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The scope of this graduation thesis is to ex-
amine the ways in which biophilic design 
can promote healthy and active aging 
within dementia care facilities. Due to the 
rising numbers of senior population and 
the increased need for dementia care 
globally, innovative design approaches 
of dementia care facilities are necessary. 

Biophilic design has captured increasing 
attention as a design philosophy in recent 
years since it can play a crucial role promot-
ing multiple restorative benefits to this target 
group. In fact, experiencing nature through a 
variety of stimuli and engaging in nature-re-
lated activities offers several physical, men-
tal, and psychological benefits that would 
be very helpful for seniors with dementia. 

Through an in-depth literature study, anal-
ysis of case studies regarding healthcare 
and senior care environments, as well as in-
vestigation of the existing rating systems of 
biophilic design today, multiple biophilic 
design guidelines and strategies were col-
lected. These are based on the three Bi-
ophilic design categories as proposed by 

Stephen Kellert and Elizabeth Calabrese 
in “The Practice of Biophilic Design” and 
on the “Fourteen patterns of Biophilic de-
sign” as proposed by Terrapin Bright Green. 

Through a strategic application of the col-
lected design guidelines, a complete re-
search and design proposal was made for 
the design of a dementia care environment 
in Malvalaan, Eindhoven. The importance of 
sensory stimulation is highlighted for the mit-
igation of certain dementia symptoms, thus 
the biophilic design strategies proposed are 
also related to the different types of sensory 
stimulation they evoke to seniors.  In this way, 
an empathic design and a human-centered 
care is introduced, taking under considera-
tion the seniors’ specific needs and wishes. 

The Agora design proposal aims to introduce 
biophilic, sensory and experiential design to 
provide an innovative design approach in de-
mentia care.  Through a strategic application 
of biophilic design, healthy and active aging 
can be promoted resulting to a high quali-
ty of daily life among seniors with dementia. 

Abstract
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Fig. 1.1: Dementia population projections according to the WHO

The pace of population aging is faster than 
in the past, and the number of older adults 
is increasing dramatically. According to the 
World Health Organization (WHO), between 
2015 and 2050, the proportion of the world’s 
population over 60 years will nearly double 
from 12% to 22% (WHO, 2018). Inevitably, 
with an expected number of 2 billion people 
aged 60 years and older by 2050, socio-eco-
nomic challenges will inevitably occur (Gra-
zuleviciute-Vileniske et al., 2020). Thus, the 
development of age-friendly environments 
should be a priority issue in the upcoming fu-
ture.  

According to the WHO, the creation of 
age-friendly environments requires action in 
many sectors: health, long-term care, trans-
port, housing, labor, social protection, infor-
mation, and communication, and by many 
actors – government, service providers, 
civil society, older people and their organ-
izations, families, and friends (WHO, 2018). 
Among these, it is evident that the design of 
the built environment will play a crucial role 
in this, and relevant engineering specialists 
will face a challenge to come up with inno-
vative solutions to develop age-friendly de-
signs supporting the various needs and ca-
pacities of older adults. More specifically, 
urban planning, architecture of healthcare 
facilities that promote healing, and domes-
tic buildings supporting autonomy play an 
essential role in enabling a more active and 
healthy aging process throughout the life 
span (Chrysikou et al., 2016). 

Regarding the design of an age-friendly en-
vironment, there is an emerging literature on 
the important connection to nature and its 
restorative and therapeutic value (Chrysik-
ou et al., 2016).   The integration of natural 
features and processes into the built envi-
ronment offers a wide variety of advantages 
to seniors, providing the appropriate condi-
tions for healthy and active aging (Chrysikou 
et al., 2016).  More specifically, the biophilic 
design concept based on the innate human 
emotional affiliation with nature offers a new 
perspective in the design and management 
of an age-friendly environment (Grazulevici-
ute-Vileniske et al., 2020). The application of 
“nature in space”, “natural analogues”, and 
“nature of the space” biophilic concepts can 
improve social, psychological, and ecologi-
cal aspects of aging (Grazuleviciute-Vileni-
ske et al., 2020). 
Especially for people with dementia, main-
taining health, independence, and auton-
omy would imbue longevity with well-being 
and a more meaningful life span (Chrysikou 
et al., 2016).   Thus, biophilic design seems to 
be a necessary design method for develop-
ing a suitable dementia-friendly environment 
since it can provide sensory stimulations ca-
pable of improving health and well-being. 
This thesis explores the possibilities of biophilic 
design to promote healthy and active ag-
ing among seniors with dementia. In fact, dif-
ferent biophilic design applications tailored 
towards the various needs of seniors with 
dementia are proposed, based on specific 
dementia symptoms.



10

02
Research 
question & 

Methodology 



11

Research question

The aim of this master thesis is to identify the 
ways in which biophilic design can promote 
healthy and active aging to seniors with de-
mentia. 

This question was a result of a preliminary re-
search which highlighted the lack of con-
nection with nature in dementia care facil-
ities, despite the multiple healing benefits of 
nature. Thus, the objectives of this research 
are to define specific biophilic design strate-
gies to promote healthy aging, through miti-
gating crucial dementia symptoms as well as 
active aging among seniors with dementia 
through encouraging social interaction.

In order to answer the above research ques-
tion and  reach these objectives, the research 
question is divided into sub-questions related 
to the topics of dementia and biophilia. 

More specifically, four categories of specif-
ic research questions are defined regard-
ing“dementia”, “biophilia”, “current trends 
in  biophilic design” and “biophilia- demen-
tia”. Under each category two relevant sub 
questions are defined to help structure the 
process of the research. This structure is pre-
sented through the following diagram and 
the research model that follows. 

“How can biophilic design promote healthy and active 
aging in an innovative dementia care center?”

Fig. 2.1: Research diagram
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Literature study 

Literature study is used as a common meth-
od for all the above-mentioned categories 
of questions. It was based on research pa-
pers published on Google Scholar, Scopus, 
and Research gate. In addition, books from 
the TU/e library played a very important role 
in literature study, since they provided rich in-
formation especially on the topic of biophil-
ia. The information retrieved from the papers 
and books was related to three main cate-
gories of topics: dementia, biophilia and the 
way biophilia positively affects seniors with 
dementia. More specifically, the different 
aspects of the dementia disease were stud-
ied and then they were linked to the healing 
benefits of biophilic design. 

Case studies 

In addition to that, eight different case stud-
ies are presented and analyzed to cast light 
on the existing applications of biophilia, both 
in healthcare environments and senior health 
care facilities all around the globe. The eight 
different projects were analyzed in terms of 
their biophilic qualities following certain clas-
sifications of biophilic patterns and strategies 
that emerged from literature study.

Through the case study analysis, various bi-
ophilic design strategies are presented, and 
their architectural implementation is high-
lighted on plans and images. Lastly, through 
a comparative analysis of all case studies, 
the importance of transitional spaces in bio-
philic design is emphasized. 

Rating systems on biophilia 

As a last method, selected parts of the two 
most popular building rating systems are pre-
sented regarding biophilia. Since biophilic 
design is receiving more and more attention 
in architecture nowadays, rating systems 
include sections regarding specific require-
ments in terms of biophilic design applica-
tions. 

Thus, selected parts of the “WELL” building 
certification and the “Living building chal-
lenge” are presented, highlighting the most 
updated biophilic requirements in the built 
environment today. These requirements are 
also compared with the findings from the 
literature review and case studies analysis, 
and it is concluded that they complement 
each other. 

Methodology
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Research Model

Literature study

“How can biophilic design promote healthy and active aging 
in an innovative dementia care center?”

Specific Research questions

Research question

Research Methods

Case studies

Rating systems

Fig. 2.2: Research model 
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According to the WHO, dementia is a clin-
ical syndrome due to brain disease, which 
progresses in time (WHO, 2018). Gradually, it 
leads to disturbances of various higher corti-
cal functions, including memory, cognition, 
orientation, learning capacity, language, 
and judgment (WHO, 2018). 

Dementia is the most popular form of neuro-
degenerative disorder affecting several mil-
lion people globally (Natarajan et al., 2013). 
More specifically, around 50 million people 
have dementia, and there almost 10 million 
new cases every year arise (WHO, 2018). 
Consequently, the total number of people 
with dementia will probably reach 82 million 
in 2030 and 152 in 2050 (WHO, 2018). At this 
point, it is interesting to note that the elder-
ly population is the most affected dementia 
target group,  since 5% of the total dementia 
cases consist of people over the age of 65 
and up to 50% of the cases consist of people 
over the age of 85, as shown in figure 3.1(Na-
tarajan et al., 2013).

Additionally, up to 80% of patients in nurs-
ing care homes are affected by dementia, 
as shown in figure 3.2 (Scuteri et al., 2017). 
Among them, about 40–60% of these pa-
tients develop a wide variety of symptoms, 
including behavioral and psychological 
symptoms of dementia (Scuteri et al., 2017). 
These symptoms include agitation, aggres-
sion, psychotic manifestations with conse-
quent stress, increased pain perception, and 
decreased quality of life (QoL) (Scuteri et al., 
2017). For the definition of the most suitable 
treatment method for each individual case, 
a detailed evaluation of the symptoms and 
assessment of pain is needed (Scuteri et al., 
2017).

3. Dementia 

3.1. Dementia, stages, symptoms, and the respective needs
 
3.1.1. Dementia definition

Fig. 3.1.: Dementia age groups
(Natarajan et al., 2013), edited by the 
author

Fig. 3.2.: Percentage of dementia 
cases in nursing homes (Scuteri et al., 
2017), edited by the author
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Dementia is not considered to be a disease 
itself, but rather a group of symptoms that is 
accompanied by certain diseases or condi-
tions (Natarajan et al., 2013). Among them, 
the decline in cognitive abilities as well as 
behavioral and psychological symptoms are 
the most dominant ones (Natarajan et al., 
2013). 

On the one hand, dementia is character-
ized by chronic progressive mental disor-
der, meaning a decline in cognitive abil-
ities, which includes memory impairment, 
thinking, comprehension, calculation, and 
language (Natarajan et al., 2013). It also in-
cludes aphasia, apraxia, agnosia, and dis-
turbances in executive functioning (WHO, 
2018). On the other hand, dementia is char-
acterized by behavioral and psychological 
symptoms (BPSDs) which are equally impor-
tant to the afore-mentioned cognitive im-
pairments’ symptoms (Perry & Howes, 2011). 
These include psychosis, agitation, anxiety,  

sleep disorders, and possibly depression 
(Perry & Howes, 2011). Additionally, other 
symptoms include sight and hearing loss, 
problems in communication and socializing, 
mobility problems and sleep disturbance 
(WHO, 2018). Since all different types of de-
mentia are progressive, the symptoms vary 
according to the different stages of demen-
tia (Alzheimer’s Society, 2021). 
More specifically, they might be relatively 
mild at first, but they worsen with time, usu-
ally over several years (Alzheimer’s Society, 
2021). It is interesting to note that the different 
symptoms per stage have a strong impact 
on the level of independence and conse-
quently the need of assistance is increased.  
According to the WHO, there are three clear-
ly distinguished stages of dementia: the early, 
the middle, and the later one. The respective 
dementia symptoms, duration level of inde-
pendence and assistance vary per stage as 
shown in the figure 3.3  below (WHO, 2018). 

3.1.2. Dementia stages and symptoms 

Fig. 3.3.: Demetia stages and symptoms, [1] WHO, 2018, [2] Alzheimer’s Society, 2021.
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Early-stage symptoms

The early-stage symptoms are often relative-
ly mild and not quite noticeable (Alzheimer’s 
Society, 2021). More specifically, memory 
problems are one of the most characteris-
tic early dementia stages first symptoms, in-
cluding forgetfulness and losing track of time 
(WHO, 2018). Moreover, difficulties in thinking 
things through and planning arise, together 
with language and communication prob-
lems (Alzheimer’s Society, 2021). Seniors with 
dementia at this stage might also experience 
poor orientation, and as a result they can be-
come lost in familiar places (WHO, 2018). Last-
ly, visual-perceptual difficulties and changes 
in mood or emotion arise (Alzheimer’s Socie-
ty, 2021). 

Middle stage symptoms

At the middle stage, symptoms become 
more obvious, and the person will need more 
support in daily life management (Alzheim-
er’s Society, 2021). In addition, existing prob-
lems with memory and thinking get worse 
and worse and as a result, seniors can easi-
ly forget recent events and people’s names 
(WHO, 2018). Moreover, the difficulties with 
communication increase, so the way a per-
son speaks or uses language is likely to get 
worse at this stage too (Alzheimer’s Society, 
2021).  Also, problems with orientation be-
come more severe and consequently sen-
iors might become lost even in familiar plac-
es (WHO, 2018). Lastly, behavioral changes 
arise, including symptoms of apathy, depres-
sion, and anxiety (WHO, 2018). All in all, at this 
stage seniors with dementia will need assis-
tance with personal care during their every 
day life. 

Late-stage symptoms

At the later stage of dementia, full-time care 
and support with daily living and personal 
care will be required, such as eating, wash-
ing, and dressing (Alzheimer’s Society, 2021). 
Also, the life expectancy at this stage is on 
average lower (Alzheimer’s Society, 2021). 
The most common symptoms of this stage 
include many physical and behavioral diffi-
culties and challenges (Alzheimer’s Society, 
2021). More specifically, the cognitive abili-
ty is very low and therefore seniors are not 
aware of the time and places and they have 
troubles in recognizing relatives and friends 
(WHO, 2018). Also, they have increased mo-
bility problems and especially difficulties 
walking (WHO, 2018). Lastly, they experience 
behavior changes that may escalate to 
aggression (WHO, 2018). At this stage, assis-
tance and supervision are required to satisfy 
the various needs of seniors in a daily basis. 
The various needs per stage are presented in 
the following chapter.
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As dementia progresses, different needs 
arise from physical to psychosocial ones and 
a certain level of assistance or motivation is 
required to satisfy them (Hansen et al., 2017). 
The needs of people with dementia can be 
categorized into physical and psychosocial 
ones (Hansen et al., 2017).

To begin with, concerning the physical needs 
of seniors with dementia, assistance with mul-
tiple routine activities will be required even-
tually, including the demented individual’s 
nutrition, medication, personal hygiene, and 
domestic chores (Hansen et al., 2017). These 
activities can be classified into two main cat-
egories, regarding the activities of daily living 
(ADLs) (e.g., eating, grooming, mobility) and 
instrumental activities of daily living (IADLs) 
(e.g., meal preparation, shopping, financial 
and medication management) (Karon et 
al., 2015). 

It is interesting to point out that great empha-
sis is mostly given to the above - mentioned 
physical needs of seniors with dementia and 
as a result the psychosocial needs are often 
neglected (Hansen et al., 2017). However, 
psychosocial needs are of vital importance 
and they should be taken under serious con-
sideration as well, since seniors with demen-
tia are at risk of being gradually isolated and 
lonely (Hansen et al., 2017). To prevent this, 
maintaining social contact, and engaging 
with meaningful and varied activities are 
crucial factors playing an important role in 
increasing the wellbeing and quality of life of 
seniors with dementia (Hansen et al., 2017).

Lastly, the care needs of people with de-
mentia vary throughout the course of the 
disease, since dementia gradually reduces 
a person’s cognitive function and abilities 
(Shuman et al, 2017). 

More specifically, during the early stages of 
dementia, the care partner of an individu-
al with dementia plays a very important role 
in assisting the individual to maintain his/her 
abilities and provide support (Shuman et al, 
2017). Specifically, assistance with activities 
of daily living (ADLs) is needed, including 
eating, grooming, and mobility (WHO, 2018). 

During the middle stage, assistance with in-
strumental activities of daily living (IADLs) 
is also needed, such as meal preparation, 
shopping, financial and medication man-
agement (WHO, 2018). Lastly, during the late 
stages, additional medical and nursing care 
may also be required to manage complex 
medical conditions, multiple medications, 
incontinence, and mobility devices (WHO, 
2018). Thus, during the late stages of demen-
tia, a person-centered approach to care is 
required dealing with different types of symp-
toms, mitigating physical pain, behavioral 
symptoms, and stress (Shuman et al, 2017).

The different types of needs and the corre-
lation of the different dementia stages and 
the respective needs are presented in the 
figures 3.4 and 3.5 accordingly.

3.1.3. Needs  
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Fig. 3.5.:  The dementia stages and the respective needs
[1] WHO, 2018, [2] Alzheimer’s Society, 2021, [3] Shuman et al, 2017.

Fig. 3.4.: Types of needs for seniors with dementia, edited by the author
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Both “active aging” and “healthy aging” 
are fundamentally important for seniors, and 
they are focused on their individual well-be-
ing as well as their social inclusion.

On the one hand, according to the World 
Health Organization (WHO), “healthy aging” 
is about maintaining the functional ability 
that allows seniors to do the things they val-
ue (WHO, 2017). More specifically, healthy 
aging means that seniors can preserve both 
their physical and mental capacity as they 
age to continue to develop personally and 
contribute to their communities while retain-
ing autonomy and health (WHO, 2017). Ac-
cording to the WHO, healthy aging is part 
of the sustainability development goals, the 
commitment to which will be a priority soon 
in order to help build cohesive, peaceful, 
just, secure, and sustainable societies (WHO, 
2017). A diagram showing the correlation of 
the WHO sustainability goals to the develop-
ment of an age friendly society is presented 
in the Appendix.

On the other hand, the main aspects of “ac-
tive aging” regard the seniors’ capacity to 
remain healthy and physically active as long 
as possible, participating in social, cultural, 
economic, and spiritual activities (Grazule-
viciute-Vileniske et al., 2020). Thus, the living 
environment, including architectural and ur-
ban aspects, and social integration, includ-
ing an active social network, emotional sup-
port, and socially significant activities, are 
crucial for promoting seniors’ mental health 
and achieving their active aging (Grazulevi-
ciute-Vileniske et al., 2020).
Especially for seniors with dementia, social 
engagement plays a very important role 
throughout the aging process. According 

3.2. Dementia in relation to “Healthy and active” aging

to Dr Zeisel, there are three key elements in 
treating and caring for people with demen-
tia: medication, human interaction, and 
physical environment (Chrysikou et al., 2016). 
Thus, the design of the built environment is 
fundamental to achieve healthy and active 
aging among people with dementia. In fact, 
it should not only be accessible and support-
ive of the seniors’ varying needs, but it should 
also promote human interaction. 

More specifically, housing, transportation, 
and public spaces should be easily accessi-
ble to seniors (WHO, 2017). In addition, green 
spaces should be integrated into the archi-
tectural space since this contributes to sen-
iors’ mental well-being with dementia and 
seniors with Alzheimer’s disease (Chrysikou 
et al., 2016). Lastly, spaces designed to pro-
mote physical activity as well as creativity 
and social interaction should be taken into 
account in the design of an age-friendly built 
environment since they can provide a varie-
ty of benefits to seniors with dementia (Chry-
sikou et al., 2016). For instance, common ar-
eas outdoors, such as gardens and spaces 
for horticulture, as well as common spaces 
designed for different uses indoors, such as 
dancing rooms, would be very helpful and 
beneficial to seniors with dementia (Chrysik-
ou et al., 2016). 

However, according to Chrysikou (2016), the 
design of an age-friendly environment tai-
lored towards the promotion of active and 
healthy aging has not received as much at-
tention as the assistive technologies or med-
ication. However, since the physical environ-
ment is a determinant of healthy and active 
aging, it should be considered to develop 
age-friendly environments. 
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Conclusion

+

Health Social 
interaction

Nature inclusive 
environment

Medication

+

Health Social 
interaction

Nature inclusive 
environment

Human interaction, Physical 
environment

This chapter explored the definition of de-
mentia disease, its stages and the respec-
tive symptoms and needs per stage. It be-
comes obvious that more and more people 
are affected by dementia globally and their 
individual needs should be addressed by our 
society. For this reason, the World health or-
ganization has already addressed the need 
to develop age friendly and dementia friend-
ly environments to satisfy the various needs 
of these target groups.

Indeed, many different needs arise as de-
mentia progresses, thus more and more sup-

Fig. 3.6.: The key elements in treating and caring for people with dementia 

port and assistance are needed with the 
ADLs and IALDs of a demented senior in a 
daily basis. However, the psychosocial needs 
of seniors should not be neglected since 
they are one of the most crucial parameters 
in the progression of dementia. If both phys-
ical and psychosocial needs are satisfied, 
then healthy and active can be achieved 
for seniors with dementia. The built environ-
ment plays a fundamental role in promot-
ing healthy and active aging as well, thus 
it should be carefully designed, taking un-
der consideration the various and complex 
needs of seniors.
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The origin of Biophilia, comes from two mean-
ings, firstly life (Bio-) then a love for a specific 
thing (-philia)(Cridland, n.d.). This became 
popularized by Erich Fromm, German psy-
chologist and philosopher in the 1960’s (Crid-
land, n.d.). The idea was later developed 
and brought to public attention by American 
biologist, Edward O. Wilson with his biophilia 
hypothesis suggesting that humans possess 
an innate tendency to look for connections 
with nature and other forms of life (Wilson, 
1984). 

Edward O. Wilson introduced and popular-
ized the hypothesis in his book, “Biophilia” in 
1984, arguing that there are various positive 
effects originating in a biological bond be-
tween humans and the natural world, which 
plays an essential role in human well-being 
(Wilson, 1984). Several architectural exam-
ples of the past prove that this is an old and 
well- known theory. Early civilizations made 
efforts to maintain contact with nature: from 
the gardens of the ancient Egypt nobility and 
the walled gardens of Persian settlements in 
Mesopotamia to the gardens of merchants 
in medieval Chinese cities (Ulrich, 2000).

However, even though biophilia is not a 
brand-new concept, it has not been taken 
under consideration in building design dur-
ing the past decades. In fact, contemporary 
societal trends such as urbanization, building 
design, and lifestyle result in the lack of hu-
man interaction with nature nowadays (Gil-
lis & Gatersleben, 2015). This is why in recent 
years biophilic architecture is part of an in-
novative approach in architecture, where 
nature, life, and the built environment merge 
to create a coherent whole to satisfy the de-
mands, restrictions, and respect for both peo-
ple and the environment (Almusaed, 2017). 
Biophilic architecture not only struggles with 
the negative effects of urban heat island in 
local microclimate scale but also improves 
the human physical comfort and experience 
leading to a healthy life (Almusaed, 2017). 

Thus, in the short term, the application of bio-
philic design can change the environmental 
conditions of a building or landscape, but in 
the long run, it should support an ecological-
ly solid and sustainable natural community 
(Kellert & Elizabeth Calabrese, 2015).

4. Biophilia

4.1.  The term of biophilia and the hypothesis
 

Fig. 4.1.: Biophilic Architecture diagram, (Almusaed A., 2017). 
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The attributes, and experiences of biophilic 
design have been categorized in various 
ways by different contributors. In this chapter, 
two similar classifications of biophilia are pre-
sented by Kellert (2015) and Terrapin Green 
(2014) respectively.

To begin with, the translation of biophilia as 
a hypothesis into design of the built environ-
ment was the topic of a conference in 2004 
and a subsequent book on biophilic design 
(Eds., Kellert, Heerwagen & Mador, 2008). 
There, Stephen Kellert identified more than 
70 different ways for creating a biophilic ex-

perience and contributing authors William 
Browning and Jenifer Seal-Cramer outlined 
three classifications of user experience: Na-
ture in the Space, Natural Analogues, and 
Nature of the Space as shown in the table 
below (Terrapin Bright Green LLC, 2014). 
These are the attributes of biophilic design 
revealing the relation between nature and 
the built environment (Kellert et al., 2015). 

Additionally, another more detailed classifi-
cation is presented by Terrapin Bright Green 
(2014), which provides a framework for un-
derstanding and incorporating a wide va -

4.2.  Attributes, patterns, and experiences of biophilic design 
 

Fig. 4.2.: The attributes of biophilic 
design (Kellert et al., 2015). 
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Fig. 4.3.: The biophilic design patterns 
(Terrapin Bright Green LLC, 2014). 

riety of biophilic design strategies into the 
built environment (Terrapin Bright Green LLC, 
2014). 

According to Terrapin Bright Green (2014), 
biophilic design can be organized into three 
categories, including Nature in the Space, 
Natural Analogues, and Nature of the Space 
(Terrapin Bright Green LLC, 2014). Under these 
categories, fourteen patterns of biophilic de-
sign are distinguished in total (Terrapin Bright 
Green LLC, 2014).  

These patterns consist a framework for bio-
philic design highlighting the most important 
nature-health relationships in the built en-
vironment, relating theoretical research to 
practical design implementation (Terrapin 
Bright Green LLC, 2014). 

Since most of the literature studied on bi-
ophilic design was based on the Terrapin 
Bright Green’s structure, this will also be the 
reference to biophilic design in the following 
chapters of this thesis. 



26

Sensory experiences can be achieved 
through the implementation of some of the 
above-mentioned strategies (patterns). In 
fact, the senses that are activated per bio-
philic design pattern are the following:

1. The “Visual connection with nature” pat-
tern can result in visual stimulation. Views to 
nature can activate a larger portion of the 
visual cortex, which triggers more pleasure 
receptors in our brain, leading to prolonged 
interest and quick stress recovery (Terrapin 
Bright Green LLC, 2014). For example, Kahn 
(2008) argues that the heart rate recovery 
from low-level stress, such as from working in 
an office environment, can be 1.6 times fast-
er when the space has a glass window with 
a nature view, rather than a high-quality sim-
ulated of the same nature view, or no view 
at all (Kahn et al., 2008).

2. The “Non-visual connection with nature” 
pattern is referring to auditory, haptic, olfac-
tory, or gustatory stimuli that engender a de-
liberate and positive reference to nature, 
living systems or natural processes (Terrapin 
Bright Green LLC, 2014). According to Terra-
pin Bright Green, the Non-Visual Connection 
with Nature pattern can activate the senses 
of sound, touch, smell and taste, lowering the 
systolic blood pressure and stress hormones. 
This can trigger the cognitive performance 
and result in perceived improvements in 
mental health and tranquillity (Terrapin Bright 
Green LLC, 2014). 

3. The “Presence of Water” pattern can 
enhance the experience of a place through 
seeing, hearing or touching water (Terrapin 
Bright Green LLC, 2014). Thus, it offers visual, 
auditory, and tactile stimulations. The health 

benefits of this pattern are multiple, including 
reduced stress, increased feelings of tranquil-
lity, and lower heart rate and blood pressure 
from exposure to water features. Also, con-
centration, perception and memory can be 
improved and enhanced. Lastly, psycholog-
ical and physiological responsiveness is en-
hanced when multiple senses are stimulated 
simultaneously (Terrapin Bright Green LLC, 
2014).

4. The “Thermal & Airflow Variability” pat-
tern regards the slight changes in air temper-
ature, relative humidity, airflow across the 
skin, and surface temperatures that mimic 
natural environments (Terrapin Bright Green 
LLC, 2014). More specifically, it regards the 
effects of natural ventilation, its resulting ther-
mal variability, well-being and productivity, 
physiology, as well as the impact of nature 
in motion on concentration (Terrapin Bright 
Green LLC, 2014).

5. The “Dynamic and diffuse light” pattern 
describes the various light and shadow inten-
sities which create conditions that occur in 
nature (Terrapin Bright Green LLC, 2014). In-
deed, there is a great impact of daylight on 
human performance, mood, and well-being 
(Kandel et al., 2013). It is interesting to point 
out that sunlight has a color transition from 
yellow in the morning, to blue at midday, 
and red in the afternoon/evening (Kandel 
et al., 2013). The human body response to 
the different light colors and intensities is ap-
parent in body temperature, heart rate, and 
circadian functioning (Kandel et al., 2013). 
For instance, higher content of blue light (like 
skylight) produces serotonin. On the contra-
ry, an absence of blue light (which occurs at 
night), produces melatonin (Terrapin Bright 

4.2.  Attributes, patterns, and experiences of biophilic design
 
4.2.1. Sensory experiences within Biophilic design patterns 
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Green LLC, 2014). The balance of serotonin 
and melatonin can affect the sleep quality, 
mood, alertness, depression, breast cancer 
and other health conditions (Kandel et al., 
2013).

6. The “Material Connection with Nature” 
pattern regards materials that reflect the lo-
cal ecology or geology to create a unique 
sense of place (Terrapin Bright Green LLC, 
2014). 

physiological responses to variable quanti-
ties of natural materials, and the impact of 
natural color palette occur (Terrapin Bright 
Green LLC, 2014). A characteristic example 
is the green color which has a direct impact 
on cognitive performance (Terrapin Bright 
Green LLC, 2014). 
An overview of the sensory stimulations in re-
lation to the above mentioned biophilic de-
sign patterns is presented in the figure 4.5.

+

Health Social 
interaction

Nature inclusive 
environment

Fig. 4.4.: The relation stimulation resulting from the application of biophilic design
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Fig. 4.5.: The correlation of sensory stimulations in relation to the bi-
ophilic design patterns as presented by Terrapin and Bright Green.
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Contact with nature provides mental and 
physical nourishment (Salingaros, 2015). In 
fact, incorporating nature into the built envi-
ronment provides a wide a range of health 
benefits such as improved cognitive func-
tioning, reduced stress, and improved mood, 
which all contribute to improved health and 
wellbeing (Gillis & Gatersleben, 2015).

It is interesting to point out that historical ev-
idence supporting this design philosophy 
dates back millennia, where nature was 
used as an element for healing (Salingaros, 
2015). In fact, some historical buildings’ struc-
ture used natural elements to trigger a heal-
ing process in the human body. For example, 
hospitals and sanatoria in ancient Greece 
were built  in natural settings, and part of 
successful medical treatment once typical-
ly included time spent in gardens and under 
trees (Salingaros, 2015). There was a careful 
selection of their location, which was usually 
an idyllic site, with lush vegetation, enchant-
ing views, and abundant running water or 
even thermal springs (Christopoulou-Aletra 
et al., 2010). 
The Asclepieion of Epidaurus (figure 4.6 and 
4.8) which was part of the first networks of 
healing places in Ancient Greece, was situ-
ated in a valley rich in springs, at the foothill 
of mount Kynortion. Its facilities were devel-
oped within the forest, described by Pausa-
nias as “the sacred grove”, and the spring lo-
cated near its entrance provided fresh water 
(Christopoulou-Aletra et al., 2010). Likewise, 
the ancient Roman military hospitals ((figure 
4.7) were some of the first hospitals ever that 
were naturally ventilated and lit (DeMello, 
2017). All these design strategies were early 
indicators of biophilia’s application in heal-
ing environments of the ancient world.  

4.3 Healing benefits of biophilic design
 

Fig. 4.6.: On the left: Asclipieion of Epidavros, 6th 
century BC, the first therapeutic center of the an-
cient world, (Greek ministry of culture and sports, 
2021). 

Fig. 4.7.: On the right: Roman military hospital 
layout, late 1st century A.D. (Wikipedia commons, 
2021)

Fig. 4.8.: The Abaton-Enkoimeterion spaces in the 
sanctuary of Epidavros, (Greek Ministry of Culture 
and Sports, 2021).
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Nowadays, there is an increasing need to 
create user-friendly and senior-friendly de-
signs that provide healthy and relaxing ex-
periences of nature in a daily basis. Biophilia 
seems to be a very promising design solution 
that presents a wide variety of benefits to 
the building occupants (Söderlund, 2019). 
Among these, increased wellbeing and 
stress reduction are the most important ben-
efits of biophilia, as shown in the chart below 
(Söderlund, 2019). 

4.3.1 Physical benefits 

Engagement with nature has several physical 
benefits. These include enhanced physical 
fitness, lower blood pressure, increased com-
fort and satisfaction, fewer illness symptoms, 
and improved health (Kellert & Elizabeth 
Calabrese, 2015). More specifically, physio-
logical responses triggered by connections 
with nature include relaxation of muscles, as 
well as lowering of diastolic blood pressure 
and stress hormone (i.e., cortisol) levels in 
the bloodstream (Terrapin Bright Green LLC, 
2014).

4.3.2 Mental benefits 

Mental benefits range from increased satis-
faction and motivation, less stress and anx-
iety, to improved problem solving and cre-
ativity (Kellert & Elizabeth Calabrese, 2015). 
Additionally, strong or routine connections 
with nature can provide mental restoration 
opportunities, which can result to improved 
cognitive functioning (Terrapin Bright Green 
LLC, 2014).

4.3.3 Behavioral - Psychological benefits 

Behavioral - psychological benefits include 
reduced stress and improved mood, which 
all contribute to improved health and 
well-being (Gillis & Gatersleben, 2015). In 
addition,according to Terrapin Bright Green 
(2014), experiences of natural environments 
provide greater emotional restoration, with 
lower instances of tension, anxiety, anger, 
fatigue, confusion, and total mood distur-
bance than urban environments with limit-
ed characteristics of nature (Terrapin Bright 
Green LLC, 2014).

Fig. 4.9.: Benefits of biophilic design (Söderlund, 2019). 
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Since 1984, when Edward O. Wilson intro-
duced the term Biophilia for the first time, 
more and more countries adopted a re-
search-based approach on biophilia, and 
more and more architectural projects started 
to address it (K.M. Zielinska-Dabkowska et al, 
2019). The main countries which first started 
conducting research about biophilia were 
the ones whose major cities are densely built 
(Söderlund, 2019). It is interesting to note that 
the larger part of the research came from the 
United States which is also where biophilic 
design as a concept originated (Söderlund, 
2019).
Especially, at the turn of the 21st century, 
this knowledge began to be applied, and 
a noticeable global trend developed in the 

4.4. Biophilic design – Case studies 
 

(K.M. Zielinska-Dabkowska et al, 2019). 

Fig. 4.10.: Realised biophilic projects in global scale. (K.M. Zielinska-Dabkowska et al, 2019). 
Edited by the author

integration of biophilic design strategies in 
the projects of numerous, internationally rec-
ognized architectural practices all over the 
world (K.M. Zielinska-Dabkowska & J. Hart-
mann, 2019). More specifically, in a world-
wide perspective, Singapore, China, and 
the United States are at the forefront of this 
new development regarding biophilic archi-
tecture, as shown in the figure 4.10 below 
(K.M. Zielinska-Dabkowska et al, 2019). Lastly, 
according to the individual research findings 
on case studies, it was observed that in Aus-
tralia a variety of biophilic projects has been 
realized lately.  The general global trend in 
realized and upcoming biophilia projects in 
the built environment is presented in the Ap-
pendix.
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Criteria of case studies selection

For this thesis, an extensive research was car-
ried out for the selection of eight case studies 
in total which not only are nature inclusive, 
but also are rich in biophilic qualities. Indeed, 
the countries in which the case studies are 
located, are amongst the ones which were 
discussed in the diagrams above, including 
the United States, Australia, Japan, Singa-
pore, Scotland, and Norway. 
The analysis highlighted the various biophilic 
design patterns together with the respective 
biophilic design strategies per case study 
based on the classification by Terrapin LLC. 
(2014), as it was discussed in this chapter. 
Additionally, different biophilic design strate-
gies are visually presented through drawings, 
icons, and photographs. Finally, a compara-
tive analysis is made, and the most dominant 
and similar biophilic design strategies used in 
all case studies are highlighted. 

Aim of case studies analysis

The case studies are analyzed in order to re-
veal the practical ways in which a biophilic 
strategy is implemented in architectural 
means. In addition, the case studies offered 
an overview of the most popular biophilic 
design trends used in real life projects. Thus, 
the biophilic strategies which play the most 
dominant role in architecture today are pre-
sented.

Analysis Method

Eight different case studies were analyzed 
and compared. They consist of examples of 
biophilic healthcare environments and bio-
philic senior living environments as well. On 
the one hand, the different biophilic design 
patterns and the respective strategies are 
presented for each case study. Then, these 
biophilic strategies are indicated on archi-
tectural drawings and pictures, showing the 
position where they take place in the build-
ing. 

On the other hand, the similar biophilic de-
sign strategies regarding the design of transi-
tional spaces are presented through pictures 
of the case studies. 

In the end, an overview of the biophilic de-
sign strategies used in all case studies is pre-
sented. 
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4.4. Biophilic design – Case studies overview

Fig. 4.11.: Khoo Tech Puat Hospital, Singapore

Fig. 4.12.: The Royal Children’s Hospital, Melbourne

Fig. 4.13.: Outdoor Care Retreats, Oslo

Fig. 4.14.: Maggie’s Center, Lanarkshire*sources mentioned in the following chapters

Biophilic design in healthcare 
environments
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*sources mentioned in the following chapters

Fig. 4.15.: Walumba Elders Center, Warmun

Fig. 4.16.: Koh-i-noor, Wembley

Fig. 4.17.: The summit,  Washinghton

Fig. 4.18.: Sun City Minami, Yokohama

Biophilic design in senior living 
environments
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Architecture firm: RMJM
Year: 2010
Location: Yishun, northern Singapore

Situated at Yishun in northern Singapore, 
Khoo Teck Puat Hospital (KTPH) is a 550-bed 
replacement hospital covering approxi-
mately 3.5-hectares of land (Architizer, 2016). 
Since its opening in 2010, the KTPH has ob-
tained many awards and recognition, based 
on its environmentally friendly and energy 
efficient design (Cridland, n.d.). Some of 
these awards include the 1st prize SIA-NParks 
Skyrise Greenery Award (2010), Platinum Sin-
gapore Health Award (2012), Global Healthy 
Workplace Award (2013) and 2017 Stephen 
R. Kellert Biophilic Design Award (Khoo Teck 
Puat Hospital National Healthcare Group, 
2019). 

Its reputation is based on the integration of 
biophilic design strategies and mostly on the 
integration of extensive greenery in all levels. 
In fact, horizontal and vertical greenery is in-
troduced in the KTPH, the amount of which 
is roughly four times the size of the building 
structure (Cridland, n.d.) However, only 40% 
of this green space is open to public access 
whereas the rest is for private use (Cridland, 
n.d.). 

In terms of biophilic design, the design inten-
tions regard the introduction of natural light 
and garden views at the interior space of the 
hospital to provide patients with a multi-sen-
sory natural environment (Khoo Teck Puat 
Hospital National Healthcare Group, 2019). 
To begin with, taking advantage of the ori-
entation and form of the building (shape of 
a ‘V’), abundant natural light is introduced 

through glazed walls and windows. Also views 
are offered towards the gardens, which are 
carefully designed, thus certain species of 
tropical plants as well as edible fruits and 
vegetables are included. More specifically, 
an estimated 70% of the plants are indige-
nous (Cridland, n.d.). At the rooftop farm lo-
cated at KTPH, over 130 vegetable plots and 
fruit trees are grown and around 50 different 
varieties of these food sources are edible 
and are used in the hospital kitchen (Crid-
land, n.d.). Examples of the edibles are corn, 
okra, kale, papayas, bananas and apples 
(Cridland, n.d.). 

In this way, through extensive glazed walls, 
building occupants are able to fully em-
brace the experience of a multisensory en-
vironment, since the range of colors, scents 
and flavors of the horizontal and vertical gar-
dens, present a multi-sensory appeal to pa-
tients, visitors and staff (Cridland, n.d.). This 
has a positive effect on patients’ health and 
wellbeing since psychological nourishment is 
provided (Cridland, n.d.). 

Lastly, the pre-existing Yishun water pond is 
included in the hospital design since the sight 
and sound of water can be very beneficial 
to patients, having a calming effect (Crid-
land, n.d.). The movement of water starts at 
Level 1 in the central courtyard, and it then 
descends in the basement creating a water-
fall (Cridland, n.d.).  

Also, the breezes that skim over Yishun pond 
are maximized for the use of natural ventila-
tion, enhancing patients’ comfort (Cridland, 
n.d.). It is also interesting to note that the pos-
sibility of natural ventilation is provided to 40% 
of the floor areas (Architizer, 2016).

4.4. Biophilic design – Case studies 
 
4.4.1. Biophilic design in healthcare environments
4.4.1.1. Khoo Teck Puat Hospital (KTPH)



37

All in all, the biophilic design strategies of KTPH belong in the category “Nature in the Space” 
and an overview of the biophilic patterns together with the respective design strategies are 
presented in the table below and indicated on the hospital’s layout. 

Fig. 4.20.: The glazed walls and blinds on the 
facade. (Architizer, 2016)

Fig. 4.21.: The terraces
(Architizer, 2016)

Fig. 4.19.: Site view (Architizer, 2016)
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Fig. 4.22.:  First floor plan
Nature in the space biophilic design strategies diagram
(Architizer, 2016)
edited by the author

1 5
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Fig. 4.23.: Nature in the space biophilic design strategies
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4.4.1.2. Outdoor Care Retreat _ Snøhetta

Firm: Snøhetta
Year: 2018
Place: Ris, Norway 

Built in 2018, the Outdoor Care Retreat is lo-
cated only a hundred meters away from the 
entrance of Norway’s largest hospital, Oslo 
University Hospital, Rikshospitalet (González, 
M. F., 2019). However, while the cabins are 
integrated in the hospital campus, they are 
considered as private locations (Frame, 
2021). They incorporate various biophilic 
qualities since they are designed in such a 
way to provide a peaceful place where vis-
itors can benefit from the therapeutic quali-
ties of nature (González, M. F., 2019).  

To begin with, emphasis is given to the pene-
tration of natural daylight, natural views, and 
material connection with nature. Specifical-
ly, the 35-sq-m spaces consisting of a main 
room, smaller room for conversation and 
treatment and a bathroom, offer lush natural 
views through the glazed walls and windows 
used in all sides (Frame, 2021). These can be 
fully opened, inviting nature into the space. 

Consequently, visitors can have access 
into the woods, which provides multisenso-
ry natural experiences, including the smell 
of the forest, and the sounds of trickling wa-
ter (González, M. F., 2019). Additionally, the 
daylight penetrating from a circular sky-
light makes the cabin even more luminous 
(González, M. F., 2019). 
Moreover, the use of wood plays a dominant 
role in the design of the interior and exteri-
or spaces. The interiors are fully clad in oak, 
whereas the exteriors’ structural wood will 
turn grey over time, and blend with the trees 
of the Norwegian forest (Frame, 2021).
All in all, the biophilic design strategies of the 
Outdoor Care Retreat belong in the cate-
gories “Nature in the Space” and “Natural 
Analogues”. An overview of the biophilic 
patterns together with the respective design 
strategies are presented in the table below 
and indicated on the cabin’s layout. 

Fig. 4.24.: The wooden cabin blending with 
the Norwegian forest (Archdaily, 2019)

Fig. 4.25.: The pathway at the entrance of 
the cabin (Archdaily, 2019)
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Fig. 4.26.: Ground floor plans, (Archdaily, 2019) edited by the author
Nature in the space and natural analogues biophilic design strategies diagram

Fig. 4.27.: Nature in the space biophilic design strategies

Fig. 4.28.: Natural analogues biophilic design strategies
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4.4.1.3. Maggie’s Lanarkshire

Firm: Reiach and Hall Architects
Year: 2014
Location: Airdrie, United Kingdom 

Built in 2014, the Maggie’s center presents 
a wide variety of biophilic design strategies 
since it embraces nature and the experi-
ence of it in different ways both indoors and 
outdoors. On the outside, this is achieved 
since it embraces two detached stands of 
lime trees which define the arrival court at 
the entrance (Valenzuela, 2021). On the in-
side however, nature is introduced in various 
ways: 
To begin with, four enclosed gardens are de-
signed, and they are integrated to the build-
ing’s layout. Every garden is considered to 
be a small “paradise” which introduces nat-
ural elements to the interior space, such as 
diffuse daylight (Valenzuela, 2021). The ele-
ment of water is also present since a spring is 
integrated to the design and as a result, the 
sound of running water is enhancing the ex-
periential design of the gardens (Valenzue-
la, 2021). 
In addition, in terms of materiality, the brick 
walls are a dominant design element offer-

ing rich tactile qualities to the building shell. 
This is due to their irregular handmade brick, 
which creates various patterns on the wall 
(Valenzuela, 2021). Natural materials with 
tactile qualities are also present in the court 
which has a moulded stone façade (Valen-
zuela, 2021). Timber is the most dominant ma-
terial indoors since different kinds of timber 
are used:  blonde Finnish birch is applied to 
walls, limed oak to floors and white stained 
pine to ceilings (Valenzuela, 2021).
Lastly,  it is interesting to note that the transi-
tion from the outdoor to the indoor space is 
achieved through large terraces (Valenzue-
la, 2021).
All in all, the biophilic design strategies of the 
Maggie’s center in Lanarkshire belong in the 
categories “Nature in the Space”, “Natural 
Analogues” and “Nature of the Space”. An 
overview of the biophilic patterns together 
with the respective design strategies are pre-
sented in the tables below and indicated on 
the building’s layout. 

Fig. 4.29.: The patterned brick walls (Valen-
zuela, 2021).

Fig. 4.30.: The terrace as a transitional 
space (Valenzuela, 2021).
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Fig. 4.31.: Nature in the space biophilic design strategies

Fig. 4.32.: Natural analogues biophilic design strategies

Fig. 4.33.: Nature of the space biophilic design strategies
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Fig. 4.37.: Nature of the space biophilic design strategies diagram (Archdaily,2021), edit-
ed by the author
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Fig. 4.34.: Masterplan, Maggie’s center
(Archdaily,2021)

Fig. 4.35.: Nature in the space biophilic design strategies diagram (Archdaily,2021), edited 
by the author

Fig. 4.36.:  Natural analogues biophilic design strategies diagram (Archdaily,2021), edited 
by the author
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4.4.1.4. Royal Children’s Hospital

Firm: BDP Architects
Year: 2011
Location: Melbourne, Australia 

The Royal Children’s Hospital is a nature-in-
spired design since it refers to nature and 
embraces natural elements in various ways. 
In fact, it offers plenty of spatial experienc-
es both indoors and outdoors, promoting a 
restorative and healing environment for chil-
dren and their families (Australian design re-
view, 2016). Emphasis was given to the natu-
ral textures, forms, colors and materials which 
make the building blend with the surrounding 
park (Australian design review, 2016).    
Admittedly, the park influenced the design a 
lot since the building is adjusted to the spe-
cificities of the site. Through the natural slope 
of the site the hospital facilities connect to 
the park at three different levels (Australian 
design review, 2016). A central street breaks 
down the masterplan into two parts and 
connects the public gardens to the north 
and southwest (The Royal Children’s Hospi-
tal, 2012). The Inpatient Building is designed 
in a star shape, offering park views to more 
than 80 per cent of the rooms, while the rest 

Fig. 4.38.: The facade (Australian design re-
view, 2021)

Fig. 4.39.: The indoor atrium (Australian de-
sign review, 2021)

5

have views towards courtyards (Australian 
design review, 2016). 
In terms of the interior design, a characteristic 
feature of the building is the sweep of color-
ed ‘leaf’ blades along Flemington Road (The 
Royal Children’s Hospital, 2012). This consists 
of curved panels which provide protection 
from the sun and form an organic structure 
with reference to natural biomorphic forms 
(The Royal Children’s Hospital, 2012).  
Dynamic and diffuse light is also introduced 
through the six-storey atrium at the core of the 
new facility (Australian design review, 2016). 
Additionally, the water element is present as 
there is a two-storey coral reef aquarium in-
side the building (Australian design review, 
2016). All in all, this hospital campus delivers 
a holistic approach to sustainability, regard-
ing the environmental, emotional, physical 
aspects of it (Australian design review). All in 
all, the biophilic design strategies of the hos-
pital belong in the categories “Nature in the 
Space” and “Natural Analogues”. 



45

1 32

Fig. 4.40.: Nature in the space biophilic design strategies diagram
(Australian design review, 2021), edited by the author

Fig. 4.41.: Nature in the space biophilic design strategies

Fig. 4.42.: Natural analogues biophilic design strategies
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Numerous sources highlight the importance 
of biophilic design to seniors. In fact, there 
are various physical, mental, and social ef-
fects of nature related to seniors’ health, 
which appear as physical function enhance-
ment and recovery, psychological recovery, 
emotional satisfaction, and an increase in 
the subjective health and wellbeing (Lee & 
Park, 2020). Thus, the application of biophilic 
design is crucial for a healthy aging process 
(Grazuleviciute-Vileniske et al., 2020). 

Senior living environments should enhance 
the seniors’ experience by improving their 
health, well-being, and performance (De-
groff & Wood, 2016). As living in aged care 
can be dull, encouraging innovative de-
sign practice that allows for interactions with 
nature, is one practical strategy that could 
greatly enhance residents’ daily life (Miller 
& Burton, 2020). Thus, the implementation of 
biophilic design would be undeniably bene-
ficial since the engagement with natural sys-
tems can help generate a sense of meaning, 

purpose and peace, and such experienc-
es are particularly valuable in aged care, 
a place that will inevitably be residents’ last 
home (Miller & Burton, 2020).

More specifically, biophilic design can pro-
vide a human-centered design approach 
and consequently support the seniors’ needs 
(Degroff & Wood, 2016). For instance, seniors 
could more easily watch, enjoy, and interact 
with nature and living things (Miller & Burton, 
2020). 
The following case studies outline a biophilic 
design vision for aged care, focusing on the 
opportunities and benefits of biophilic de-
sign practice for the aged care residents, 
care staff, visitors, and neighbors (Miller & 
Burton, 2020). Drawing on Browning et al.’s 
framework as a guide, as well as some best 
practice design examples in an aged or 
healthcare context in Australia, the U.S. and 
Japan, it becomes evident that aged care 
design practice is becoming more and more 
biophilic. 

4.4. Biophilic design – Case studies 
 
4.4.2. Biophilic design in senior living environments

Biophilic design in senior living 
environments
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4.4.2.1. Walumba elders center (Warman Community, 
Western Australia, 2014)
Firm: Iredale Pedersen Hook
Year: 2014
Location: Warmun, Western Australia

The Walumba Elders Centre built in 2014 af-
ter a flood displaced 350 people in a remote 
Aboriginal community in far north-east West-
ern Australia. Designed by Iredale Pedersen 
Hook , the building – which won the 2015 
World Architecture Festival Health catego-
ry and 2017 American Architecture Prize for 
Healthcare Architecture – presents many bi-
ophilic design features that respond to both 
the local place (the hot climate) and the lo-
cal culture (the indigenous heritage) (Miller 
& Burton, 2020). 

First, the form of the building responds to 
the dramatic landscape of Warmun- the 
two wings of the building create mens’ and 
womens’ spaces while the “beachhead” 
of the entry and common activity area an-
chors the building to the land. Staircases and 
ramps link the main level of the facility to the 
ground (Sánchez, 2019). 

In addition, the roofs define generous veran-
dah spaces, folding to provide shade and 
weather protection. Due to the heat of the 
area nighttime activities are very important 
to the community so the facility is lit with LED 
lights to provide safe activity spaces and to 
address CPTED issues raised by nighttime ac-
tivities in the community (Sánchez, 2019). Fig. 4.43.: Views of the terrace

(Sánchez, 2019)
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Fig. 4.44.: Nature in the space biophilic design strategies

Fig. 4.45.: Natural analogues biophilic design strategies

Fig. 4.46.: Nature of the space biophilic design strategies
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Fig. 4.49.: Nature of the space biophilic design strategies diagram (Archdaily,2021), edited by 
the author

Fig. 4.47.: Nature in the space biophilic design strategies diagram
(Archdaily, 2021), edited by the author

Fig. 4.48.:  Natural analogues biophilic design strategies diagram
(Archdaily, 2021), edited by the author
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4.4.2.2. Koh-I-Noor nursing home 

Firm: KPA Architects
Year: 2018
Location:  Wembley, Western Australia

Koh-I-Noor Contemporary Aged Care is a 
new aged care home nestled in Wemb-
ley, Western Australia. It is designed for both 
aged care and dementia patients, housing 
80 seniors in total (KPA architects, 2018). De-
signed by KPA Architects in 2018, this facility 
incorporates several strongly biophilic design 
features throughout, including views and 
physical access to internal courtyards, ex-
ternal balconies, and dementia wandering 
gardens (Miller & Burton, 2020). 

More specifically, the dementia wing, offers 
an abundance of natural light and ventila-
tion along with communal spaces such as 
landscaped courtyards, lounge, dining, and 
activity areas. In terms of interior design, ar-
tistic imagery, natural materials, and subtle 
colors have been used with reference to the 
local community (KPA architects, 2018). 

Lastly, this building is also designed to be sen-
sitive to the residential nature of the suburb 
neighborhood context, within which it sits 
(KPA architects, 2018). This project received 
Winner for ‘Residential Aged Care Project of 
the Year’ at the Eldercare Innovation Awards 
2019 (KPA architects, 2018).

Fig. 4.50.: Integration of nature outdoors
(KPA architects, 2018)
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Fig. 4.51.: Integration of nature indoors
(KPA architects, 2018)

Fig. 4.52.: Nature in the space biophilic design strategies

Fig. 4.53.: Nature of the space biophilic design strategies
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4.4.2.3. Sun city park 

Firm: SWA Group
Year: 2016
Location:  Yokohama, Japan

The biophilic design strategies used are not 
only related to the detailed landscaping of 
the outdoor space, but also to the direct di-
alogue between indoors and outdoors and 
lastly the material selection indoors. 

To begin with, the natural beauty of the site 
makes Sun City Yokohama one of the most 
unique senior residential communities in all of 
Japan (SWA Group, 2019). The building is ad-
justed to the specificities of the site, including 
a hilltop setting and woodland edges (SWA 
Group, 2019).  The design of the surrounding 
landscape includes various elements, among 
which water is the most dominant one. Wa-
ter bodies, small waterfalls, and fountains 
are used, having a calming effect on sen-
iors (Degroff & Wood, 2016). Also, paths of or-
ganic forms are designed which offer various 
routes and spatial qualities across the court-
yards, resulting to a sense of complexity and 
order. Thus, the biophilic design patterns of 
“presence of water” and “complexity and 
order” are highlighted outdoors. 

Additionally, though extensive glazed walls, 
access is provided from the indoor to out-
door space. In this way, direct and diffuse 
sunlight penetrate the building and views 
are provided to the courtyards.

Lastly, the use of untreated wood indoors can 
offer a variety of health benefits to seniors. 
More specifically, the exposure to untreated 
woods is a Japanese practice called “forest 

bathing”,  which allows for maximum visual 
and olfactory stimulation (Degroff & Wood, 
2016). This is because with no reflective fin-
ish, untreated wood can reduce glare and 
effuse natural wood oils (Degroff & Wood, 
2016).  

Fig. 4.54.: Integration of nature outdoors
 (SWA Group, 2019)
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Fig. 4.57.: Nature of the space biophilic design strategies 

Fig. 4.55.: Nature in the space biophilic design strategies

Fig. 4.56.:  Natural analogues biophilic design strategies 
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Fig. 4.60.: Nature of the space biophilic design strategies diagram,  (SWA Group, 2019) edited 
by the author

Fig. 4.58.: Nature in the space biophilic design strategies diagram
 (SWA Group, 2019) edited by the author

Fig. 4.59.:  Natural analogues biophilic design strategies diagram
 (SWA Group, 2019) edited by the author
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4.4.2.4. The Summit, Rockwood’s South Campus  

Firm: Perkins Eastman
Year: 2018
Location:  Spokane, Washington

The main design principle of the Summit was 
to connect residents to the natural environ-
ment focusing on all aspects of their wellness 
(Rockwood Retirement Community, 2020). 
Thus, Biophilic design was incorporated both 
in big and small building scale, in commu-
nal and private spaces. On the one hand, 
the communal parts regard a wide range 
of amenities and social spaces, including 
a conference center and activity rooms, a 
range of dining options, and fitness and spa 
amenities (Rockwood Retirement Communi-
ty, 2020).  These spaces are designed in such 
a way to provide  direct access to the nat-
ural surroundings, such as water bodies and 
courtyards (Grazuleviciute-Vileniske et al., 
2020).  

Moreover, as shown in the layout below, 
most of the common spaces are arranged 
along a “snaky” corridor. This corridor is a 
central route along the building’s core, and 
it allows for maximum user experience. More 
specifically, it offers experiences of explora-
tion and excitement which allow seniors to 
maintain their sense of freedom and discov-
ery (Degroff & Wood, 2016). In fact, since 
neural activity reduces with age, these kinds 
of experiences can increase the levels of 
alertness and cognitive functioning, contrib-
uting to an overall sense of vitality to seniors 
(Degroff & Wood, 2016).  Thus, in terms of bio-
philic design, complexity and order are used 
as a biophilic design strategy of the layout 
stimulating the seniors’ attention. In addition, 

material connection with nature, as well as 
dynamic and diffuse light, dominates the in-
terior spaces since wood is used extensively 
together with big windows and glazed walls.

On the other hand, the private rooms are 
equipped with moderate interior vegeta-
tion, widows and balconies offering views to 
the natural surroundings. 

Fig. 4.61.: Integration of nature outdoors
(Rockwood Retirement Community, 2020)
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Fig. 4.64.: Nature of the space biophilic design strategies 

Fig. 4.62.: Nature in the space biophilic design strategies

Fig. 4.63.:  Natural analogues biophilic design strategies 
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Fig. 4.65.: Nature in the space biophilic design strategies diagram
(Rockwood Retirement Community, 2020) edited by the author

Fig. 4.66.:  Nature of the space biophilic design strategies diagram
(Rockwood Retirement Community, 2020) edited by the author
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Although all eight case studies vary in size 
and present differences in their design solu-
tions, they are all excellent examples of fa-
cilities that are empathic in terms of design. 
They all present a human- centered design, 
highlighting the healing properties of nature 
in multiple ways. 

By incorporating biophilic design, the living 
space actively connects the building occu-
pants with nature, providing various interac-
tions with it. In this way, multiple benefits can 
be achieved in human health and wellbe-
ing. In the diagram below an overview of all 
biophilic design strategies used in the case 
studies is presented. These are also classified 
in three categories regarding their architec-
tural implementation in the outdoor, indoor, 
and transitional space. 

Lastly, it becomes evident that the design 
of transitional spaces plays a critical role in 
achieving biophilic experiences and it is in-
teresting to note that all case studies have 
incorporated multiple transitional spaces to 
activate the connection between indoors 
and outdoors. All eight case studies present-
ed similar design strategies with regards to the 
design of transitional spaces, including atri-
ums, patios, covered pathways, clear points 
of entry and exits of the building, cantilever 
roofs creating verandah spaces or balconies 
as well as extensive glazed walls. A compar-
ative analysis of the transitional space design 
strategies is presented in the tables below. 

Conclusion
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Cross ventilation

INDOOR SPACE TRANSITIONAL SPACE

OVERVIEW OF ALL BIOPHILIC DESIGN STRATEGIES USED IN ALL 
CASE STUDIES

OUTDOOR SPACE

Atrium Garden/ courtyard

Glazed wallsWindows

Living nature

Natural and/or 
Biobased materials

Natural colors

Skylights

Naturalistic patterns/ images

Elevated plane (over-
hang, cantilever roof, 
mezzanine floor etc. 
defining verandahs 

and/or terraces)

Clear pathways

Clear points of entry

Fountain

 Water body

Symmetry

Symmetry

Symmetry

Fig. 4.67.:  Overview of biophilic design strategies used in case studies
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Atrium

C a s e 
s t u d y 

A1

C a s e 
s t u d y 

A2

C a s e 
s t u d y 

A3

C a s e 
s t u d y 

A4

A1: Khoo Teck Puat Hospital, Singapore
A2: Maggie’s Lanarkshire, Scotland
A3: Outdoor care retreat, Norway
A4: Royal Children’s Hospital, Melbourne

Clear pathways Clear points 
of entry

Elevated plane Glazed walls

Biophilic design strategies of the transitional spaces

in healthcare environments

Fig. 4.68.:  Comparative analysis 1 of the biophilic design at the transitional spaces
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Atrium

C a s e 
s t u d y 

B1

C a s e 
s t u d y 

B2

C a s e 
s t u d y 

B3

C a s e 
s t u d y 

B4

Clear pathways Clear points 
of entry

Elevated plane Glazed walls

Biophilic design strategies of the transitional spaces

in senior living environments

B1: Walumba Elders center, Australia
B2: Koh i Noor, Australia
B3: The Summit, USA
B4: Sun city park, Japan

Fig. 4.69.:  Comparative analysis 2 of the biophilic design at the transitional spaces
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Biophilic design works with low-impact en-
vironmental design to create buildings that 
are restorative environmental designs (Kell-
ert, 2015). Nowadays, emphasis is given on 
green building design and consequently bio-
philic design attributes are considered to en-
hance green building design strategies (Gil-
lis & Gatersleben, 2015). Thus, new buildings 
are evaluated by various building rating sys-
tems which include biophilic design require-
ments, such as the Living Building Challenge 
and the WELL Building Standard. The sections 
regarding biophilic design requirements are 
presented for both rating systems and then 
they are compared to the biophilic design 
principles found in literature study. It is con-
cluded that both rating systems are based 
on the classifications of Kellert (2015) and 
Terrapin Green (2014).

The Living Building Challenge (LBC)

On the one hand, according to Gillis & Gater-
sleben (2015), biophilic design is incorporat-
ed in the Living Building Challenge which is 
one of the most progressive green building 
rating systems on the market (Gillis & Gater-
sleben, 2015).  All requirements must be met 
for each of the 20 imperatives for a building 
to achieve the “Living” certification (Gillis & 
Gatersleben, 2015). More specifically the im-
peratives that investigate biophilic design 
are the following:
• Imperative 01: Ecology of Place, accord-
ing to which all projects must demonstrate 
that they contribute positively to the ecolo-
gy of their place and restore or enhance the 
ecological performance of the site towards 
a healthy ecological baseline (Living Build-
ing ChallengeSM 4.0, 2019).
• Imperative 09:  Healthy Interior Environ-

ment, which promotes good indoor air quali-
ty and a healthy interior environment for pro-
ject occupants. Some of the biophilic de-
sign strategies mentioned in this imperative 
are the views outside and daylight for 75% 
of regularly occupied spaces (Living Building 
ChallengeSM 4.0, 2019).
• Imperative 10: Healthy Interior Per-
formance, which demonstrates ongoing 
high-quality indoor air and a healthy indoor 
environment. Residential projects must pro-
vide operable windows for 100% of the pro-
ject occupants (Living Building ChallengeSM 
4.0, 2019).
• Imperative 11: Access to Nature, which 
provides opportunities for project occupants 
to directly connect to nature (Living Building 
ChallengeSM 4.0, 2019).
• Imperative 17: Universal Access, ac-
cording to which sunlight and water ways 
play a crucial role in building design. More 
specifically, projects may not block sunlight 
to adjacent building facades and may not 
restrict access to the edge of any natural 
waterway, except where such access can 
be proven to be a hazard to public safety 
(Living Building ChallengeSM 4.0, 2019).
• Imperative 19: Beauty + Biophilia.  The 
intent of this Imperative is to connect teams 
and
occupants with the benefits of biophilia and 
incorporate meaningful biophilic design ele-
ments into the project (Living Building Chal-
lengeSM 4.0, 2019). More specifically, this im-
perative explores: 
1. The ways in which the project will be 
transformed by deliberately incorporating 
nature through Environmental Features, Light 
and Space, and Natural Shapes and Forms. 
2. The ways in which the project will be 
transformed by deliberately incorporating 

5. Current trends in Biophilic design

5.1. Biophilia in rating systems
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nature’s patterns through Natural Patterns 
and Processes and Evolved Human-Nature 
Relationships. 
3. The ways in which the project will be 
uniquely connected to the place, climate, 
and culture through Place-Based Relation-
ships. The project must meaningfully inte-
grate public art and contain design features 
intended solely for human delight and the 
celebration of culture, spirit, and place ap-
propriate to the project’s function.

All things considered; it becomes obvious that 
the Living Building Challenge includes most 
of the biophilic considerations presented by 
Terrapin Green (2014) and Kellert (2015) from 
the literature study.  

International WELL building Institute

On the other hand, the WELL Building Stand-
ard is a new rating system that was launched 
in 2014 and emphasizes on the human health 
and well-being in the built environment (Gillis 
& Gatersleben, 2015). 

Modeled after the Living Building Challenge, 
the biophilia requirements involve conduct-
ing historical, cultural, ecological, and cli-
matic studies to inform biophilic elements 
and creating a biophilic framework that 
tracks biophilia at each design phase of the 
project (International WELL building Institute, 
2020). 

More specifically, in the WELL v2 pilot the new 
version of WELL Building Standard in:

• Feature 88, Biophilia I – Qualitative pro-
motes the innate human-nature connection 
within the architectural project. For example, 
it addresses the requirements for a biophilen-
vironmental elements, lighting, and space 
layout (International WELL building Institute, 
2020). 

• Feature 100, Biophilia II – Quantitative 
addresses the need to support occupant 
emotional and psychological well-being by 
including the natural environment in inte-
rior and exterior design. Though the use of 
potted plants or planted beds which should 
cover at least one percent of floor area per 
floor and/or a plant wall (International WELL 
building Institute, 2020).

All in all, both rating systems mentioned pro-
mote the integration of Biophilic design prin-
ciples in the built environment. This is quite 
crucial, since by incorporating Biophilic de-
sign into rating systems the importance of 
biophilia can be highlighted in the building 
industry (Gillis & Gatersleben, 2015). 

Emphasis is given to enhancing local ecolo-
gy, views outside and daylight, natural ven-
tilation water, Natural Shapes and Forms, 
Natural Patterns and Processes, through 
Place-Based Relationships.
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Despite the emphasis on the positive effects 
of biophilia in seniors’ residential environ-
ments, especially those with dementia, re-
search about applying it to smart technolo-
gy is insufficient (Lee & Park, 2020). This stems 
from the perception that nature and technol-
ogy are traditionally seen as opposed (Mens-
voort & Grievink, 2005); another reason is that 
smart-home-related research usually focuses 
on the evolution of the existing smart-home 
service systems (Lee & Park, 2020). However, 
we live in the era of converging technologies 
– information technology, biotechnology, 
nanotechnology, and the neurosciences – in 
which the ‘made’ and the ‘born’ are fusing 
(Mensvoort & Grievink, 2005). Thus, technolo-
gy and nature now appear to merge, so our 
relationship with nature is changing (Mens-
voort & Grievink, 2005). 

In terms of architectural design, the devel-
opment of smart-home technology and its 
devices could be beneficial for contacting, 
controlling, and directing nature within the 
home environment (Lee & Park, 2020). Thus, 
the concept of biophilia based on the rela-
tionship between humans and nature could 
lead to a new trend in the smart-home in-
dustry. Smart-home services for the elderly 
should focus on supporting a more multi-sen-
sory experience of nature and should pro-
vide a high-quality residential environment 
by connecting nature and technology (Lee 
& Park, 2020).

In fact, science and technology have pro-
vided various innovative solutions to intro-
duce nature and the experience of natural 
elements in the architectural space.  To cast 
light on the most innovative trends of biophil-
ia in architecture today and to present the 

most relevant examples of them, research in 
terms of literature study was done. In addi-
tion, after consulting Mrs. Berrak Kirbas Akyu-
rek while she was completing her PhD thesis 
in smart biobased materials in the chair of 
Smart Architectural Technologies in TU/e in 
December 2020, more innovative biophilic 
approaches were discussed and examined 
as well.  

All things considered, a selection of some of 
the most innovative applications of biophilia 
is presented below. The basic criterion for this 
selection is the degree of relevance to this 
specific research project, especially in terms 
of architectural implementation in the next 
phase that follows. It is important to point out 
that the innovations presented are not test-
ed yet in terms of their possible antidementia 
effects, but nevertheless they can be possi-
ble design strategies belonging to some of 
the biophilic patterns presented in the previ-
ous chapters, which can mitigate dementia 
symptoms. 

More specifically, the innovative application 
of biophilia selected and presented below 
include modular and circular green walls, 
edible walls and biobased materials and 
components, such as flooring and acous-
tic panels. In terms of biophilic patterns they 
belong to “Visual connection with nature”, 
“Presence of Water”, “Biomorphic forms and 
Patterns” and “Material connection with na-
ture” as shown in the diagram below.

5. Current trends in Biophilic design

5.2. Smart-Innovative applications of biophilia
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General information

An innovative application of biophilia is green 
walls in terms of completely modular and cir-
cular construction. These green wall systems 
are flexible and can be implemented any-
where in any climatic environment and can 
be used as both an outdoor or indoor system 
(Almusaed, 2017). They perform well against 
the sun, shade, and in interior spaces, and 
can be used in both tropical and temperate 
locations (Almusaed, 2017).
They are vertical soil structures holding up a 
variety of plants which may live in soil or a 
hydroponic medium. However, if the wall is 
to be a primarily self-sustaining ecosystem, it 
is suggested to use soil as a planting medium 
(Almusaed, 2017). 

Benefits of green walls

Green walls are architectural elements which 
can stimulate healthy environments in vari-
ous ways. Not only they provide the feeling 
of direct connection with nature to building 
occupants, but they also offer multiple ben-
efits, both in terms of indoor climate quality 
and in terms of building occupants’ wellbe-
ing (Almusaed, 2017).

On the one hand, green walls offer sound 
reduction 10dB (Wesoowska & Laska, 2019). 
Depending on the type of plants and the 
soil thickness, the use of green façades can 
reduce the local sound intensity up to 10dB 
(Wesoowska & Laska, 2019). This is quite inter-
esting to keep in mind for the design phase, 
since acoustics should be taken under con-

sideration in the designs for seniors with de-
mentia (SCIE, 2021). As hearing problems is 
a quite common for seniors with dementia, 
communication should be made as clear as 
possible so extra noise from the surrounding 
environment should be minimized as it might 
be disturbing (SCIE, 2021). Thus, a green wall 
façade should be considered as a good de-
sign option. 

Additionally, green walls can considerably 
improve the air quality indoors (Wesoowska 
& Laska, 2019). Since they are mainly com-
posed of plants that absorb and filter out 
airborne toxins, they can absorb carbon di-
oxide and consequently cleanse the air (Al-
musaed, 2017). Moreover, green walls con-
tribute to thermal enhancement since they 
can production a cool resting place (Al-
musaed, 2017). Therefore, they can help re-
duce the heat island effect in densely built 
urban areas (Almusaed, 2017).

On the other hand, they present multiple 
benefits to building occupants regarding 
their wellbeing. Since plants positively affect 
the physical and mental health of the build-
ing occupants, green walls can improve their 
wellbeing indoors and outdoors since they 
offer direct interactions with the living green-
ery (Wesoowska & Laska, 2019).

In addition to this, green walls can also stim-
ulate the senses, as they are composed of 
multicolored plants as well as scented flow-
ers (Almusaed, 2017). In this way, a feeling of 
relaxation and concentration is provided to 
people (Wesoowska & Laska, 2019).

5.2.1. Modular, circular and edible green walls
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Innovation of modular and circular green 
walls

Lastly, green walls can be completely modu-
lar and circular (Cloud Garden, 2020). Made 
of stainless steel and steel, they are fireproof 
and can be placed on almost any wall 
(Cloud Garden, 2020). 

The Cloud garden wall is completely mod-
ular, circular and 100% made in the Nether-
lands. Due to the modular construction, this 
green plant wall fits anywhere. In addition, 
the modularity ensures that many creative 
interpretations are possible (Cloud Garden, 
2020). Additionally, modularity could go hand 
in hand with the concept of increasing bio-
diversity by offering a specific type of green 
wall that can be optimized for a certain spe-
cies of birds for instance (Wagemans, 2016). 

Edible walls

Another innovative application of biophilic 
design is indoor edible walls, which is an ef-
ficient method of urban gardening (Rajotte 
J., 2015). 

The edible wall is a new combination of 
green and smart technology that has devel-
oped itself into an edible, vegetation wall 
(Lectoraat Architecture in Health, 2019). The 
vertical planters are manufactured to allow 
roots to migrate between the cells, strength-
ening the soil and plants (Rajotte J., 2015). 
Using a slow-drip watering mechanism, vari-
ous kinds of fruits, vegetables and herbs can 
be produced on it at low cost (Rajotte J., 
2015). Consequently, people with physical 
disabilities can garden indoors and through 
this they can stay active, eat healthy and 
continue their gardening hobby (Lectoraat 
Architecture in Health, 2019). Especially in 
terms of dementia friendly designs, edible 
walls can be an effective biophilic design 
solution that can help seniors to stay healthy 
for a longer period (Lectoraat Architecture 
in Health, 2019).

Fig. 5.1.: Modular green walls
(Cloud Garden, 2020).

Fig. 5.2.: Edible walls (Rajotte J., 2015)
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The “presence of water” biophilic pattern 
plays a crucial role in biophilic design and it 
can also provide multiple benefits to seniors 
with dementia. The water partition - room 
divider regards an innovative approach in 
biophilic design for the indoor space and it 
can be a promising biophilic design strategy 
in the future possibly replacing other regular 
design strategies such as fountains, ponds 
etc. 
This is because it can “animate” the space 
through the sound and views of running wa-
ter and in this way, it offers many advantag-
es to building occupants. It not only has a 
positive effect on the indoor climate but also 
on occupants’ wellbeing. More specifical-
ly, it filters fine dust and formaldehyde, and 
it increases humidity levels inside the space 
(Cloud Garden, 2021). Additionally, it pro-
vides a calming effect on the user activating 
the visual auditory and tactile stimulation at 
the same time (Cloud Garden, 2021).
It is also interesting to point out that it has 
a strong architectural significance since it 
forms a transparent and translucent partition, 
defining different spaces and improving pri-
vacy indoors (Cloud Garden, 2021). This wa-
ter wall, just like the green walls presented, is 
entirely circular and 100% locally produced 
(Cloud Garden, 2021). 

5.2.2. Water partitions- room dividers

Fig. 5.3.: Water walls
(Cloud Garden, 2020). 
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A growing aspect of biophilic design regards 
innovations incorporating living components 
in order to create a “bio-building” (Kirbas Ak-
yurek et al., 2020). In this context, biobased 
materials are receiving more and more at-
tention lately in the building industry (Kirbas 
Akyurek et al., 2020).  Their natural properties 
can offer various biophilic experiences by 
activating different types of sensory stimu-
lations, mostly the tactile and/or visual, and 
therefore they belong to the biophilic pat-
tern of “Material connection with nature” 
(Terrapin Bright Green LLC, 2014).  

The avant-garde technology according to 
which various biobased materials are creat-
ed is based on mycelium, which is the vege-
tative part of a fungus, consisting of a mass of 
branching, thread-like ‘hyphae’, mostly be-
neath the surface (Hoeven, D., 2018). Fungal 
mycelium can result in creating a 100% plas-
tic-free and coherent material composite 
(Mogu, 2021). At the end of the production 
process, mycelium materials are complete-
ly stable, safe, durable, and biodegradable 
too (Mogu, 2021). In this way, it fully supports 
the approach of circular economy within the 
building industry (Hoeven, D., 2018). 

During the last decade, fungal mycelium is 
being used as a new and sustainable bio-
material in multiple development applica-
tions (Cerimi, K., 2019). In fact, according 
to a patent survey, 47 patents and patent 
applications have been developed using 
fungal biomass or fungal composite mate-
rials (Cerimi, K., 2019). These patents regard 
new applications in the packaging, textile, 
leather, and automotive industries. In terms 
of applications in architectural design, fun-
gal-based materials could potentially be 

used for thermal insulation, acoustic insula-
tion, façade design, floor coating and as fire 
resistant materials (Cerimi, K., 2019).  

Biobased flooring

In this context, a cutting-edge myceli-
um-based product regards a floor coating 
system developed by Mogu. This is a collec-
tion of bio-based resilient modular tiles that 
have a mycelium composite core, coated 
with a proprietary formulation of 90% bio-
based resins (Mogu Flooring, 2021). In this 
way, regular industrial pigments with low-val-
ue biomasses, such as corn crops, rice straw, 
spent coffee grounds, discarded seaweed 
and clam shells can be replaced (Mogu 
Flooring, 2021). 

In terms of biophilic design and sensory stim-
ulation, this bio-based product regarding 
flooring can be considered as a biophilic 
design strategy of the “Material connection 
with nature” biophilic pattern because of its 
natural color and texture. More specifically, 
through its soft touch & matte texture it offers 
distinctive tactile qualities (Mogu Flooring, 
2021).. In addition, there are six natural colors 
currently available of a natural color palette 
which are provided by the specific biomass-
es used (Mogu Flooring, 2021). It is interesting 
to note also that they are UV resistant, ac-
cording to industrial standards (ISO 105-B02) 
(Mogu Flooring, 2021).

5.2.3. Bio-based materials based on mycelium technology
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Biobased acoustic panels

Mogu acoustic modules are made from soft, 
foam-like mycelium materials and of upcy-
cled textile residues (Mogu Acoustic, 2021).  
Thanks to their innovative technology, Mogu 
Acoustic panels are the most sustainable 
solution dedicated to acoustic comfort now-
adays (Mogu Acoustic, 2021). 

More specifically, they display an excellent 
performance in absorbing the frequencies 
of speech, maximizing the acoustic com-
fort and the privacy of the interior space of 
homes (Mogu Acoustic, 2021). As explained 
in the chapter of green walls above, acous-
tics play a very important role in designing 
a dementia friendly environment. Therefore, 
these acoustic panels could be a nice solu-
tion, since they provide both functionality in 
terms of acoustic performance and various 
biophilic experiences in terms of sensory stim-
ulation. This combination is achieved since 
they are characterized by a velvety finishing 

and a 3D shape to maximize sound absorp-
tion (Mogu Acoustic, 2021). 
In addition, the modules have organic forms 
and shapes referring to natural elements, 
such as hexagonal honeycomb or a wavy 
random surface (Mogu Acoustic, 2021). In 
this way, multiple naturalistic patterns can 
be creating on walls using diverse configura-
tions of these acoustic modular panels. 

Lastly, they have a white color because of 
the foam- like mycelium they are made of, 
presenting slight variations of tone (Mogu 
Acoustic, 2021).  All things considered, it be-
comes evident that these acoustic modular 
panels could be innovative biophilic design 
strategies, belonging to the biophilic cate-
gory of “Natural Analogues”, under the pat-
tern of “Biomorphic forms and patterns” and 
“Material connection with Nature”.

Fig. 5.4.: Biobased flooring and acoustic panels
(Mogu Acoustic, 2021).
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NATURE IN THE SPACE

NATURAL ANALOGUES

Visual connection 
with nature          

Biomorphic forms 
and patterns          

Presence of 
water  

Material connection 
with nature

Green walls/ Edible 
walls

Acoustic panels 
of an hexagonal 
shape (honey-
comb shape)

Biobased materials 
(Mycellium products)

Water walls

All things considered, modular and circular green walls, edible walls and biobased materials 
and components, such as flooring and acoustic panels have many biophilic properties which 
could be beneficial for seniors with dementia. In terms of biophilic patterns they belong to 
“Visual connection with nature”, “Presence of Water”, “Biomorphic forms and Patterns” and 
“Material connection with nature” as shown in the diagram. 

Conclusion
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06
Biophilia & Dementia
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Admittedly, through the analysis of the mul-
tiple benefits of biophilic design in human 
health and its implementation to elderly 
care facilities in the previous chapters, it be-
comes evident that biophilic design has lots 
of potential and plays a very important role 
in architecture for senior living. Specifically, 
biophilic design is an advantageous design 
concept in residential and communal facil-
ities for seniors diagnosed with dementia or 
Alzheimer’s (Price & Skolits, 2018). 
In fact, literature suggests that some bio-
philic design strategies have a directly allevi-
ating effect on crucial dementia symptoms. 
These include reduction in cognitive abilities 
(reasoning, verbal fluency, concentration), 
memory loss, increased spatial disorienta-
tion, destressed behavior, anxiety, depres-
sion, sleep disruption, mobility problems, and 
communication difficulties. Thus, integrating 
natural elements into assisted living facilities 
can lead to better sleep patterns, improved 
hormone balance, and decreased agita-
tion and aggressive behavior (Price & Sko-
lits, 2018). Consequently, the quality of life for 
seniors diagnosed with dementia or Alzheim-
er’s can be considerably improved in various 
ways through a biophilic environment (Price 
& Skolits, 2018). 

In terms of architectural design, a biophilic 
environment can be achieved by incorpo-
rating the outdoor natural environment into 
the indoor living space (Price & Skolits, 2018). 
In this way, various opportunities for engage-
ment with nature and biophilic experiences 
can be offered to residents of assisted living 
facilities (Price & Skolits, 2018). As a result, they 
can benefit from these kinds of interactions 
with nature, such as a healing garden in a 
courtyard, a greenhouse, birds, fresh air, and 
even rain, wind, and snow (Chalfont, 2009). 
 
The concept of bringing the outside-inside in 
architecture can be highlighted in the design 
of transitional spaces. For this reason, after 
the presentation and analysis of the biophilic 
design strategies mitigating certain demen-
tia symptoms in this chapter, a classification 
of these is made according to their spatial 
implementation. 

Thus, the positioning of each biophilic design 
strategy in the built environment is defined, 
in terms of outdoor, indoor and transitional 
space. 

6. Biophilia & Dementia

6.1. Dementia symptoms which can be mitigated through 
       biophilic design.

 

+

Health Social 
interaction

Nature inclusive 
environment
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6.1.1. Reduction in cognitive abilities (reasoning, verbal fluen-
cy, concentration)

 ration (Terrapin Bright Green LLC, 2014).
Following the literature study and the 
case studies, the biophilic design strate-
gies mitigating the first dementia symp-
tom are presented in icons below. 

A classification in terms of the spatial devel-
opment of these design strategies was then 
made to reveal the architectural vocabulary 
that will be used in three different layers: the in-
door space, the outdoor space and the transi-
tional space. Consequently, the edge-space 
concept of biophilic design is  highlighted. 

Literature suggests that biophilic de-
sign can mitigate the reduction in cog-
nitive abilities through active and 
passive engagement with nature. 

More specifically, according to the “At-
tention Restoration Theory” by Rachel and 
Stephen Kaplan, passive and active inter-
action with nature can improve concentra-
tion and attention span. The studies show 
that natural environments improve atten-
tion spans greater than urban surround-
ings. (DeMello, 2017). Consequently, cog-
nitive functioning and emotional resilience 
can be improved, among other emotion-
al and mental processes (DeMello, 2017). 

Concerning the active engagement with na-
ture, studies with Alzheimer patients showed 
that physical exercise could improve the cog-
nitive abilities. Specifically designed gardens 
can be a source of sensory stimulation for 
Alzheimer patients in terms of color, smell, and 
texture, and can stimulate emotion, positive 
feelings, and memories (Price & Skolits, 2018).

Concerning the passive engagement with 
nature, living nature into the indoor envi-
ronment, such as placing plants inside as-
sisted living spaces, can subtly increase 
the residents’ involvement and engage-
ment, especially those diagnosed with de-
mentia or Alzheimer’s (Price & Skolits, 2018). 
In addition, passive interactions with gardens, 
such as direct and clear views to gardens, 
providing sights of wild nature or cultivated 
plantings with season-specific changes in 
the viewed outdoor landscape prevent cog-
nitive abilities decline (Price & Skolits, 2018). 
All in all, strong or routine connections with 
nature can contribute to mental resto
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Cross ventilation

INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Atrium

Winter garden/ 
sunroom/ green 

house

Garden/ courtyard

Green walls/ Edible 
walls

Glazed walls

Windows*

Living nature*

Natural and/or Biobased 
materials*

Natural colors*

* The biophilic design strategies indicated 
with the asterisk have also been applied in 
at least one of the case studies presented 
above.

Fig. 6.1.: Biophilic design strategies mitigat-
ing the reduction in cognitive abilities
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Water walls

INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Garden/ courtyard

Fountain/ water 
body

A decrease in memory is one of dementia’s 
more frequent symptoms, and if left uncured, 
other problems might follow, such as decreas-
es in understanding, linguistic, calculation, 
and behavior, disturbing daily activities (Felly 
& Susanto, 2020). It is interesting to note that 
the application of biophilic design can im-
prove seniors’ memory with dementia since 
being exposed to natural elements might 
be able to reduce factors that may aid in 
one’s memory deterioration (DeMello, 2017). 

For example, designed gardens can stimu-
late the senses of seniors with dementia in 
terms of color, smell, and texture, and can 
stimulate emotion and memories (Price & 
Skolits, 2018). For this reason, engaging with 
gardening activities can improve the mem-
ory of a dementia resident, allowing rem-
iniscing about past events (Stanke, 2014).
According to the results of an experiment 

conducted by Felly & Susanto in Indone-
sia, applying the presence of nature in the 
architectural space improved the seniors’ 
memory drastically. Different types of inter-
ventions were tested, and among others, 
when an aquarium was added to the room, 
it was shown that the respondents could re-
member to maintain, water, and clean the 
aquarium in regular time duration (Felly & Su-
santo, 2020).  Thus, it was concluded that the 
increase of the biophilic design value could 
affect the decrease of dementia levels in 
seniors with the age range of 60-85 years old 
who lived in STW Ria Pembangunan, Cibubur. 

Therefore, the application of biophilic 
design in housing would be a promis-
ing preventive method to reduce sen-
iors’ dementia level (Felly & Susanto, 2020). 

6.1.2. Memory loss

Fig. 6.2.: Biophilic design strategies mitigat-
ing memory loss
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6.1.3. Increased spatial disorientation

The application of biophilic design can help 
seniors with dementia who experience spa-
tial disorientation. Several studies show that 
wayfinding and spatial navigation can be 
potentially increased through views to na-
ture (DeMello, 2017). In addition, various 
elements can be used as “landmarks” as-
sisting with wayfinding so residents can feel 
more confident about navigating to their 
room or around common spaces. Anything 
could potentially be used as a memorable 
reference point whether it is a characteris-
tic group of trees, a work of art or a distinc-
tive element of a building. (Stanke, 2014). 
Outdoor spaces for the elderly should con-
sist of a large contiguous open space made 
accessible via pathways or promenades in 
the form of a closed network of paths (Wulf, 
2017). Similarly, clearly understood pathways 
and entry points can enable inside-outside 
easy transitions for residents whose interests 
may be in getting closer to what they can 
see from the inside (Price & Skolits, 2018). 

Lastly, the access to outdoor areas, such as 
balconies, should be in a central area with-
in the living area which should be sufficient-
ly equipped with tables and chairs and sun 
protected (Marquardt & Schmieg, 2009). 

INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Clear pathways*

Clear points of entry*

Natural landmarks*Glazed walls

Windows*

Fig. 6.3.: Biophilic design 
strategies mitigating spa-

tial disorientation
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6.1.4. Destressed behavior, anxiety, and depression
 

Biophilic design can reduce stress and anxie-
ty, offering a “relief from physical symptoms” 
or at least the “relief from awareness of 
those symptoms” (DeMello, 2017). This plays 
a crucial role in long-term illnesses such as 
dementia, as being constantly reminded of 
one’s disability can have negative impacts 
such as depression or anger (DeMello, 2017).

To mitigate these dementia symptoms, pas-
sive and active engagements with gardens 
can provide several benefits, including re-
duction of depression and pain, higher 
quality of life, and patient satisfaction (Price 
& Skolits, 2018). More specifically, viewing 
gardens from indoors, as well as accessing 
the gardens in the outdoors, is beneficial 
throughout the year. Ulrich offers several de-
sign suggestions, including nature window 
views, a soothing garden where occu-
pants can easily access relief from the hos-
pital environment, an aquarium, an atrium 
with greenery, and a fountain (Ulrich, 2000). 

Moreover, adding flowers, large colored 
pictures of nature, and nature sounds to a 
shower room lessened stress and reduced 
incidents of aggressive behavior among 
people with dementia (Stanke, 2014). Last-
ly, symmetrical patterns can positively im-
pact the mood of people with dementia 
(Stanke, 2014). Thus, each of these nature 
venues promote indoor or outdoor biophilic 
design considerations in built environments 
designated for persons diagnosed with de-
mentia or Alzheimer’s (Price & Skolits, 2018). 
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INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Atrium

Winter garden/ 
sunroom/ green 

house

Elevated plane 
(overhang, canti-
lever roof, mezza-

nine floor etc.)

Garden/ courtyard

Glazed walls

Windows*

Living nature*

Symmetry

Symmetry

Naturalistic pat-
terns/ images*

Fountain/ water 
body

Fig. 6.4.: Biophilic design strategies 
mitigating anxiety
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6.1.5. Sleep disruption

INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Glazed walls Glazed walls

Windows*

Living nature*

Research indicates that incorporating bio-
philic design elements into assisted living facili-
ties can lead to better sleep patterns, improved 
hormone balance, and decreased agitation 
and aggressive behavior(Price & Skolits, 2018). 

More specifically, connecting to nature 
through exposure and natural daylight ac-
cess can provide better sleep quality by influ-
encing the seniors’ circadian rhythms (Stanke, 
2014). Natural elements such as plants and 
wildlife can also provide signals to help ori-
ent to the time of day and year, which can 
also help regulate the internal body clock 
and improve overall health (Stanke, 2014).

Fig. 6.5.: Biophilic design strategies 
mitigating sleep disruption
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INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Biophilic design can also help seniors with 
their mobility problems. In this case, direct 
experience to nature and direct exposure 
to sunlight play an essential role since it pro-
vides a wide variety of physical benefits. 

Sunlight helps the body produce vitamin D, 
and when seniors generate enough, it can 
significantly reduce the risk of falls (Stanke, 
2014). By maximizing calcium and phos-
phorus absorption, decreased bone den-
sity and weakened muscles are prevented 
(Stanke, 2014). This is vitally important since 
maintaining bone density and strength is vi-
tal for seniors, including those with dementia, 
to maintain mobility, prevent osteoporosis 
and certain chronic diseases (Stanke, 2014). 

Additionally, especially designed gardens 
provide seniors with dementia the oppor-
tunity to wander around, which improves 
circulation and contributes to reinforc-
ing a sense of autonomy (Stanke, 2014). 

Glazed wallsWindows*

Skylights*

Garden/ courtyard

6.1.6. Mobility problems

Fig. 6.6.: Biophilic design strategies 
mitigating mobility problems
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Communication is often challenging and 
can be frustrating for seniors with demen-
tia as they may face difficulties to speak 
clearly. However, talking about nature 
provides a chance to talk about what is 
meaningful to them instead of just having 
a care-related conversation (Stanke, 2014). 

Active engagements with nature can create 
communication opportunities and help sen-
iors express themselves (Stanke, 2014). For ex-
ample, a sunroom accessible to residents and 
visitors incorporated into the building as well 
as a greenhouse, could promote residents’ 
interaction with others as well as their partic-
ipation in planting seeds, nurturing seedlings, 
watering, caring for the plants, and harvest-
ing fruits or vegetables (Price & Skolits, 2018). 

Consequently, through participation in 
this kind of activities, seniors become 
able to communicate more effective-
ly and interact with others (Stanke, 2014).

6.1.7. Difficulties in communication, socializing 

INDOOR SPACE TRANSITIONAL SPACE

BIOPHILIC DESIGN STRATEGIES

OUTDOOR SPACE

Winter garden/ 
sunroom/ green 

house

Garden/ courtyard

Fig. 6.7.: Biophilic design strategies 
mitigating communication problems
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Cross ventilation*

INDOOR SPACE TRANSITIONAL SPACE

OVERVIEW OF ALL BIOPHILIC DESIGN STRATEGIES MITIGATING 
THE ABOVE-MENTIONED DEMENTIA SYMPTOMS

OUTDOOR SPACE

Atrium*

Winter garden/ 
sunroom/ green 

house
Garden/ courtyard*

Green walls/ Edible 
walls

Glazed walls*

Windows*

Living nature*

Natural and/or 
Biobased materials*

Natural colors*

Skylights*

Symmetry

Symmetry

Naturalistic patterns/ images*

Elevated plane* 
(overhang, canti-
lever roof, mezza-

nine floor etc.)

Clear pathways*

Clear points of entry*

Symmetry

Fountain/ water 
body*

Water walls

Fig. 6.8.: Biophilic design strategies 
mitigating all dementia symptoms
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Conclusion 
Research
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This thesis is the accumulation of research, 
analysis, study, and design regarding a po-
tential biophilic senior care facility focusing 
on dementia care in Malvalaan, Eindhoven. 

The research analysis regards the benefits of 
biophilic design and its potential to mitigate 
crucial dementia symptoms.  During the ag-
ing process, several challenges arise for sen-
iors with dementia and biophilic design is a 
promising concept which has a positive im-
pact on the course of the disease. 

Through literature study and the analysis of 
several case studies regarding biophilia in 
healthcare and senior care environments, it 
can be concluded that there is a wide vari-
ety of design strategies which should be im-
plemented in the built environment to shape  
more age and dementia friendly environ-
ments. In fact, a very important aspect of 
biophilic design is the sensory stimulation re-
sulting from the application of these design 
strategies. Most of these design strategies are 
also addressed by the current rating systems 
on biophilia which are thoroughly presented.  

In addition, innovative technologies such as 
modular green walls, edible walls, water walls 
and biobased materials. can considerably 
enhance the experience of biophilic design 
and they would achieve great results in the 
mitigation of certain dementia symptoms as 
well. 

The correlation among the dementia symp-
toms discussed in the research part, the bi-
ophilic design strategies collected and the 
respective biological responses and benefits 
is shown in the matrix below, which sums up 
the research carried out.  
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Context Analysis
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A senior housing complex is located here in 
connection to the Malvalaan. The location 
of the project is highlighted in the map be-
low. 
A systematic analysis was made to reveal 
various characteristics concerning the wid-
er area surrounding the site. Through layered 
maps, the most important information which 
will be taken under account for the design 
assignment is depicted. These include land 
use, greenery, accessibility, volumetric and 
environmental studies.  

The plot is located close to the city of Aalst, 
in the town of Waarle, which belongs to the 
northern district Voldijn. It should be noted 
that the district of Voldijn is defined by roads 
and highways. More specifically, in the north, 
by the N2 highway, in the west and south by 
the Burgemeester Mollaan and in the east 
by the road N69 (Eindhovenseweg). The dis-
trict Voldijn consists mostly of a wide residen-
tial area with a few retail and other services. 
The dominant typology of the buildings in this 
area are pitched roof houses. 

8. Context Analysis

8.1. Location analysis

 

Fig. 8.1.: The district Voldijn, Scale 1:2000 (Cadmapper, 2021), edited by the author
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0        10              30m

Volumetric study

Single storey

2-3 storeys

5 storeys

6 storeys

Environmental study

Sun path

Prevailing wind

Fig. 8.2.: Map 1-Volumetric 
study and urban greenery 

Volumetric study and urban greenery

In terms of volumetric studies, the site is sur-
rounded by a densely built low rise residen-
tial area on the north west and north east. 
This is a quiet area and is mainly developed 
in 2-3 storeys as shown in the map above.
Clusters of trees are also surrounding the 
plot, especially from the southern side of it. 
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0        10              30m

Land use

Commercial use

Fig. 8.3.: Map 2 - Land use

Land use

In terms of landuse, only on the south east 
side of the plot there are just a few stores, 
companies (advisors, consultants, IT services) 
and healthcare services. Additionally, there 
is a highway on the south which consists a 
strong border between the site and the “live-
ly” south part of the area which is close to 
the city of Aalst. 
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Volumetric study

Single storey

2-3 storeys

5 storeys

6 storeys

Environmental study

Sun path

Prevailing wind

0        10              30m

Fig. 8.4.: Map 3 - Environmental 
studies  

Environmental studies  

Since one of the design intentions is to cre-
ate a climate responsive design, environ-
mental studies were carried out, regarding 
the sun path and the wind rose of the area. 
According to these studies, it should be not-
ed that the prevailing winds come from the 
northeast and west side as shown in the map 
whereas the south part is directly exposed to 
sunlight from the south.  A dense cluster of 
trees also offers shading from the direct sun-
light coming from the south part ot the plot. 
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Fig. 8.5.: Map 4- Accessibility

Accessibility

Land use

Commercial useCar Access

Walkways

Entrances

In terms of accessibility, car access is possible 
from the northern and western side of the plot 
and a parking area is provided there. Likewise 
the entrances to the buildings are situated 
at the northern side of the building complex.
There are  no  defined  walkways  providing 
access to the buildings from the southern side.
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8.2. Site visit report
8.2.1. Terrain and greenery

 
Trees and landscaping

There are plenty of trees, bushes and hedges 
in the plot and they take place at its southern 
side. The highest trees are approximately 15 
meters tall and they offer valuable protec-
tion form weather agents, such as dominant 
winds and direct sunlight. They also block the 
noise pollution coming from the highway at 
the south.  There are also paved walkways  
defining routes in the plot as shown in the 
photograph on the right. 

The contour line

It is interesting to note that on the west part of 
the plot, a contour line of almost 1.5 meters 
high is present, which gives the landscape 
variety. Thus, the balconies of the ground 
floor are raised slightly from the ground. This  
“hilly” character of the terrain with ups and 
downs  is shown in the photograph on the 
right. 

The inspiration from the landscape

The landscape variations were one of the 
first inspirations for the design development 
of this project. The fusion of the natural 
with the built environment will play a dom-
inant role in the design phase that follows. 

Fig. 8.6.:  Photographs of the terrain and the greenery
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8.2.2. The existing building complex

 

Building orientation

The building complex consists of 4 dwelling 
units and one garage. They are all developed 
along the north - south axis, so the balconies 
of the housing units are oriented towards the 
east and west. Thus, the shorter sides of the 
buildings are facing the noisy Burgemeester 
Mollaan street at the south, and no windows 
are placed there to protect the buildings 
from noise pollution. 

The common spaces

The common spaces of the building complex 
are very limited. The temporary construction 
on the right is a common room, where a small 
cafeteria is provided for the building occu-
pants. However, this is not an inviting place 
for the rest of the neighborhood, so the build-
ing occupants remain quite isolated from it.

The buildings’ connections

The buildings are connected to each other
with enclosed corridors developed on the 
ground floor level. These corridors consist 
strong borders at the northern part of the 
plot since they cut off the green areas locat-
ed in-between the buildings from the neigh-
bourhood in the north. As a result, these green 
areas are direclty accessible from the south 
by visitors, and indireclty accessible from the 
north only by the residents through the doors 
in the corridors. 

Fig. 8.7.:  Photographs of the existing building complex
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09
Design
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A courtyard is designed at the core of the 
building.

Adjustments are made to the building mass 
so that it integrates better in the site. In fact, 
the existing axes of the neighboring complex 
are followed in plan. In this way, the eastern 
side of the courtyard becomes wider.

The courtyard is a dominant design element. 
It is designed as a sensory garden providing 
multiple sensory experiences to seniors with 
dementia. Thus, the plants of the agora are 
carefully selected.

Taking advantage of the existing contour 
line, the courtyard is developed 1.50 meters 
under the ground level. Thus, the landscape 
flows inside the building, allowing for the 
blending of the natural with the built envi-
ronment.

Fig. 9.1.: Mass studies - Concept evolution

1

2

3

4

4

Routes are designed to provide access to 
the sunken agora space, facilitating the fu-
sion of natural and built environment. Ramps 
of a slight inclination as well as staircases, 
lead to the agora from the south and east-
ern part of the building. 

The top floor is designed on the north and 
western side of the building complex, to 
offer protection from the prevailing winds 
coming from these sides. The south eastern 
part of the complex is lower to allow the 
penetration of natural daylight to the ago-
ra.

5

6

9. Design

9.1. Form development
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MASTERPLAN

Fig. 9.2.: Masterplan
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Fig. 9.3.: Sun studies of the Agora

Winter solstice Equinox Summer solstice

The Agora is essentially a common, public 
garden developed at the center of the build-
ing which actively invites people to gather 
there and engage with nature. It is a com-
munity on its own, connecting seniors with 
the rest of the neighborhood and providing 
opportunities for social interaction too. Thus, 
it forms the nature inclusive and social center 
of the plan, having a recreational, therapeu-
tic, and social significance. 

It regards a spacious inner garden, devel-
oped 1.50 meters below the ground level, 
and it is surrounded by a covered gallery 
and public spaces of various functions. Two 
wide ramps of a smooth inclination from the 
southern and western side of the plot pro-
vide access to the agora and in this way, the 
surrounding natural landscape flows inside 
the building. Consequently, since the agora 
plays a dominant role in the everyday life of 
the building occupants, it is necessary to be 

9.2. The Public space - The Agora

carefully designed to respond responsibly to 
seniors’ specific needs and become a safe 
environment for them. 

For this reason, before designing the layout 
of the agora, a literature study was made 
to understand the different requirements to 
come up with design guidelines tailored to-
wards the needs of seniors with dementia. In 
addition, the multiple biophilic experiences 
of a dementia garden are highlighted and 
emphasis is given to sensory stimulation. Last-
ly, research was made on the plants and 
their active constituents used for the mitiga-
tion of dementia symptoms such as brain ag-
ing symptoms and BPSDs. These will then be 
included in the architectural design and in-
tegrated in the design of green spaces. The 
scents and the colors of these plants will be 
highlighted since they play a crucial role in 
sensory stimulation as well. 
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Facilities included in the public spaces around the agora:
 shops
 hairdresser
 restaurant/ cafe
 cultural center/ multifunctional space

Fig. 9.4.: Agora plan, level -1.50m
Scale 1.100

9.2. The Public space - The Agora

1
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1

2

3
4

5

6

3, 6: Two fountains are placed near the en-
trances

2, 4: Strongly scented plants and edible 
plants  with anti-dementia effects are plant-
ed at these areas(figure 9.12). Rest areas are 
provided close to these plants. As shown in 
the next impression .

1, 5: Rammed earth material offering
tactile qualities is used, inviting seniors to ex-
plore the Agora.

Fig. 9.5.: Sensory design diagram

The agora is designed as a sensory garden 
where the  smell, sound, sight and touch of 
nature is present. The calming effect of this 
visual connection to nature as well as the 
symmetry of vertical elements mitigate anxi-
ety and aggression of seniors with dementia.
A circular route is designed at the perimenter 
of the Agora and a path of an organic form 
provides a oute inside the sensory garden.
In the diagram above, the different areas to-
gether with the respective senses activated 
there are indicated. More specifically:

Overview of all biophilic design strategies 
used in the design of the Agora, which stim-
late the senses. 

Fountain Atrium Symmetry

Clear 
points of 

entry

Courtyard Glazing

Natural 
materials

Clear (cov-
ered) path-

ways
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Fig. 9.6.: View of the sensory garden from the eastern entrance

Fig. 9.7.: View of the rest areas under the trees of the sensory garden in relation to the path.
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Dementia-friendly (Empathic) design 

To begin with, it is an undeniable fact that 
dementia gardens can have a big impact 
on health and the quality of life for a senior 
with Alzheimer’s and/or dementia (Bailey, D., 
2017). Therefore, they should be designed in 
such a way to meet the safety, therapeutic, 
physical, and sensory needs of this target 
group (Bailey, D., 2017). 

From the literature study multiple design re-
quirements tailored towards the safety of 
seniors were collected, including the design 
requirements for circulation (such as paths 
design), the rest areas, high and low stimulus 
areas, lighting, and equipment. More specif-
ically:

1. Concerning the circulation areas de-
sign, the spatial disorientation and mobility 
problems of seniors with dementia were tak-
en under careful consideration. The paths 
are designed in a way to always lead back 
to the building, providing clear views of the 
entrances and exits to it. In this way, wayfind-
ing can be facilitated (Harris, A., 2020). Addi-
tionally, paths are designed to be wide and 
smooth to allow people to comfortably pass 
or to walk along together (Harris, A., 2020). 
In more detail, the paths have upward bev-
elled edges to prevent wheelchairs from roll-
ing off along the way (Harris, A., 2020). Last-
ly, a gravelled asphalt surface is proposed 
to ensure a smooth and non-slippery path 
surface equipped with handrails to provide 
safety to older dementia patients with mobil-
ity problems (Wulf, H., 2017). 

2. Concerning the design of rest areas, 
seating areas equipped with benches are 
provided along the paths of the circulation 
areas. Shade is also provided to these areas 
to protect seniors from the direct sunlight es-
pecially during summer days (Wulf, H., 2017). 
For this reason, deciduous trees are planted 
close to the rest areas to offer their natural 
shade during spring and summer days. 

3. High and low stimulus areas are de-
signed at the agora providing opportunities 
for socializing as well as relaxation. On the 
one hand, social patios are provided close 
to the entrances, suitable for group activities. 
In this way, seniors with dementia are moti-
vated to engage with various activities and 
sharpen their communication skills (Harris, A., 
2020). On the contrary, low stimulus areas are 
placed close to water bodies and fountains, 
because, as explained before, the water el-
ement offers a calming effect to seniors with 
dementia (Wulf, H., 2017). 

4. Since seniors with dementia develop vi-
sion problems, lighting at the agora plays a 
crucial role for their safety (Bailey, D., 2017). 
For this reason, lighting is provided along the 
paths, highlighting the routes as well as the 
entrances and exits to the building. 

5. To further stimulate the senses, the ag-
ora is equipped with interactive elements 
such as birdhouses, art / sculpture, fountains, 
and benches. The elements offer a variety 
of stimuli and encourage seniors to walk and 
rest at the agora.

9.2.1. Landscape considerations for the agora
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9.2.2. Biophilic and sensory design of the Agora

Material Selection
 
The use of rammed earth is proposed for the 
construction of the retaining walls at the ag-
ora level. This is because rammed earth has 
a tactile natural texture and natural color 
which matches with the natural environment 
developed at the agora. Therefore, it is a de-
sign choice which belongs to the “material 
connection with nature” biophilic pattern. 
However, this material was not only chosen 
according to its aesthetic and biophilic val-
ue but also because of its material proper-
ties.

In fact, rammed earth displays a variety of 
promising material properties in terms of en-
vironmental and structural stability. An over-
view of these properties is presented in the 
table below (Khadka, 2020). It is also inter-
esting to note that there are various ways to 
make rammed earth water resistant either

by adding cement, bitumen or by covering 
it with water protective substance (prefera-
bly a water repellent) to ensure double safe-
ty (Birznieks, 2013). Additionally, it is essential 
to maintain protection from direct rainwater 
and splashing water using large roof over-
hangs or covered terraces towards the windy 
side (Birznieks, 2013). Lastly, splashing water 
impact can be avoided by a concrete foot-
ing, usually 225 - 400 mm high to protect the 
rammed earth structure.

Fig. 9.8.: The tactile qualities of rammed earth 
(Khadka, 2020).

Fig. 9.9.: Rammed earth material properties (Khadka, 2020).
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Material Moodboard of the Agora

Various materials are used at the Agora lev-
el which were carefully selected according 
to their color and textures to actively stimu-
late the senses of seniors with dementia. The 
glulam timber frame columns are combined 
with the retaining walls made of rammed 
earth. The facades of all public spaces are 
composed by a combination of glazed walls 
within a metal construction to allow for dif-

fuse light during the daytime. The paths are 
made from decomposed granite which pro-
vides an anti slippery surface of a natural 
color. All balustrades designed at the edg-
es of the paths are made of stainless steel 
so they provide the feeling of safety as they 
can easily be seen and distinguished from 
seniors with sight problems. 

LANDSCAPING

BUILDING STRUCTURE

Glulam timber frame Rammed earth

Decomposed granite Greenery Stainless steel

Fig. 9.10.: Agora material 
moodboard
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Plants, their active constituents and their an-
tidementia effects. 

Nature is a rich source of biological and 
chemical diversity (Natarajan et al., 2013). 
In traditional practices, such as herbal med-
icine, numerous plants and plant extracts 
have been used to treat cognitive disorders, 
including neurodegenerative diseases, and 
different neuropharmacological disorders 
(Natarajan et al., 2013). In fact, there is a 
growing interest to identify plants and po-
tential new drugs that are relevant for the 
treatment of cognitive disorders and have 
antidementia effects on demented people 
(Natarajan et al., 2013). Nowadays, herbal 
medicine as well as phytotherapy have re-
ceived much attention and they are recom-
mended as a natural alternative treatment 
method to maintain one’s health (Natarajan 
et al., 2013). 

Mitigation of BPSDs
The treatment of agitation and aggression, 
typical BPSDs of Alzheimer’s Disease (AD), is 
one of the most complicated aspects of de-
mented patients (Scuteri et al., 2017). Espe-
cially in the case of seniors with dementia who 
also suffer from chronic pain, BPSDs are more 
likely to develop (Scuteri et al., 2017). For this 
reason, atypical antipsychotic drugs includ-
ing Risperidone are usually used for short-
term therapy of BPSDs (Scuteri et al., 2017). 
However, since the atypical antipsychotics 
should not be used for a period longer than 

12 weeks, there has been increasing interest 
in the use of aromatherapy for the mitigation 
of BPSDs over the last years (Scuteri et al., 
2017). Aromatherapy is a specialized seg-
ment of phytotherapy that uses essential oils, 
extracted from the different organs of aro-
matic plants, more often administered via 
inhalation or topical application and mas-
sage for several, minor, clinical uses (Scuteri 
et al., 2017). In this way, olfactory stimula-
tion is achieved which has anxiety-reducing 
effects to seniors with dementia (Ryan, C., 
2016).

More specifically, the most used aromather-
apeutic treatments for BPSDs in dementia 
are represented by Melissa officinalis (lemon 
balm) and Lavandula officinalis (lavender) 
(Scuteri et al., 2017). Both have been used in 
traditional medicine for centuries: for exam-
ple, the documented historical uses of M. of-
ficinalis date back to the “Materia Medica” 
in approximately 50–80 BC and their essen-
tial oils are included in the European Phar-
macopoeia (Scuteri et al., 2017). In addition 
to these plants, the scents of chamomile and 
sandalwood can have anxiety-reducing ef-
fects (Ryan, C., 2016). 

Lastly, mixed lavender and orange aromas 
can activate the parasympathetic nervous 
system, and therefore make senior with de-
mentia more calm and quiet in the evening 
(Scuteri et al., 2017).
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Cognitive function and memory

With respect to cognitive function and mem-
ory, natural products are a potential source 
of active constituents that can be developed 
as drugs for dementia (Perry & Howes, 2011). 
In fact, there is an ongoing research on plant 
extracts that can stimulate selected brain 
areas affected in dementia (Perry & Howes, 
2011). Nowadays, it is interesting to point out 
two of the four main drugs currently licensed 
for the treatment of cognitive symptoms 
in dementia are derived from plant sourc-
es (galantamine and rivastigmine) (Perry & 
Howes, 2011). 

The European plants and their constituents 
with relevance for cognition treatment in de-
mentia include the snowdrop, Daffodil/nar-
cissus, Lemon balm/Melissa, Sage and Lesser 
periwinkle (Perry & Howes, 2011). They have 
all been popular for their memory enhance-
ment and cognitive impairment benefits in 
European herbal encyclopedias for many 
years (Perry & Howes, 2011). This is because 
it has been proved that oil extracts from the 

above mentioned plants can have signif-
icant effects on cognitive ability and func-
tion as well as memory performance (Perry 
& Howes, 2011).

In addition, the scents of peppermint, jas-
mine, and rosemary improve alertness and 
cognitive performance (Ryan, C., 2016). Sim-
ilarly, mixed lemon and rosemary aromas 
can activate the sympathetic nervous sys-
tem to improve concentration and memory 
especially during the morning hours (Scuteri 
et al., 2017).

All in all, it becomes evident that a variety of 
plants show, or have the potential to show, 
numerous activities that may be relevant 
to the treatment of neurodegenerative dis-
orders, such as dementia (Natarajan et al., 
2013). Either through aromatherapy or their 
use in herbal medicine, they can mitigate 
several dementia symptoms related to cog-
nition, memory and BPSDs. Therefore, the use 
of the above-mentioned plants will be used 
in the landscape design of the sunken Ago-
ra.
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lavender

chamomile

sandalwood

peppermint

jasmine

rosemary

lemon balm

snowdrop narcissus

sage

valerian

Lesser periwinkle

Fig. 9.11.: Comparative analysis of the antidementia effects of certain plants

Fig. 9.12.: Plants studied for their antidementia effects
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Symmetry

Garden

Natural 
materials

Atrium

Fig. 9.13.: The biophilic design strategies used at the Agora
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Glazed walls

Clear pathways
(Covered pathways)

Symmetry

Fountain

Fig. 9.13.: The biophilic design strategies used at the Agora



112

9.3. The semi - public space - The ground floor

The Ground floor level has a semi public character overlooking the agora. It includes:
 staff facilities, storage facilities, bike parking at the north
 doctor’s offices, healthcare center at the south
        restaurant / cafeteria, at the west
 Daycare and main entrance at the south east

Fig. 9.14.: Ground floor plan, level +1.50m
Scale 1.100

1
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9.3.1. Biophilic, sensory and empathic design of the ground 
floor level - transitional space

The ground floor has a semi-public character 
since it houses facilities used by the building 
occupants and external visitors as well. The 
public part of the building is developed on 
the southeastern side of it, surrounding the 
main entrance area with the staircase and 
elevators at the corner. The facilities devel-
oped there include medical care services, 
such as a healthcare center, a treatment 
center, daycare facilities and doctor’s of-
fices. These facilities are developed under 
a cantilever roof which defines a transition-

Public zone
Private zone

Transitional spacesFig. 9.15.: Transitional spaces diagram
Ground floor plan

al space from outdoors to indoors around 
them. These linear zones facilitate the safe 
transition from outdoors to indoors and pres-
ent a rich variety of biophilic qualities. 
On both sides of the building, the glulam col-
umns create a rhythmic pattern, symmetrical 
to the division of the glazed walls opposite to 
them. From the southern side of the building, 
the columns define a public balcony which 
offers views towards the Agora. In the follow-
ing images, impressions  of the above men-
tioned zones are presented.  
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The public balcony is a transitional space 
where the smell, sound and sight of the 
outdoor space of the agora is always pres-
ent. The calming effect of this visual con-
nection to nature as well as the symme-
try of vertical elements mitigate anxiety 
and aggression of seniors with dementia.
Also, along the public balcony, chanc-
es for socializing are offered. Through 
visual connection with the agora, sen-
iors are motivated to engage with the 
social acitivities taking place there.  
The glazed walls around the entrance cor-
ner have an internal louvre system, which 
encloses the  glass facade during the night. 
Thus the seniors with dementia do not get 
confused at night.

Fig. 9.16.: The public balcony (private zone) on the south

Fig. 9.17.: The entrance corner at the south east - day and night impressions of the glazed walls

Elevated plane Clear pathways

Atrium

Glazed walls Symmetry

Clear entrances
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9.4. The private space - The floors
 
9.4.1. First floor 

The first floor level has a private character, since it is used only by the building occupants. 
It includes:
 Communal spaces (activity areas of different types) at the east and west
 Three different hoousing unit typologies arranged at the southern and northern side
 of the building

Fig. 9.18.: First floor plan, level +4.50m
Scale 1.100

1
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9.4.1. First floor 
9.4.1.1. Biophilic, sensory and empathic design of the common 
spaces

Different types of common spaces are de-
signed on the floors offering opportunities for 
relaxation and socializing to seniors with de-
mentia. Firstly, activity spaces are provided 
which are either arranged in a flexible open- 
plan configuration(on the western side of the 
building) or in rooms (on the eastern side). 
These are high stimulus areas which are de-
signed to offer seniors the opportunity for so-
cial engangement. 
In addition, low stimulus areas are designed 
at the end of corridors close to the vertical  

flexible activity area

High stimulus areasFig. 9.19: Common spaces diagram
First floor plan

Low stimulus areas
activities rooms

lounge areas
niches

circulation areas and in between the hous-
ing units. These are rest areas for relaxation 
offering also the opportunity for social inter-
action. The living nature indoors is present 
in all areas and green walls as well as water 
walls are used. 

In the following images, impressions  of the 
above mentioned high and low stimulus 
common areas are presented, followed by a 
short description of the biophilic and sensory 
qualities they present. 
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Fig. 9.21: Views to the common restaurant from an 
indoor “balcony”. Social interaction is stimulated.

Fig. 9.20: Activity rooms

Fig. 9.22: Low stimulus area
The niches along the corridor

Glazed walls

Symmetry

Natural materials

Glazed walls

Living nature indoors

Living nature indoors

Images of nature
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Fig. 9.23: Flexible activity area

All communal spaces have views towards the Ag-
ora, so the presence of nature is always evident 
and dominant indoors. The columns in the space 
define different zones creating circular routes in 
the layout.
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9.4.1.2. Biophilic, sensory and empathic design of the housing 
units

Different types of common spaces are de-
signed on the floors offering opportunities for 
relaxation and socializing to seniors with de-
mentia. Firstly, activity spaces are provided 
which are either arranged in a flexible open- 
plan configuration(on the western side of the 
building) or in rooms (on the eastern side). 
These are high stimulus areas which are de-
signed to offer seniors the opportunity for so-
cial engangement. 
In addition, low stimulus areas are designed 
at the end of corridors close to the vertical  

Senior couple ApartmentFig. 9.24.: Housing units typologies diagram
First floor plan Late stage dementa 

Apartment

Studio for a senior

circulation areas and in between the hous-
ing units. These are rest areas for relaxation 
offering also the opportunity for social inter-
action. The living nature indoors is present 
in all areas and green walls as well as water 
walls are used. 

In the following images, impression  of the 
above mentioned high and low stimulus 
common areas are presented, followed by a 
short description of the biophilic and sensory 
qualities they present. 
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Fig. 9.25.: Studio for a senior, Scale 1:50

With a total area of 35 sqm, the studio for a 
senior is designed in such a way to provide a 
safe indoor environment: 
The kitchen and living room are designed 
according to a flexible “open-plan” layout  
where storage space is also provided (for 
mobility devices, laundry etc.). A safe bath-
room design is also presented, fully equipped 
with wide doors, knob gribs and safety rails . 
The openings at the kitchen and the living 
room allow for penetration of daylight and 
views to the outside, triggering social inter-

action at the same time. In fact, there is also 
a window overlooking the niche in between 
the housing units, to actively stimulate social 
interaction and engangement. 

Lastly, wide sliding glazed walls provide ac-
cess to a wide balcony. This offers a safe tran-
sitional space that connects the residents 
with the outdoor natural environment. The 
sight, sound and smell of nature are present 
at the balcony which is overlooks the Agora.  
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Fig. 9.26.: Senior couple Apartment, Scale 
1:50

With a total area of 55 sqm, the house for a 
senior couple is designed in such a way to 
provide a safe indoor environment to the se-
nior occupants: 
The kitchen and living room are designed 
according to a flexible “open-plan” layout  
where storage spaces are provided (for mo-
bility devices, laundry etc.). A safe bathroom 
design is also presented, fully equipped 
with wide doors, knob gribs and safety rails. 
Through a wide sliding door, access is pro-
vided from the bathroom to the master bed-
room. In addition, the openings at the kitch-
en and the living room allow for penetration 
of daylight and views to the outside, trigger-
ing social interaction at the same time. 

Lastly, a wide balcony is designed, offering a 
safe transitional space that connects the res-
idents with the outdoor natural environment. 
The sight, sound and smell of nature are pres-
ent at the balcony which is overlooks the Ag-
ora.  

Existing partition wall
Removable partition wall
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Fig. 9.27.: Late stage dementa Apartment, 
Scale 1:50

The house for a senior couple is designed in a 
flexible way, in order to be easily transformed 
into an apartment for a single senior resident 
with late stage of dementia too. This transfor-
mation can be achieved through the addi-
tion of two partition walls which will replace 
the wall in between the master bedroom and 
the living room. In the diagram on the right, 
the new partition walls are depicted with the 
pink color whereas the partition wall of the 
masterbedroom that stays in place and will 
not be replaced is depicted with red.

With the new configuration, a smaller bed-
room is created for one single senior resi-
dent and a small bedroom for one caregiv-
er is added next to it as well. This is because 
during the late stage of dementia, a senior 
needs assistance with the ADL’S and IADLS, 
so a caregiver will have to be constantly 
present in the house. 

The dimensions of all rooms as well as the 
corridors’ widths are designed taking under 
consideration a wheelchair’s rotation radius.

Existing partition wall
New configuration of par-
tition walls
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A wide variety of biophilic design strategies 
is used for the design of the housing units. 
These are carefully selected in order to offer 
a sensory and empathic design. 

To begin with, the biophilic design strategy 
of natural colors and materials is applied, so 
exposed cross laminated timber walls are 
used to define the indoor materiality of all 
housing units. This material is used because 
the sight and touch of timber have a calm-
ing effect on seniors and thus can mitigate 
certain dementia symptoms such as anxie-
ty and aggressive behaviour. Moreover, bi-
obased materials (mycellium products) are 
applied indoors in all housing units. These in-
clude acoustic panels and biobased floor-
ing, which have a natural color and texture. 
In this way, the senses of touch and sight are 
activated. 
In addition, living nature is applied indoors. 
Through the use of plants, the sight, smell 
and touch of nature is present in the interior 
space. Also, images of nature are used in the 
housing units. These images are selected ac-

cording to the resident’s individual likes and 
experiences. 

Sliding glazed doors are also used to provide 
direct access to the balconies and wide 
views towards the agora. However, all glazed 
walls have a manual indoor shading system, 
which encloses the facade during the night, 
offering the feeling of safety and privacy. In 
fact, the glazed walls used at the bedrooms 
are not developed from top to bottom, since 
the bottom part of the wall is compact to 
provide the feeling of safety especially dur-
ing the night. Also, the outer side of the bed-
rooms has either a stationary louver system 
or a green wall that filters the direct sunlight 
and provides the feeling of safety during the 
night.

Lastly, at the balconies of the studios for one 
senior, a net panel combined with climbing 
plants is applied, that forms a natural green 
wall. This offers natural shade to these balco-
nies which directly face the south, creating 
nice sun-shadow patterns at the same time.

 Fig. 9.27.: Biophilic design strategies applied 
indoors in all housing units

Living nature

Images of 
nature

Biobased materials 
of a natural color
(acoustic panels, 

flooring)
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 Fig. 9.30.: Different biophilic design strategies applied in the studio for a senior

 Fig. 9.29.: The biophilic design strategies applied in the senior couple apartment

Natural materials

Views outdoors

Balcony

Natural 
colors

Green walls
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Sliding sunblinds are chosen to provide flexibili-
ty and adaptability on the facade. They prevent 
glare and overheating during the day, and they 
offer the sense of dsafety during the night. Also, a 
manual internal shading system is applied to cov-
er the glazed walls during the night to enhance 
the feeling of safety as well. 

 Fig. 9.31.: The manual internal shading system at the master bedroom

 Fig. 9.32.: The manual internal shading system at the  living room of the studio

Natural materials

Natural and biobased 
materials

Views outdoors
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Fig. 9.34.: The green wall at the balconies of the studios (net panel with climbing plants)

Fig. 9.33.: The niches along the corridor on the north side of the 
building. 

Windows are designed from the niches sides to provide views 
towards them, motivating seniors with dementia to engage 
with social activities. These areas are not only a place to meet 
but also a place to rest.

Natural materials

Natural colors

Green walls

Green walls

Balcony
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9.4. The private space - The floors
 
9.4.2. Second floor 

Fig. 9.35.: Second floor plan, level +7.50m
Scale 1.100

The second floor level has a private character, since it is used only by the building occupants. 
It includes:
 Communal spaces (activity areas of different types) at the east and west
 Three different hoousing unit typologies arranged at the southern and northern side
 of the building

1
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activities rooms

9.4.2.1. Biophilic, sensory and empathic design of the common 
spaces- the terraces

On the second floor communal terraces are 
designed on the eastern and western side 
of the building. They are developed along 
the indoor common areas, next to the activ-
ity rooms and flexible activity areas, offering 
the opportunity for direct connection with 
the outdoor environment. 
In fact, the sliding glazed walls and sliding 
sun blinds enable the direct relation of in-
door and outdoor space, so the terraces 
can be considered as an extension of the 
indoor environment outdoors. The terraces 

Terraces

Fig. 9.36.: Common spaces diagram
Second floor plan

are a safe transitional space offering the bi-
ophilic experience of “prospect” and “ref-
uge”, for surveillance and contemplation of 
the activity at the Agora and the rest of the 
building. Climbing plants are applied along 
the railings of the terraces, clearly indicating 
the presence of living nature there. 

In the following impressions, the views from 
the terraces towards the agora as well as the 
rest areas developed on them are shown.

flexible activity area

High stimulus areas Low stimulus areas

lounge areas
niches
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The communal terraces are developed on 
the eastern and western part of the building 
and provide a space for social interaction as 
well as rest and relaxation. They overlook the 
Agora as shown in the impressions below. 

Fig. 9.37.: The communal terrace

Fig. 9.38.: The rest areas along the communal terrace

Terrace
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9.4. The private space - The floors
 
9.4.3. Third floor 

The third floor level has a private character, since it is used only by the building occupants. 
 It includes:
 Communal spaces and a green house (activity areas of different types) at the east and west
 A single housing unit typology located on the northern side of the building
 

Fig. 9.39.: Third floor plan, level +7.50m
Scale 1.100

1
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9.4.3.1. Biophilic, sensory and empathic design of the common 
space

Similarly, on the third floor, a 2.50 meters wide 
terrace is provided as well. This is connected 
to the flexible activity area next to it and to 
the green house/sun room on the south. This 
is equipped with raised planting beds, allow-
ing seniors with mobility problems to engage 
with gardening activities.

On the facade of the flexible activity area 
sliding sun blinds are implemented again to 
prevent glare and overheating during the 
day, and to provide the sense of safety to 

seniors during the night.

Lastly, skylights are designed on top of the  
three vertical circulation points, casting light 
on the staircases. In this way, there is a clear 
indication of these points in the space help-
ing seniors with wayfinding. It is also a way to 
introduce natural daylight across the build-
ing.

activities rooms

Terraces

Fig. 9.40.: Common spaces diagram
Third floor plan

flexible activity area

High stimulus areas Low stimulus areas

lounge areas
niches
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The green house is equipped with 
raised planting beds, allowing seniors 
to engage with gardening activities.

Green walls or alternatively water 
walls, glazed walls and sliding sun-
blinds are implemented at the com-
munal spaces. 

Timber is the most dominant materi-
al indoors and outdoors.

Fig. 9.41.: The green walls at the lounge areas

Fig. 9.42.: The green house

Green/ water walls

Greenhouse

Terrace



138

9.5. Architectural drawings - Elevations and Sections
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Fig. 9.43.: Longitudinal Section 2

Fig. 9.44.: Transversal Section 1
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Fig. 9.45.: South Elevation

Fig. 9.46.: East Elevation
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Fig. 9.47.: South- western elevation
Perspective view
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Fig. 9.48.: Section along the north corridor

Fig. 9.49.: North Elevation
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The load-bearing structure is a glulam timber 
frame combined with cross laminated tim-
ber slabs and walls, whereas rammed earth 
is used for the construction of the retaining 
walls at the Agora level. 

A suspended ceiling is used which “hides” 
the glulam beams in the interior. A detailed 
construction detail of the highlighted part is 
presented below.

Section  fragment
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A skylight construction is designed on top of 
the vertical circulation points to cast light on 
the staircase. A detailed construction detail 
of the highlighted part is presented below.

Section  fragment
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GUTEX 150mm

WATER PROOF MEMBRANE

 CROSSLAM TIMBER PANEL

GLULAM BEAMS
cross section: 250mm x150mm

GLULAM COLUMN
cross section: 300mm x 400mm

SUSPENDED ROOF CEILING

GLULAM SECONDARY BEAM

ROOF SYSTEM WITH TECHNICAL PAVIERS

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT
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9.6.Construction details

Fig. 9.50.: Construction detail 1
The suspended ceiling and roof construction

Scale 1:10
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SOLAR GLASS (SECURIT) WITH 4 PVB MEMBRANES

 ARGON GAS GAP 15 MM
P6B STEEL- PLATED GLASS

INSULATION

STEEL FRAME
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Fig. 9.51.: Construction detail 2
The skylight construction

Scale 1:10
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The final design proposal reflects the research 
findings and conclusions. The different design 
guidelines and strategies collected through 
research, were combined in such a way, so 
as to create a trully empathic and biophilic 
design. The goal of the project is to provide 
a space full of sensory and experiential qual-
ities, responding to the needs of seniors with 
demetia. 

From the ground floor to the top floors of the 
building, the biophilic, sensory and empath-
ic considerations are presented through dia-
grams and impressions which connect back 
the design to research. It becomes obvious 
that the biophilic design strategies used and 
implemented in every level are carefully se-
lected in order to create either high or low 
stimulus areas in the building. In this way, dif-
ferent types of senses are stimulated and a 
wide variety of experiences of nature are of-
fered. This approach is applied to the design 
of the communal as well as the private spac-
es, such as the housing units. 

Innovations in terms of materials and tech-
nologies are used in the housing units, espe-
cially regarding biobased materials, such as 
acoustic panels and flooring. The design of 
the glazed walls was also taken under seri-
ous consideration, and various alternatives 
of internal and external louvre systems are 
presented. In this way, the feeling of safety is 
promoted to seniors with dementia especial-
ly during the night. 

All in all, the final design is corresponding to 
the needs and wishes of seniors with demen-
tia and aims to mitigate some crucial demen-
tia symptoms highlighted in the research. 
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The research focused on introducing bio-
philic design in an innovative nursing home 
for seniors with dementia in Malvalaan, Ein-
dhoven. 

To approach this topic, thorough research 
was carried out to cast light on the different 
needs of this specific target group. Through 
the research process, I gained valuable in-
sights on the term of empathic as well as bi-
ophilic and sensory design.  Indeed, it was 
a challenge to combine these different top-
ics and create an innovative design tailored 
towards the needs of seniors with dementia. 
Through systematic research and evaluation 
of results, a wide variety of design strategies 
was collected and then implemented in the 
design process. 

During this 10 - months process, research and 
design were complementing each other. 
This has been a very dynamic period where 

the design was constantly changing in order 
to adjust to the research findings.  During this 
process, the feedback I received from all tu-
tors was crucial to make sure I was on the 
right track. They all helped me to keep the 
right direction and make small steps every 
week to answer my research question and 
reach consclusions. 

Eventually, this systematic and analytical 
approach to design has been very valuable 
and fruitful to me, since it resulted into a de-
sign which responded 100% to the research 
findings. I developed a critical approach to 
design and learned how to link my research 
back to my design and vice versa. 

In fact, I believe that this graduation studio 
helped me develop multiple skills and mind-
sets which will be useful to me as a practic-
ing architect in the future. 
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The correlation of the WHO sustainabilty 
goals to the definition of healthy and active 
aging for demented seniors as presented 
by J. Zeisel (2010) in his book “I’m still here- 
A breakthrough approach to understanding 
someone living with Alzheimer’s”.
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