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ABSTRACT:

While the healthcare industryis struggling with environmental impacts, itis alsotrying to bring together holistic design practices
to create sustainable, patient-centered, and ecologically responsible, energy-efficient healthcare areas. With the increase in studies
focusing on the positive effects of the ecological design approach on the well-being and recovery processes of patients, the
integration of greenelements into healthcare structures becomeseven more important. Integrating e nvironmentally responsible
design (ERD) principles into hospital interior design; It contributes significantly to reducing carbon emissions, resource
consumption, and environmental waste. At the same time, by optimizing energy-efficient systems,adopting sustainable materials,
and creating patient-centered healing spaces by utilizing natural light and natural ventilation, it can both contribute to the
treatment processand reduce carbon footprints. This study proposes a novel approach that integrates ERD elements with
healthcare interior design. Recognizing that the built environment and human health are interconnected, the research examines
innovative design strategies to promote healing through environmentally responsible interior design (ERID). The focus of this
approach is on combining ERD strategies such as healing design, patient-centered design, evidence-based design, and the use of
sustainable materials, daylight, natural ventilation, energy-efficient design, sustainable design, and biophilic design. As a result of
this integration, drawing attentionto the role that patient-centered green interior designs playinimproving the health and well-
being of patients and the efforts to minimize the negative effects of hospitals onthe environment. Also, itis aimedto encourage
the healthandconstructionsectorsinthissense and propose a pathtowards a green future.

KEYWORDS: Environmentally Responsible interior Design, Healthcare Buildings, Patient Wellbeing, Healing Environment
0z:

Saglik sektorii geldigi nokta itibariile bir yanda gevresel etkilerle bogusurken, diger bir yanda sirdirilebilir, hasta odakl 1 ve ekolojik
acidan sorumlu, enerji-etkin saglk hizmetleri alanlari yaratmak igin bUtlincil tasarim uygulamalarini bir araya getirme gabasi
icindedir. Ekolojik tasarim yaklasiminin hastalarin iyi olma ve iyilesme sirecleri Gizerindeki olumlu etkilerine odaklanan
¢alismalardaki artisla beraber de yesil unsurlarin saglik yapilarina entegrasyonunu daha da 6nemli hale getirmektedir. Cevresel
acidan sorumlu mimari ilkelerinin hastane i¢ mekan tasarimina entegrasyonu; karbon emisyonlarinin, kaynak tiiketiminin ve
cevresel atiklarin azaltimasinda dnemli 61¢lide katki saglamaktadir. Ayni zamanda; enerji verimli sistemleri optimize ederek,
strddirilebilir malzemeleri benimseyerek, dogal isik ve dogal havalandirmadan yararlanarak hasta-odakliiyilestiren mekanlann
olusturulmasisayesinde hem tedavi slrecine katki saglanabilirhem de karbon ayak izlerinin azaltimasi saglanabilir.
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Bu ¢alisma, gevre sorumlu tasarim unsurlarinin, saghk yapilari hizmetleri ve i¢ mekan tasarim kriterleri ile bitiinlestiren yeni bir
yaklasim énermektedir. Yapili gevre ile insan saghginin birbiriyle baglantilioldugunu kabul eden arastirma, cevre sorumlu i¢ mekan
tasarnimiyoluylaiyilesmeyi tesvik edecek yenilikgi tasarim stratejilerini irdelemektedir. Bu yaklasimin odaginda, iyilestire n tasanm,
hasta-odakli tasarim, kanita dayali tasarim 6g8eleri ile strdirilebilir malzemelerin kullanimi, glin 15181, dogal havalandirma, e nerji -
etkin tasarim, strdarilebilir tasarim, biyofilik tasarim gibi ¢evre sorumlu tasarim stratejilerinin birlestirilmesi yer almak tadir. Bu
entegrasyonun sonucu olarak gelecegin saglik yapilarinda; hasta odakli yesil mekan tasarimlarinin, hastalarin sagligini ve re fahini
gelistirmede oynadigl role ve hastanelerin ¢evreye olan olumsuz etkilerinin maksimumda minimize etmeye ¢alisiimasina dikkat
cekilerek, saglik ve yapisektorini buanlamda tesvik etmek hedeflenmektedir.

Anahtar Kelimeler: Cevre Sorumlu i¢ Mekén Tasarimi, Saglik Yapilari, Hasta Saghdi, lyilestiren Cevre

INTRODUCTION:

A paradigm change is occurring in the field of healthcare design today due to the pressing need for environments that not only
promote patient and environmental well-being but also physical healing. Conventional healthcare interior design has frequently
been utilitarian yetimpersonal, with little thought givento howthe physical environment affects the healing process. Inresponse,
this study offers a revolutionary viewpoint-a innovative method of environmentally conscious interior design for healthcare
facilitiesthat prioritizesthe health of the patient.

Integrating environmental responsibility with healthcare design involves a comprehensive rethinking of the therapeutic
environment, not just an artistic undertaking. Inspired by the ideas of biophilic design, our method highlights the natural bond
between people and the natural world. This innovative method aims to build interiors that go beyond conventional noms,
establishing a therapeutic environment that is both patient-centric and ecologically sensitive. It does this by i ntegrating sustainable
materials, evidence-based design strategies, and a deep understanding of patient requirements.

The importance of this endeavor becomes clear as we set out on this exploration. Human health is significantly impacted by the
built environment, which also affects stress levels, re cuperation times, and ge neral satisfaction with medical care. This paperaims
to explore the potential of environmentally responsible interior design as a catalyst for improved patient well-being through a
thoroughreview of the literature, ananalysis of current healthcare design paradigms, and the proposal of a prototype e mbodying
ournovel approach.

In addition to adding to the theoretical conversation about healthcare design, this research aims to provide real-world knowledge
and useful applications for designers, architects, and health service providers intending to construct professional environme nts
thatnotonlytreatillnessesbutalsoholistically care forthe people whoinhabitthem. We hope to provide a blueprint for a future
in which environmental stewardship is seamlesslyintegrated into the therapeutic environment, ushering in a newera of patient-
centered care, as we negotiate the uncharted area of this innovative method. Therefore, this study has been focused mainly to
identifyimportant design criterias of ERIDin hospital design and scrutinize relationship between ERID and patient wellbeing. At his
context, the questions were inthis study,

=  Whatarethedesignstrategiesin ERID in hospital buildings?
=  Whatistherelationship between ERID and patient wellbeing?
= Howcan ERID beindudinginhospital interior design?

1. Environmentally Responsible Design (ERD)

In order to comprehend the approach of Environmentally Responsible Design (ERD), it is necessary, first and foremost, to
understand the definitions of green design and sustainability, and question theirassumptions on building design. Fundamentally,
the starting points of green-focused design approaches often revolve around minimizing the harmful effects of construction and
the life cycle of the environment. The increasing trends in consumption, materials, production technologies in the construction
sector, and user expectations/needs continually update the focus and scope of green design approaches. (Sassi, 2006; Jones, 2 008)
Amacro viewofenvironmental responsibility is suggested by sustainable design, which e mphasizes safeguarding the wel Ibeing and
vitality of global ecological systems fornow and future descendants. A detailed viewpointis implied by e co -friendly design, which
is the safeguarding of human well-being and health within the constructed surroundings. The advantages of environmentally
responsible design (ERD), which merges sustainable and eco-conscious design, are vast forour planetand itsinhabitants. (Jones,
2008) ERD strategiescovera range of techniques meantto lessentheinfluence on the environment and encourage sustainability
in building and design. Among the design strategies covered by ERD are adaptive reuse and renovation, life cycle assessment,
energy efficiency, renewable energy integration, sustainable materials, water efficiency, passive design, and educational and
community engagement.
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ERD focuses primarily on three environmental aims known as the "3 Rs": reduce, reuse, and recycle. Using renewable materials,
maximizing energy efficiency, putting passive design concepts into practice, and incorporating green spacesinto constructed
environments are some of thesetactics. Environmentally responsible design (ERD), green design, and sustainable design concepts
all aim to reduce ecological footprints and promote environmental stewardship. ERD might place a higher priority on protecting
regional ecosystems, reducing water use in areas with limited water resources, or addressing environmental issuesin a certain
location. Furthermore, while community involve ment and inclusivity may not necessarily be the focus of more comprehensive
green orsustainable designinitiatives, ERD can concentrate onsocialand culturalelements. (Wehrli, 1986; Jones, 2008) Midtown
Lofts Buildings in Minneapoliswere built according to ERD criteria. (Figure 1)

S | -
Figure 1. ERD Building; MIDTOWN LOFTS, Minneapolis (Url-1)

1.1. Environmentally Responsible Interior Design (ERID)

Despite the existence of various groups like the U.S. Green Building Council that disseminate information about green and
sustainable building construction methods and materials, none of them focus on a design philosophy that encompasses
environmentally responsible interior design and the indoor environment. This lack of focus on interiors creates a knowledge gap
for architects, interior designers, and facility managers who want to establish an environmentally sensitive design approach for
indoorenvironments. (Jones, 2008)

Environmentally responsive interior design (ERID) focuses the sustainable interior architecture with ecological responsibility
includingreducing energy consumption, minimizingadverse effects on the natural environment, and ensuring healthy us e of the
interior. This framework also focuses onthe importance ofachieving sustainability goalsininterior design by incorporating current
technology tools, environment-based programs, and graphic-based methods into the interior design process. (Fadeyi and Taha,
2013) (Jones, 2008) Moreover, dedsion-making process in ERID includes evaluatingallaspects togetherin terms of interior design
components, environmental impact and users' health and well-being. (Celadyn, 2018) (Url-2) ERID encompass various aspects,
including respect for the wisdom of natural systems, interconnectedness, environmental impact of human behavior, use of
sustainable products, continuous education, and vigilance. Also under these aspects, ERID has core principles such as materials
selection, energy efficiency, indoor air quality, waste reduction and recycling, water conservation, flexible and adapta ble design,
green-essentials design criteria’s, social responsibility, educational outreach and awareness and certifications and standards.
(Jones, 2008) (McCoy, 2012) (Fadeyi and Taha, 2013) (Farooq and others, 2015) (Boehm, 2015) These strategies reflect the
comprehensive approach of ERID, encompassing respect for natural systems, human behavior, and the environment, as well as the
use of sustainable products and the need for ongoing e ducation and vigilance. (Table 1)

Table 1. ERID Strategies (byAuthor)

Strategies Objectives Indicators Real Example
Sustainable to reduce the environmental impact | using recycled, reclaimed, locally Th_e _Edge is one Of_ the greenest
Material of construction and building, sourced  materials or  rapidly | buildings globally. Design elements of
. . A this building consist of life cycle
Sel : to contributes to carbon neutrality. renewable sources and certifications. )
election assessment, timber structure,

sustainable materials, smart lighting
energy-efficient and extensive green
roofs. (URL-3)

Energy Efficiency | to optimize energy usage, reduce |usingrenewable energy sources, wind [ The King Abdullah Petroleum Studies

waste, and lower greenhouse gas
emissions,

to integrate  of
technologies,

to minimize the carbon footprint of
buildings,

to contribute to net-zero or carbon-
neutral structures.

energy-efficient

turbines, geothermal systems and
solar panels

making high-performance insulation,
using energy-efficient windows
advanced lighting  systems
natural light,

optimizing HVAC systems.

with

and Research Center has solar panels
and a heliostat system for energy
generation, natural daylight into all
interiors; buffer zones glaring exterior
to a cool, filtered interior. (URL-4)
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Indoor Air Quality
(1AQ)

to ensure proper ventilation to
improve indoor air quality,

using non-toxic interior materials and
natural materials,

the French Lycée and renovate the
Studio Moliére has low VOC materials
of building’s structure and its

to decrease  carbon  emissions
associated with waste disposal.

minimizing single-use products.

to reduce the concentration of |applying proper ventilation and ) S
- equipment, advance the ventilation
pollutants, . humidity control. system with natural sources, eco- |
to uselow VOC Materials. friendly interior materials. (URL-5
Waste Reduction | to focus zero waste in architecture, rethinking, reducing, reusing and | Kamikatsu Zero Waste Center was buit
and Recycling to reduce waste during construction | recycling waste management, with wasting materials, earth-friendly
. . . . . . design aspect and complex facility with
and operational practices, recycling and reusing interior X X
o ) . N research, education, and dialog. It has
to prioritize recycling of materials, materials,

the goal of recreating coterie and
enhance this region. (URL-6)

Water Efficiency

to reduce water consumption and
manage water sustainably,

to implement water-efficient
landscaping design both indoors and
outdoors.

rainwater harvesting,
graywater recycling,
efficient irrigation,
specifying  water-saving
fixtures and appliances.

plumbing

The Building of California Academy of
Sciences is called as The Water Planet.
The building has a design approach
including water efficient landscaping,
providing a savings of 50% by captured
or recycled site water from the green
roof, water use reduction-a saving of
76.9% through graywater re-use, low-
flow lavatories, kitchen sinks and
showers. (URL-7)

Biophilic Design

to integrate natural elements into the
interior design,
to prioritize access to outdoor views
and maximize natural daylight within
interior spaces.

using plants, water features, and
natural materials,
using proper windows and facade to

connect to nature to interior.

ATRI House has minimum carbon
footprint, eco-friendly materials,
climate shells to protect, automatic
irrigation and ecocycle-systems giving
back nutrients from wastewater to
garden plants. (URL-8)

Flexibleand
Adaptable Design

to design interiors with durability and
adaptability in mind to reduce the
need for frequent renovations.

using modular furniture and design
elements to allow for flexibility in
spatial arrangements.

MIE House has a system consisting of
each partitioning wall is a module also
these modular walls have both storages
inside them and can rotate around to
create extra bedrooms or free spaces
for guests. (URL9)

Social to give precedence to moral sources

Responsibility that endorse equitable labor practices
and accountable resource
stewardship.

Educational to encourage sustainable educational

Outreach and programs and educate clients,

Awareness designers, and occupants about the

principles and benefits of ERID.

The Bullitt Center has a Living Building
certification. The building was designed
as a carbon-neutral office. All wood of
building was Forest Stewardship
Council certified. Also, it was used steel
frames and timber materials from
native Douglas Fir certified by the
Forest Stewardship Council. (URL-10)

Certifications and

to seek and follow guidelines from

creating aesthetically pleasing and

Children’s Healthcare of Atlanta

Standards recognized sustainability [ functional  interiors  contributing | Support Center is a building having | -
I - . LEED v4.1 interior design certificateand |
certifications, such as LEED, BREAM [ positively to the environment and the i X X e
for Interior Design well-being of users LEED silver. It is a spedial building
or gn. g : because of interior design certificate
from LEED except the other LEED
certificated building. (URL-11)
1.2. Environmentally Responsible Interior Design (ERID) for Healthcare Buildings

The integration of ERID features in hospital architecture necessitates a careful balance between traditional infrastructure

requirements and green strategies. Utilizing natural light through increased daylighting strategies not only enhances patient and
staff well-beingbutalsoreducesreliance onartificial lighting, thereby conservingenergy (Url -12). Intandem with naturallighting,
the implementation of better water systems, including water conservation and harvesting provisions, plays a crucial role in
minimizing wastage and supporting sustainability within healthcare facilities (Alsawafand Albadry, 2022). Furthermore, the choice
of materials used in construction and interior design is pivotal; by opting for sustainably sourced materials, healthcare buildings
can considerablyreduce their carbon impactandhelpto a greener future. (Guentherand Vittori, 2013) These components, when
combined with energy-efficient equipment and hygiene considerations, e nsure that environmentally responsible design is not only
aboutreducing ecologicalimpact but also about maintaining ambitious standards of patient care and safety. (Hamed and Maksoud,
2017) The keycomponents of ERID for hospitals i nclude promoting gove rnment policy, promoting social responsibility, good care,
professionalism, sustainable purchasing, minimizing wasting, recycling all waste, checking risky materials, sustainable use of all
materials, supporting modern technology, designing efficient architecture, and using devices correctly. (Kallio and others, 2018)
ERID in hospitals also involves implementing energy-efficdent technologies and practices, water conservation, sustainable materials,
waste reduction, sustainable transportation, and creating healing environment and healthful outdoor spaces. Additionally, ERID
for hospitals emphasizes the efficient use of energy, adherence to government regulatory frameworks for sustainability, and the
use of environmentally friendly products. (Dion and Evans, 2023) (Kallio and others, 2018) These components are essential for
creating ERID in hospitals, promoting sustainability, and ensuring the health and well-being of patients, staff, and the wider

community.
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Also, ERID emphasizes the importance of incorporating effective lighting design, recognizingthat the quality of light has significant
implications for both the effidency of medical staff and the comfort of patients. To this end, the inclusion of LED lighting is
advocated, not onlyforits superiorillumination propertiesbutalso forits e nergy efficiency, which can lead to reduced operational
costs anda lower environmental impact. Moreover, ERID guidelines suggest the strategic placement of windows and skylights to
harness the benefits of naturallight, which hasbeen shown to support the circadian rhythms of both patients and staff, enhandng
mood and aiding in the recovery process These design considerations underscore the holistic approach of ERID, where the well -
being of healthcare providers is intricately linked to environmental factors, ultimately influencing the quality of patient care.
(Peavey, 2011) (Guentherand Vittori, 2013) (Hamed and Maksoud, 2017) As the core principlesERIDin hospital buildings should
focus on design approaches of patient centered (PCD) and healing environment (HE) involves balancing sustainability goals with
the unique require ments of healthcare environments. Strategies are tailored to patient-centered design and healing e nvironment
in hospital interiors at below table. (Table 2)

Table 2. ERID Strategiesfor Hospital Buildings (by Author)

Strategies Objectives Indicators Hospitals
ERID' Sustainable Materials to select environmentally friendly | choosing low-emission paints, recycled o 4
and Finishes for patient materials  that contribute to better | content materials, and flooring options
health indoor air quality and patient well-being. | that are easy to clean and maintain.
Case 4
ERID Energy Efficiency to minimize the carbon footprint of |using of clean, renewable energy
interiors, sources, wind turbines, geothermal
to contribute to net-zero or carbon- | systems, solar panels, energy-efficient
neutral interiors. windows, advanced lighting systems
with natural light, optimize HVAC
systems.
Case 1
ERID Indoor Air Quality (IAQ) | to ensure proper ventilation to improve [ using non-toxic interior ~materials,
indoor air quality, natural materials, proper ventilation,

to reduce the concentration of [ humidity control.
pollutants, low VOC materials.

Case 3
ERID Water Efficiency to reduce water consumption and |using rainwater harvesting, graywater
manage water sustainably, recycling, efficient irrigation.
to implement water-efficient | specifying  water-saving plumbing
landscaping design both indoors and | fixtures and appliances.
outdoors.
Case 1
ERID Biophilic Designfor to integrate biophilic elements to | designing patient rooms with views of
HE? Healing promote healing and reduce stress, nature, incorporate indoor gardens,
to connect nature to interiors with | and use natural materials.
landscaping.
Case 2
ERID Flexible and Adaptable [to design interiors that can adapt to |creating flexible waiting areas that can
PCD3 Design different patient needs and | be reconfigured, allowing for different
accommodate various healthcare | seating arrangements or collaborative
activities. interiors.
Case 2
HE NaturalLighting for HE | to maximize natural light to enhance | designing interior with large windows,
patient well-being and reduce reliance | use light shelves to direct sunlight, and
on artificial lighting. install adjustable blinds for patient
comfort.
Case 5

The Role of Environmentally Responsible Interior Design in Healthcare for Enhanced Patient Well-being
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HE Noise Reduction for HE | to implement strategies to minimize | using acoustic panels, sound-absorbing
noise levels, creating a tranquil | materials, and design layouts that
environment for patients. reduce noise transmission.

Case 2

HE Healing ArtInstallations | to useart as a therapeutic element in the [ integrating nature-inspired artwork,
interior design, fostering a positive and | healing gardens, and interactive
calming atmosphere installations that engage patients.

Case 5
HE Wellness Rooms to design dedicated spaces for patient |including meditation rooms, relaxation
and staff wellness. spaces, or areas for staff to recharge,
promoting overall well-being.
Case 1
PCD Patient-Centric to choose furniture that prioritizes | selecting antimicrobial and easily
Furniture patient comfort, functionality, and | cleanable materials, incorporate
infection control. comfortable seating, and provide
adjustable furniture for various patient
needs.
Case 5
PCD PatientPrivacy and to prioritize patient privacy and dignity | incorporating private rooms, use smart
Dignity in the design of individual and shared | design layouts to maintain patient
spaces. confidentiality, and provide isolated
areas for discussions.
Casel
PCD Patient Engagement to integrate technology that empowers | providing patient-centric technology
Technology patients and enhances their experience. | like bedside tablets for communication,
entertainment, and access to health
information.
Case 1l
HRq“ Wayfindingand to design intuitive wayfinding systems | designing interiors more accessible and
Accessibility for patients and visitors and ensure |easier to navigate for all patients,
accessibility for all. without considering their physical
abilities or age.
Case 5
HRq Infection Control to integrate materials and design [using easily cleanable  surfaces,
Measures elements that supportinfection control | antimicrobial finishes, and hands-free
protocols. fixtures to reduce the risk of infections.
Case 3
" Environmentally Responsible Interior Design (ERID,

2 Healing Environment (HE)
3 patient-centered Design (PCD)
4 Hospital Requirements (HRq)

By incorporating these strategies intothe interior design of hospital buildings, itis possible to create healing environments that
prioritize patient comfort, well-being, and environmental sustainability. Each design decision should align with the overarching
goal of enhandngthe patient experience and supporting positive health outcomes.

1.2.1. ERID Impacts to Patient Wellbeing and Recovery

ERID is close on creating a therapeutic environment that supports the well-being of patients during their stay, speeds recovery, and
increases the well-being and motivation of staff. ERID principles focus on creating healthier, more sustainable, and
environmentally friendlyinteriorspaces, which canhave a positiveimpact on patient outcomes. For example, ERID e mphasizes
the use of natural light, indoor plants, and low-VOC materials to improve indoor air quality, which can contribute to patient
comfortand recovery. (Alsawaf and Albadry, 2022)

The Role of Environmentally Responsible Interior Design in Healthcare for Enhanced Patient Well-being
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Additionally, studies have shown that elements such as nature, daylight, fresh air, and quiet, which are keycomponents of ERID,
can contributeto the healing of patients and have a positive impact on theirrecovery. (Recheland others, 2009) Furthe rmore,
the design of hospitals that incorporate ERID principles has been associated with better clinical outcomes, including shorter
postoperative hospital stays and reduced need for pain reliefmedications. (Peavey, 2011) (Huisman and others, 2012) (Mahmoud
and Tayib, 2019)

In addition to ERD elements highlighted previously, human-centered design strategies play a pivotal role in creating a healing
environment within healthcare facilities. By prioritizing the creation of comfortable and welcoming s paces, these strategies focus
on the needs and experiences of patients as central tothe design process. (Douglas and Douglas, 2004) Comfortis not just a matter
of aesthetics; it directly contributesto how patients experience their healingjourney. The implementation of red uced che mical use
in building materials and cleaning products, for instance, can mitigate the risk of adverse reactions and promote a toxin-free
environment, which is essential for patient well-being and can lead to shorter recovery times. (Jalal, 2018) Moreover, the
enhancement of indoor air quality through increased ventilation is another strategic design consideration that can have asignificant
positive impact on patient health, reducing the potential for airborne infections and contributing to faster healing. (Settimo and
Capolongo, 2019) Furthermore, access to natural light is a design strategy that can have a profound effect on patient recovery.
Numerous studies have shown that disclosure to sun or day light can contribute regulate sleep patterns, increase mood, and
therefore optimize the healing process. Access to daylight and nature views has also been correlated with more positive dini cal
outcomes, such as better recovery, lesspain, reduced stressand shorter postoperative stays. (Aripin,2007) (Simonsen and others,
2024) This strategyaligns with the broader objective of sustainable design, which seeks to create not onlya healthier environment
for patients byleveraging natural resources butalsoa more comfortable one. Forinstance, the incorporation of natural elements
such as indoor plants and water features can reduce patient stress and improve healing times, demonstrating the therapeutic
benefits of integratingnaturalbeauty within hospital settings. (Huisman and others, 2012) These design strategies, when applied
thoughtfully, can transform hospitals into patient-centric environments that notonlyaid in recoverybutalsoenhance the overall
satisfactionand well-beingof those in care. (Intrevado and others, 2019) (Prakash, Srivastava. 2020) (Douglas and Douglas, 2004)

Studies have shownthat well-designed hospitals, such as those following standardized patient room designs, sufficient ventilation,
and better ergonomic design, enhance staff and patient safety, diminish healthcare mistakes, and enhance the productivity and
efficacy of medical services provision. (Capolongo and Settimo, 2017) (Simonsen and others, 2024) Additionally, rooms with views
have beenfoundto have a noticeable influence on patient re covery, leading to fewer doses of analgesics and shorter postoperative
hospital stays. (Huisman and others, 2012) Also, ERID strategies incorporating natural elements like indoor gardens improve patient
healing timesbytappinginto ‘biophilia’, a deep human-nature connection. Suchintegrationin healthcare design offers patients a
visually soothing environment, redudng stress and promoting faster recovery. (Simonsen and others, 2024) ERID considers the
patient’s sensory experience, using soft lighting, comfortable furniture, and calming colors to s upport healing. These choices meet
patients’ psychological needs, providing comfort and tra nquility, reducinga nxiety, and enhancing the healthcare experience. Thus,
ERID’s holistic principles are crucial in enhancing patient recovery and creating a healin g-friendly environment.

2. Methodology and Case Study

In this study, ananalytical methodologyis adopted to examine the relationship between the ERID approach and patient well -being.
The methodology depends onto solve problem according to a theoretical information to get the findings. Itis a method of dividing
a certainsubjectinto parts and reachingthe whole again with these parts in accordance with certain rules. (Almamoori, 2014) This
paperincludesin detailed searching on literature extracting key sources related to the ERD over the sustainable and green
approaches, hospital (interior) design, patient wellbeing. Because thereis a fewstudyabout ERD or ERID hospital design. Through
a methodical arrangement of collected information and data from primary sources, a conceptual framework takes shape. this
researchdraws a knowledge from various disciplines in a theoretical foundation, particularly emphasizing healthcare complexi ty-
challenges, environment, patients, interiors and nature. These conceptual frameworks are utilized via the analytical approach,
enabling the reevaluation and scrutiny of the subject matter from an interdisciplinary viewpoint, with the subject positioned at the
core of the theoretical framework. (Pag, 2023) The research method consists of three sages. Initially, strategies related to
sustainable design, green design, ERD, and ERID will be extracted from literature. In the second stage, challenges, and requi rements
in creatingenvironmentally responsible hospitalinteriors will be examined and a model, integrating ERID with hospital design, will
be proposedalong with suggestions and hospital examples. In the third stage, the hospitals, having green and s ustainable des ign
strategies atthe sametimeininteriorandarchitecture design with some national orinternational certificates, were analyzed and
compared aspect of proposal strategies of ERID. After all these stages, it is aimed to present a conceptual model for ERID for
hospitals including relationship between patient wellbeing and ERID.

2.1. Case 1: Khoo Teck Puat Hospital in Singapore

Khoo Teck Puat Hospital (KTPH), a LEAF-certified, award-winninglike the 2011 SIA Architectural Design Award for Best Healthcare
Building, healthcare institution, is renowned forits biophilic design. Boosting the indoor environment is central to their operations
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and was the foundation of every design choice. Comprehensive studies, notably by the World Green Building Council, have
demonstrated that a sustainable hospital structure that maximizes indoor environmental standards can elevate patient
recuperation rates by 20%.” Its ‘forest-like’ structure indudes water features, diverse flora, and fauna, creating a calming
atmosphere with the goalof human well-being. The design ensures naturallight, ventilation, and views, redudngenergy costs by
50%. 82 percentof the inpatient beds are primarily passively cooled and naturally ventilated inthe tropical climate, Photovoltaic
solar panels and systematic garden maintenance through stormwater run-off further enhance efficiency. With 18% of the total
floorarea as greenand blue spaces, it also serves as a public health educator. The buildingwas built to get to live practice inwlving
profound integration ofvegetation and construction according to belowfive strategies;

=  Sight(visualaccessto waterand green),

=  Smell(chosing of scented plants),

=  Sound (falling water),

- Diversity (for plants, birds and butterflies),

=  Community(publicareas situated within blue-green zones).

With carefully planned cover leaves, breezeways, light wells, and flow-through ventilation, the building was naturally ventilated.
The idea was to provide patients with vistas, pleasant breezes, and natural light without having to worryabout rain orsungl are. It
has cutting-edge energy-saving technologies including photovoltaic solar panels and a special structural arrangement that may save
energyexpenditures by up to 50% while supplying natural airto up to 70% of the floor surface. The garden motif aims to reduce
some of the stress that comeswith s pending extended amounts of time in a busy hospital, for both staff and patients. Gardens and
balconies on the higher floors bring the experience right to the patient's bedside. The quantity of heat and light that enters the
hallways is managed by sunscreens and large overhangs, while air-conditioned areas of the building, including operatingrooms and
labs, were grouped together to reduce their exterior surfaces and heat gain. The hospital mayfurtherlower the costand carbon
footprint of hospital maintenance by ensuringthat the several gardens are routinely maintained by stormwater runoff and
therefore minimizing the quantity of waterimported from other places. (Url-12; Url-13; Url-14)

L8 S e

H INFORMATION

Figure 2. KhooTeck Puat Hospital, Singapore (Url-12:17)

2.2. Case 2: The Deventer Hospital in the Netherlands

Excellent testing fadlities, nursing de partments, testing rooms, multipurpose rooms, stores, parking, and other fadlities are all
features of the Deventer Hospital. Its layout provides plenty of room for expansions and future reorganizations, fostering an
atmosphere that makes patients, physicians, and guests feelsecure, at ease, and at home. The architectural, interior, and structural
design was done by DHA. The Netherlands' Deventer Hospital uses a few eco-friendly design techniques. Effective insulation,
natural ventilation, heat-cool storage, heat pumps, alternate renewable energy sources, and exhaust ventilation with heat recovery
applications are a few of these. The hospital also uses concrete core activationanda heat pump for low -temperature heating, heat
recovery from ventilation air, and cascading rainfall to open-surface water. A wooden window frame, a green roof, and energy-
recovery methods like energy wheels—which collect heat, cold, and latent energy-are among the extra features. These
environmentally friendly practices have a major positive impact on patient wellbeing, environmental sustainability, energy
efficiency, and decrease in energy usage inside the hospital. (Sala, 2017) (Url-18; 19; 20)
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Figure 3. The Deventer Hospital, Netherlands (Url-18,19,20)
2.3. Case 3: Great Ormond Street Hospital, UK

As one of the few hospitalsinthe UKto declare a climate emergency, GOSH is dedicated to sustainable business practices and is a
member of the Sustainable Medicines Partnership. (Url-21) (Url-22) Great Ormond Street Hospital (GOSH) hired Sable in 2008 to
design a new Landor-inspired environment and naturalistic wayfinding system. The goal was to create situations that were
interesting, entertaining, and disarming in order to help visiting patients and their familiesfeel | ess anxious and afraid. Since 2008,
we have produced and overseentheinstallation of manysurroundings, such as public s paces, hallways, and wards, in addition to
several signage options and teaching materialsthat make use of the enormous library of characters that ourin -house artists have
created. Patients can improve theirskills in produdngvisual arts projects for the NHS. (Url-23)

Figure 4. GreatOrmond Street Hospital, UK (Url-24,25)

2.4. Case 4: Maggie's Centre Barts, United Kingdom

Maggie's Centre at Barts Health NHS Trustin the UKis a cancer care center, providing dedicated support for patients and families.
The building's design includes a public roof garden with flowering trees, offering space for activities like yoga and meetings. The
interior features carefully curated colored lighting that transforms with the day and seasons, creatinga unique ambiance. Strategic
lighting placement, colored lenses, and translucent glass on the facade uplift the corner of Barts Hospital square. Barts Health, a
distinguished healthcare providerin Britain, attends to the healthcare needs of 2.5 million patients, specializing in heart and cancer
services and employing state-of-the-art healthcare equipment and devices. Notably, the institution has committed to ambitious
carbon reduction targets from the baseline year of 2018, encompassing a 67% reduction in CORE emissions by 2032, a 50%
reductioninenergyandwater emissions, a 75% reduction in emissions from business and patient transport,anda 25% reduction
in emissions from waste.
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Key performance metrics reveal substantial accomplishments, witha notable 22.5% reductioninenergy demand for gas and 30%
for electrical energy, resultingin a 28% reduction in energy expenditure and a concurrent 27% reduction in CO2 emissions, as
modeled. A strategic review of energy management practices and data acquisition activities was undertaken, leading to the
development of an enhanced calibrated model utilizing authentic building data. The calibration process successfully met the
stringent thresholds outlined in ASHRAE Guideline 14. Utilizing a combination of building data and advanced computer modeling
techniques, Integrated Environmental Solutions (IES) has successfully generated a virtual benchmark of the building. This
benchmark not only meets but surpasses the calibration criteriaoutlined in ASHRAE Guideline 14. The calibration processachiewed
hourlyprecision for electricity-related data, while monthly calibration wasrealized for gas consumption, a ccurately modeling daily
durations. The data encompassed various aspects, including energy consumption, plant operation, and indoor environmental
conditions. Additionally, IES sourced hourly weather data crudal for Heating & Cooling Degree Day calculations and comprehensive
building energy simulations." (Url-26; 27; 28; 29; 30)

1 ——

Figure 5. Maggie's Centre at Barts Health NHS Trust, United Kingdom (Url-26-30)

2.5. Case 4: Royal Adelaide Hospital in Australia

An excellentillustration of a healthcare institution thatincorporates healing, biophilic design, sustainability, and patient-centered
initiatives is Adelaide, Australia's Royal Adelaide Hospital. Green construction materials, rainwater collection, and e nergy-efficient
equipment are just a few examples of the ecologically friendly elements incorporated into the design. With all inpatient beds in
single rooms with ensuites and movable windows that provide patients access to solitude, fresh air, and views of gardens, the
hospital isintendedto be a journeyto health. It has a communal shopping district, therapeutic gardens, and natural features like
light and ventilation.

Figure 6. Royal Adelaide Hospital, Australia (Url-31;35)
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The hospital also makes use of cutting-edge energy-saving elements, such as a special structuralarrangement that lowers energy
expenses by up to 50% while allowing natural ventilationto reach up to 70% of the floor surface. Moreover, the hospital utilizes
rainfall to transfer waterfalls to open-surface water, a heat pump, and concrete core activation for low-temperature heating and
heatrecoveryfrom ventilationair. These strategies contribute to creating a healing environment that puts the patient experience
first, reflectinginternationalbest practice. The hospital i ncorporates natural elements such as indoor gardens and green spacesto
create a connection with nature. There is an emphasis on maximizing natural light and views of greenery in patient areas under
biophilic aspect. Patient rooms are designed to be spacious and comfortable, and there are dedicated s paces for relaxation and
reflection. The overalllayout is intended to reduce stressand contribute to the healing process. Also, the hospital focus es on patient
well-being by providing amenities like single-patient rooms, personalized care plans, and areas for families to be involved in the
healing process. (Url-31, 32, 33, 34, 35)

CONCLUSION:

ERID aims tocreateinterior environments that enhance the health and well-being of patients, staff, and the wider community while
minimizing negative impacts on the environment. These strategies, encompassing sustainability, energy efficiency, renewable
energy, sustainable materials, waste reduction, biophilic design, patient-centered spaces, and a commitment to life cyde
sustainability, converge to create healthcare environments that optimize patient care while reducing carbon emissions,
contributing to a sustainable and environmentally responsible future for healthcare facilities. ERID is closely related to patient
wellbeing by creating interior environments that promote healing, comfort, and recovery, contributing to better clinical outcomes
and patient satisfaction. The integration of ERID principles within hospital interiors holds the promise of cultivating healing
environments that transcend traditional healthcare spaces. Through thoughtful design interventions such as biophilic elements,
access to natural light, and the incorporation of sustainable materials, ERID becomes a catalyst for transforming sterile dinical
spaces into therapeutic sanctuaries. The evolving landscape of healthcare design presents an exciting canvas for designers,
architects, and healthcare professionals to continue pushing the boundaries of what is possible, marrying environmental
responsibility with patient-centered excellence.

ERID, when applied with a patient-centric lens, places the needs, comfort, and well-being of patients at the forefront. The
intentional design of spaces that promote privacy, personalization, and accessibility contributes to a more compassionate and
supportive healthcare environment. Patient-centered ERID recognizes the inherent dignity of individuals within the healthcare
setting and acknowledges the role of the physical environment in enhancing their healing journey. The selection of materials,
consideration of energy-efficient systems, and incorporation of biophilic elements must align seamlessly with the clinical and
emotional needs of patients. Achieving this equilibrium demands a nuanced approach, where each design decision reflects a
conscientious understanding of the dual imperative of sustainability and patient-centered care. Implementing ERID in hospital
interiors would have some challenges. Implementing sustainable materials and design practices may initially incur higher costs.
Navigating complex regulations and ensuring compliance with healthcare standards can be challenging. The empirical evidence
linking specific design elements to patient outcomes is still evolving. Institutionalinertiaand resistance to change within healthcare
organizations. Ensuring the sustainability of the entire supply chain for materials and furnishings. However, within these challenges
lie opportunities for innovation, collaboration, and the establishment of best practices that can propel the field forward.
Overcomingthese challenges requires a united effort from stakeholders to champion the cause of sustainable and patient-centric
design.

The aspect of ERID for hospital interiors, contributes to the holistic well-being of patients by reduced energy consumption,
minimized environmental footprint, and improved indoor air quality collectively to creating healing environments and eco-
conscious healthcare facilities. This approach canbe reduced stress, anxiety on patients, shortened the time of inpatient, support
theirhealingprocess. Also, ERIDinteriors present more healthier environments than regular hospital and help the healing process
of patients. In addition, hospitals can also focus on improving indoor air quality, using environmentally friendly products, and
creating healthful outdoor s paces to support physical and mental health. Morever, cooperation, education, and a variety of staff-
motivation programs can aid in the implementation of ERID. Additionally, the hospital organization as a whole can benefit from
ongoingpractice development that promotes environmental responsibility. This studyis not merely about constructing structures
butabout craftingcompassionate, s ustainable, and regenerative s paces that playa role in enhancing the well-being of people and
the environmentinthe future. The journey towards achieving thisvision is ongoing, and as stewards of healthcare design, we are
poisedatthethreshold of a future where each decision holds the potential to heal, comfort, and sustain. Inthe healthcare design,
the exploration of environmentally responsible interior design (ERID) principles has revealed a transformative potential that
extends beyond ecological sustainability to encompass healing environments and patient-centered care.
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ETiK STANDARTLAR:

Cikar Catismasi: Yazarlar herhangi bir gikar gatismasi olmadigini beyan eder.

Etik Kurul izni: Bu makalede etik kurul iznine gerek yoktur, buna iliskin 1slak imzali etik kurul karari
gerekmedigine iliskin onam formu sistem tGzerindeki makale s tireci dosyalarina eklenmistir

Finansal Destek: Yoktur.
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