1999). For instance, the development of community among
inhabitants can be enabled by a physical environment and institutional approach that
promotes social interaction (McAllister & Silverman, 1999).

By looking at all the abovenentioned data, it can be concluded that designing a
healthcare facility is a complex process that requires functional and psychological
components to be considered togetirem small spaces such as wards and treatment
roomstat he wi der ficivico settings i(Geslevhi ch
Bell, Curtis, Hubbard & Francis, 200Ayipin, 2007). In the design process, besides
planning the appropriate areas for the services, the requirements imposed by the
Ministry of Health within the framework of the relevant legislations must be fulfilled
(Aripin, 2007).1t would appear thanost healthcare designers pay less attention to the
psycholaical elements of a healing environment during the effort to comply with the
explicit directives (Aripin, 2007). Moreover, modern hospitals that are designed and
equipped with technology cause anxiety, depression, and stress, which, as stated in
many scietific publications, affect the health of patients and staff negatively (Malkin,
1991; SchweitzelGilpin & Frampton,2004).

In a time of excessive concern about increased costs of medical care, improving
treatment outcomes through the efficient use oftédiresources has become a
cornerstone of health practices and processes (Rubin, Owens & Golden, 1998). In this
context, if the environment in which the patients are treated has a significant effect on
the course of their diseases, it is important to dater which factors can give more
satisfactory results under what conditions (Rubin, Owens & Golden, 1998). At this

point, the concept of evidentrsed design comes to the forefront, which is a way of
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work that emphasizes credible evidence to guide dé€igma, 2009). Unfortunately,

the architectural profession, which is far behind health science professions in terms of
utilizing research findings, continues to work withdaficient knowledge base
(Verderber, 2010). Design decisions are often based orethatfated assumptions,

I ntui tion, or copies of Awhat has been
increasing number of designers and clients working in the field of healthcare
architecture have begun to appreciate the positive outcomes that aehnide=d by
blendingevidencebasedesearch with their own work patterns (Verderber, 2010).

The concept of a healing environment has become the key point for architectural
layouts regarding evidendmsed design when healthcare facilities are being plianne

or constructed (Ormenisan, 2014). Studies on the issue vary in size and scope. Some
of them are multfactorial and some considerably more parametric. Some of them
focus on certain factors, such as the work of Roger Ulrich showing the impact of views
on postsurgery recovery rates (Ulrich, 1984). While some of them are small and

limited, others present investigations that are more comprehensive.

For instancel.awson and Phiri (2003) analyzed the healing environment concept and
designed a tool called ASEBH (A Staff and Patient Environment Calibration Tool),
which is widely used in the United Kingdom, Australia, Ireland, Singapore, Malaysia,
and New Zealand (Lawson, 2010). According to ASPECT, the healing level of an
environment in a healthcare facilityaid be assessed under eight main headings,

which are:

privacy, company, and dignity,
views,

nature and outdoors,

comfort and control,

legibility of place,

interior appearance,

= =/ =4 -4 -4 - -2

facilities, and
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1 staff (Lawson, 2010).

In another study, Edvardsson et al. (20@Besent a tentative theory offering a
conceptual basis to assess healthcare facilities as being supportive care environments.
Within the scope of the study, the following five categories are recoginedd
encourage experiences of finding oneself imientlly and safe environment; being
seen, recognized, and cared for; and being able to benefit from beauty and

communicate with others

experiencing welcoming in the environment,
recognizing oneself in the environment,
creating and maintaining social retas in the environment,

experiencing a willingness to serve in the environment, and

= =4 =4 -4 -

experiencing safety in the environment (Edvardsson et al., 2005).

Many other studies have examined the design of healthcare facilities from patient,
personnel, and family perspectives. Although the resulting conclusions of these
studies are itemized under different headings, they are collected-emahibened here

with respect to the subject matter and summarized betalgr the topics of:

natural ligh and lighting design
access to views

privacy and company

sense of control

interior design, art and music,
landscape design,

social amenities,

accessibility and wafinding,

universal design, and

= =/ =4 4 -4 A4 a4 -4 -4 -2

entrance and waiting room design.
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2.3.1 Natural Light and Lighting Design

The effect of daylight on patients is not a new discovery. In the nineteenth century,
Florence Nightingale (1859) noted the need for natural light for patients with the aim

of improving nursing services. After that, nurmes studies have shown that daylight

has an I mportant i mp a-being, bath playsically and i vi du
psychologically (Markus, 1967; Todd, 2007; Lawson, 2010). The dramatically
powerful effect of daylight on the circadian rhythm (theh@ur rhyhm of biology)

has been known for many years (Aripin, 2007). In addition, Campbédke, Gillin,

and Hrubovcak1988) indicate that light is the most significant environmental input

to control body function after ingestion. Similarly, the CommissiorAi@hitecture

and the Built Environment [CABE] (2004) clearly states that access to natural light is

one of the critical factors affecting the healing of patients. According to various
studies, viewing nature and sunlight through a window has a posifed eh the

anxiety, pain, stress, amdspitalizatiorperiodof patients (Ulrich, 1984; Beauchemin

& Hays, 1998; UlrichSimons & Miles2 0 03; Eceoj |l u, 2dtde0) . St
et al. (2004) revealed that the presence of visible light in indoor environments affects

the physiological response, attitude, and visual needs. In this respect, Morriss (2001),
Evans (2003), Bower (2005), arahdritsch et al. (2013have proved thancreased

length of stayand conditions of depressiopain fatigue, and nervousness are

triggered by limited exposure to sunlight.

For cancer patients, being in an oncologlated healthcare space means being forced
into a territory of cancer and uponing death, which contains fear, pain, and gradual
loss of control and dignity (Edvardsson et al., 2006). Moreover, as mentioned before,
the radiation oncology department is located on the ground floor or usually an
underground level by virtue of the ratican shielding specifications and for easy
installation and maintenance of specialized heavy equip(¢ti, 2016c). Hence,
walking the tiring stairs down to the radiotherapy room has powerigtential
meaning for cancer patients, representing a mamigdlphysical downfall or a slow
approachto death (Edvardsson etl., 2006). Edvardssonret al. (2006) found that
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Figure 2.11 SCCA Proton Therapy ProCure Center, USA (Source: Google Images)

radiotherapy patients use metaphors to describe those treatment units &uthhae

t ombo, it he catacombso, Aithe wunderworl do,
Therefore, the presence of natutight would permit an opportunity to initiate

different ways of thinking and shift the focus away from patients, while having

positive value asan escape from the metaphor of darkness in a symbolic way
(Edvardsson et al., 200&)ne leukemia patient fro the study of Hgybye (2013:444)

says that:

I always try to get them to give me a be
difference to have the light shining in and you can watch the life outside. Well,

it may not be a whole lot you can see, but just the wbw treetop makes a
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world of difference to me. Last time | was in [for treatment] was this couple of
pigeons in the tree outside the window. | spent hours watching them from my
bed.

Natural light could offer restorative benefits to others, as well, such as medical staff

and office workers (Aripin, 2007Andritsch et al., 2013 In a study conducted by

Mroczek, Mikitarian, Vieira, and Rotariy2005), 70% of the participating medical

staff state that increased natural light has a positive effect on working life. Similarly,
CABE (2004) reveals that an improved physical environment has a positive effect on
nur sesod® work performance and job retent
working in radiation oncology departments with thick concrete walls for protection
against radiation and largely windowless spaces generally feel themselves to be
working fAin the middle of darknesso (Edv
that as a sting indication ofess social value within the organizati(iEdvardsson et

al., 2006) Hence, natural light within that darkness has a refreshing effect on the mind

and provides a feeling of comfort and energy for staff (Edvardsson et al., 2006).

Most of the patients are afraid of the dark, especially those who need to be treated in

i npatient services (Eceoj !l u, 2010). Such
when hopes are |l ost and anxiety increase
shade ofartificial lighting should be designed carefully and selected at appropriate
values to work within the particular spa
by artificial |l ighting systems adversely
andred i ghts are stimuli, blue | ight has a
the glow and fluctuations of artificial lights within short periods of time affect the
nervous system of the patient, trigger headaches, and cause perception errors (Poulton,
1972).

2.3.2 Access to Views

Research into aesthetic and emotional responses to outdoor visual environments

reveals that people have a strong tendency to prefer natural scenes to urban features
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without natural elements (Altman & Wohlwill, 1976; Ulrich,819 Lawson, 2010). A
study conducted byroczek et al.(2005) found that patients who spend time in
windowless rooms experience sleep disturbances, delusions, and hallucination
problems more than patients staying in rooms with translucent windows. Tlegrefor
can be concluded that even a translucent window can form a vital link to the outside

world for patients to maintain a feeling of normaliliroczek et al.2005).

In another study conducted by Ulrich (1984), surgical patients who saw trees from
their windows had shorter hospital stays in the jupstrative period, received less
negative evaluations from nurses, took fewer moderate and strong doses of analgesics,
and experienced fewer surgical complications compared to the patient group who saw
wall-views from their rooms (Ulrich, 1984). In this context, it should be considered
that the hospital window design and the view from the window can affect the
emotional state of patients with limited access to outdoor environments and with little
opportunity fa activity while they are in the hospital, amdn reduce stress and
accelerate healing (Ulrich, 1984erdeber & Reuman, 1987; Williams, 1988; Ulrich,

Figure 2.12 Massachusetts General Hospital, USA (Source: Google Images)
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1992; Biley, 1993Horsburgh,1995;Devlin, 2003; Leather, Beale, Santos, Watts &
Lee, 2003; Edvardsson et al., 20Q&wson, 2010). Ulrich (1981) suggests that
vegetation and especially water views tend to hold attention and interest more
powerfully than urban views. Altman and Wolilw1983) also emphasize that most
natural views generate positive feelings, decrease fear, hold interest, and may diminish
stressful thoughts. Lawson and Phiri (2003) further claim that the ability to see the
daily patterns of life, such as watching malriers, school buses, or people rushing
home for dinner, has a positive effect on patients and their ability to communicate with
others.

As mentioned in the previous subsection, being in an oncekdgied environment
generates strong metaphors of fgrin, and death for cancer patients (Edvardsson et
al., 2006) However, a chance took out of a window at natural scenavpuld be an
opportunity to connect to the outside world, which cancer is less of a focus
(Edvardsson et al., 2006). Additionally, it has a powerful and positivensaming

regarding escape from the darkness of the disease (Edvardsson et al., 2006).

Window design and access to a view is a desirable feature not only for patients but

also for nedical staff (Lawson & Phiri, 2003). A nurse from the focus group of
Lawson and Phirids (2003) study stated,
for a long time watching the c¢clouds you
you think of othet hi ng s, and you know that thatoés
working in oncological departments generally has negative psychological effects on

staff due to theexistential meaning of cancer (Edvardsson et al., 2006). Therefore,
seeing natural elements $uas birds or clouds moving outside the window can give

staff a moment of comfort and refreshment (Edvardsson et al., 2006).
2.3.3 Privacy and Company

Todayds standard of heal t h-friendespacesgithi r e s |
ensured securitfWignall, 2007). Patients are highly vulnerable in terms of privacy,

since they try to maintain their daily habits as much as possible during the
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hospitalization periodLawson & Phiri, 2003). That is even more pronounced in
patients confined to bed or with limited response capability (Aripin, 2007). On the
other handrelations with fellow patients could allay social isolation and contribute to
a comforting atmosphere (Edvardsss al., 2005; Hgybye, 2013).

Patients generally spend their time in their rooms at the hospital, receiving intravenous
treatments of chemotherapy or other drugs (Edvardsson et al., 2005; Hgybye, 2013).
Those inpatient care services could be designethglevedded, doubipedded, or
multi-bedded. Although public and private spaces are not clearly separated within a
heal thcare building, the patientdos bedroom i
continuous (Heybye, 2013). Studies show that sibgbbded rooms are more
preferable than doubler multi-bedded roomgUIrich et al., 2008; Andritsch et al.,

2013). For instance, the study conducted by Press Ganey was based on the satisfaction
data of 2,122,439 patients who received inpatient care dudd@)id 1,462 healthcare
facilities (Andritsch et al., 2013). According to that study, increased privacy
satisfaction is obvious in singleedded rooms acrosdl major categories and types

of medical units and different groups of age and gender(Andritsch et al., 2013

Figure 2.13 Merrifield Center, USA (Source: Google Images)
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Singlebedded rooms are in demand due to the possible noise problems and
commotioncaused by a fellow patient, and duetihe awareness of the possible
negative effects of(Hogtbyep2003gr pati ent dés sulf

However, multibedded patient rooms have the potential for social recognition and the
filling of abundant idle time (Heybye, 2013). Patients and relatives mag com
contact with others and form intimate bortdsough the sharing of knowledge and
similar experiences (Edvardsson et al., 2005). One female patient from the study of
Edvardsson et al. (2005:349) who shared a room with three other women made the

following observation:

Being here you meet a lot of other people in similar circumstances, and that
takes your mind off things. (é) just
then | could spend the whole day lying here feeling sorry for myself.

The key desig goal in this regard is to create healthcare spaces with flexible
possibilities for inhabitants to be alone or with others, which means to enable them to
control their privacy level (Lawson, 2010; Hgybye, 2013). Accordingly, a
combination of singleand multi-bedded rooms may endorse a balance between
patients seeking privacy and enjoying company (Edvardsson et al., 2005; Haybye,
2013). Moreover, the addition obmfortable chairs and sofas to singkdded rooms

can promote interactions among staff, gz, and patients from other rooms, thus
supporting the maintenance of social relations in the healthcare environment
(Edvardsson et al., 2005). Although some patients are more sensitive about their
privacy, the experience of hospital life is not constRatther, it fluctuates over time
(Spichiger, 2009).

Waiting areas are also important healthcare facility spaces in terms of privacy.
Although waiting areas are generally designed to provide seating for as many people
as possible, privacy within those spads highly necessary and desired (Edvardsson
et al., 2006; Lawson, 2010). A balance between being involved and finding privacy

should be maintained within the environment (Edvardsson et al., 2006). In this regard,
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a waiting area having various groupsptdces to sit provides the freedom to choose
to be involved with fellow patients or to be alone with oneself or other family
members, away from the pain and suffering of others (Edvardsson et al., 2006).

Privacy and personal space issues are also essemtizospital staff (Douglas &
Douglas, 2005; Edvardsson et al., 2005; Wignall, 2007). Working and resting rooms
should be provided for all of the personnel in quiet areas away from pedientones
(Wignall, 2007). Douglas and Douglas (2005) also miméeimportance of a sense of

independence for all types of hospital users, including the staff.
2.3.4 Sense of Control

In the literature, the relationship between satisfaction and a sense of personal control
over the physical environment isxderlined Lee & Brand, 2005,Cole, Robinson,

Br own &, 2008 BaugeaThomse& Berker, 2010; Trill, 2012). According to
Haybye (2013), becoming a patient means loss of control for every individual at
different levels,sustained by the environmeintways such asompulsory hospital
clothing, bed linens, phlebotomization (the taking of blood), or limited personal space.
It seems that control over basic dayday actions such as opening a window,
switching lights on and off, adjusting the air conditioning, or mgla cup of tea
enhanest he pat i eamdrédaceanxietyfina stregAndritsch et al., 2013;
Douglas & Douglas, 200%awson, 2010; Yundt, 2009Moreover, providing patients

and visitors with both enough space to wander around and accessmhalexteas is

especially valued for promoting a sense of normdélitguglas & Douglas, 2005)

Giving patients the opportunity of bringing some personal items such as photos of
their family, house, or garden and drawings or poems, and providing appropriate space
for them within their immediate surroundings, also has a strong positive effect
(Hoybye, 2013). Such personal items help to reconcile the standardized and cold
environment of the hospital with a sense of homeliregs control for the patient
(Hoybye, 2013).
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2.3.5 Interior Design, Art and Music

The physicalenvironmentf healthcare buildigs can deliver various messages. It
has been demonstrated that guestssaiting areaof a hospital decorated with scenic
pictures, plants, andomfortableseats evaluate the medical practice to be of higher
quality than those who wait in a similar l@earea without decoratiofigham &
Spencer, 1997; Edvardsson et al., 2006; Lawson, 2@tajtionally, environments
that arecarelesslyarrangedand inadequatelgecorateccan give a negative message
of value and suggest lack of caring 0 t h e ocsupaatgEsvargisson et al.,
2006)

The design of interior and transitional spaces in healthcare facilities should be planned
to meet the needs of staff, patients, and relatives (Douglas & Douglas, 2005). Poor
indoor designs in health settings in terms of color and decoration have beésmt@dsoc

with adverse health effects such as increased anxiety, the need for analgesic drugs,
insomnia, and higher delirium rates (Baldwin, 1985; Douglas & Douglas, 2005).
Moreover, it has been shown in studies that natural and -hkenghysical
environmentt an all eviate psychol ogical stress
healing and welbeing (Alvermann, 1979; Martin, Hunt & Conrad, 1990; Ulrich,
1991; Nesmith, 1995; Leather et al., 2003; Edvardsson et al., 2005; Edvardsson et al.,
2006; Lawson, ®10. The presence of medical equipment is associated with
unpleasant feelings and patients prefer daily objects that thelm to locate
themselves in that environmefRadley & Taylor, 2003; Edvardsson et al., 2005).
Thus, even thougthe presence of maxhl necessities such as white uniforms and
blood pressure gauges has been seen as a requirement to provide safety and care,

familiar objects are appreciated in acute care settings (Edvardsson et al., 2005).

Objects in the environment that attract attemtamd initiate thinking can facilitate
shifting the focus from oneds self t owa
periods of timgEdvardsson et al., 2006; Lawson, 20\hile such objects mean a

break from a challengingworking environmentfor staff, for patients they imply
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Figure 2.14Ch i | d r e n offhiladlelmhip, iUSAa($ource: Google Images)

getting away from the universe of disease and encountering an association with the
outside world Edvardsson et al., 2006)hese observatin s r ei nf or ce Ul ri cho.
findings that Apositive distractionso helop

diminish worrisome thoughts.

Lawson and Phiri (2003) state that hospital users demand diversity in lighting, color,

and materials. In particulamaterials that trigger interactive tactile sensations are

desirable (Lawson and Phiri, 2003). However, it is necessary to make sure that the

textural surfaces of the walls, flooring, and other fittings are not too rough or too bright

( Eceoj | uugh&uffatd® jnay caRse dizziness due to optical illusions, and very
bright and smooth surfaces may cause nausea
correctly if they adapt to the environment. Therefore, different kinds of textures used

for stairs, door wrfaces, flooring, lighting fixtures, and other construction elements

should be in harmony with each other (Eceo]l
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Colors emphasize specific moods and behavioral responses to health and disease
(Andritsch et al., 2013All colors affect the orgasand metabolism physiologically

with theirassociated qualiti€3 able 2.4). For instance, while blue indicates coolness,

red suggests warmth, excitement, passion, and aggréasidntsch et al., 2013). For

this reason, choosing colors in hospital
duration of hospitalization shouldebtaken into consideration when making the
selection (Eceojl u, 2010) . According to
hospital for a short time preferred shavelength colors such as red and yellow,

while longterm hospital patients preferred det colors such as blue and green

( Eceoj | Woreoqusity)light and matte colors instead of strong or bright
colors on the walls helps reduce the cli
about their rooms(Lawson & Phiri, 2003; Timmermaret al., 2013).Therefore, the

Table24Col ors and their psychol ogical effects (

Color Psychological effects

Color of power and authority. Absorbs light and dims a space, usually makii

Black .
space less desirable to occupy.

White  Reflects light and makes a space brighter and, lysuabre pleasurable to be ii

Emotionally most intense color. Tends to cause a faster heartbeat and bre

Red If it is used too much, it causes irritability and aggression.
Blue Opposite of red, it causes the body to produce relagirenicals. However
unnecessary and unlimited use may cause melancholia.
Green Most popular color in decorating because it is the most calming and refre
and can even improve eye health.
Although a cheerful color, it is common for it to malaople lose their tempe
Yellow . .
It tends to increase metabolism.
Stimulating color. It is more convenient to use in areas that need to draw att
Orange : . . .
Excessive use will cause distress and discomfort.
Purple Purple connotes luxury, wealth, and sophisiica It has a calming and soothir
PI€ " effect. However, because it is rare in nature, purple can appear artificial.
Brown Brown is the color of nature. It symbolizes strength and genuineness. If no

in combination with other colors, it caudesdness.
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combination of colors selected in terms of medical practice within the space can be
used to create healing surfaces in healthcare buil@ugdritsch et al., 2013).

The music and art present in treatment areas have a positive efigtysological

and psychological changes in clinical outcomes, such as reducing the consumption of

medication, shortening the length of stay in the hospital, improving the job

satisfaction, encouraging better dogpatient relationships, and promoting ertiya

towards gender and cultural diversityliich 1992 Staricoff, Duncan & Wright 2001;

Leather et al., 2003taricoff, 2004). Treatment of mental illnesses with music has

been a subject for thousands of years, desciibed many hi story books (
2010). In ancient civilizations such as Rome, China, and Egypt, music was used to

cure various diseases (Eceojlu, 2010). Today
in many European countries and especially in the USA, and it shows successful results
(Eceojlu, 2010).

Staricoff et al. (2001) used visual art and live or recorded music during chemotherapy
treatments that caused high anxiety and stress, and they state that this practice was
effective in reducing both anxiety and depression and that d attengly to prevent

side effects of treatment. Similarly, another study conductetdnycoff and Loppert

(2003) measured psychosocial indicators of patients regarding art interventions and
found that anxiety and depression were respectively 20% and|@4é6 in the
experimental group exposed to art. According to various studies, the benefits of art
include enhanced care experiences, reduced vandalism and aggression, feelings of
greater dignity among patients, promotion of a sense of identity, and enteman

staff morale and motivatohDay ki n, Byrne, Soteriou & O6Coni

On the other hand, a study conducted by Ulrich (1991) concluded that although there
is a common belief that all kinds of paintings function as positive distractions for

patients, abstract pictures and prints had negative effects on hospital patients. This
study shows that while nature images have a positive effect on patients, images that

are unclear or abstract result in complaints to hospital staff, aggressiveness is,patient
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and even some physical attacks such as tearing the wall paintings (Ulrich, 1991).
During the fifteeryear study of Ulrich (1991), seven paintings and prints were

physically assaulted and five of them were attacked more than once. Those attacked
artworksall had similar qualities such as vague content, abstract elements, and chaotic,

complex schemes of contrasting colors (Ulrich, 1991).

According to these reported studies, it can be concluded that the appropriate physical
environment for hospital designqvides better physical, mental, and psychological
health outcomes for patients, staff, and visitors (Horsburgh, 1995; Jones, 2002;
Lawson, 2002). While the perfect care surroundings for oncology cannot be
universally defined, the subjective needs of pasi@nd their families can be estimated

by observing thenfAndritsch et al., 2013)The healing process is enhanced by a
gentle, unobstructed, and calming environment, with all of the vitality that comes from

living colors, forms, and artistic desig@®ndritsch et al., 2013)
2.3.6 Landscape Design

Researchers working in the discipline of landscape design and architecture emphasize
that people are very sensitive to the environmental information they receive (Douglas

& Douglas, 2005). Therefore, thendscape design of healthcare facilities needs to be
carefully considered in terms of the wuse

environment (Douglas & Douglas, 2005; Aripin, 2006).

The benefits of integration with nature have been a subjesttidy for thousands of
years (Francis & Hester, 199Qawson, 2010;Anthopoulus & Georgi, 2011).
Healthcare buildings that incorporate gardens into their designs provide areas for
physical therapy, individual or group counseling, exercise, sitting, walkstgning,

and observation (Marcus & Barnes, 1995tassi et al., 2005 In general, the
landscape design of a healthcare facility aims to achieve some common goals for its
users: to alleviate physical symptoms and distract patients; to increase ardftre

ability to cope with current living conditions; and to make patients feel better in

general and in a mental serfstartig, Mang & Evans, 1991; Ulrich & Parsons, 1992;
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Marcus & Barnes, 199%Rodiek, 2002 Sdderback, Soderstrom & Schalander, 2004;
Cama, 2009.

According to the studies of Ulrich (1999), a sense of control reduces stress, increases

the ability to cope with stress, and improves overall deilhg. In this regard,

landscape design may allow patients to determine what to do. For exapatien

may prefer a sunny or a shadowed area to sit or walk in. Similarly, a patient may want

to look at the others around her, or she may prefer to read a book in an isolated
environment. Moreover, gardens can enhance the feeling of control by proaiding

sensation of temporary escape (Ulrich, 1999). A temporary escape means that a
personbés mind can move away from the present
1999). Thus, a welllesigned garden could affect health outcomes by providing

options forpersonal preferences (Marcus & Barnes, 1995; Ulrich, 1999).

Figure 2.15 New Parkland Hospital, USA (Source: Google Images)
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Landscape design also aims to increase social and emotional support, which has
positive effects on decreasing stress lamimizing harmful effects on healti(assi
etal,2005 Ulricho6s research (1999) shows t
bet ween a personé6és health status and numl
the hospital actively participates in a gpoactivity, he may forget his troubles for a

short time, escaping from stress and loneliness. Moreover, a person in a group activity

is well-behaved, exhibits a more promising attitude, and has a sense of belonging
(Spiegel et al., 1989; Ulrich, 199@rassi et al., 2006

Additionally, the landscape design of a healthcare building can encourage exercise by
motivating patients to move outside, which is already an active movement in itself
(Ulrich, 1991). Gardens can also encourage additional exerciserdwdipg
gardening opportunities or walking tours that allow for movement (Ulrich, 1991).
Exposure to natural landscapes and greenery as a positive distraction further helps to
reduce stress hormones and blood pressure (Ulrich, 1991; Marcus & Barnes, 1995;
Edvardsson et al., 200®Raykin et al., 2008 Andritsch et al., 2013 In a hospital
environment, positive distractions can take the form of music, artwork, animals, water
sounds and images, or sound and images of natural elements. While others may
stimulate only one or two senses, natural elements appeal to all sensory organs
(Marcus & Barnes, 1995; Ulrich, 1991).

In efforts to provide suitable amenities to patients, it is usually overlooked that the
facility is also a working environment (Chand, 2002pwéver, the need to give
Abreakout o spaces for f oc us@udrtya@snahd e x hau
landscape areashould be included in the early briefs of the design proesss
therapeutic areas for both formal and casntdractions among patientiamilies,

staff, and visitors (Chand, 2002) . Eceo]
green areas at least equal to the footprint of the building itself in orgeovale a

better presentation from the perceptual point of view and to meet ttie pexperly.
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Figure 2.16 Fiona Stanley Hospital, Australia (Source: Google Images)
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2.3.7 Social Amenities

Healthcare facilities as public areas need to provide supportive, flexible, and social
spaces for all (Douglas & Douglas, 2005). It has been shown that, for patients,
relatives, and staff alike, taking part in interesting activities or conversationsacan le

to experiences whereby people can escape their own situations and divert their minds
for a while, adding meaning to the day and a desire for tomdiEdwardsson et al.,
2005).Thi s is similar to what Ulrichensal l s 7
can feel comfortable in an environment that enables individuals to pursue their
personal interests and hobbies, thereby supporting a feeling of dé&tuardsson et

al., 2005). In that regard, the possibility of maintaining and creating soci@nsl&s

essential (Edvardsson et al., 2005). In a healthcare facility, maintaining social relations
representa per sondés ability to stay in touch
(Edvardsson et al., 20Q%yhereasreating social relations meamsking contact with

others and being able to talk to somebody, as well as to build personal ties through

sharing time and experiencgdvardsson et al., 2005)

In recent years, the role of family members has changed from being concerned
bystanders to begnmembers of the healthcare team (Andritsch et al., 2013). Family
members are now participating in the healing process completely. Studies indicate that

the participation of the family in the care of patient improves and speeds recovery
(Andritsch et al.2013; EpsteirLubow et al., 2014; Miller et al., 2016). Moreover, the
presence of family members in a patientod
reduce patient anxiety, enhance intimacy and confidentiality, improve patient and
family contact, angoromote patient satisfaction (Cardon, 2009; Wolff & Roter, 2011,
Andritsch et al., 2013).

The structure of patientsd rooms is begi
family (HermanMiller Healthcare, 2010Nowadays, hospitals not only providaee
or more family members with a comfortable room to stay in, but also lockable storage

andan area for doing paperwork or computer work (Heriéler Healthcare, 2010).
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As discussed earliethe key design goal here is to create healthcare spaces with
flexible possibilities for patients to be alone or with others, which means to empower
them to control their own privacy levels (Lawson, 2010; Haybye, 2013). However, in
terms of relatives, it is important to provide appropriate spaitle tables and
comfatable chairgo spend time with the patients ametet, sit, and tallwith others
(Ulrich, 1992;McAllister & Silverman, 1999Edvardsson et al., 2006). Those spaces
should be designed to create a familiar environment where people are able to read
newspapes and watch television, maybe with offerings of light snacks or coffee
(Edvardsson et al., 2005).

In summary, it is important for patients and their families to feel normal in healthcare
settings and to perform daily activities such as eating, drinkind,communicating

with others in a social environment (Douglas & Douglas, 2005; Schreuder et al.,
2015). Fromthat point of view, it is necessary to plan facilities that offer social and

Figure 2.17. Alder HeyHospital,United Kingdom(Source: Google Images)
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personal services such as shops, entertainment and recreation areas, indoor and
outdoor childrends playgrounds, accommod
short recovery periods and a healthy working environment (Doudzsuglas, 2005;

Wignall, 2007; Schreuder et al., 2015). Some oncology wards are designed to support
social associations, while others are intended to promote silence and reflection
(Andritsch et al., 2013 legitimately plannedhealing environment shoutteate an

integrative and harmoniouwsyuilibrium between those two extremes patients and
relativesthroughout theitong journey of caring (Andritsch et al., 2013).

2.3.8 Accessibility andWay-Finding

It is very important for patients to know where they are while they are in the hospital.
People move according to their own mental maps, and confusing spaces prevent them
from using or creating those maps and increase their stress levels (Lawson|r2010).
the study of Douglas and Douglas (2005), most patients were reported to experience

NN PN PPN P NP A A

i

577

Figure 28B8.Queensl and Chil drends Hospital, Austral
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confusion and difficulty in their hospital experiences. This finding supports the studies
of Schreuder et al. (2015), Lam (1977), Gordon (1989), Kaplan and Kaplan (1989),
Douglas and Douglas (2004), Wignall (2007), and Lawson (2010) on the biological
needs of individuals regarding orientation, visual perception, and definition of a
region. Lawsn (2010) states that healthcare facilities should be designed with
legibility, where there is a certain hierarchy of space, public and private places are
clearly distinguished, entrances and exits alpgious and different parts of the
building have diférent qualitiesFurthermore, Aripin (2006) emphasizes that long
circulations throughout hospitals should be avoided in order to ensure the effective

work of the medical staff.

2.3.9 Universal Design

The design of hospital settingsisan areainwhichpaht s needs and prefer

an important role in the quality of healthcare (Lawson, 2010). Therefore, healthcare
designers should consider the fact that patients, relatives, and staff could have very
different characteristics in terms of age, gendexight, weight, mobility level,
perception level, and cultural background, and they should be respectful and aware of
these preferences, needs, and individual values (UWBléiver, SerranoDelgado &

Badia, 2012).

On this issue, the studies of Devlin aAtheill (2003) and Dijkstra, Pieterse, and
Pruyn (2006) addressed the preferences and needs of adult patients with different
characteristics, while those addressing the diverse needs of children include the works
of Boswell,Finlay, Jonesand Hill (2000) Eisen Ulrich, Shepley, Varni, and Sherman
(2008); and Rollins (2009).

However, there is limited research on the preferences and needs of adolescent patients
(Jedelooyan Staa, Latour &an Exel,2010). For example, Coad and Coad (2008)
found in their studies of adolescent and childhood color and thematic preferences that
adol escents preferred col outwereadstarbedlbyat e d

childhood symbols such as toy bears or balloons.
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Figure 2. Ac ébadem Al tuni zade Hastanesi, Kstanbul

2.3.10 Entrance and Waiting Room Design

The entrance areas of heal thcare facilit
2010). Their importance is due to the need for providing a good relationship with the
environment, meeting the diverse needs of occupants, and supporting patients
psycholgi cally and physiologically (Eceoj !l u,
patients spend talking about their conditions with doctors is limited, they spend
considerable time outside of the main diagnostic or treatment spaces, such as in

waiting roomgHesse, Beckjord, Rutten, Fagerlin & Cameron, 2015)

For cancer patients, as mentioned before, being in an onextadgd space implies
being constrained into an area of disease and death, rife with symbolism of fear and
pain (Edvardsson et al., 2006). Mover, although chemotherapy units are closer to
the entrances and thus easier to fradljotherapy sessions generally require walking
through long corridors and down stairs to units in the basement of the building, which
may hold powerfullynegative meaing for patients, representing a mental and

physical downfall(Edvardsson et al., 2006). Furthermore, in that walk to the unit,
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patients often feel insecure and concerned about whether they are in the right place at
the right time(Edvardsson et al., 20p6Therefore,finding an individual behind a
reception desk and being met, seen, and informed would be welcoming and would
promote positive messages about involvement and safety (Edvardsson et al., 2006).
For staff, meanwhile, a reception desk at whichepés can ask their questions and

be informed properly helps to maintain privacy for treatment applications due to fewer
interruptions by other patients asking for directions or entering the occupied therapy

space unnecessarily (Edvardsson et al., 2006).

Despite the need of being met, seen, and informed, privacy is also highly necessary
and desired for patients and their relatives (Edvardsson et al., 2006; Lawson, 2010).
In this regard, a waiting environment with various groups of places to sit provales th
freedom to choose to be involved with fellow patients or to be alone with oneself
and/or family members, removed from the pain and suffering of other patients
(Edvardsson et al., 2006).

Figure 220. New York Presbyterian HospitdSA (Source: Google Images)
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Jencks (1995) states that healthcare buildargsgenerally not patieffitendly, with
overhead and sometimes neon lighting, viewless interior spaces, and poor seating
arrangements, which all lead to severe mental and physieats8he further notes

the following (Jencks, 1995:21):

Waiting time could be used positively. Sitting in a pleasant, but by no means
expensive room, with thoughtful lighting, a view out to trees, birds and sky,

and chairs and sofas arranged in variousigiregs could be an opportunity for

patients to relax and talk, away from home cares. AHotds hi oned | ad
roomi nota partitioned toilet in a rouv with its own hand basin and a proper

door in a door framé supplies privacy for crying, water for wasg the face,

and a mirror for getting ready to deal with the world outside again. There could

be a tea and coffee machine for whil
library, for those who want to learn more about their disease. More ambitiously
there calld be a TV with a small library of canegrforming tapes and, to cheer

you up, a video laughter library, as well as backup and other leaflets, for those

who want to learn more about their disease.

The inferences related to this subject matter fromthelsy of Eceoj |l u (20

listed as follows:

1 Continuity should be provided between the entrance space and the landscape
arrangement of the buildings. At the entrances, a spacious effect should be
provided for the user with the connection between theriort and exterior.

The slope of any ramp should be designed up to five percent considering
stretcher/wheelchair users and elderly people connection of the hospital
entrance spaces with the external environment should be provided with large
windows ttat maximize natural light within the space.

1 In entrances, security desks should be established and patients should be
directed to reception sections. In addition, directional plates or similar visual

aids should be employed to support orientation. An efficould be designed
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at the back of the registration desk for financial work and for people who want
to speak with any authorized person privately.

Important design considerations include easy access to the registration desk in
the entrance section; pasiting of signposts at a comfortable dgegel height;
location of service/patient elevators, stairs, and restrooms at visible points; and
appropriate spans between these items to allow for comfortable movement.
Green and brown tones should be used inaen& spaces to prevent tension

or accelerated pulse rates. In order to draw attention, however, vivid,
prominent colors may be used on guidance and information boards, for other
navigation equipment, and for emergency signs and equipment.

Seating elementshould be designed comfortably in the waiting area. The
interpersonal distance should be well adjusted and transition areas should be
comfortable. The waiting area shoul d
capacity; the entrance section must beabdg of accommodating o+iith of

the hospital s capacity.

The connection point of the diagnosis and treatment units with the entrance
space should be easily accessible and understandable. In these sections,
patients or other users should be able to fir@unit that they need to reach
without asking.

Elevation differences should not be used, considering the comfort of patients
and other users.

Patients and other users should be able to access and use a cafeteria. The

cafeteria should ideally be connectedhe entrance via a corridor.
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CHAPTER 3
MATERIAL AND METHOD

3.1. Material

In this study, to evaluate the architectural design of cancer treatment sethiees,
standards or guidelines of five countries are used, which are AusGahadathe
United Kingdom,the United Statesand Turkey (Figure 3.1.). The criteria for the
selection of the legislation of these countreeg;ludingTurkey, are as follows.

In the literature, data related to the number of cancer treatment applicaigonst
available However, the countrieselected here rankear the top in the share of
population with cancer worldwidénstitute for Health Metrics and Evaluation, 2017)
(Figure 3.2.) This may be interpreted as intensive treatment applicatomcancer in

these countries.

In addition, to determine the leading countries in healthcare architecture, the last three
year® resultsfor the AIA / AAH Healthcare Design Awardand the European
Healthcare Design Awards, which are major competitionsospital architecture at

the global level, have been analyzedwHs observed that Australia, Canadhge

United Kingdom andheUnited States are the leading countries is¢éaempetitions,
selected in the light dfunctional, aesthetic, civic, urban, social, and sustainability
concerns (Tabk3.1.and3.2.).

As stated in the literature survaySection 2.2., cancer treatment serviaesmainly
applied in:

1 chemotherapy depanens,

1 radiation oncology departmext
f inpatient care services, and
1

surgical service
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Figure 3.2 Percentagef population with cancer, 2016 (Institute for Health Metrics and Evaluation,
2017)
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Table 3.1 AIA/AAH Healthcare Design Awards winners, 2ABL8 (AlA, 2018)

Project Country Year
Story County Medical Center Outpatient Unit .
1 Expansion, INVISION Architecture United States 2018
Ma g gsiCenfie Barts, . .
2 Steven Holl Architects and J®rchitects United Kingdom 2018
Lucile Packard Children's Hospital Stanford, .
3 Perkins+Will and HGA Architects and Planners United States 2018
4  Memorial Sloan Kettering Monmouth, Perkins+Wil United States 2018
5 Cedas Sinai Advanced Health Sciences Pavilion, United States 2018
HOK
CedarsSinai, Playa Vista Physician Office & Urgen | .
©  Care, ZGF Architects LLP United States 2018
7 Eastside Health Clinic, Ankrom Moisan Architects United States 2018
8 Harvey Pediatric Clinic, Marlon Blackwell Architect United States 2017
9 Neighborcare Health, Meridian Center for Health, United States 2017
NBBJ
10 Mercy Virtual Care Center, Forum Studio United States 2017
11 UC San Diego Jacobs Medical Center, CannonDe United States 2017
Advocate Lutheran General Hospital Cardiac
12 Catheterization Suite, Philips Design and Anderso United States 2017
Mikos Architects
13 Bayshore Dental, Johnsen Schmaling Architects  United States 2017
14 Amb_ulatory Surgical Facility, Kliment Halsband Uganda 2017
Architects
Kaiser Permanente, Kraemer Radiation Oncology .
15 Center, Yazdani Studio of Cannon Design United States 2016
Planned Parenthood Queens: Diane L. Max Healtt .
16 Center, Stepehn Yablon Architecture United States 2016
17 Memorial Sloan Ke?terlng Regional Ambulatory United States 2016
Cancer Center, EwingCole
The Christ Hospital Joint and Spine Center, .
18 Skidmore, Owings & Merrill LLP United States 2016
The University of Arizona Cancer Center (UACC)
19 Dignity HealthSt. Jassp hdés Hospi t al United States 2016
Center, ZGF Architects LLP
University Medical Center New Orleans, .
20 NBBJ/Blitch Knevel United States 2016
21 Seattle Children's Hospital, South Clinic, ZGF United States 2016

Architects LLP
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https://www.aia.org/showcases/198651-story-county-medical-center-outpatient-unit
https://www.aia.org/showcases/198651-story-county-medical-center-outpatient-unit
https://www.aia.org/showcases/198661-maggies-centre-barts
https://www.aia.org/showcases/198661-maggies-centre-barts
https://www.aia.org/showcases/198666-lucile-packard-childrens-hospital-stanford
https://www.aia.org/showcases/198666-lucile-packard-childrens-hospital-stanford
https://www.aia.org/showcases/198671-memorial-sloan-kettering-monmouth
https://www.aia.org/showcases/198676-cedars-sinai-advanced-health-sciences-pavil
https://www.aia.org/showcases/198676-cedars-sinai-advanced-health-sciences-pavil
https://www.aia.org/showcases/198686-cedars-sinai-playa-vista-physician-office--
https://www.aia.org/showcases/198686-cedars-sinai-playa-vista-physician-office--
https://www.aia.org/showcases/198691-eastside-health-clinic
https://www.aia.org/showcases/138841-harvey-pediatric-clinic
https://www.aia.org/showcases/139241-neighborcare-health-meridian-center-for-hea
https://www.aia.org/showcases/139241-neighborcare-health-meridian-center-for-hea
https://www.aia.org/showcases/139251-mercy-virtual-care-center
https://www.aia.org/showcases/139256-uc-san-diego-jacobs-medical-center
https://www.aia.org/showcases/139261-advocate-lutheran-general-hospital-cardiac-
https://www.aia.org/showcases/139261-advocate-lutheran-general-hospital-cardiac-
https://www.aia.org/showcases/139261-advocate-lutheran-general-hospital-cardiac-
https://www.aia.org/showcases/139271-bayshore-dental
https://www.aia.org/showcases/139276-ambulatory-surgical-facility
https://www.aia.org/showcases/139276-ambulatory-surgical-facility
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15026-kaiser-permanente-kraemer-radiation-oncology-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15026-kaiser-permanente-kraemer-radiation-oncology-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15061-planned-parenthood-queens-diane-l-max-health-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15061-planned-parenthood-queens-diane-l-max-health-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/14981-memorial-sloan-kettering-regional-ambulatory-cancer-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/14981-memorial-sloan-kettering-regional-ambulatory-cancer-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15091-the-christ-hospital-joint-and-spine-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15091-the-christ-hospital-joint-and-spine-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15121-the-university-of-arizona-cancer-center-uacc-at-dignity-health-st-josephs-hospital-and-medical-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15121-the-university-of-arizona-cancer-center-uacc-at-dignity-health-st-josephs-hospital-and-medical-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15121-the-university-of-arizona-cancer-center-uacc-at-dignity-health-st-josephs-hospital-and-medical-center
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15151-university-medical-center-new-orleans
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15151-university-medical-center-new-orleans
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15181-seattle-childrens-hospital-south-clinic
applewebdata://1A1323DF-CB16-4467-955E-E9D5CFBD0BFE/showcases/15181-seattle-childrens-hospital-south-clinic

Table 3.2 European Healthcare Design Awardénners, 20162018 (European Healthcare Design,

2018)
Project Country Year
1 Joseph and Rosalie Segal Family Health Centre, Parl Canada 2018
Architects
5 Omagh Hospital and Primary Care Complex, Todd United Kingdom 2018
Architects
University of |l owa Stead,, .
3 CBRE | Heery United States 2018
4 Kachumbala Health Centre 3, Maternity Unit, HKS Uganda 2018
Architects
St Andrewbds Hospital, E a .
5 Wiltshire + Swain Architects Australia 2018
6 Waterfall House, Bir ming UnitedKingdom 2018
7  Brunel Building, Southmead Hospital, BDP United Kingdom 2017
Brigham and Womends Hosp,,.
8 Transformative Medicine, NBBJ United States 2017
Markham Stouffville Hospital Redevelopment, B+H
9 Architects in association with Perkins+Will Architects Canada 2017
10 Stamford Health, New Hospital, EYP Health United States 2017
Eastwood Health & Care Centre, . .
11 Hoskins Architects United Kingdom 2017
New Cancer Centre at Guy . .
12 Harbour + Partners and Stantec Architecture United Kingdom 2017
13 Biripi Clinic, Purfleet, Kaunitz Yeungdrchitecture Australia 2017
14 The Bright Alliance Prince of Wales Hospital, HDR  Australia 2017
15 Al der Hey Chi BDPrenbds Hos UnitedKingdom 2016
16 Akershus University HospitaGG.F. Mgller Architects Norway 2016
Ng Teng Fong General Hospital and Jurong Commur
17 Hospital,CPG Consultants in collaboration with HOK  Singapore 2016
and Studio 505
18 New QEIl Hospital Penoyre & Prasad United Kingdom 2016
Banbridge Health and Care Cent&anti Architects . .
19 with Kennedy FitzGerald Architects United Kingdom 2016
20 Jim Eattlson Outpgtlent Qare and Surgc_ary CeKasian Canada 2016
Architecture, Interior Design and Planning
21 MotherChild and Surgical Centre, SZX KaisEranz Australia 2016

JosefHospital,Nickl & Partner Architekten AG
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However, although surgery is used in the curative treatment of many cancer patients;
surgical oncology is usually performed in standard operating rooms (DH, 2013a).
Additionally, surgical services do not requispecializationin terms of cancer
patients,since almost all patients are brought to these units in an unconscious state.
For those reasonsurgjical services are not included instistudy, which is also

beneficial for keeping the scope of the studthin feasible limits.

Therefore, the relatetkgislation of the selected countries are listed in Table 3.3.

regarding:

1 chemotherapy department
1 radiation oncology departmepntnd

1 inpatient care services.

In addition to the aforementioned legislations, the results of the studies mentioned in
theliterature survein Section 2.3. hae beenutilized to includeconsiderations of the
healing environment concept withihe scope of the study. The selected studies are
listed in Table 3.4. Those studies are chosen from the related sections in thediteratur
survey chapter considering their comprehensivenessesudtorientedapproacks
Otherwise, including all of the studies wouldvecausd unnecessary replication of
information. The findings of the selected studies are listed in Table 3.5., which are
accepted as truth and used as inputs fisrgtudy. In addition to those documents,
statistical data on the number of practicing doctors, nurses and midwifes are used to

considerthemanpower of Turkeyasdemonstrated in Figures 3.3. and 3.4.
3.2 Method

Within the scope of the thesis, first, the current legislatioruikeyand the standards
of theotherselected countries have been examined and analyzed for the planning of

cancer treatment servicgmrticularly in terms of the following
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Table 3.3 The list of legislation used in the study

Country

Institution Title

Year

1 Australia

Australasian Healtt
Infrastructure

Australasian Health Facility

Guidelines Part B Health Facility
Briefing and Planning 0360 Intensive

Care- General

2016

Australasian Health Facility

Guidelines Part BHealth Facility

Briefing and Planning 0600
Radiation Oncology Unit

2016

AustralasiarHFG Standard

Components Bed Room/Outboard

Ensuite

2017

AustralasiarHFG Standard
Components Clean Utility/
Medication Room

2017

AustralasiarHFG Standard
Components Consult Room

2017

AustralasiarHFG Standard
Components CT Scanning

2017

AustralasiarHFG Standard

Components Procedure Room

2017

Alliance [AHIA] AustralasiarHFG Standard
Components Treatment Bay

Chemotherapy

2017

Australasian Health Facility

Guidelines Part BHealth Facility
Briefing and Plannin@340i Inpatient

Accommodation Unit

2018

AustralasiarHFG Standard

Components 1 Bed Roont Inboard

Ensuite, Type 1

2018

AustralasiarHFG Standard

Components 2 Bed Roont Inboard

Ensuite, Type 1

2018

Australasian Health Facility

Guidelines Part BHealth Facility
Briefing and Plannin®360i Intensive

Care Unit

2019

AustralasiarHFG Standard

Components Patient Bayi Acute

Treatment

2019
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(continued)

Country Institution

Title

Year

Country

AustralasiarHFG Standard
Components Patient Bayi
Intensive Care

2019

AustralasiarHFG Standard
Components 1 Bed Rooni
Intensive Care

2019

2 Canada

Canadian
Standards

Association [CSA]

Canadiarhealthcardacilities

2016

United
Kingdom

Department of
Health [DH]

Health Building Note 0:D1
Cancer Treatment Facilities

2013

Health Building Note 001
Adult Inpatient Facilities

2013

Health Building NoteD4-02
Critical Care Units

2013

United
States

The Facility
Guidelines
Institute [FGI]

Guidelines for design and
construction of hospital and
outpatient facilities

2014

United
States

Department of
Veterans Affairs
[DVA]

Radiation Therapy Service
Design Guide

2008

Ambulatory Care Design
Guide

2009

Medical/Surgical Inpatient
Units & Intensive Care
Nursing Units

2011

Chapter 277: Radiation
Therapy Service

2016

6 Turkey

AT¢erkiye Safjl

(

Asgari Tasar é1 2010

2010 Yel é& Kel

(

Ministry of Health

[MH]

iYat ak |TesislSrmdel

Uy g ama Usul
Hakkénda Tebl

t
Yojun Bakeéem Hi
ul

(
2011

fiMevcut ve Yel

Sajl ek Tesi sl
Gereken Asgari Teknik

“ 2012

Standartl ar G¢
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Table 3.4 The list of sources used in the study

Source

Title

Altman & Wohlwill,

1 1983 Behavior and the Natural Environment
2 Andritsch et al., 2013 The ethics of space, design and color in an oncology ward
- Healing architecture: a study on the physical aspects of heal
3 Aripin, 2006 environment in hospital design
4 CABE, 2004 The role of hospital design in the recruitment retention and
performance of NHS nurses in England
5 Chand, 2002 Architecture and hospital
6 Daykin et al., 2008 The impact of art, design a@d!vwonment in mental healthcare
a systematic review of the literature
7 Douglas & Douglas, Patientcentered improvements in heafthre built
2005 environments: perspectives and design indicators
8 Eceoilu 2ﬁDejiKen Kul IKanm&rm sktdiay &H-alss
J ' Girik Mekanlarénéen kekiller
9 Edvardsson et al., Sensing an atmosphere of ease: A tentative theory of suppo
2005 care settings
10 Edvardsson et al., Caring or uncaring meanings of being in asncology
2006 environment
Psychiatric concomitants of cancer, screening procedures, €
11 Grassietal., 2005 training of health care professionals in oncology: the paradic
of psycheoncology in the psychiatry field
12 Hoybye, 2013 Heahngenvwonmen@s in cancer treatment and care. Relatior
space and practice in hematological cancer treatment
13 Jencks, 1995 A view from the front line
14 Lawson, 2010 Healing architecture
15 Lawson & Phiri, 2003 Thg architectural healthcaemvironment and its effect on
patient health outcomes
16 Marcus & Barnes, Gardens in Healttare Facilities: Uses, Therapeutic Benefits,
1995 and Design Considerations
17 Mroczek et al., 2005 Hospital design and staff perceptions: éploratory analysis
18 Staricoff et al., 2001 A study of the effects of the visual and performing arts in
healthcare
19 Ulrich, 1981 Natural versus urban scenes: Some psygthysiological effects
20 Ulrich, 1984 View through a window mainfluence recovery from surgery
21 Ulrich, 1991 Effects pf Interior Design on Wellness: Theory and Recent
Scientific Research
22 Ulrich, 1999 Effects of Gardens on Health Outcomes
23 Ullan et al., 2012 Perspeqtlves of youths and adu[ts improvectre of
hospitalized adolescents in Spain
24  Wignall, 2007 Future hospital design embraces patients, families and staff
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Table 3.5Findings from the studies

Source

Findings

Natural light & lighting design

1

CABE, 2004

Access to natural light isne of the critical factors affecting the
healing of patients.

An improved physical environmehtda positive effect onurse$
work performance and job retention.

Mroczek et al.,
2005 !

Increased natural light had a positive effect on working life.

Edvardsson et
al., 2006

Existence of natural light would be an opportunitgteourage
positive thinking and shift the focus away fraancerfor patients,
while having positive valui escapinghe metaphor of darkness
in a symbolic way.

Naturallight within the darkness of radiation oncology
departmerg, which have thick concrete walls for protection again
radiation hasarefreshing effect fothemind and providea

feeling of ease and energy for staff.

E ¢ e 9 2010u

Light and shade of afitial lighting should be welblesigned and
selected appropriately in terms of color according to the space
work within the space.

Access to view

Ulrich, 1981 "

Vegetation and especially water views tend to sustain attention
interest morgoowerfully than urban views.

C\}g?]f\‘;”f‘ 1 Most of the natural viewgenerated positive feelings aloiver
1983 ’ fear, eld interest, and may diminish stressful thoughts.
1 Hospital window design and the view from the window a#act
Ulrich, 1984 the emotional state giatients with limited access to outside
environments; andan reduce stress aadcelerate healing.
Lawson &

Phiri, 2003 !

Access to view is a desirable feature for medical staff.

Mroczek et al., 1
2005

Even atranslucent window can form a vital link to the outside
world for patients to resume normality.

Edvardsson et
al., 2006

1

A chance talanceout of an opening overlooking natural scenery
would be an opportunity for cancer patients to conwitt the
outsideWorld, in which cancers lesof afocus.

Seeing natural elements such as birds or clouds moving outsid
window gave the staff a moment of being &eling of easand
refreshnent.
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Source

Findings (continued)

Privacy & company

T
Lawson &
Phiri, 2003

Patients are highly vulnerahleterms ofprivacy, since they try to
maintaintheir daily habits in hospital condition as much as poss
duringthehospitalization periodThis is even more pronounced in
patients confined to bed with limited respons capability.

Edvardsson et g
al., 2005

Engaging in interesting activities or conversations could evoke
experiences of escapingfromépne si t uati on an
mind for a while, which givemeaning to the day and hope fbe
future for patients and relatives.

Addition of comfortablechairs and sofas to singtedrooms can
promote interactiombetween staff, relativeand patients from
other rooms, thus suppimy ocial relations in the environment.

Although waiting areas are generally designed to provide seatir
for as manypeople as possible, privacy within those spages
highly necessary and desired.

Wignall, 2007 "

Working and resting roonmshould be providetbr all of the
personnel imuiet areas away from patietdre zones.

Andritsch et 1
al., 2013

Singlebedrooms are more preferable than double or rhétd
rooms.

Haybye, 2013

Multi-bedpatient roomsavea potential for social recognition anc
the filling of abundant idle time.

Creating healthcare spaces with flexible possibilitiesrioabitants
to be alone or with others enables them to control their privacy
levels.

Combinatiors of single and multtbedrooms mayprovidea
balance between patients seeking privacy and enjoying compal

Sense of control

1

Douglas &
Douglas, 2005

1

Control over basic dato-day actions such as opening a window,
switching lights on and off, adjusting the air conditioning or malk
a cup of teanhanesthe patient's comfodnd reduceanxiety and
stress.

Providing patients and visitors enougjiace to wander around an
access external areas is especially valued due to promoting a ¢
of normality.

1

Hoybye, 2013

Personal items helps to reconcile gemericandphlegmatic
environment ofhe hospital with a sense of homelinessl control
for the patient.
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Source

Findings (continued)

Interior design, art & music

1

Ulrich, 1991

Although there is a belief that all kisdf paintings are positive
distractions for patients, abstract pictures and prints had negati
effects on hospital patients.

While nature images have a positive effect on patientges that
are unclear or uncertain result in complaints to hospital staff,
aggressiveness in patients and even some physical attacks suc
tearing thewall paintings.

Staricoff et al.,
2001

Visual art and live orecorded music duringhemotherapy is
effective in reducing both anxiety and depression and acted
strongly to prevent side effects of treatment.

Lawson and
Phiri, 2003

Hospital users demardiversity in lighting, colorand materials.
Materialsthattrigger tactile sensati@andwith whichusers can
interact areespeciallydesirable.

Using light and matt colors instead of strong or bright colors on
walls helps reduce the clinical addc oféeting in patient8 r o

Douglas &
Douglas, 2005

Poor indoor designs in health settings in terms of color and
decoration in health settings have been associated with advers
health effects such as increased anxiety, the need for analgesit
drugs, insomnia and higher delirium rates.

Edvardsson, e

al., 2005 .

Natural and homdike physical environments can alleviate
psychol ogi cal stress and hav
and weltbeing.

While the presence of medical items is associated with unwelcc
feelings, patients pfer daily objects, whiclmelp themocate
themselves in that environment.

Edvardsson e
al., 2006 il

Environments that arearelessharrangedand inadequately
decoratedtan give a ressage ofower value andhe absence of
caringto the occupants.

While decorative items and daily objects mean a break from a
challenging working environment for staff, they imply getting aw
from the univese of disease and encounterasgociatioawith the
outside world for patients.

Daykin et al.,
2008

Thebenefits of artnclude enhanced care experiences, reduced
vandalism and aggression, feelraf greater dignity of patients,
promotion of a sense of identity, and enhancement in staff mor:
and motivation.
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Source Findings (continued)

1 Itis necessary to make sure that the textural surfaces of the wall:
flooring and other fittings are notdagough or too bright. 8&ugh
surfaces may cause dizziness dueptcal illusiors, and very brigh

50‘3106 o] | and smooth surfaces may cause nausea.
1 Patients who stayed itne hospital for a short time preferred short

wavelength colors such as red and yellow, and-teng hospital
patients preferred colder colors such as blukgieen.

Landscape design

1 Landscape design of a healthcare building can encourage exerci:
motivating patients to move outside, which is already an active
Ulrich, 1991  movement in itself.

1 Exposure to natural landscapes and greenenypasitive distraction
helps to reduce stress hormaend blood pressure.

1 Healthcare buildings thanicorpaate gardens into their designs
provide areas for physical therapy, individual or group counseling
exercise, sitting, walking, listeningnd observation.

Marcus &
Barnes, 199t

1 A sense of control reduces stress, increases the ability to cope w
stress, and improves overall wbking. Gardens can enhance the
feeling of control by providing a temporasgnsation of escape.

Ulrich, 1999 1 A well-designed garden couldf@ft health outcomes by providing
options for personal preferences.

1 There is a positive relationship between a pdisbpalth status and
the number of social connections.

1 Courtyards and landscape arebsuld be included in the early brief
Chand, 2002 of thedesign procesas therapeutic areas for both formal and casu
interactiors among patients, families, stafind visitors.

1 Landscape design also aims to increase social and emotionaftsu,

%325' etal, which has positive effects on decreasing stress and minimizing
harmful effects on health.

Eceoil | Hospitals should have green areas at least equal to the footprint |

2010 J building itself in order tgrovide a better presentation from the

perceptual point of view, and to meet the needs properly.

Social amenities

Bgﬂg:gz & 1 Healthcare facilities as public areas need to provide supportive,
2005g ’ flexible, and social spaces for all.
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Source Findings (continued)

1 Engaging in interesting activities or conversations could evoke
experiences of escaping from one's situationcaledf | ect i n
mind for a while, which give meaning to the day and hop¢hier

Edvardsson  fytyre for patients and relatives.
et al., 2005 , o _ ,
1 Spaces provided for social interaction shcugdlesigredto create a

familiar environment where people are able to read newspapers
watch television, maybe witteke or coffee offerings.

1 In recent years, the role of family members has changed from be

Andritsch et concerned bystanders b@eingmembers of the health care team. Tt

al., 2013 participation of the family in the care of the patient improves and
speeds recovery.

Accessibility & wayfinding

1 Long circulations irthe hospital should be avoided in order to ensi

Aripin, 2006 effective work of medical staff.

1 People movaccording to their own mental magConfusing spaces
prevent them from using or creatingpfiemays and increase stress
levels.

Lawson, . : .
2010 1 Healthcare facilities should be designed with legibility where ther

acertain hierarchy of space, public and private places are clearly
distinguished, entrances and exits@bgious and different parts of
the building have different qualities.

Universal design

1 Healthcare designers showdnsider the fachtatpatiens, relatives,
and staff could have very different characteristics in terms of age
gender, height, weight, mobility level, perceptievel, and cultural
backgroundand should be respectful and aware of their preferen:
neals, and individual values.

Ullan et al.,
2012

Entrance & waiting room design

1 Sitting in a pleasardrea with thoughtful lighting, a vievef greenery
and sky, and chairs and sofas arranged in various groupigd be
an opportunity for patients to relax and talk, away from home car

1 Old-fashioned restroonisnot partitioned toilets in a row with their
Jencks, 1995 own hand basmandproperdoors indoorframe will supply privacy.

1 There could be a tea and coffee machine for patwmisare waiing,
and a small cancer librafgr those who want to learn more about
their disease. There could be a TV with a small librarpfmrmative
videos about cancer
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Source

Findings (continued)

Edvardsson
et al., 2006

Finding an individual behind a reception desk to be met, seen ar
informed would be welcoming, amebuld promote positive
messagesiboutinvolvement and safety.

A reception deskat which patients could ask their questions bed
informed properly, helps to maintain privacy teeatment
application due to fewenterruptiors by other patients asking the
way or entering the occupied therapy space.

Despite the need of being expectieeing seen and being invited,
privacy is highly necessary and desired for patients and relatives
this regard, a waiting environmenith various groupof places to
sit provides freedom to choose to be involved with fellow patients
to be alone witloneself or other family members.

Eceofj |
2010

1

Continuity should be provided between the entrance space and t
landscape arrangement of the buildings.

The slope of any ramp should be desigaaap to five percent
considering stretcher / wheelchair users and elderly pebigieation
differences should ndite used considering the pati&dnd other
userso comfort.

Directional plates or similar visual aids should be provided to sug
orientaton.

An office should be designed at the back of the tedien desk for
financial workandfor people who wants to speak with any
authorized persarel privately.

Easy access titne registration desk in the entrance section;
positioning of the signposts at a comfortable height for eye level;
location of service/patient elevators, stairs and restrooms at a vis
point; and arappropriate clear span between thibsms for
comfortable movemerdire important design considerations.

A waiting area should be establ hed accordi ng
capacity. The entrance section must be capable of accommodati
onefifth of the hospitad sapacity.

The connection point of the diagm®and treatment units with the
entrance space should be easily accessible and understandable

Patients and other users should use a cafeteria. It should be pre
to connect the cafeteria to the entrance with the help of a corrido
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Figure 3.3.Number of practicing doctors per 100.000 population, 28067
(Source: EUROSTAT Database)
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Figure 3.4.Number of practicing nurses and midwives per 100.000 population; 206

(Source: EUROSTAT Database)
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1 chemotherapy department,
1 radiation oncology department, and

1 inpatient care services.

The analysis of the mshéercondustdd beitizingther i e s 6
relevant information on the subject in the order given in Table 3.3. Therefore, the

sequence ias follows

Australasian Health Infrastriae Alliance [AHIA], Australia;
Canadian Standards Association [CSA], Canada
Departnent of Health [DH], United Kingdom

The Facility Guidelines Institute [FGI], United States
Department of Veterans Affairs [DVA], United Statesd
Ministry of Health [MH], Turkey.

S e oA

If information on a certaisubject matter is absent within a selecteshdard, theext
of the thesis proceeds to tinext standard without notification. Examination and
analysis of tese regulation$or cancer treatment services accordinghifollowing

categories

general settlement principles,
internal function relations
clinical areas,

clinical support areas,

staff support areas, and

= =2 =4 =4 -4 -

patient and public areas

At the end of each category, the similarities and differences between the legislations
are specifiecand discussed. All of thisaterialis given at Appendices A, ard C
for the chemotherapy department, radiation oncology departraadtinpatient care

services, respectively.
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Afterwards, a new series of analysis criteasaonstituted regarding themés the
healing environment concept within the studies givethe literature review, which

areas follows:

natural light and lighting design,
access to view,

privacy and company,

sense of control,

interior design, arandmusic,
landscape design,

social amenities

accessibility and wayfinding,

universal design, and

= =4 =4 =4 =4 -4 A -5 -a -

entrance and waiting room design,

and the abovementioned examination categories of the selected standarese Th
criteria have been forohated to include all othe themes studied, discusseahd
examhed within the previously specifiedonceptual frameworkgcomprising the

following:

general settlement principles,
internal function relations,

medical necessities,

patient and family/visitor experience,
healthy working environments,
interior design,

socal interaction and privacy,

safety, and

= =4 =4 -4 -4 -4 A - -2

landscape design and outdoor relations.

The relatios of these analysis criteria with the topicstbé healing enviroment

concept andhe examined standards are shown in Figure B&ch criterion is
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discussed anevaluated in terms of the conducted studiethehealing environment
concept andhe examined standards by considerithgg medical practices, health
manpower and cultural characteristics of Turkagpd results and suggestions are
presented within each c®n with the help of plans, diagrams, and schematic
drawings.
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CHAPTER 4

ANALYSIS AND THE DESIGN GUIDELINE PROPOSAL

4.1. GeneralSettlement Principles

General settlement principles are of great importance in terms of achieving a correct
distribution of sources and effective flow plan witlarhealthcare facility. In this
context, when presenting the design principles of the careantent servicegirst

the frame of where and with which connections the departmi&nbaevplaced within

the facility should be determined. In this way, the first step of an efficient and
sustainable health environment is taken by minimizing the ctionlaistances for

the employees and all other users within the hosp#al. improperly located
department, however efficient it may be in terms of internal function relatiahs, w

notfuncton pr oper |l y wsotganicflowt he hospital 6
4.1.1. Chemotheapy Department

The information obtained from the selected standards, which is presented in Appendix
A.l., is generally parallel with the operation of hospitals in Turkey. Although not
mentioned in any Turkish legislation, in architectural design, it iepbkle to have a
separate entrance and car park area for chemotherapy departments ttiee to
weakened physical and psychological conditions of cancer patients and their extended
treatmenperiods over multiple visitdVhile this preference has a differenbt cause

in the case of th€SA (2016) standard of Canada, which recommends a relation
betweerthechemotherapy department and exterior garden/therapjoatessure and
mobilization activitiesthe landscape areas to be designed in the entrance areas may

meet both accessibility and therapy goals.

Chemotherapy departments should incorporate landscapeatrieast equal to the

footprint of the departmend provide areas for physical therapy, indival or group
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counseling, exercise, sitting, walking, listening and observation, which are used as
therapeutic areas for both formal and casuaraction among patients, families, staff
and visitors. Those landscape areas could be formed either ahsuedttance or as

inner courtyards.

Although patient privacy and dignity issues let chemotherapy depddricemed as
standalone unis, close proximity othechemotherapy departmettthepharmacy is
essential to deliveshemotherapeutidrugs to thelepartment. If this conditiocamot

be provided, a satellite pharmacy, whighly serves the department, could be an
alternative solution. In addition, the scenari@phtientreachingemergency service

in theeventof an emergency is also one of thsues to be considered. This could be
either through the hospital or by ambulance to the emergency service, depending on
timing, the scale afhehospital and characteristics @fteriorroutes such as public or
restricted corridathrough whichthe patent would be carried.

Although the CSA standard (2016) states thathemotherapy department should be
associated with ambulatory care services, in the scope of chemotherapy delivery
services in Turkey, examination rooms are provided within chemotherapy
departments, and clinical services for the treatment process are received in those areas.
This approach is considered more appropriate regarding wellness and satisfaction of

the staff, patierd and families.

In addition, although the DH standard (2013aj)est that the chemotherapy unit should

be |l ocated close to the imaging service,
to the nuclear medicine unit within tlseope of cancer care.uslear medicine is a
specialized area of imaging that uses verglsamounts of radioactive materials to
examine organ function and structure, and to help diagnose cancer in its earliest stages

or show whether a patient is responding to treatment orlmdhis context, the
chemotherapy department should be locatedlase relationship with the nuclear
medicine unit in termf reducing the circulation opatiens and relatives, and

ensuring the correct operation of medical proesess
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4.1.2. Radiation Oncology Department

Although there is no explanation about the settlement principles of radiation oncology
departments ithe Turkish regulations, in practice, it is known that these departments
are generally locatedn basement floors. This is usuaftyr physicalreasonsSince

the radiatiorshielding speciiations of radiotherapy bunkeesd the specialized
heavyweight equipment used within these rooms create an imbalanceweigjie
distribution of the building, the department is positioned on top of the soil to

compenate that weight.

At the same timethe location ofthe radiation oncology department should enable
direct access from parking areas and public transportation as much as possible to
minimize the stress of physically and psychologically weakened cancernpatie
attending the department generally on a daily basis. Therefore, altipbyglcal
reasons lead the departmeatbe locatel undergroundit is essential to plan the
department with a separate entrance awdr park aredhatis also close to public

transportation for easy accesserfefore:

1 if there are elevation differences in the fieldgttshould be utilized to provide
separate access;

1 if separate access cannot be provided, the department should be positioned
very close to the main entrance to eesthat patients reach the unit at the
closest distance;

1 if none of this can be realized, the department should be designed as an
independent unit by providing infrastructure connections with the main

hospital.

Moreover,if the department has its own emica and connection with the external
area,that would also facilitate the connection of the depeent with the landscape
areasand would provide patients, families and staff with opportigstfor resting,
physical therapy, observatioand socializationOf course, such landscape areas can

be provided by internal gardens and terraces, but creating suitable open areas for the
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units locatedon basement floorentaik significant architectural planning decisions
and challenges.

Since cancer treatment senscesquires an interdisciplinary approach to achieve
comprehensive patiegentered and famitgentered operations, enclosed links are
needed between the department and the main hospital not only for inpatients but also
for access to other related departtseand the transfer of supplies and goods. In this

respect, radiation oncology departments require good access to

1 inpatient care services,

1 chemotherapy department,

1 emergency services, and

T nuclearmedicine units.

Although the majority of the examinedtandards statehat radiation oncology
departments should be associated with ambulatory care seiflikees the case of
chemotherapy departments, in the scope of healthcare delivery services in Turkey,
examination rooms are provided withiadiation onology departmentand clinical
services for the treatment process are received in those areas. This approach is
considered to be more appropriate in terms of staff, patiedtfamily weltbeing and

satisfaction.

Additionally,ins pi t e of t he aefenmsalftheendcessity afrclosa r d s 6
relationship between radiation oncology departments and imaging services, within the
context of cancer caré,i ma gi ng s e r nuclearensedicina mipsliniteenss t o
of reducing the circulation of patiegdnd relatives, and ensuring the correct djpama

of medical procegs Nuclear medicine urstare used to examine organ function and
structure, and to diagnose cancer in its earliest stages or show whether a patient is

responding to treatment or not.

A strong connection betweethe radiation oncolgy department and emergency
service is important and should be considerakfully for the transfer of patients

requiring emergency interventions. This transfer could be either through the hospital
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or by ambulance to the emergency service, dependintyrong, the scale otthe
hospital and characteristics oftériorroutes such as public or restricted corridor.

4.1.3. Inpatient Care Services

Inpatient care servicege among the core fations of healthcare facilitiesnd need

to be supported by a widange of both clinical and neslinical services. The delivery

of these services is enhanced by good functional relationships. Moreewvey a large
component of healthcare facilities, the departmental relationships of inpatient care
services depend ondldistance from diagnostic and treatment units, and the location
and quantity of access poiniherefore, inpatient care services gemerallylocated
above or adjacent to the diagnostic and treatment units of a healthcare facility.

Intensive care semse areparticularlyprioritized to be closest to surgical serdgemd
emergency departments. The location of the service should ensure ready response to
emergency calls with minimum travel time by medical emergency resuscitation staff.
Moreover, the conradion between the intensive care inpatient services and the
surgical service is critical for patients who have to undergo emergency surgery and
who will be transferred to the inpatient service after the operation. Therefore,
providing dedicatedelevatos for emergency and surgical services for direct

connectiosis highly recommended.

For both acute and intensive cam@cology inpatient services, as discrete and
specialist wards, require direct access to chemotherapy and radiotherapy departments
as treatmet units, and to nuclear medicine and imaging departments as diagnostic
units. Moreover, inpatient care services shouldve an easy connection with
laboratory services forapid transfer of specimens for processing. HoweWehis
condition canot be provided, amutomated conveyance system (e.g., pneumatic

tube) could be an alternative solutitmtransport specimens directly.

Il n additi on, i npatient wardsé | ocations
Therefore, although a good retatship with the main entrance ttie hospital is

importantespecially for visitors, ground floor locations should only be considered
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when the surroundings are free of hospital traffic and publicly accessible areas.
Furthermore, the services should be &uited to be separate from the general usage
areas of patients, visitors, and staff.

4.2 Internal Function Relations

After the correct placement of the unit within the hospitastblisled, the second
step is to ensure the correct distribution of sErviandan effective flow plan within

the department. Similar areas in the context ofsumed functios should be grouped
and located in correct relationshiwith other groups. In this way, not onfithe staff
utilized in the most effective and effezit manner, buhe satisfaction of all users is
alsoensured due to the minimization of circulation and functional conflicts. On the
other hand, a unit that has not been properly organizédet function properly, a
healthy working environmemtill notbe established, and privacy and security issues

will arise.
4.2.1. Chemotherapy Department

Although three of the selected standards do not give informationi®oisshe,the
explanatios obtained from the other standards presented in Appendix A.2.,
correlatewith each other regarding segregation of patient staffrelated areas, and
thelocation of treatment rooms between them, which is also pat@lieé operation

of hospitals in Turkey.

Chemotherapy is usuallgiven at regular intervals calleddc he mot her apy
which includes treatment periods alternating with rest periods (CSA, 2016). A typical
treatment regimen can last for up to six monthdente patient returns at frequent
intervals for treatment (DH, 2013a). Therefore, althouglept have been examined
and evaluated on a regular basis before the tresitimeéhe examination moduléhe

same flow is notmplementecdevery time they come. Sometimpgatients may enter

the treatment rooms directly from the waiting area. In additiorthé DH (2013a)

standar d, there Iis a special treat ment
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recommendedspace for chemotherapy departments in Turkey where patients

requiring greater privacy could be treated in special sisggted rooms.

Therefore, when the abovementioned inferences and findings of the selected studies
on the healing environment concept are filtered and combined with medical
application and preferences in healthcare facilities of Turkey, it is concluded that a
chemotherapy geartmentshouldcomposed of four zonewhich are:

1. public zone, including:
- patient/visitor entrance,
- receptionandwaiting area, and
- patientandpublic support areas (rooms for education of patients during
treatment, cafeteria, toilets, etc.);
2. patient cae zonejncluding
- examination module (preeatment consultation rooms for
chemotherapy patients, oral chemotherapy treatment areas, phlebotomy
unit, etc.),
- chemotherapy treatment arenas, and
- private treatment rooms;
3. clinical support zonancluding:
- staff stations,
- medication rooms,
- supply, utility and storage rooms, and
- pharmacy or satellite pinmacy;

4. staff zonejncluding
- offices,
- meeting/education rooms,
- staff lounges, changing rogmand lockers, and

- changing room, lockergnd toilets.
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Areas in the public zone such as reception, waiting, patient education, ranths
toilets should be located alongside the patient/visitor entrance and away from the
patient care zone. Moreovehete should be a cafei@iocated around the entrance
and waiting are#or patients, families, stafand visitors. It is preferred to connect the
cafeteria to the entrance with the help of a corridor.

Patient care and clinical support zones should be in the middle partdg#fgagment
where they are directly accessible from the waiting areas. Areas in stasisoocheas
offices and lounges, which are used only by staff, should be discrete from -patient
related areas due to security, privaapd confidentiality issues. Becausf that,
separation of patient and staff circulation is highly recommended. A sample diagram
of a chemotherapy department is presented in Figure 4.1.

Entrance
(Patients & Visitors)

v

Patient/
public
support

Satellite
pharmacy

Reception
&
waiting

Examination

module A

B é Staff
.. ZOone
DY
Chemotherapy Chemotherapy B
area area PriVate
treatment
[] public zone [] staff zone = patient circulation
. I T taff circulati
[] patient care zone D sterile area =2 a. aisaen
== adjacency
[ clinical support zone views & daylight s seperation desirable

Figure 4.1.Proposal diagram for internal function relations of a chemothestapgrtment
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4.2.2. Radiation Oncology Department

In radiation oncology departments, before a treatment plan is determined, the patient
is first assessed for the suitability of treatment according to tests and CT simulation
results (AHIA, 2016c) Patientsthen attend treatment eitheas daycase patients
(outpatients) or as stag-hospital patients (inpatients) depending on the treatment
type. However, radiotherapy is usuadfiven asa series of sessiomms an outpatient

basis in which the patient arriveat the hospital, receivethe treatment, and leave
within the same day (DVA, 2008). A treatment period can be up to 40 sessions, usually
lastingbetween 10 and 30 minutes, for 6 to 8 weeks to be applied once or twice a day
(AHIA, 2016c). Periodic new sceaing can be done to determine the effectiveness of
the current treatment (AHIA, 2016c¢).

Therefore, the internal function relations of the department should be determined
according to those treatment processes and flows. In addition, an interdiscipdirgary c
approach that includes all members of the care team (oncologists, nurses, radiation
technology specialists, etc.) is emphasized as the basis of cancer care programs, and
that perspective should be reflected in the whole design. Furthermore, to keep pac
with evolutions in technology, flexibility and adaptability should be prominent in the
design strategies. Likbkechemotherapy department, a radiation oncology department

is composed of four zones:

1. public zone, including:
- patient/visitor entrance,
- receptionandwaiting area, and
- patientandpublic support areas (rooms for education of patients during
treament, cafeteria, toilets, etc.);
2. patient care zonéncluding
- examination module (preeatment consultation rooms for radiotherapy
patients, phlebotomy unit, etc.),

- radiotherapy treatment room (bunkers),
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- imaging module, and

- mold module;
3. clinical support zone, including:

- treatment planning rooms,

- staff stations

- medication rooms, and

- supply utility and storage rooms;
4. staff zonejncluding

- offices,
- meeting/education rooms,
- staff lounges, changing rogmand lockers, and

- changing room, lockeraind toilets.

The public entrance of the radiation oncologyatépent should be adjacent to the
waiting area but outside the patient care zone. The waiting area should be separated
into inpatient and outpatient waitinghere a reception desk constite access to the
patient areas from both waiting rooms and chiswisitors to the relevant roomi
addition, the entrance and waiting areas should be situated around a cafeteria for
patients, families, visitorsaand staff. The cafeteria should be linked by means of a

corridor to the entrance.

The examination moduleonsists of multpurpose clinical rooms where patients
undergoing radiotherapy are seen for examinations and consultations. That area can
also be used for the evaluation of emergency patients. In addition, if pediatric patients
are being treated in the girtment, an anesthesia room should be planned. Moreover,

a phlebotomy unit for medical tests, and interview/counseling rooms for information
exchange between medical staff and patients/families are needed within the module.
A clear transition from the wiiing area to the examination, imaging and mold modules

is an important aspect in terms of patient flow.
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In addition, the treatment bunkers should be located between the patidrataff
related spaced.he treatment planning roonsbould be directly acssible from the

staff areasand located close to the imaging module for the correct functioning of
workflows. Clinical support and clean supply rooms could be centralized based on
functional program requirements, or decentralized by having direct abcesglt an
internal corridor for ready access from the patient care areas. The staff offices and
clinical support rooms that are used only by staff, such as treatment planning rooms,
should be located away from patigatated areas together with their dilation paths

due to security, privacy, and confidentiality issues. The internal function relationships
of radiation oncology departments are describethbysample scheme presented in
Figure 4.2.
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Figure 4.2.Proposal diagram for internal function rétms of a radiation oncology department
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4.2.3. Inpatient Care Services

Inpatient care services are provided for the observation of cancer patients for their

overnight stays in terms of treatmeptated symptoms and the progress of treatment.

These services could be either at acute care or intensive care level accordeng to th
patientds condition. Moreover, some brachyth
of inpatient care service, involving specialized shielded bedrotmpatient care

services consist of several functional zones:

1. public zone, including:
- patient/visitorentrance,
- receptionandwaiting area, and
- patientandpublic support areas (family lounges, dayrooms, toilets,
etc.);
2. patient care zonéncluding:
- patient bedrooms, and
- procedure rooms
3. clinical support zone, including:
- nurse stations,
- medication roomsand
- supply utility, and storage rooms;

4. staff zonejncluding
- offices,
- meeting/education rooms,
- staff lounges, changing rogmand lockers, and

- changing room, lockers and toilets.

Spaces ithe public zone should be located adjacent to, but outdittee patient care
zone, with one exception. Dayrooms where patients, faméiebvisitors spend time

togethershould be located withithe ward. The matient care zonéorms the core of
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the serviceDepending on the number of bedspatient care service wards can be
arranged as single service or grouped into clusteisccording to the Turkish
regulations (MH, 2011b)ntensive care inpatient services with a bed numbegrof t

or less can be arranged as a single service. However, services with more than ten beds
should be divided into multiple units of up to six beds (MH, 2011b).

Patients admitted to inpatient care services are generally acutely ill and need to be
observedFor that reasgmurse stationsonstitute the primary clinical support zone

and should be designed to maintain direct observation ftieenstation to patient
rooms. Therefore, one of the primary design goals should be to reduce the distance
between patidrrooms and nuesstations. In this respect, decentralized nurse stations
can increase patient observation while diminishihg travel distance of nurses
However, whenstatistics onthe number of nurseper population in Turkeyare
considered (Figure 3.4 sustainable use tfie medical workforce is essential. Thus,
although decentralized nurse stations have some medical advantages in terms of
patient observation, centralized solutions are more appropriate for healthcare facilities

in Turkey.

Within wards, appropriate and adequately sized clinical support areas should be
provided for healthy functional relationships.ugport functions should be
decentralized to minimize staff circulatioMoreover, if the ward is arranged as
clusters, each cluster shouideally have local access to supplies and disposal
facilities. Utility and storage areas need to be readily accessible from both patient care
and clinical support areasgarding ease of servida addition, areas in the staff zone
should be located in @se proximity to the service but away from patient rooms to
reduce noise in the ward and for staff respite. A sample diagram of an inpatient care

service is presented in Figure 4.3.
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Figure 4.3.Proposal diagram for internal function relationsaofinpatient care service

4 .3. Medical Necessities

The primary purpose of hospitals is to provide medical service to pabpleeed it
In this context, the next step for servitbat have been caecly positioned andor
which internal relationshave beemroperly arranged is to create sustainable and

flexible medical areas that are in line with the latest technology.
4.3.1. Chemotherapy Department

The main treatment areas of chemotherapy departnaeatshemotherapy rooms.
These rooms could be arranged in arena, cubicle, single private amirairborne
isolation room layout (Figure 4.4.). Aretype chemotherapy spaces are composed of

multiple patientcare areas, separatedby movable dividers such as curtairs
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Figure 4.4 The schematic drawing of chemotherapy patient care area types

surroundingthe area While the space and equipment requirements are sitoilar
those ofarenas, cubickype therapy rooms are arranged with fixed partitions
(generally walls)on three sides and movable partition (generallg curtain)on one
side. Private chemotherapy rooms are for single patisgparated from the other
arenatype therap areas and idealljpave their own bathrooms. Airborne isolation

rooms are similar to private rooms, but with an anteroom in the front.

Although there are mostly aretype treatment spaces in the chemotherapy
departments of healthcare facilities in Turkeyngle private room and airborne
isolation room layoutbave becomaighly preferablen recent years due to privacy,
confidentiality, and infection control issues. Therefore, in chemotherapy department
design, both arena (or culgy and singlgrivateroom type oftreatment areas should

be considered.

There is no regulation on the design of chemotherapy departments in Turkey.
However, althoughhemodialysis isquite different fromthe medicalprocedures
performed inchemotherapy departmenthere are a number of design principles in
the 2010 Ministry of Health Guidelines of Turkégr hemodialysis department

which have similar spatial requirements. In the dagent, it is noted that:

- For each hemodialysis partition, at least®ofifloor area should be provided.
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A minimum of 120 cmof clearance shall be provided between the

seat/bed/stretcher and the walls and in front of the station.

- The department should be designed to provide privacy for each patient.

- A place should be provided wheratg@nts can put their belongings and hang
their clothing.

- The need for and number of airborne isolation rooms should be determined by

the evaluation of the infection control committee. If necessary, airborne

isolation rooms have to be planned; howeveis ihot mandatory to design

toilets and bathrooms within them.

Additionally, for single private and airborne isolation treatment rooms to be planned
in chemotherapy departments, the design codes givilae ir010 Ministry of Health
Guidelines of Turkeyn the sectionon inpatient treatment units can be takenaas

reference. The document addresgee following issues:

- Single private rooms should have at least #®fiiloor area with 110 crof
clearance around the patiénbed.

- Airborne isolation room shddi be at least 15 fn

- Each isolation room must have an entrance area of at leastfdr imand
washing, dressing and clean/dirty material storage.

- For each of the isolation roomes area ot least 6 rhfor toilet, showeyand

hand washing section isquired.

In spite of the similarities between #efunctions and spaces, the aforementioned
statements ithe Turkish legislation wilbe examined in terms of the explanations in
the selectedinternational standards, the practices in rkay, and the heatig
environment concept as a part astbtudy. As stated ifable A.3.in Appendix A.3.,
the examined standards require an area of 6 to?ffdomarena and cublie types of
chemotherapy areasd 9 to 12 rhfor single roomsin this context, the requirdtbor

areas ofthe arena/cubile and single room types (9 and 15, mespectively) in the
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Turkish legislation are appropriate considerithg required additional space for
pati ent s Gstaynexttatheipatients persamal belongingsd furniture.

In the Turkish legislation while it is not obligatory tanclude a bathroom in the
isolation rooms in dialysis units, it is obligatory for the isolation rooms within
inpatient care service$he bilet needs of dialysis paints are negligible due to the
special conditions related to their diseases. In this context, whikatenenin the
legislation makes sense for dialysis units, it is considered that a bathroom within

isolation rooms is apppriate for chemotherapy departments.

The limitation of patient capacity is a critical input for arena or daliypes of
treatment areas. The number of patients a nurse ooidorat the same time should
determine the limit. In practice, two nurses eharged with observatioameach arena.
Therefore, while proposing the design criteria of chemotherapy arendse(total
number of cubicles)t is important to identifthe maximum number of patients that
can be observed by two nurs€ansideringhe statisticonthe number of practicing
doctors and nursgeerpopulation in Turkey (Figuse3.3 and 3.4), sustainable use of

themedical workforce is extremelynportant

In the legislation issued by the Ministry of Health (2011b) on the procedures and
principles of the application of intensive care services in health care facilities, it is
stated that:

- In first level intensive care services, there should be at least 1 nurse/medical
assistant for each 5 patient beds.

- In second level intensive care seescthere should be at least 1 nurse/medical
assistant for each 3 patient beds.

- In third level intensive care services, there should be at least 1 nurse/medical

assistant for each 2 patient beds.

Although intensive care services are different from chemafglygprocedurg in terms
of nursng observation, that document (MH, 2011b) could be takea ra$erence.

According to the document (MH, 2011b), patients who may require invasive
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monitoringlike chemotherapy patientare hospitalized, in secoffelvel intensive care
services. Therefore, it can be concluded that two nurses can oaseaxémumof 6
chemotherapy patients, which is also compatible with the examittedhational
standards (Table A.3.).

Allin all, when the abovmferences and findings ofdtselected studies on the concept
of the healing environment are filtered and combined Wigmedical applicatios
and preferences ifurkish healthcare facilitiesthe following conclusions may be

drawn regarding chemotherapy areas:

1 Arenas should corsti of a maximum of 6 patiemiare areas with a minimum
of 9 n? of floor area each. A minimum of 120 @fclearance shall be provided
between the seat/bed/stretcher and the walls and in front of the station.
Furthermore, the arenas (or cubicles) shouldidsgned to provide privacy
for each patient. Patients should be able to control the movement of curtains to
determine the level of privacy according to their preference about social

interaction or reclusion.

1 Single private rooms should have at leastrif®f floor area with 110 cnpf
clearance around the patiénded. The need for and number of airborne
isolation rooms should be determined by the evaluation of the infection control
committee. If necessary, airborne isolation rooms have to be planned with a
bathroom. Those rooms should be located away from the ecoaiidor and
other patient cells, and closer to the department entrance to limit travel distance
of patients withimmunodeficiencyor infectious disease Airborne isolation
rooms should be at least 152mEach isolation room must have an entrance
area ofat least 4 rhfor hand washing, dressing and clean/dirty material

storage.

1 Each patientare area should be equipped with:
O treatment chair/bed,

O treatment trolley,
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1

medical gas unit consisting of oxygen, vacuum and medical air,
examination lamp,

chair and stool (for family members and staff),

overbed table,

television,

o O O O O O

nurse call and emergency system, and

O storage for personal items.

All treatment areas shoule@ceivedirect natural light through appropriately
designed windowsothat patients, relativeand staff caseethe naturaliews
outside. In that senskndscape design in the front area of treatment spaces is
highly recommended, consistirng mainly vegetation and water elements. The
positioning and orientation of patient beds/chairs and stafions should be
determined to maximize the access to \@ewloreover, audio system
infrastructure should be ebteshed in all treatment are&s the use of music

for therapy purpose# sample schematic drawing is presented in Figure 4.5.

Chemothespy areas used by children and adolescents should be separated
from the other treatment spacekwever, where there is some shared use of
facilities, the patient pathways should be kept separate as much as possible.
Chemotherapy areas of pediatric andladcentpatients should be designed

and decorateth compliance witltheir needs and preferences.

Clinical support areas ai chemotherapy department should be directly accessible

from clinical areas. The required clinical support areas consist of:

=A =2 =4 -4 -4

nurse stations within chemotherapy areas,
medication room,

examination rooms,

interview room,

parking bay: trolley/bed,

clean utility room,
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Figure 4.5.Proposed schematic drawing of a chemotherapy arena
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1 soiled holding room,
7 clean and soiledorkrooms and

1 storages for linen, equipmeimind consumables.

A nurse station needs to be provided within each chemotherapy arena. Additionally,
there should be centralized or split nurse stations for cutyjppkeand roomtype
patientcare areas. For ¢hexamination and consultation rooms to be planned within
the department, the design codes givetheé2010 Ministry of Health Guidelines of
Turkeyin the sectioron polyclinicscan be taken asreference. The document (MH,
2010) includes the followingpecommendations

- There should be at least 13 of empty floor area in the examination rooms;
and at least 100 cwf clearance should be provided the three sides of the
pat i stretdhey.s

- Examination rooms should be at least 2Dregarding the assurtipn that a
doctor, a nurse or a medical secretary, a patwita patieid relative vill be
present within the room.

- There should be a system for reducing the light in the room to facilitate the use

of the tools that the doctavill utilize during theexamination.

Therefore, when the abovementioned inferences and findings of the selected studies
and standardareassessed in terms of medical applicatiemd preferences in Turkish
health careservicesit is concluded that examination rooms should teast 20 rh
regarding the assumption that a doctor, a nurse or a medical secretary, agatiant

p at b eelativedvill all be present within the room. At least 13 af empty floor

area and 100 craf clearance on the three sides of gatiend stretcher should be
provided within the rooms. The necessary measures should be taken to ensure patient
privacy in the rooms. Moreoveall examination rooms should receidieect natural

light through appropriately designed windosethat usercanseethe natural views
outside.There shouldilsobe a system for reducing the light in the room to facilitate

the use of the tools that the dockgH utilize during the examinatian
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Medication rooms should be positioned to be under the visualotaftthe nurses.
Chemotherapy drugs can be prepared eithethe central pharmacy unit of the
healthcare facility or in medication rooms within the chemotherapy department. If
chemotherapy drugs are prepared in medication rooms, the sbooild consisbf an
aneroan accessed frorthe department corridor, a clean hall workingaasairlock
accessed fronthe arteroom a drug preparation room accessed fbmclean hall

and a service room accessed friti@clean hall. The drug preparation room is reculiire

to be maintainedunder sterile conditia Therefore, a secondary wall system is
strondy suggested fatheclean hall and drug preparation room to maintain clean room

conditions.

Clean supply and soiled holding rooms of the department could be brtoggtter

or decentralized according to the program necessitiesthmydshould be reaty
accessible from the patienare areas they support. Storage spaces are essential to
keep service corridors clear of trolleys, equipment and medical supplies.e2t@ag

could be desigedas alcoves or rooms, centralized or decentralized, depending on the
type, size, and amount of subject material (Figure 4.6.). However, all of the storage
area should be lockable and easily accessible by nursing and medicade&ftiate
numbes and sizs of clinical supports should be determined according to the number

of staff and patients, arte footprint of the department.

storage alcove «~—

|

-

corridor

|_[| ] \D_///
||

4

+
storage room

Figure 4.6.Schematic drawing of storage room and alcoves
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4.3.2. Radiation Oncology Department

The main treatment areas of radiation oncology departments are radiotherapy rooms,
also called abunkers, which are specially designed rooms with a reinforced concrete,
radiation-shielded vault and a maiike entryway.The room is entered through a
neutronshielding dooroperated by an electmeumatic systeniThe entrance door

and maze should be widmough to allow easy access to theatment machine,
hospital bed, andervice equipmeniAn entry maze is essential to prevent the escape

of radioactive rays. Radiation protectioequirementsuch aghe thickness of the

walls, floor, and ceiling and the design of the entry maze should be in accordance with
theregulationsof the TAEK.

Bunkers should be dimensioned considering the dimensions of the equipmeent,
pati ent 6s acc e s astretcher dirhaavheelchairithp ateesstof theen
medical staffto the equipment and the patieahd service access to thgugoment.
However, in order to implement the flexible design principlesé¢hrooms should be
designed to accommodate the equipment of all major suppliers forehayyy
radiotherapy, and the infrastructure should facilitate installation of future

technobgies.

As described in Section 2.2.3., there are two types of radiotherapy: external and
internal (or brachytherapy). Since the procedure and equipment used are different for
two different types of radiotherapy, floor area requirements are differenteti@ddn

them. The Turkish regulations (MH, 2010) state that the minimum size for external
radiotherapy bunkers should be 68, mcludingthewalls and entry maze. However,

it is obvious that due to the excessive thicknegh@ivalls, the area covered Iiye

walls is approximately 50 fnThis conflicting condition can be followed from the
explanations of the selected standards given in Section B.3.1 and especially Table
B.4., which showsa comparison of external radiotherapy treatment room size
requiremerd inthedifferent standards. Therefore, it is inferred that there is a mistake

in thewording ofthe Turkish legislation, and the area mentioned is the net floor area
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excluding the wallswhen the approximate wall area, 56, ris added to the given
value, the sum is 110 A which is within the values given in the examined
internationalstandards and is considered to be reasonable. Thus, it is concluded that
the size of an external radiotherapy bunker shbelpproximately 110 fincluding

the entry mazand radiatiorshielding walls.

In the case of internal radiotherapy bunkers, the required area depends on the choice
of catheter insertion concepid/henthe catheter insertion application is done in the
room, the brachytherapy bunkeeze equipped as operating rooms and are sized
accordingly. However, if that application is done in a separate room or an operating
theater, the brachytherapy bunker could be planmdzksmaller Medical practice

in Turkey geneally follow like the second alternativeyherein insertion of the
catheter takes place outside the bunker in a dedicated procedure room. Therefore,
brachytherapy bunkers should be located in an area of approximatefy i66loding

the entry maze and radion-shielding walls.

For both external anthternal radiotherapy bunkers, antomatic door with neutren
shieldingcapabilityshould be controlled manually in the case of an emergency, and
the swingof the doormust not interfere with equipment or patiéransfer spaceA
safety sign and warning lights #te entranceof the treatment room and within the
roomareessential. Moreovethefloor and ceiling structure should meet the minimum
load requirements for equipment, patients, and staff. In todacilitate bed transfer

and provide access to the patightere should be at least 120 cm of clearance on the
other three sides of the treatment table. Furthernmggther all services between the
control room and the radiotherapy device, a connediighmust be provided between
the wall of the treatment room and the control area,itasldould be designed so as

not to compromise the radiation shield provided by the walls and floor.

Similar to thefloor area specifications, external and internal rdticapy bunkeralso

need somdifferent internal arrangemendsie to the distinctive treatment technique
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and equipment used within the bunkers. The main accoutrements to be provided in

external radiotherapy bunkers are:

= =4 =4 =4 -4 -4 -

= =4 =4 =4

external radiotherapy treatment rhae,

lastman-out button located near entrance to maze,

oxygen and suction on medical services panel,

nurse call system including emergency call,

alignment lasers firmly bolted to the structure,

handwasimg basin, shelf, and mirror,

wall-mounted dispensers for paper towels, paper cups, soap, paper sheets,
etc.,

chair for patient,

coat hooks,

emergency stop switch,

multiple CCTV cameras and audio equipment for patient codtaatg
unaccompanied periods

an adequate number of storagyeador patient immobilization and
positioning devices (vacuum pads, chest and lung panels, thermoplastic
shells, etc.),

a series of drawers for the storage of specialty products and equipment
(breastplates, lung panels, electron applicators, leadieoéspetc.), and

ceiling art (fixed or projected) and musigstems for patient distraction.

The following facilities should be provided in internal radiotherapy rooms:

=A =2 =4 -4 -4

internal radiotherapy treatment machine,

lastman-out button located neantrance to maze,

CCTV cameras and audio equipment connecting to control room,
dimmable lighting system,

openstainless stealountertop area,

a medical gas panel with oxygen and suction,
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1 nurse call system including emergency call,

1 a stainless steel hdrmygiene sink (with a towel and soap dispenser)

1 a large sink for the cleaning of equipment (other thand hygiene sink for
staff), and

1 an adequate numbef storage spasdor X-ray applicators, accessories, and
other equipment.

The optimum radiationncology department configuration comprises paired bunkers,
which assures that the facility can substantiaiptinue operatingn the case of a
malfunction. Brachytherapy procedures can also be performed in external
radiotherapy treatment rooms; howeuis leads to difficulties in the maintenance
and efficient use of linear accelerators (machines used in external radiotherapy
bunkers). Bunkers should be placed to be easily acoedsiioh treatment planning
roomsand clinical support spaces and pati@rgas such as changing cubicles,-sub

waiting ares, andtoilets.

Clinical support areas should be planned in order to support the procedures carried out
in the abovementioned treatment areas and to perform other medical procedures
related to treatment wiin thedepartmentThe clinical support areas afradiation
oncology department are bunker support areas, imaging module, examination module,

mold module, and other common support areas.

Radiotherapy bunkers work as a whole with control rooms and satieatamenities

such as waitingreaschanging cubicles and toilets (Figure 4.7.). Moreover, especially

if children are being treated in the department, an anesthetic room of approximately
20 n? is required in close proximity tihe bunkers. However, day therapy room, as
recommended irthe DH standard (2013a), could replace the need for anesthesia,
which is used toaothpediatric patients through the use of toys and games in a calming
environment. For brachytherapy applications, in addition to thdiome spaces, a
procedure room, a pre/pgstocedure room, argradioactive source room should be

provided.
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Figure 4.7.Schematic diagram of a bunker with its support areas

A control room is required for each bunker to directttbatment machine, ensure the
positiors of patients with the help of cameras and lasers, control the state of the
process, and communicate with patients during treatment if neiélded.area of 20

m? and 15 Mshould be provided for each external radicdipg and brachytherapy
bunker control rooms, respectively. In the room, an appropriate work environment is
required considering the space needed for monitieesnachine control console and
shelving units to suit the equipment. Waiting areas may be mlaasiesubwvaiting

areas associated with a single bunker or pair of bunkers or consolidated within a single
area, depending on the size and layout of the department. Additionally, at least two
patient changing rooms should be reserved for each bunker, afeidbckableand
adjacent to the bunkers, with storage space for valuable items and clothes, and
positioned so that individuals in the surrounding areas cannot see the patients when
they are dressed or undressed. Patient toilets should be providea ¢las&gdeatment

rooms and waiting areas considering the privacy of patients.

For brachytherapy bunkeis procedure room of 24%mmhould be planneavhich isto
be equipped with armnesthetic gas system. Additionaléypre and posfrocedure
patient care area must be provided, which is expected to be immediately accessible
from procedure rooms and brachytherapy bunkers. The area is required to be planned

for a minimum of two patients per bunker and could be arrangedtacles or rooms
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according to the departméntayout. The room needs to be plannezhsidering
patient privacywhile alsopermitting visual observation by medical staff. Moreover, a
radioactive source room of 122nshould be designedo provide a suitale
environment for the preparation, collection, storage, and transport of solid or sealed
radioactive materials used in the brachytherapy process. A shielded workbench should
be provided for the preparation and handling of radioachateriat that takeplace

within the room

In theimaging module, a CT simulator room (a minimum of 4),ra CT simulator

control room (a minimum of 15 %) and some patient amenities such as waénegs

changing cubiclesnd toilets should be designed. CT simulatonme should be sized
considering the di mensions of the equipment,
the stretcher, t he medical personnel 6s acce
service access to the equipment. Orthogonal lasers are an isdisigecomponent of

the imaging room to facilitate accurate positioning of patients. The position of the

viewing window, which is connected tbe control room, should provide the best

possible view of the device and patient during the imaging procedureoi, there

should be sufficient cupboard and shelf systems and hanging accessories for the

equipment in the room. The CT simulator control room should be plamitiedirect

access to the imaging rodior each CT simulator. An adequate working area lshou

be reserved for workstations and monitor devices with network pointsoffiee

requirements considering patient amenities are sital#tose of the bunker support

module asnentioned above.

The examination module consists of myltirpose clinical roms, where evaluations

of patients in initial consultations and examinations are performed during treatment
and after completion of therapy, and support areas such as waitirsy @agant
toilets, cleardirty utility rooms, and storage. This area carodbe used for the
evaluation of emergency patients. In the explanations of the selected standards
(Section B.4.3), the sizes of the examination rooms range from%@ b6 nt; the

lowest and highest values are observed in the FGI (2014) and DH (2Cd483grsis,
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respectively. However, as mentionedSaction 4.3.10n the medical necessities of

the chemotherapy department, for the examination rooms to be planned within the
department, the design codes giventhe 2010 Ministry of Health Guidelines of
Turkey in the section opolyclinics can be taken ageference.

Therefore, the examination rooms should be at least?2@garding the assumption
that a doctor, a nurse or a medical secretary, a patient and agpatdative vll be
present within the room. At least 13 af empty floor area and 100 caf clearance

on the three sides of the pati@mgtretcher should be provided within the rooms. The
necessary measures should be taken to ensure patient privacy in the roomseiMloreov
all examination rooms shouldeceive direct natural light through appropriately
designed windowsothat users caseenatural views outsidél here should balsoa
system for reducing the light in the room to facilitate the use of the tools thaictioe d

will utilize during examinatios

The mold module consists of spaces where instruments such as immobilization
appliances and maskse produced and tested for patient suitability. The spatial
planning of tlis module has changed considerably with deweg technology. In the

past, immobilization mold&eremade with materials such as gypsum and foaer

a long period of time with great effort. Howev#his has been transformed into easy

and fast processes with special molding materi@ajsng the @tients on readynade
substrates. Therefore, the detailed explanations and equipment lists in the examined
standards need to be updated. On the other haaanadlule is still needed for mask
production, lead molds, adjustments and trial immobilizationappliances on

patients, and storage those materials.

A lead mold room ot minimum of 20 nt should be planned ithe mold modulein

close proximity to the CT simulator room to test the molds there before the actual
treatmentThere must be enough saige space for the equipment in this room aith
exhaust outlet and handwashing station. Additiondalgre must bean appliance

fitting room where instruments such as immobilization devices and masks are
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produced and tested on the patient. Since thergatiill usually have to be undressed
during these procedures, a patient changing room should be adjacestramr.
Moreover, since the procedure can be long and uncomfortable for patients, the room
should provide a light, airy environment and be asifootable as possible. Other

design considerations are as follows:

1 astainlesssteel patient stretcher,

1 a handwashing basin, mirror, and shelf,

T a hot water bath with filling and discharging facilities fioermoplastic mask
production,

alignment lasers dhe same height as in the radiotherapy bunkers,

a chair forguests accompanying tpatients,

coat hook,

a workstation with a computer network point, and
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storage for raw supplies and prepared appliances.

There are other clinical support areas tBabuld be provided within radiation
oncology departments, which are treatment planning offices, staff stations, medication
roons, clean and dirty supply rooms, wheelchair/stretcher holding, bagsstorage

for equipment and consumabl&gheelchair/stretcher holding bays and clean supply
rooms could be arranged as decentralized spaces for ready access from the patient care
areas with direct access through an internal corritioe. treatment planning offices

should be located in a quiet aréat close to the radiotherapy bunkers.
4.3.3. Inpatient Care Services

The main treatment areas of inpatient care services are patient bedrooms. These rooms
could be designeih singlebed or multibed layouts While private hospitals of
Turkey prefer siglebed patient roomghe majority of patient rooms in state and
university hospitals are areiygpe multibed rooms. However, with the recently built

city hospitals, a different awareness has been developed, and a trend has been initiated
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in which intersive care units consist of singbed roomswhile acute care services

have patient rooms for up to two people.

The advantages and disadvantagesinglebed and multbed patient rooms have

been evaluated and discussed in many studies. Such compareafsoancluded in

the examined standards given in Section C.4, and some conclusions are reached. While
some standards require only singled patient rooms, some standards state that
hospitals should include both singnd multibed patient rooms. Ohe other hand,

the MH regulations (2010, 2011b, 2012) of Turkey state that while the maximum
capacity of a room is two patients in acute care inpatient services, intensive care
patient areas should be designed for one patient in either room or aretéotypeer,

single rooms are recommendedoth cases for the sake of infection control, patient
privacy, patient safety, and lotgrm economics (MH, 2010, 2012). The Turkish
codes are found reasonable and in accordance with the requirements of the day.
However, if there is renovation work and it is not possible to mairterpatient
capacity conditionpresentedn the codes, each patient room could be desifpreal

maximum of three patients for acute care inpatient services.

The total number of beds am inpatient care service depends on the service type (acute
or intensive care) and the service needs of the individual healthcare facility.
Depending on the number of beds and planning layopatient care service wards

can be arranged assingle serveor could be divided into clusters. According to the
Turkish regulations (MH, 2011bqtensive care inpatient services with a bed number

of 10 or less can be arranged as a single service. However, services with more than 10
beds should be divided intouttiple units of up to 6 beds (MH, 2011b). Moreover,
pediatric inpatient care rooms shobklseparated from units serving adult populations

and includeprovisions for family support.

The design of an inpatient care bedroom should be considered to cothpese
separate functional zones: (1) patient care, (2) family, and (3) btafirder to

encourage family involvement in care, bedrooms should provide a designated area for
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family members. Howevethe interferenceof families with the clinical work witim
the room should be avoided, andnmizing overlaps and conflictbetween the
activities ineach zone should be the primary design goal (Figure 4.8.).

Each patient room should lequippedwith aclinical handwashing basin close to the

entrance, aedical gas paned, soiled linenhampes t or age f or patientsodé a
personal belongings recliner/pullout chair for families, a wallor ceilingmounted

clock, a telephongnd a privacy curtain (for shared bedroont&ch bed should have

acess to daylight. However, the amount of daylight shoulcbipérollable. Théneight

of the windowsill should be low enough to provide the maximum view from the

p at i e nThé Surkibherehulations (MH, 2010) indicate that each intensive care

patient roorrshould have a view through the windows, and the distance between each

bed and the windows should not exceed 12 m.

Bed spacing and clearances are critical considerations in determining final room sizes.
In the standards examined within the scope of ki@sis, there are differences in terms
of the number of clearances. Moreover, aside from these differences between the

standards, the Turkish legislation contains contradictions within itself. The
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Figure 4.8.Functional zones of chemotlagry bay, acute care patient room and intensive care patient
room, respectively
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comparison of clearance requirements of selected standards seenveTable C.5.

For acute care inpatient services, whileDVA (2011) and &1 (2014) standards call

for lower clearancesthe majority of standardgroposea clearanceof 120 cm.
Therefore, it can beconcludedthat a minimum of 120 cnof clearanceshould be
maintained from three sides of the patteied excludingheadof the beg, and the
minimum distancéetween beds should be 120 cm in mioéd patient rooms for easy
movement of staff, appliancesnd patient beds. By the same token, in intensive care
inpatient services, the beds should be arranged in such a way that there is a minimum
clearance of 150ne from three sides of the patiénbed and a minimum of 30 cm
from the head of the bed to th&all (Figure 4.9.). Any fixed obstruction, including
furniture, bed screensr walls, must be avoided within these margins to facilitate

resuscitation and othenedical applications appropriately.

Similar to the clearance values, there are different considesdtionequired room

areas in the examined standards (Table C.5). Moreover, there are inconsistencies
within the Turkish legislation. However, when the explanations are compared with
room size values, it is realized the higher valuesare seen ithe stadards that
requirefamily zones within patient rooms. Therefore, it is inferred that while acute
care patient rooms should have a minimum area of2@ singlebed rooms and 15

m? per bed in multipldbed rooms, intensive care patient rooms should have a
minimumof 24 n¥ of floor area (Figure4.10., 4.11and 4.2.).

Figure 4.9.Proposed clearance requirements for inpatient care service patient rooms
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