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ABSTRACT

Many hospital experiences are unpleasant. A hospital is considered a place where people 
go only when they experience a disease, disorder or crisis, and spending time in the hospital 
is not something to look forward to. Research reveals that an unpleasant environment 
can cause people to feel anxious or helpless, affecting the immune system. A pleasant 
environment can reverse that. Regardless of age and culture, the connection between people 
and nature leads to positive impacts on people’s physical and mental wellbeing. Contact with 
nature, even viewing scenes of nature, can reduce stress and pain and increase pleasant 
feelings. Due to modernisation, people spend most of their time in the built environment and 
architecture plays an important role in improving the occupant’s health and wellbeing. In 
particular, architecture can contribute to positive outcomes in healing and overall wellbeing in 
the healthcare setting.   

Cancer is one of the leading causes of death globally and is the top cause of death in 
South Korea. During the Covid pandemic, the healthcare system and medical technologies 
in South Korea have proven to be of a high standard, but despite this, the death rate from 
cancer continues to grow. In order to improve the healing environment, the architect and 
designer have a vital responsibility to create spaces that encourage the healing process and 
enhance the quality of life. A number of research studies show that a connection to nature 
has positive impacts on people’s lives, and healing is one of them. Rapid development and 
modernisation in South Korea over the past years has resulted in a lack of consideration of 
connecting to nature, especially in healthcare. In this study, firstly, a literature review and 
precedent study will be conducted to explore the notion of holistic design, incorporating 
Biophilic and Salutogenic designs and their impact on healing. Secondly, holistic elements 
will be considered from the literature review and the precedent study, to address the aspects 
applicable to the healthcare system in South Korea
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1.1 BACKGROUND According to the World Health Organisation (WHO), 9.6 million 
people died from cancer in 2018, and cancer is currently 
the second leading cause of death globally. Meanwhile, the 
Korean National Cancer Centre announced that one-quarter of 
deaths in South Korea were due to cancer, and cancer is now 
the leading cause of death. As its growth rate shows no sign 
of stopping, cancer remains a significant concern for South 
Korea’s public health. 
During the current Covid pandemic, the healthcare system 
in South Korea has shown an outstanding response to and 
management of the crisis and the population has experienced 
the high quality of hospital facilities and well-trained medical 
workers. However, as technology has advanced, Korean 
hospitals have focused on medical technologies and innovative 
facilities rather than patient-centred spaces. Even though the 
hospitals serve their functional role of healing, as places of 
treatment and cure, the hospital spaces are designed such that 
they provide a clinical and sterile atmosphere and show a lack 
of consideration of a holistic approach to healing. 

“Healing is a holistic, transformative process of repair and 
recovery in mind, body, and spirit resulting in positive change, 
finding meaning, and movement toward self-realisation of 
wholeness, regardless of the presence or absence of disease.”1

 

1  Lee Ann Jarousse, “Optimal Healing Environments.,” Hospitals & Health 
Networks / AHA 84, no. 

Cancer survival rates and survival statistics use an overall five-
year time frame, which implies that cancer requires a relatively 
long time for the healing process. In fact, cancer patients 
often suffer from progression and recurrence of the illness; 
therefore, the patients and their families often experience severe 
depression, frustration and uncertainty, which affect their health 
and well being. The American Cancer Society emphasises 
the management of physical and psychosocial symptoms and 
impairments related to cancer and its treatment as an essential 
part of cancer care, affecting the delivery and completion of 
treatment and quality of life. 

To enhance cancer care, the hospital environment, where health 
is central, needs to encourage or stimulate the healing process 
by balancing physical and psychological healing. Thus, the 
patient and their families will have a more pleasant and positive 
experience during the treatment than what they currently have. 
Substantial research on Biophilic and Salutogenic theory shows 
that contact with nature is crucial to humans for their physical, 
mental and emotional wellbeing. There is growing recognition 
that the psychological effect of the built environment has a 
strong influence on patients and their recovery. Therefore, 
integrating design elements, affecting people’s emotional and 
psychological wellbeing is becoming an important aspect in the 
built environment to provide a pleasant quality of life, and it is 
now considered to be a promising approach in various fields, 
including the healthcare sector. Accordingly, architects and 
designers have a responsibility to develop healthcare spaces 
that foster healing and wellbeing. It is, therefore, important to 
discuss whether a human, nature-friendly design approach can 
improve healing and recovery and how Biophilic and salutogenic 
design approaches can be used to achieve a holistic healing 
environment for South Korea’s Cancer Centre.  
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1.2 RESEARCH QUESTION How can architectural design enhance healing 

processes for cancer patients in South Korea?

1.3 AIM AND OBJECTIVE OF PROJECT 

Currently, the Cancer Centre in South Korea is 
designed to focus on the innovation of medical 
technologies and physical treatments, and 
there is no consideration or setting provided 
for addressing the patients’ psychological 
wellbeing, which affects overall recovery.  
The terms “Biophilic” and “Salutogenic” design 
are still relatively new to healthcare in South 
Korea, even though various researchers have 
proven their contribution to healing, and they 
are already being adopted around the world in 
healthcare designs to provide valuable healing 
spaces.
This research project aims to explore the 
contributing factors of holistic design in 
healthcare and create a patient-centred 
cancer hospital that supports and encourages 
cancer patients to heal, and that provides 
a pleasant healing atmosphere for the 
delivery and completion of overall health and 
wellbeing.  

CANCER

TODAY

CANCER

TOMORROW

CANCER

OVER TIME

Fig 01. Image of Cancer Plan by Author
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1.4 SCOPE AND LIMITATIONS The Cancer Centre can be divided into four 
departments: Surgical, Radiation Oncology,  
Chemotherapy Oncology and Emergency. 
Surgical and Emergency rooms are most 
likely to be limited by the building regulations 
and medical requirements. Due to the fact 
that this project is to create internal and 
external spaces within the Cancer Centre 
which connect patients and nature, providing 
a welcoming and homely space that provides 
respite from the hospital atmosphere, is 
crucial. 
Surgical, Radiotherapy and Emergency 
units are focused on physical treatment, 
using medical technologies and machines. 
Minimising the institutional and clinical 
feeling in these spaces can be challenging. 
Meanwhile, chemotherapy treatment is quite 
likely to involve patients in various stages of 
cancer, causing a lot of stress and pain for 
the long term, as compared to surgery and 
radiotherapy treatment. 
The design of the chemotherapy unit and 
associated support units is considered to 
be most beneficial to address, including 
a patient-centred space to evaluate the 
positive impact of a holistic design principle 
that focuses on the physical, emotional and 
psychological healing process. Although 
everyone is welcome in the Cancer Centre, 
including people from the community who 
can access the library, the main client target 
of the centre is cancer patients in cancer 
stages one and two (and their families), 
who can move and socialise without help 
and supervision from staff. For patients in 
cancer stages three and four, the pathogenic-

orientated general hospital is considered 
to be more suitable, because the patients 
require intensive medical treatment and 
possible inpatient supervision, involving 
radiotherapy and surgery. In this setting, 
patients, families and staff are connected and 
supported psychologically and emotionally to 
cope with the long term healing process. 
Biophilic design and Salutogenic design 
share similar principles that address well 
being and quality of life. This research 
will focus on addressing Biophilic and 
Salutogenic design principles as holistic 
architectural approaches and how these 
holistic design approaches can improve 
and balance the healing process, in 
order to create a patient-centred cancer 
hospital in South Korea. Some researchers 
consider Biophilic and Salutogenic 
designs are overused as fancy terms for 
green architecture in healthcare design. A 
distinctive design guideline is necessary to 
promote Biophilic and Salutogenic designs 
correctly. Therefore, incorporating these 
designs with current building standards 
ensures there is a focus on users and 
the environment, which is beneficial. By 
integrating the Living Building Challenge and 
WELL Building Standard, the project can 
introduce a conscious design guideline to 
create an effective healing environment.
In this study, a literature review was 
conducted and a precedent study completed, 
to determine a healthcare centre’s spatial 
design characteristics, specifically for cancer 
patients, based on holistic design principles. 

Healing 

Environment

Cancer Treatment

Cancer Support

Nature Community

Fig 02. Image of Healing Environment by Author
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THEORETICAL OVERVIEW

LITERATURE REVIEW
2.0

The project’s objective, using holistic design 
approaches, is to design a cancer centre 
that enhances the overall healing process by 
creating spaces that encourage healing and 
provide pleasant atmospheres. 

This literature review discusses holistic design 
approaches that promote hospital spaces 
to be centres of health both physically and 
emotionally, as well as psychologically. 

Throughout the past decade of development, 
the built environment has faced modernisation, 
and human lifestyles have become more 
complex over time, with less interaction with 
the natural environment. The current trends 
in architecture focus on aesthetic form and 
function, as well as integrating high-end 
technologies. Even hospitals are designed to 
accommodate cutting-edge medical machines 
and equipment, rather than consideration 
being given to the patients in the setting. This 
gives an inevitable impression of a sterile 
or clinical image, and not a place that an 
individual would look forward to spending time 
in2. However, undoubtedly the hospital plays a 
vital role in our health, and the improvement of 
quality experiences in the hospital is required, 
to encourage healing and recovery. 

Growing research shows that Biophilic design 
elements work in various ways to stimulate 
patients towards positive healing, such as by 
reducing stress, pain and improving emotional 

2  Sylvia Leydecker, Designing the Patient Room : A New 
Approach to Healthcare Interiors (Basel: Basel : BirkhГ¤user, 
2017).
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wellbeing3. Among the positive outcomes of 
Biophilic design approaches, reducing stress 
is the key focus. 
The researcher, Roger S Ulrich, described 
stress as a strong negative outcome that 
patients experience, and this directly and 
adversely affects other outcomes4. 
In his research, Stephen Kellert suggested 
the distraction theory, whereby humans only 
have a limited amount of consciousness, 
and by viewing nature, the human brain is 
filled with a pleasant distraction, leading to 
less attention to the pain and resultant pain 
reduction5.

In her book, Designing the Patient Room, 
Sylvia Leydecker describes the hospital as 
an institution for promoting health, not only 
a place for treating disease and illness. She 
points out the problem of today’s hospital 
planning by referring to the standard clinical 
spaces as being optimised for efficiency and 
profitability. 
Leydecker also points out that the focus of a 
hospital is to help individuals to recover, and 
the hospital environment needs to contribute 
to a sense of trust, security and emotional 
reassurance for this to occur. By emphasising 
the mutual relationship between people 
and the spaces they occupy, she stresses 
the vital role of architecture in assisting to 

3  Dominique Hes, Designing for Hope : Pathways to Regenerative Sustainability, ed. Chrisna Du Plessis (Abingdon, Oxon: 
Abingdon, Oxon, 2015).
4  Roger S Ulrich, “Biophilia, Biophobia, and Natural Landscapes Design Guidelines View Project Healthcare Architecture 
View Project,” n.d.
5  Stephen R Kellert, Judith Heerwagen, and Martin Mador, Biophilic Design : The Theory, Science, and Practice of Bringing 
Buildings to Life (Hoboken, New Jersey: Hoboken, New Jersey : John Wiley & Sons, Inc., 2008).
6  Leydecker, Designing the Patient Room : A New Approach to Healthcare Interiors.
7  Leydecker.

promote healing, recuperation, or even just 
the improvement of a condition.6 

“Contact to nature and the careful use of 
colour, light, form, texture, acoustic and 
haptic qualities all provide additional ways 
of offering patients rich, multi-sensory 
experiences that appeal to several senses at 
once.”7

Throughout the world, integrating and 
connecting people and nature has become 
an important aspect in the built environment 
to provide a quality lifestyle; it is now 
considered to be a promising approach 
in various fields, including the healthcare 
sector. 

2.1 HEALING ENVIRONMENT

Health is a condition of wholeness where 
there is a balance of a healthy mind, body 
and spirit. As the built environment is the 
place where people spend most of their 
time in the modern city, architecture plays a 
vital role in designing spaces that positively 
impact human health and wellbeing. The 
Biophilic and Salutogenic design principles 
are considered to be effective design 
tools in the healthcare setting in current 
design trends. Hence, in this section, the 
concepts of these design tools are explored 
to determine an architectural approach for 
creating a holistic healing environment.  

2.2 STRESS   

Stress is one of the most fundamental factors 
of negative outcomes in healthcare.  Typical 
images of a hospital are generally related to 
pain, anxiety and uncertainty, which cause 
stressful experiences or emotions.

Ulrich describes stress as “a process 
of responding to events, environmental 
features, or situations that are challenging, 
exceed coping resources, or threaten 
wellbeing.”8 He highlights the importance of 
understanding stress when implementing 

8  Kellert, Heerwagen, and Mador, Biophilic Design : The Theory, Science, and Practice of Bringing Buildings to Life, p88.
9  Kellert, Heerwagen, and Mador.
10  Roy F. Baumeister et al., “Bad Is Stronger Than Good,” Review of General Psychology 5, no. 4 (2001): 323–70, https://
doi.org/10.1037/1089-2680.5.4.323.
11  Kellert, Heerwagen, and Mador, Biophilic Design : The Theory, Science, and Practice of Bringing Buildings to Life.

biophilic design principles in the physical 
environment. Ulrich listed documented 
research examples of stressful aspects of 
hospitalisation, such as fear about surgery, 
lack of information, reduced physical 
capabilities, depersonalisation, loss of 
control and disruption of social relationships. 
He added that poorly designed healthcare 
environments increase the level of stress that 
a patient suffers.9 

It is also proven from a number of 
researchers that negative attitudes have a 
greater weight on people than positive.10 
Stress does not only affect the person who is 
unwell. For instance, the patient’s negative 
energy and stress have emotional and 
psychological impacts on families, carers, 
and even hospital staff. According to medical 
research, doctors and nurses may also 
suffer from depression, which stems from 
the stressful working environment in the 
hospital.11 

Stress becomes, undoubtedly, one of the 
main obstacles to promoting the overall 
health and wellbeing of patients and staff in 
the healthcare environment.
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3.1 BIOPHILIA AND BIOPHILIC DESIGN 

“A hypothetical human tendency to interact or 
be closely associated with other forms of life 
in nature: a desire or tendency to commune 
with nature.”12 

Healthcare designers and health 
professionals have begun looking for 
solutions to enhance the modern medical 
environment’s interaction with nature. 
The first modern healthcare facility of 
the eighteenth and nineteenth centuries, 
sanatoria relied heavily on a connection to 
the natural environment.9 Large windows, 
exterior verandahs, and expansive grounds 
in a  pastoral setting beyond the city wall 
allowed the body to recover naturally, with 
the benefits of fresh air, good food, and rest 
without disturbance. However, as medical 
technology developed,  modern medicine 
and surgical procedures were proven efficient 
to treat and cure illness, and the long history 
of the restorative benefits of nature became 
separated from modern hospital design. 

The word Biophilia originated from the Greek 
word Bio, meaning life or living thing, and 
philia, meaning love of. It simply means 
a love of life or living things. Erich Fromm 
initially introduced the term Biophilia to 
describe the tendency of humans to be 
attracted to other forms of living nature. 
12  “Biophilia | Definition of Biophilia by Merriam-Webster,” accessed November 21, 2020.
13  Judith Heerwagen, Vivian Loftness, and Susan Painter, “The Economics of Biophilia,” Terrapin Bright Green, LLC, 2012, 
5.
14  Hes, Designing for Hope : Pathways to Regenerative Sustainability.
15  Stephen Kellert, “Dimensions, Elements, and Attributes of Biophilic Design,” Biophilic Design, January 1, 2008, 3, https://
www.researchgate.net/publication/284608721_Dimensions_elements_and_attributes_of_biophilic_design.

However, it was widely used in the 1980s 
when biologist Edward O Wilson introduced 
Biophilia as the biological human bond 
with natural systems and processes.
Wilson explained that the notion of Biophilia 
originated from an understanding of human 
evolution and implied that a connection with 
nature is biologically coded in humans on 
physical, mental,  and social levels.13 

Dominique Hes supported the positive effect 
of Biophilia by describing Biophilia as not 
just the positive experience of green space 
in the built environment, but also the feeling 
of rejuvenation, connection and wellness we 
experience with intimate association with the 
natural environment and other living beings14.

In Dimensions, Elements, and Attributes of 
Biophilic Design, Stephen Kellert highlighted 
that, in the long course of human evolution 
in the natural world, humans’ dependence 
on contact with nature has not diminished 
even with the development of technology and 
modern cities. The benefits of responding 
to the natural environment remain vital to 
humans’ physical and mental health and well 
being.15    

Despite this practical sense of Biophilia, 
modern society has been separated humans 
from nature for some time, and modern built 
environments are increasingly contributing 

LITERATURE REVIEW
HOLISTIC DESIGN FRAMEWORK

3.0
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to a sense of disconnection with the positive 
experience of nature by Inadequate use of 
light, views, ventilation, material and natural 
forms.16

Stephen Kellert consequently stated that 
Biophilic design is the approach to translate 
an understanding of inherent human affinity 
with natural systems and processes into 
the design of the built environment.17 He 
addressed the basic principles for the 
successful application of biophilic design.18

16  Stephen R Kellert and Elizabeth F Calabrese, “The PracTice of BioPhilic Design,” accessed May 13, 2021, www.
biophilic-design.com.
17  Kellert, “Dimensions, Elements, and Attributes of Biophilic Design.”
18  Kellert and Calabrese, “The PracTice of BioPhilic Design.”
19  Kellert and Calabrese.

The Principle of Biophilic Design:19

1. “The biophilic design requires repeated 
and sustained engagement with nature.”

2. “The biophilic design focuses on human 
adaptations to the natural world that over 
evolutionary time has advanced people’s 
health, fitness and wellbeing.”

3. “The biophilic design encourages an 
emotional attachment to particular settings 
and places.”

4. “The biophilic design promotes positive 
interactions between people and nature, 
encouraging an expanded sense of 
relationship and responsibility for human and 
natural communities.”

5. “The biophilic design encourages mutual 
reinforcing, interconnected, and integrated 
architectural solutions.”
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3.2 THE BENEFITS OF BIOPHILIC DESIGN

Biophilic design is considered innovative, 
and growing numbers of designers and 
architectural professionals employ Biophilia 
to enhance the positive relationship between 
humans and nature and to generate spaces 
that can improve human wellbeing both 
physically and mentally.20

Stephen Kellert developed the idea of 
biophilic design in collaboration with Wilson. 
Roger Ulrich, a behavioural scientist, and 
Judith Heerwagen, a psychologist, examined 
and conducted further researches on the 
impact of biophilic design.

In his study in the journal Science, 1984, 
Roger Ulrich first clearly document the 
relationship between the natural world and 
health outcomes by comparing two sets of 
patients recovering from gallbladder surgery. 
The patients with views of trees recovered 
faster and required less pain medication 
than those with a limited view of a brick 
wall. Numerous later studies illustrated the 
positive impact of contact with nature on 
people’s health and wellbeing, such as how 
viewing nature reduced respiration rates, 
blood pressure and heart rate.21 

20  Jacob J Wilhelm and Dina Battisto, Architecture and Health : Guiding Principles for Practice (New York: New York : 
Routledge, 2020).
21  Wilhelm and Battisto.
22  Kellert, Heerwagen, and Mador, Biophilic Design : The Theory, Science, and Practice of Bringing Buildings to Life.

The following findings were noted by Kellert 
in 200522:
- Contact with nature enhanced healing and 
recovery 
- Living proximity to open space reduced 
health and social problem
- Natural lighting, natural ventilation, and 
other environmental features improved 
worker performance, lowered stress and 
resulted in greater motivation.
- Contact with nature increased 
concentration, memory and healthy childhood 
development
- Contributed to the quality of life and the 
increased neighbourliness in the community

In healing, the Biophilic design environment 
helps patients reduce stress and pain and 
enhance their emotional wellbeing. For the 
cancer patient, pain can be the biggest 
concern,  and this causes immense stress, 
such that patients develop depression and 
are discouraged during their treatments. 
Encouraging cancer patients and enabling 
them to have the close support of their 
families and friends to overcome the side 
effects of their illness is imperative. 

These studies support not only the vital role 
of the close relationship between humans 
and nature, but also the fact that Biophilic 

design approaches lead to positive impacts 
on people’s physical and mental wellbeing 
in the built environment. However, despite 
the fact that ongoing research supports 
the positive impacts of Biophilic design 
on humans’ health and well being, clear 
guidelines to implement the design in 
the built environment are insufficient and 
challenging.

In the research paper, 14 Patterns of 
Biophilic Design, key Biophilic design 
patterns are introduced as a design tool to 
provide a better understanding of Biophilia 
and to help narrow the gap between research 
findings and design implementation in a built 
environment. The paper carefully points out 
that these patterns are to address universal 
issues of human health and wellbeing to 
reduce stressors and improve health and 
wellbeing, not to specify the certain programs 
or space types in the built environment.23

The 14 Patterns are following:24

Biophilic design is divided into three 
categories, Nature in the Space, Natural 
Analogue and Nature of the Space.

Nature in the Space represents the direct 
and physical connection of nature in spaces. 
Courtyard Garden, fountains and even potted 
plants, for example, can create meaningful 
and direct connections with natural elements 
through multi-sensory interactions and 
23  William Browning, Catherine Ryan, and Joseph Clancy, “14 Patterns of Biophilic Design: Improving Health & Well-Being 
in the Built Environment,” 2014.
24  Browning, Ryan, and Clancy.

diversity.  
“Visual Connection with Nature, Non-Visual 
Connection with Nature, Non-Rhythmic 
Sensory Stimuli, Thermal & Airflow Variability, 
Presence of Water, Dynamic & Diffuse Light, 
Connection with Natural Systems”

Natural Analogues are organic and indirect 
of nature, such as materials, colours and 
patterns. The organic shapes of the facade, 
wood plank are typical examples of Natural 
Analogues.  

“Biomorphic Forms & Patterns, Material 
Connection with Nature, Complexity & Order”

Nature of the space is related to the view 
and understanding beyond surrounding 
environments by engaging with the pattern 
of Nature in Space and Natural Analogues in 
spaces.

“ Prospect. Refuge, Risk/Peril”
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3.3 SALUTOGENIC DESIGN

Many Eastern health care traditions have 
a strong belief in using the environment to 
treat illness and find cures; whereas Western 
healthcare is mainly focused on the detection 
and treatment of disease. In traditional 
medicine, finding a meaningful explanation 
for illness is essential, and healing is the 
process of understanding the physical, social 
and psychological condition of patients 
surrounding the illness. Traditional medicine 
explains not only the how but also the why of 
illness. 

A pathological approach focuses on finding 
why people get sick and why they are 
infected with a disease. A Salutogenic 
approach addresses radically different 
aspects by explaining why people exist 
towards the positive or negative end of the 
health ease/disease continuum or why they 
move towards either end, whatever their 
location is at any given time.25

Salutogenesis defines the notion that focus 
is on factors for health and wellbeing rather 
than on treating and curing disease. The 
term Salutogenesis originates from the Latin 
Salus, health and genesis, origin; meaning 
health origin. Aaron Antonovsky, a medical 
sociologist, presented and developed 
25  Aaron Antonovsky, Unraveling the Mystery of Health:  How People Manage Stress and Stay Well., Unraveling the 
Mystery of Health:  How People Manage Stress and Stay Well., The Jossey-Bass Social and Behavioral Science Series and the 
Jossey-Bass Health Series. (San Francisco,  CA,  US: Jossey-Bass, 1987).
26  Maurice B. Mittelmark et al., The Handbook of Salutogenesis, The Handbook of Salutogenesis (Springer International 
Publishing, 2016), https://doi.org/10.1007/978-3-319-04600-6.
27  Antonovsky, Unraveling Myster. Heal.  How People Manag. Stress Stay Well.

Salutogenesis as a paradigm, in opposition 
to the pathogenic orientation that dominates 
the modern healthcare sector.24 The idea 
of Salutogenesis started from answering 
the question, “what are the origins of 
health?”. Antonovsky believed there was an 
important relationship between health and 
the physical environment, 25 and presented 
the concept of multiple health generating 
determinants and processes through mental 
orientation, leading to a sense of coherence. 
He considered the sense of coherence as 
the key concept of the Salutogenic model, 
to reduce the complexity of health and 
wellbeing, compared to the pathogenic 
approach.26

Antonovsky describes the sense of 
coherence:

“a global orientation that expresses the 
extent to which one has a pervasive, 
enduring though dynamic, feeling of 
confidence that one’s internal and external 
environments are predictable and that there 
is a high probability that things will work out 
as well as can reasonably be expected.”27

The sense of coherence can be divided 
into three factors, Manageability, 
Comprehensibility and Meaningfulness.

According to Golembiewski, in the hospital 

setting, the understanding of this collective 
synthesis, is a vital part of the process to 
address healthcare design to enhance not 
only a patient’s health, but also the wellbeing 
of the family, carers and staff.28

Manageability can be considered the most 
familiar element in the traditional healthcare 
setting, and architects and designers have 
already worked hard to improve their services 
in this area. Manageability addresses general 
management to provide quality medical 
services for patients and visitors, as well as 
to facilitate improved environments for the 
staff and the carer, to enable them to work 
efficiently and effectively. Manageability in 
regard to Salutogenic design shares the idea 
of efficiency and effectiveness of services 
with conventional healthcare settings. 
However, spatial management introduces a 
new notion of the patient-focused healthcare 
setting; it provides a degree of independence 
and control for patients, encouraging the 
hospital to be less intimidating and creating 
connected relationships between the patients 
and the staff. 

Comprehensibility is a crucial element in 
Salutogenic design that represents the 
understanding and negotiation with the 
surrounding contexts. For the patient, 
understanding what illness they have and 
what kind of treatment procedures are 
planned to get them better is the basic 
construct of comprehensibility in the hospital 

28  Jan A. Golembiewski, “Salutogenic Architecture in Healthcare Settings,” in The Handbook of Salutogenesis (Springer 
International Publishing, 2016), 267–76, https://doi.org/10.1007/978-3-319-04600-6_26.

setting. In  Salutogenic design, the personal 
experience can be a strong means to help 
the patient feel confident and secure, by 
fostering a sense of familiarity and order in 
space. 

Meaningfulness is considered to be the 
sense of meaning or inspiration in life 
and nature.  Golembiewski states that the 
hospital is the last place to affirm meaning 
because the patients are away from people 
and things they love and are meaningful. 
Improving facilities for family and visitors 
can be a simple start to foster a hospital 
that is meaningful. Incorporating natural 
surroundings and creating opportunities for 
social connection in the healthcare setting 
will surely enhance the healing process for 
the patients. 
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3.4 LIVING BUILDING CHALLENGE AND 
THE WELL BUILDING STANDARD 

In modern city life, people spend almost 
90% of their time in the built environment. 
Hence understanding the current problematic 
issues in modern city life and presenting a 
solution for the current built environment are 
imperative. Over the past decade, numerous 
building standards and rating systems have 
been introduced, but they do not directly 
address measurements and evaluations to 
promote an occupant’s health and wellbeing; 
rather they focus on building performance 
and on energy-saving and sustainable 
technologies. 
The Living Building Challenge and the WELL 
Building Standard have been most recently 
adopted to understand the importance of 
health and wellbeing when designing the 
built environment. They share the idea that 
built spaces should act as mechanisms to 
promote everyone’s health and wellbeing 
within them29.
Here, Biophilic and Salutogenic elements 
are incorporated as tools of measurement 
and evaluation. Incorporating Biophilic 
and Salutogenic design strategies with 
the Living Building Challenge and WELL 
Building Standard offers a design framework 
to focus on the design impact from the 
occupant’s perspective and measure the built 
environment as holistically to promote health 
and wellbeing.
29  “WELL Certified | International WELL Building Institute | IWBI,” accessed October 4, 2021, https://www.wellcertified.
com/.
30  “WELL Certified | International WELL Building Institute | IWBI.”

   
3.5 THE WELL BUILDING STANDARD 

The WELL Building Standard is the first 
building standard to focus on the health 
and wellness of building occupants. It is a 
performance-based approach for measuring 
and certifying features of buildings that 
impact human health and wellbeing through 
ten features: Air, Water, Nourishment, 
Light, Movement, Thermal Comfort, Sound,  
Materials, Mind and Community. The 
introduction of the Well Building Standard 
was based on exploring the relationship 
between buildings and people, and the 
focus is to promote health and wellbeing,  
responding to evidence-based medical and 
scientific research.30

3.6 THE LIVING BUILDING CHALLENGE

The Living Building Challenge is a 
sustainability certification program that 
connects to wellness and intends to create 
a regenerative building. The program was 
launched in 2006 and is administrated by 
the International Living Future Institute, 
offering green building and infrastructure 
solutions, from small renovations to those 
on a whole city scale. The framework of the 
Living Building Challenge shares the notion 
to restore the relationship between humans 
and nature, having a positive impact on the 
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Fig 03. The Concpet of Holistic Healing Environment by 
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community. 
This framework is a performance-based 
approach and requires at least twelve 
consecutive months to evaluate overall 
performance in the actual built environment, 
rather than use anticipated models. The core 
imperatives address the structure of the seven 
elements: Place, Water, Energy, Health + 
Happiness, Materials, Equity, and Beauty.31

3.7 A INTEGRATED HOLISTIC DESIGN 
GUIDELINE FOR A HEALTHCARE SETTING
 
The holistic design guideline presents the 
idea of wholeness by incorporating biophilic 
and salutogenic design strategies with Living 
Building Challenge and WELL Building 
Standard elements, to ensure a practical 
approach to addressing the health and 
wellbeing of occupants in a healthcare setting.
The holistic design guideline is intended to 
narrow down the essential design elements 
from each concept, and combine them to 
address the optimal design approach for the 
Cancer Centre design project.      

31  “Living-Future.Org,” accessed October 4, 2021, https://
living-future.org/.
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4.1 CULTURAL BACKGROUND 

Culture is the eyes of how people see 
their world that is influenced by how their 
experiences in life. In Science and health, 
culture is one of the main factors in analysing 
health and behaviour because culture is the 
direct and indirect production associated with 
social, physical and psychological values 
of the population and surrounding nature. 
Understanding characteristics of culture 
in the healthcare setting is an imperative 
process to design the best possible spaces 
to influence healthy behaviour and positive 
feeling.

4.2 HISTORY OF KOREAN HOSPITALS

The history of Korean hospitals can be 
considered over four periods. First, the end 
of the Korean  Empire (1885-1910), when 
Western medicine was introduced to Korea. 
Second, during  Japanese rule (1910-1945), 
when Japan took the lead in Korean medical 
care. Third, the initial establishment of the 
Republic of Korea (1945-1969), which was 
before and after the government was formed 
and until the country recovered from the 
Korean War and its damage. Last, post the 
1970s, when each facet of society’s growth 
was influenced by Korea’s rapid economic 
growth. 
Western medicine in the era of the Korean 
Empire was introduced by missionaries from 
North America and Europe, by the Korean 
government under the influence of the 
Japanese, or by the  Japanese government / 
private sector for the treatment of Japanese 
residents in Korea.  Hospitals built during 
this period include: Gwanghyewon, which 
was established in 1885 by an American 
missionary doctor Horace Allen; Jejungwon, 
rebuilt with financial support from American 
businessman Louise H. Severance; and 
Daehan Clinic, the first public hospital to 
have a modern general hospital system 
due to the Gabo Reform in  1894, which 
modernised all systems in the Korean 
Empire. 
During the era of Japanese rule, public 
hospitals were the mainstay, and missionary 
hospitals played a complementary role. All 
hospitals established in the Korean Empire 

LITERATURE REVIEW
CULTURE

4.0

27 28



were under the control of the Japanese 
government, and a provincial hospital 
network was established,  which became the 
mainstay of Korean medical care at the time. 
By the time Japan was defeated in 1945, 
the number of provincial hospitals had 
increased. The mission hospitals established 
during the Korean Empire became the 
centres of the independence movement, and 
their missionary activities were restricted 
by Japan from the 1920s. As such, their 
functions gradually diminished, and were 
almost paralysed by the end of World War II. 
Hospital establishments in the private sector 
were minimal, and most were operated as 
small clinics. 
Korean medical care, heavily influenced by 
Japan, introduced American medicine and 
a medical education system, and changed 
the medical system to an American style 
through the implementation of the US 
military government in the early days of the 
establishment of the Republic of Korea, after 
the Korean War. During this period, municipal 
hospitals, which were public hospitals, 
suffered from difficulties due to a shortage 
of doctors and outdated facilities. However, 
13 additional city and municipal hospitals 
were established to treat low-income 
patients during the 20 years from 1950 to 
1969. Although Christian mission hospitals 
also had difficulties in operating with only a 
small financial subsidy, the decline of public 
hospitals put mission hospitals in a position 
to play a central role in health care in Korea. 
They started on a small scale but continued 
developing and functioning as public 

hospitals with the highest level of care in the 
provinces. Some of them even developed 
into university hospitals. Due to the crucial 
shortage of medical facilities and medical 
professionals, several medical universities 
were established to train medical staff. 
In 1945, there were five medical schools 
in Korea; six additional medical schools 
were established by the end of the 1960s, 
and university hospitals gradually came to 
play a central role in Korean hospital care. 
Since the early 1960s, political stability and 
economic growth have been achieved, and 
the effects of this have been seen throughout 
Korean society. The 1970s was a period of 
rapid medical development, and hospitals 
also faced a turning point in development. 
In the early 1990s, National Healthcare 
Insurance for all citizens was introduced, 
and due to the fact that this allowed easy 
access to medical services for diagnosis and 
treatment of disease, the number of patients 
in hospitals dramatically increased.  
Since the 2000s, there has been an increase 
in the ageing population and in the national 
income, which has led to growing attention 
to the field of prevention of disease. The 
direction of Korean hospital architecture has 
also faced a wave of change. During this 
time, the Korean National Cancer Centre 
was built and there was a focus on cancer 
prevention at a national level.

Fig 05. Jaejungwon, The First Modern Hospital in South Korea edited by Joongang Daily 

Fig 06. Jaejungwon, edited by KoreanContent

Fig 07. Image of Samsung Medical Centre photography by SMC
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4.3 KOREAN TRADITIONAL ARCHITECTURE 

NATURE FRIENDLY

Harmony with nature is a common notion of the most traditional cultures over the past 
million years, and Korean culture is no exception, especially within architecture. Traditionally, 
Koreans considered humans as part of nature, and respecting the law of nature was the most 
fundamental characteristic and concept within Korean architecture.
Korean architecture introduced environmental-friendly systems to cope with the local climate 
and geographical conditions. Korea is located in the middle latitudes, having a humid 
continental climate and a humid subtropical climate. From June to August, the summer is hot 
and humid, with a temperature over 30o throughout most of the country. In the winter, from 
December to February, the temperature can go as low as -15o. Four distinct seasons, spring, 
summer, autumn and winter, and the mountainous terrain, influenced the development of a 
unique, traditional Korean architectural style, different even to the nearby Asian countries of 
China and Japan. 

NATURAL VENTILATION

Traditional Korean architecture has a close relationship with the mountains. In traditional 
architectural planning, positioning of buildings to face toward mountains is important, to 
control the effect of wind. Careful configuration of the site can increase the benefits of natural 
ventilation in summer and protect the building from the cold wind in winter. 
The orientation of traditional Korean buildings faced the front to the south, toward open land, 
and the rear to the North or mountains. A clay-based open ground in the front of a building, 
called a madang, was the Korean equivalent of a front courtyard or front garden. This was 
usually designed with minimum garden; no trees, just small plants. Meanwhile, the rear of the 
building was planted with trees and flowers, linked with the mountains. This architectural site 
planning naturally resulted in a higher temperature in the madang than in the rear garden, 
developing a temperature difference. As a result, the natural convection current created a 
wind flow between the front and back of the building for ventilation in the summer months.32 

32 Kyoung Kim, “The Natural Environment Control System of Korean Traditional Architecture: Comparison with Korean 
Contemporary Architecture,” Building and Environment 41, no. 12 (December 2006): 1905–12, https://doi.org/10.1016/J.
BUILDENV.2005.07.007.

Fig 08. Traditional Korean House by AWON

Fig 09. The Concept of Natural Ventilation of Traditional Korean House by D.K Kim
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DOORS AND WINDOWS

In traditional Korean buildings, the windows and doors were used to maximise space and  
control indoor comfort, responding to the surrounding environment. 
Doors, Bunhap-mun, in particular, are not only a means of entry and exit, but also can 
become a wall depending on the seasonal climate. The Bunhap-mun is actually a series of 
folding doors between columns, and can be folded open or raised and hung on the ceiling. 
This variation of open and closed applications can be utilised not only to maximise the use of 
the space, but also to control thermal comfort.33 

 Windows act as temperature regulators in a similar manner. However, the most considerable 
function of the openings is their visual connection to the outside garden. The theory of 
Chakyoung, which means borrowing scenery, can be readily found in traditional East Asian 
architecture. In a traditional Korean house, windows and doors are carefully designed, with 
consideration of their size and location focusing on maximal connection to the surrounding 
environment. Instead of hanging paintings on the walls, Koreans open their doors and 
windows to borrow outside scenery to enjoy.34 

 

33 Kim.
34 The Korea Collection : Selected Cover Stories from Years Past (2010.02 - 2011.12) (Seoul : Korean Culture and 
Information Service, 2012), http://lib.ugent.be/catalog/rug01:001961391.

THERMAL COMFORT

The best invention of all time in Korean architecture, was underfloor heating, called Ondol. 
Ondol was invented in the Goryeo Dynasty, but was widely used from the 16th century – 17th 
century Chosun Dynasty. Underfloor heating was not just a solution for heating, it included 
a combination of functions, namely ventilation and air purification in. While heating up the 
building with the underfloor heating, the temperature varied between the floors in each room, 
depending on the distance from the fireplace, and this naturally created convection currents, 
generating indoor airflow. In addition to underfloor heating, Hanji, breathable wallpaper was 
used on the doors and windows, which allowed natural air circulation without having to open 
the windows and doors.35 Thus, indoor spaces could be ventilated and could retain humidity 
with a minimum loss of heating.

Modern architecture benefits from technology development and material innovation, but the 
current position of sustainability in the built environment is debateable. Our experiences 
during the last decades have proven that technological advancement in architecture does 
not always guarantee the quality of a healthy environment. It is therefore timely to look back 
on the cultural benefits of traditional architecture, considering the concept of coexisting 
with nature, not overcoming nature. In this sense, it is sound practice that contemporary 
architecture follows the direction to reconsider its past close connection with nature, 
and reinstate designs within the built environment that are nature friendly. In doing this, 
architecture can promote people’s health and wellbeing by once again balancing the physical 
environment and nature. 

   
 

35 Kim.

Fig 10. Door and Window of Korean Traditional House by AWON

Fig 11. The Concept of Underfloor Heating in Traditional Korean House by Sungho Ham 
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The precedent study reviews the brief 
of architectural design approaches and 
evaluates the holistic design elements in 
each precedent. As the WELL Building 
Standard and the Living Building Challenge 
focus on wellbeing, unlike other rating 
systems, the WELL Building Standard and 
the Living Building Challenge guidelines 
will be used to support the clarification of 
Biophilic and Salutogenic design elements in 
the design approach.

HEALING GARDEN 
A growing number of researchers have 
documented the positive impact of nature 
in promoting healing, and healing gardens 
are considered an essential design element 
in the healthcare setting. In healthcare and 
urban settings, gardens need to be carefully 
designed and positioned for patients and 
other users, to allow them to respite from the 
clinical scene and provide a space for them 
to socialise and exercise with other patients. 
The integration of healing gardens thus 
becomes a facility to promote health benefits.
 
For the purpose of this study, healing 
gardens are defined as therapeutic green 
spaces, designed to promote wellbeing and 
foster emotional and cognitive restoration 
in patients, their families, and staff. 
Researchers in various theoretical fields, 
including Ulrich and Kellert, demonstrate that 
human beings are physically, neurologically, 
36 John J Macdonald, Environments for Health : A Salutogenic Approach (London, 2005).
37 Wilhelm and Battisto, Architecture and Health : Guiding Principles for Practice.
38 Wilhelm and Battisto.

and emotionally responsive to cues in their 
surrounding environment.36

 

 In the book, Architecture and Health, 
Katharina Nieberler-Walker and other co-
authors highlighted that experiences in 
green spaces need to be comfortable and 
conducive to healing for users, and allow 
them to participate in the familiar activities 
of play, exploration, discovery, exercise, 
and more.37 Designing outdoor spaces 
in hospitals aims to promote a sense of 
“normality” for users, and create conditions 
that promote healing. 

Landscapes and green spaces, and more 
specifically healing gardens, need to be 
primary elements in the design of hospital 
projects, particularly in urban contexts. In 
this way, a hospital could take a step to focus 
on shifting the facility from treating sickness 
to promoting health and providing a holistic 
approach to health and wellbeing.38 

PRECEDENT STUDY
5.0

Fig 12. The Concept of Green Connection in QCH by Conrad Gargett
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5.1 MAGGIE’S CENTRES 

“Maggie’s idea was that with the right support, nobody 
would “lose the joy of living in the fear of dying” when 
diagnosed with cancer.”39 

Maggie’s Centres are, non-clinical support centres 
across the United Kingdom and Hong  Kong, 
designed to help patients suffering from cancer, 
and their families.  Charles Jencks proposes that 
the Maggie  Centres are places to provide support, 
information and practical advice; they were never 
intended to be a replacement for conventional cancer 
centres.40 

 
Meggie’s Centres are a primary case study of 
researchers because the centres have no medical 
programs, yet are playing a significant, positive role in 
supporting cancer patients. When Maggie Jencks was 
diagnosed with breast cancer in 1988, she felt that 
the hospital, with its sterile atmosphere, needed to 
be a more supportive place, to make the experience 
of cancer as manageable as possible for everyone. 
Her goal was to create a positive place that could 
provide information about treatment, as well as offer 
psychological support and therapy. 
The Maggie’s Centres are welcoming, with lots of light 
and views of nature; the kitchen area is a place for 
people to gather and form relationships. The centres 
consist of group and individual therapy spaces 
and a library where individuals can research their 
treatment and diagnosis within a comfortable, warm 
atmosphere. 

39 “Maggie’s Centre” accessed February 1, 2021, https://www.maggies.
org/about-us/how-maggies-works/our-story/.
40 Charles Jencks, The Architecture of Hope : Maggie’s Cancer Caring 
Centres, ed. Edwin Heathcote (London: London : Frances Lincoln, 2010).

Fig 13. The Logo of Maggie’s Centre by Maggie’s Centre
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MAGGIE’S CENTRE IN GLASGOW

Architect: 
OMA
Location: 
Glasgow, Scotland

OMA designed a single-level building in the form of a ring of interlocking rooms surrounding 
an internal landscaped courtyard. Each space has a relationship either to the internal 
courtyard or to the surrounding woodland and greenery. The plan has been organised for the 
spaces to feel casual, almost carefree, allowing one to feel at ease and at home, part of an 
empathetic community of people. Located in a natural setting, like a pavilion in the woods, 
the building is both introverted and extroverted. Designed on a small scale, Maggie’s Centres 
provide a welcome respite from typical institutional hospital architecture.41 
41 “Maggie’s Gartnavel | OMA | Archello,” accessed November 22, 2020, https://archello.com/project/maggies-gartnavel.

Design Element 1. 
Daylight
The design provides natural lighting through 
large glazing systems around the structure 
and creates a sense of openness for 
patients, connecting to the garden.

Design Element 2. 
Quality of View/Indoor Biophilia
The building allows an excellent visual 
connection throughout internal and external 
spaces, providing openness rather than 
isolation.

Design Element 3. 
Thermal Comfort
Extra insulation is added to help combat the 
heat loss from a large amount of glazed wall.   

 Design Element 4. 
Open Greenspace/Outdoor Biophilia
The architect worked closely with the existing 
landscape to ensure a comfortable view is 
seen throughout the spaces and to minimise 
the sense of a hospital feeling. 

Fig 14. Maggie’s Glasgow photography by Philippe Ruault

Fig 15. The concept of Daylight by Author

Fig 17. The concept of Insulation by Author

Fig 16. The concept of View by Author

Fig 18. The concept of Greenery by Author
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MAGGIE’S CENTRE LANARKSHIRE

“At its heart, the design of the Maggie’s Centre at 
Monklands General Hospital is simply a tale of enclosed 
gardens,”42 
A perforated brick wall encloses a series of internal 
courtyards and gardens and is intended to provide a 
degree of separation from the hospital grounds while 
still offering a connection with adjacent trees and grass 
through the perforations. This wall conceals a low, 
modest pavilion, which features a sequence of internal 
and external spaces designed to have a domestic, 
approachable scale. Four small courtyards were 
added around the building to bring in light and provide 
sheltered outdoor spaces, including two in the centre 
that is topped with reflective perforated light catchers.43 

42 “Reiach and Hall Adds Walled Gardens to Maggie’s Centre 
Lanarkshire,” accessed November 22, 2020, https://www.dezeen.
com/2014/10/20/reiach-and-hall-architects-maggies-centre-lanarkshire-
walled-gardens/.
43 “Reiach and Hall Adds Walled Gardens to Maggie’s Centre 
Lanarkshire.”

Architect: 
Neil Gillespie of Reiach and Hall Architects
Location: 
Airdrie, Scotland

Fig 19. Maggie’s Centre Lanarkshire photography by David Grandorge
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Design Element 1.  
Daylight

The architect created pocket-like spaces 
that connect to the internal courtyards and 
enclosed gardens, which allow natural 
lighting.

Design Element 2. 
Quality of View

The walled enclosure offers moments of 
visibility and outlook, together with places of 
privacy and inlook.

Design Element 3. 
Open Greenspace/Outdoor Biophilia

The architect created a low lying building that 
negotiated the space between existing lime 
trees and introduced a matrix of courtyards 
connecting the landscape to the porous 
structure. Incorporating external space 
plays a significant role to make the centre 
appealing to patients. The gardens invite 
visitors and allow them to engage with the 
spaces.

Design Element 4. 
Natural Material/Indoor Biophilia

The centre embraces an articulated brick 
wall, providing a sense of continuity as well 
as security. Internal spaces are in-filled in 
timber, and birch walls and limed oak floors 
create homely and warm areas to welcome 
visitors and enhance a sense of materiality.   

Fig 24. Courtyard Location, 
by Neil Gillespie of Reiach and Hall Architects 

Fig 22. The Concept of Enclosure Garden, 
by Neil Gillespie of Reiach and Hall Architects 

Fig 25. Inner Courtyard, 
Photograph by David Grandorge.

Fig 20. Daylight, 
Photograph by David Grandorge.

Fig 21. Private Space, 
Photograph by David Grandorge.

Fig 23. Green Connection, Maggie’s Centre Lanarkshire 
by Neil Gillespie of Reiach and Hall Architects 
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5.2 HEALTHCARE CENTRE FOR CANCER 

Architect: 
Nord Architect
Location: 
Copenhagen

“As a new cancer patient, it can be a great hurdle to come 
to the centre and take on your new identity as a cancer 
patient. Therefore we have done a lot to make the building 
as warm and welcoming as possible. There are no large 
reception areas and no secretaries. You enter through a 
lounge area and are welcomed by volunteers who help 
you get the assistance you need. The volunteers are all 
people who have dealt with cancer, so they know some of 
the feelings you are going through.” 44

Nord Architect created a healthcare centre which is 
more like a home and less like a hospital. Situated in a 
semi-residential area, this centre is shaped like a series 
of traditional looking house blocks with steep rooves. It 
provides a warm and welcoming atmosphere, minimising 
the stressful environment for the patients. Unlike 
Maggie’s centres, which focus specifically on supporting 
the patients, this centre provides a broader range of 
treatments and therapies for cancer patients. 

44 “Healthcare Architecture | NORD Architects Copenhagen | Denmark,” 
accessed November 22, 2020, https://www.nordarchitects.dk/cancercentre.

Figure 14. Biophilia Elements

Fig 26. the Centre for Cancer And Health by Nord Architects
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Design element 1. 
Open Greenspace/Quality of 
View/Indoor Biophilia

Nord Architect introduced a 
large courtyard, providing 
a visual connection with 
nature along with spaces for 
exercise and contemplation.

45 “Centre For Cancer And Health | Nord Architects Copenhagen | Archello,” accessed February 2, 2021, https://archello.com/
project/centre-for-cancer-and-health.

Design element 2. 
Daylight

The irregularly faceted roof of 
the joined houses creates a 
sequence of gables, allowing 
natural light from different 
windows, and accessible 
balconies that overlook the 
courtyard. 

Design element 3.
Material/Indoor Biophilia

The design introduced the 
concept of combining small 
houses together so that the 
spaces provide a welcoming 
and homely atmosphere. 
Introducing modern health 
facilities with a comforting 
human scale is beneficial 
to enhance the healing 
process.45 

5.3 NG TENG FONG GENERAL HOSPITAL

The Ng Teng Fong General Hospital is located in Jurong, Singapore and was designed by  
HOK. The building was completed in 2015 and is considered one of the most sustainable 
hospitals in the world. The 1.84 million square foot hospital complex includes an outpatient 
clinic, community hospital, and acute care general hospital, with over 1,000 beds in total. The 
hospital is Green Mark Platinum certified, using 60% less energy compared to an average 
hospital in the United States, and 38% less energy than a typical Singaporean hospital.46

The building design focuses on passive design principles to achieve sustainable solutions. 
Operable windows, thermal mass, cross-ventilation, shading, rainwater harvesting, and 
building orientation were all key pieces that factored into the design of the complex.

46  “Ng Teng Fong General Hospital & Jurong Community Hospital - HOK,” accessed February 2, 2021, https://www.hok.
com/projects/view/ng-teng-fong-general-hospital-jurong-community-hospital-ntfgh-jch/.

Fig 27. Courtyard Design by Nord Architects Fig 28. Natural Light, Photography by Adam Mork Fig 29. Roof Design, Photography by Adam Mork

Fig 30. Ng Teng Fong General Hospital by CPG Consultants
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Design element 1.
Thermal Comfort

Natural ventilation across 
70% of the building is used to 
help ensure thermal comfort 
in Singapore’s hot and humid 
climate.  

47  “HCD Mag,” accessed February 2, 2021, https://www.healthcaredesignmagazine.com/ projects/breath-fresh-air-ng-teng-

Design element 2.
Quality of View/Sun shading

Vertical healing gardens are 
placed outside the windows, 
providing views from every 
bed, even several stories off 
the ground level. 

Design element 3.

Daylight

The sawtooth design of the 
patient wards allow for a high 
quality of natural lighting 
for both patients and staff. 
Nine months after opening, 
a survey about lighting 
revealed that 80% of the 
occupants believed lighting 
levels were just right, 90% 
of the patients commented 
that the design helped 
them recover, and 90% of 
the staff reported that the 
design helped them be more 
productive.47

Design element 4.
Open Greenspace/Outdoor 

Fig 32. Vertical Garden, The Ng Teng Fong General Hospital 
by CPG Consultants

Fig 31. Natural Ventilation Plan, The Ng Teng Fong General Hospital by CPG Consultants

Fig 33. Ward Design 1, by CPG Consultants Fig 34. The Concept of Daylight,  The Ng Teng Fong General 
Hospital by CPG Consultants
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Biophilia

Greenery was a key element in the design of the complex, with over 55% of the total site 
being vegetated. This occurs in four different forms; parks, green roofs, vertical plantings,  
and terraces. A park was designed for the community on the lower level of the building 
as a  walking trail for daily exercise. Green roofs form healing gardens and rehabilitation 
spaces to promote activity and mobility. Vertical plantings are inaccessible, but give all 
patients a view from their beds. Terraces provide a respite area for staff, patients, and visitors 
on varying levels in the complex. Native vegetation was brought to the site to help with 
stormwater capture. This helps with heat gain, trapping pollutants, and creating a therapeutic 
environment for healing.48

The project will address the architectural design solution for the Cancer Centre in Daejeon, 
fong-general-hospital-jurong-community-hospital/.
48  “HCD Mag.”

CH VERTICAL GARDEN

GH-CH BRIDGERESPITE GARDEN

STAFF GARDENTHERAPEUTIC GARDENSTAFF RESPITE

LINK GARDENPATIENT WARD

Fig 35. Overview of outdoor Garden, The Ng Teng Fong General Hospital by CPG Consultants
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South Korea. The key objective of the design is to create spaces to encourage people to heal 
and provide a welcoming atmosphere that helps people improve their sense of wellbeing. 
The Cancer Centre consists of an entrance with an informal waiting area, a café, a library, 
medical support units for consultation and offices, chemotherapy treatment units, and outdoor 
green spaces that will positively affect patient’s recovery from cancer. These units will adopt 
holistic design principles by incorporating Biophilic and Salutogenic design principles with the 
WELL Building Standard and the Living Building Challenge guidelines. 

DESIGN  APPROACH 
6.0
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6.1 THE PROPOSED SITE The Proposed site is in Gyesan-dong, Daejeon, 
South Korea. Daejeon is the fifth largest city, located 
in the central region, 160km from Seoul. Deajeon is 
an administration hub as well as a regional medical 
hub, within Chungnam district. 

The proposed site sits on the Hakha regeneration 
district border, and is currently occupied by the 
Daejeon Metropolitan Mental Hospital. Planning is 
underway to move the mental hospital due to a new 
roading development. The site is surrounded by 
mountains and is close to Gyeryong National Park, 
providing outdoor activities for the community and 
a beautiful view of nature. This site has had a long 
history of caring and supporting the neighbourhood 
since the 1950s, and has provided a strong bond 
within the community. Since the Metropolitan Mental 
Hospital was built on the site in the early 1990s, 
the site has been impacted by a negative image 
of mental illness, and community-based caring 
connections have gradually diminished. From 2009, 
new apartment blocks and houses were built in 
the Hakah district over a period of 10 years. The 
Metropolitan Mental Hospital has now been forced 
to relocate due to a new road being constructed 
through one of the hospital units. Losing the long 
history of caring in this community is unfortunate, 
but it opens a new future for the site. 

This project aims to design a cancer centre that 
introduces a positive healing environment that can 
help erase the negative image that arose from the 
existence of the mental hospital, while continuing to 
serve as a community-based healing centre. 

Daejeon Metropolitan Mental Hospital

New Apartment Bolck 
634 Household 

New Apartment Bolck 
418 Household Walk Path

The Proposed Site

Main Access

Apartment Bolck 
704 Household 

Fig 36. District Development Plan by Daejeon Metropolitan city

Fig 37. Site information by Author
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6.2 CANCER NETWORK IN DAEJEON

There are a number of cancer centres 
throughout Daejeon and Chungcheongnam-
do province. Chungnam National University 
Hospital is the primary designated centre. 
Four other big general hospitals, Sun 
hospital, Eulji medical centre, Konyang 
University Hospital, and The Catholic 
University Hospital, also act and support 
as regional cancer centres to reduce the 
cancer incidence, prevalence, and mortality 
rate in the region. The cancer survival rate 
is improving, but according to the Korean 
National Cancer Centre, the number of new 
cancer patients in the region is still high, with 
6,410 new patients recorded in 2018. Cancer 
treatment involved with surgery, radiotherapy 
and chemotherapy, along with the journey 
of healing, is considered to be long term. 
Thus it is deemed necessary to establish a 
regional cancer network to foster the physical 
and psychological healing process. 
The existing cancer centres are competing 
to attract patients, by introducing the latest 

medical technologies to provide a high 
quality of treatment. However, the cancer 
centres are more focused on pathogenic 
solutions of healing and all treatment facilities 
are overcrowded with patients. Thus, the 
experience of waiting in the hospital is 
unpleasant and stressful. The proposed new 
cancer centre aims to focus on consulting 
and chemotherapy treatment, as these 
cause more stress and pain in the long 
term, compared to surgery and radiotherapy. 
Working with the existing cancer centres that 
provide pathogenic-focused treatments and 
research, this new centre will help to alleviate 
the burden of balancing both pathogenic 
and holistic treatments. By establishing 
a balanced regional cancer network, the 
proposed cancer centre will be able to focus 
on a holistic healing process, considering 
each patient’s psychologically and 
emotionally wellbeing, to foster the overall 
wellbeing of the individual and community.      Fig 38. The Concept of Cancer Network by Author
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6.3 PLANNING 

CONNECTING TO COMMUNITY 

The proposed site sits on the southern end of the Hakha 
District, which is mainly a residential area. Ho mountain 
currently acts as a barrier between the site and Hakha 
District with a covering of forest trees. The south of the site 
is the primary and the only access by car, connecting to 
the main road. The rest of the site is surrounded by forest, 
offering a view of nature and walkways. It is connected to the 
surrounding neighbourhoods and a forest playground to the 
North. The site is almost ‘hidden’ land, making it protected 
and private. 
Site planning aims to improve connections from the North, 
which will rejuvenate the area’s use by the community. 
Hence, existing walkways will be redeveloped to provide 
safe and easy pedestrian access to the site, as well as 
encourage outdoor activities for both the patients and people 
from the community. In the planning, the site will be divided 
into three sections: public, semi-public and private areas.

Apartment Block 
634 Houshold

Apartment Block  
418 Houshold

Reconnecting Walkway

Apartment Block
704 Houshold

Private

Semi Public

Public

Connecting to Community

Fig 40. Site information by Author

Fig 41. Site Zoning by AuthorFig 39. Design Process by Author
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SPATIAL ORGANISATION

The proposed design is not only to provide healing 
spaces where the cancer patients and their family 
can get support and information to encourage them 
to get better, but also to connect and educate people 
on a community scale.
The Cancer Centre introduces three different zones 
according to site context; public, semi-public and 
private. Inner and outer gardens will act as barriers 
in order to differentiate the spaces. Provision will 
be made for the patients, their family and staff to 
gain respite from the stressful environment, and to 
socialise and share experiences with others.

Public Zone 
Public spaces will be situated on the southern section 
of the cancer centre, where people first arrive. It will 
consist of the entrance area, a café and a library. 
The entrance area is the space that provides the first 
impression for the patients, and providing a warm 
and welcoming atmosphere to ensure a positive 
feeling is a powerful tool in the healing process.  
The reception and waiting area in the entrance foyer 
are designed to negate the typical impression of 
a healthcare setting that is sterile and unpleasant.  
Clear pathways and directions are incorporated 
for patients to negotiate their way; to choose their 
treatments and activities, as well as connect to 
spaces for support and information.
With cancer, the healing process takes a relatively 
long time, and both family and carer may suffer from 
depression and stress during that time, just as the 
cancer patient may. Focusing on the family’s and 
carer’s wellbeing is as imperative as it is to focus on 
the patients’ wellbeing. Hence, the café and waiting 
areas in the public zone are specifically designed for 

PUBLIC

SEMI PUBLIC

GARDEN

GARDEN

GARDEN

PRIVATE

RECEPTION / WAITING AREA

FAMILY AREA

CAFE

LIBRARY

LIBRARY

GROUP LOUNGE

KITCHEN

GROUP CONSULTATION ROOM

CHEMOTHERAPY

TREATMENT RM.

CONSULTATION ROOM

DOCTOR/NURSE STATION

OFFICE

COURTYARD

COURTYARD

COURTYARD

Fig 42. Spatial Zoning by Author

Fig 44. Blue Ridge Orthodontics, 
Photograpy by Mark Herboth

Fig 45. Courtesy of Umami Cafe 
photography by Architectural Digest

Fig 46. Cedars-Sinai Ventana Cancer Care Clinic by ZGF Fig 47. Forest Valley Hot spring Center 
photography by Zhi Xia

Fig 43. Public zone, Healthcare Centre for 
Cancer Photography by Adam Mork
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the patients’ families and carers, in order to provide spaces 
that offer respite. Here, they can unburden themselves for 
a short while and socialise with other family members and 
carers.

Semi-Public Zone
The library is the interim, semi-public space between the 
public and private zones. It acts as a corridor, incorporating 
outdoor gardens and open paths leading to the private 
zone where the patients undergo treatment. 
The inclusion of a reading area and a group workshop 
area in the wellness centre is essential to the design, 
as these spaces provide a balance between the actual 
clinical treatment and individual cancer management 
and the support and information needed about living with 
cancer. The library and the wellness centre are mainly 
for the patients and families to interact with staff casually.  
Patient and family-focused professional support activities 
and workshops, such as yoga, pilates and seminars are 
provided in this area.

Private Zone
The Private Zone is a succession of light-filled spaces 
with private courtyards, allowing interactive circulation and 
daylight. These restorative spaces are for professional 
consultations and treatments, and consist of a consultation 
area, chemotherapy area, staff zone and informal kitchen 
and lounge. Upon entering the private zone, the first 
courtyard creates a consulting area connected to the staff 
office, and introduces pathways to an informal kitchen 
and lounge, and group meeting rooms where the patients 
spend time waiting for consultations and can interact with 
other patients and staff informally. The chemotherapy 
area incorporates the infusion therapy rooms along with a 
second courtyard, which again allows in natural light and a 
connection to nature.    

PRIVATE

SEMI 

PRIVATE
GARDEN

GARDEN

GARDEN

SEMI

PUBLIC

PUBLIC

Fig 50. Natural Pattern of Wayfinding by Author

Fig 49.The Concept of Wayfinding by Author

Fig 48. The Proposed Plan by Author
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HOLISTIC DESIGN STRATEGY -DESIGN DETAILS 

Daylight / Operable Windows
The quality of light is critical for health and wellbeing. 
Proximity to windows and doors allows occupants 
to control the levels of natural light and supply of 
fresh air, and provides natural ventilation and thermal 
comfort to the building. Exposure to sufficient light 
and air quality can improve a patient’s emotions 
and provide positive experiences, enhancing overall 
health. 

Responsible Water Use – Roof Garden
Sufficient harvesting of water contributes to a 
reduction in the need for water on site.  Managing 
rainwater, grey and black water on-site through 
reuse and filtration is a valuable and efficient design 
approach.

Nutritional Information – Kitchen, lounge and 
café / Gardening Space 
Kitchens, lounges and the café play a vital role 
in promoting a healing environment by guiding 
the patient towards a healthy lifestyle. Access to 
nutritional information and healthy eating guides 
encourages patients to make beneficial dietary 
choices. In order to battle chronic diseases such 
as cancer, healthy eating habits are imperative to 
promote a healthy lifestyle for the patient and help 
them cope with cancer.
Provision of a space for gardening and cultivation 
tasks encourages the patients to engage in the 
production of fresh and nutritious foods. This outdoor 
activity can lead to positive eating habits and a 
positive perception of overall health49.

49  “WELL Certified | International WELL Building Institute | IWBI.”

Fig 51. Images of Design Approach by Author
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Physical Active Design/Biophilia - Therapeutic Gardens 
/ Roof Garden
Gardens are considered to be effective therapeutic tools 
that provide a comfortable and warm atmosphere, reducing 
the typical negative feeling of a healthcare setting, and 
offering adequate degrees of engagement with nature and 
outdoor activity that is important for the cancer patient.
Numerous researchers have highlighted the importance 
of physical activity and how it benefits physical and 
psychological health. Influencing a patient’s positive 
attitudes, decisions and behaviours toward physical activity 
helps them become active and encourages them to be as 
healthy as possible. wThe Cancer Centre introduces inner 
courtyards and outdoor gardens to incorporate various 
individual and group activities for the patient and their 
family, such as yoga and pilates. In addition, the roof of the 
Centre blends into its surrounding site with the formation 
of roof gardens that connect to existing walkways on 
Ho mountain, creating pedestrian-friendly environments 
and encouraging regular walking exercise. Landscaping 
becomes a part of the essential building design, to promote 
beneficial physical activity for the patients.

Adaptive Space Design - Pathways / Spatial 
Engagement
The healing environment is designed to lower stress 
and to encourage the patient to recuperate. The spaces 
in the Cancer Centre are designed to be flexible, such 
that they are promoting support, collaboration and rest 
as needed. Throughout the building, spatial orientation 
offers opportunities to choose the degree of engagement, 
ranging from public activity to private treatment. This spatial 
journey produces a quality system of pathway finding, to 
enhance the satisfaction of feeling independent.  It provides 
a sense of cohesiveness within the environment and helps 
expand the healthcare experience from an individual to a 
community level. 

Fig 52. The Concept of Green Roof 1 by Author

Fig 53. The Concept of Green Roof 2 by Author

Roof, Creating Public Green Walkway Connection

Creating Natural Pattern of Ceiling and Green Roof 
for Planting and Water Harvest
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Cancer is the second leading cause of death worldwide, and 
hence South Korea is not immune from this disease. The Korean 
government and National Cancer Centre pay great attention to 
reducing death from cancer. Improving the quality of medical 
treatment and participating in cancer research are considered public 
health schemes. Despite these efforts, the growing incidence of 
cancer is consistently increasing. Healthcare design, therefore, 
needs to be seriously considered and reviewed in order to promote 
healing and prevent cancer.  
As people spend most of their time indoors in modern city life, with 
less interaction with their natural environment, the growing rate of 
chronic diseases such as cancer is likely to be influenced by the built 
environment. As a result, the built environment becomes crucial to 
foster people’s health and wellbeing. For a chronic disease such as 
cancer, where there is a long-term healing process, the creation of 
a quality healing environment is most critical, compared to any other 
elements.
Throughout recent decades, healthcare systems have adapted and 
incorporated complex and dynamic processes due to rapid medical 
innovation and changes from traditional practices. Ironically, most 
hospitals have become uninviting, institutional places, where health 
practice has a central focus on treatment and curing disease, rather 
than promoting overall wellbeing. 
As healing is considered to be a holistic process of recovery 
or positive change in all aspects of mind, body and spirit, the 
environment providing cancer care needs to encourage or stimulate 
the healing process by balancing physical and psychological 
wellbeing in positive ways. 

This research project has focused on an architectural solution that 
enhances healing environments for cancer patients, incorporating 
theoretical bases from Biophilic and Salutogenic designs. It 
supports the growing focus on the quality of the built environment 
to promote health and wellbeing, provides an understanding of the 
positive effects of Biophilic and Salutogenic designs on physical and 
psychological health, and addresses how these approaches lead to 
a positive quality of life within the built environment.

CONCLUSION
7.0
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A literature review and precedent study were conducted to understand 
Biophilic and Salutogenic design concepts, and to identify the key 
design elements to apply to this project. The literature review and 
precedent study both identified that the current healthcare setting 
lacks consideration of a holistic patient-centred model of care. Hence 
this research project suggests a healthcare environment that will 
promote cancer patients’ health and wellbeing. Further research into 
the key elements, based on Biophilic and Salutogenic designs, was 
conducted to address the practical holistic design approach. This was 
done by incorporating the well-known architectural standards and 
rating systems: the Living Building Challenge and the WELL Building 
Standard. 
Through this process, ten key design elements were identified: 
operable windows, responsible water use, nutritional information, 
outdoor gardens, gardening space, daylight, thermal comfort, physical 
activity opportunity, adaptivity / flexibility. These elements contribute 
to addressing patient-centred models, considering patients’ positive 
experiences and journeys and responding to nature and surrounding 
contexts to improve the level of care. As a result, the purposefully 
designed healthcare environment aims to improve the long-term 
positive outcome of cancer patients’ physical and phycological health. 
The benefits of this envronment also expand to outside the hospital 
setting, by connecting the individual’s care to a community level of 
care.
 
In conclusion, this research project highlighted the fact that architecture 
plays a significant role in enhancing a healing environment. From the 
beginning of the design stage, it is essential that consideration is given 
to the emotional and psychological elements of the environment that 
affect a person’s health and wellbeing. 
In the proposed Cancer Centre, the design does focus on the physical 
and psychological supports for the patient; however, the design has 
also considered the patient’s support network of family, carers and 
healthcare staff as a whole; without this consideration, the overall 
outcome of health and wellbeing is not optimal. 
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Care Clinic by ZGF,” accessed November 4, 2021, https://www.zgf.com/work/1885-cedars-

sinai-ventana-cancer-care-clinic.
Fig 47. Forest Valley Hot spring Center. photography by Zhi Xia, “Forest Valley Hot 
Spring Center Photography by Zhi Xia,” accessed November 4, 2021, https://www.
archdaily.com/935956/forest-valley-hot-spring-center-blue-architecture-design-
studio/5e73642cb35765492a000298-forest-valley-hot-spring-center-blue-architecture-design-
-studio-photo.

Figure 48. The Proposed Plan by Author

Figure 49. The Concept of Wayfinding by Author

Figure 50. Natural Pattern of Wayfinding by Author

Figure 51. Images of Design Approach by Author

Figure 52. The Concept of Green Roof 1 by Author

Figure 53. The Concept of Green Roof 2 by Author
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VIEW FROM SOUTH
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VIEW FROM NORTH
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2. SMALL GROUP LOUNGE
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COURTYARD 1
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WELLNESS CENTER OUTDOOR SPACE
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HEALING GARDEN - CHEMOTHERPY LOUNGE
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HEALING GARDEN 1

HEALING GARDEN 2 HEALING GARDEN 3

HEALING GARDEN 2
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