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Most of the time we perceive our own homes as a healthy place. Till the moment we get sick and start

to realise that dwellings are not always that healthy. Currently homes are made by following a model

to create a healthy home such as Woonstandaard, BREEAM, GGD-richtlijn Gezonde Woningbouw, or
one of the many other models. However, these models only look at the physical health influenced by
service systems. While health exists out of physical health and the mental well-being. Combined with the
pressure on the Dutch national healthcare system demands change. This means not only improving the
service systems but changing the way dwellings are designed. Something that will help to improve the
health in dwelling is the use of the sun, wind, rain, etc. Something that is already using these elements is
the passive house concept from the passive house institute. This concept could be a good starting point
to create healthy homes. The question that will be researched is: What are design guidelines based on
the passive house concept for physical health and mental well-being for homes with a median transaction
price of the third quarter of 2022 in the Netherlands? This will be investigated using literature review, case
studies, fieldwork, and simulations. At the end of the desired research paper it will be possible to answer
the reached question posed in this document.

Keywords

Physical health, Psychological well-being, Healthy home, Service systems, Environmental factor,
Passive house, Median transaction price dwelling
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1.1 Personal fascination

Most of the time we perceive our own homes as

a healthy place to be. Till the moment we get sick
and start to realise that dwellings are not always
that healthy. After | was diagnosed with diabetes

type 1it suddenly became clear how many different

factors in a dwelling affects the human boduy. Itis
something that is bigger and more complex than
only the indoor climate, light, and ventilation that
influence the physical health.

1.2 Relevant problem in the
society

Netwerk conceptueel bouwen et al. (2018)
describes a healthy home in the Woonstandaard
as a dwelling that is compliant with the requlations
from the Dutch Building act. This method uses
indoor climate elements such as ventilation,

light, noise, and indoor climate to determine the
health of a dwelling. Landelijk Centrum Medische
Milieukunde (LCM landelijk centrum, 2005) made

the guideline GGD-richtlijn Gezonde Woningbouw
and Laskari et al. (2016) developed the Dwelling
Environmental Quality Index (DEQI).

These are just a few examples of models that exist
for creating a healthy home. However, existing
models only look at the climate elements that affect
the phusical health. While according to the World
Health Organization (WHO, 1989) health exists out
of physical health, and social and psychological
well-being.

None of these models focuses on the social and
psychological well-being even though according

to Prince et al. (2007) mental health is becoming
the dominant cause of health issues. In addition,
mental illness can also lead to physical sickness.
For example, loneliness can lead to an early form of
dementia. According to Bluyssen (2022) an indoor
climate that is complained with all the regulations
of a model does not guarantee a healthy home. The
indoor climate and health of users have a complex
relationship. The existing models are often not
sufficient for this.
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Tabel O2 Ranking of the health certificates

1.3 Problem statement

(NOS, 2022) expects that the healthcare staff
shortage will increase to 49,000 this year. Van
der Geest et al. (2022) states that in the future,
this shortage will only increase, making it unable
to ensure the financial and staffing sustainability
of heath and care in the Netherlands. The WHO
(1988) connected housing directly with health,
healthy homes will improve the life quality of its
occupants while simultaneously reducing the
pressure on the healthcare system.

There are already several models that claim to
make a healthy home. However, these mainly
focus on physical health. So following these models

will not guarantee a healthy home sins health
consists of physical health and mental well-being.
To accommodate this, the way we make dwellings
must change. This is not done by more and better
service systems. To make healthy homes for
physical health and mental well-being, the way
homes are designed has to be changed. Where
the natural elements like sunlight, wind, rain, etc
are integrated into the design like the passive
house concept and the use of service systems is
minimised. While maintaining or even improving
the standard of living. For our own health but also
to reduce the pressure on the Dutch healthcare
system.

Passive house

°
Passive house, 1988

The Lake House, ¢

2020
o Lovell house, Schuurwonihg,
1929 2018
Kalkhennep,
2022
Physical Mental
health well-being
WHO,
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o
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[
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14 Goals

The main goal of the research is to improve the
indoor health quality of homes for the occupants. To
achieve this goal, the research aims of the project
are:

1 Proper understanding of a healthy living
environment.

2. Understanding of the passive house
concept.

3. Understanding of which environmental
element can be implemented in a design.

L. Insight on maximising natural elements into

the design to create a healthy home.

1.5 Research question

Main research question

Sub research question

1. What is designing for healthy homes?

2. What are the characteristics of dwellings in the
Netherlands with a median transaction price of
the third quarter of 20227

3. How can the passive house concept be used as
base for healthy home design guidelines?

L. How can natural elements be used in the design
to create a healthy home?

Research boundary

The research is about improving indoor health in
homes not the definition of health itself.

The surroundings will not be investigated in this
research. This means that the environmental
situation of the assigned plot will be considered
in the study. However, if the location changes the
demand for the dwelling will probably need to be
changed as well to create a equal healthy home.
This will require new research for the demands of
the new location. The surrounding of the appointed
plot such as shades from other buildings are also
not included in the research.

Health exists out of physical health and mental
well-being. Thomas Jefferson declared happiness
to be an inalienable right. But anyone who's ever
debated with friends on where to go for dinner
knows that happiness is subjective. So how do we
design forit? (Brandon, 2022). There are however
some universal elements that influence the mental
well-being of everybody that will be implemented.

This study is zoomed in on a single dwelling with
its associated facilities. The gardens of dwellings
are included and for an apartment the balcony,
stairwell, and parking basement are included.
Whereby the research will focus on new dwellings
in the Netherlands. With the current economic
situation it is not guaranteed that the final design
will cost less than the median transaction price of
the third quarter of 2022.

Creating homes that are healthy does not mean
that they will cure diseases and iliness. They
focused on preventing, reducing and/or minimise
health risk caused by dwellings. In addition will the
health of a dwelling not be measured, compared,
extended and/or judged with an existing health
certificate or model.

1.6 Design hypothesis

This research thesis is not intended to be an
extension to one of the existing models or
certificates to create a healthy home. The outcome
of this research will be a kind of guideline that

will be applied in a design for healthy housing
types. This design will have a positive effect

on its occupant whereby the inhabitants can
hypothetically live in a more healthier environment
than when they live in an existing standard built
dwelling typology.

1.7 Definitions

Build environment
Dutch building act

Environmental elements
Facilities

Greenery

Health certificates
Healthy home

Health standards

Indoor climate
Living environment

Median transaction price

Passive house

Physical health
Social and Psychological well-being

Themes

Transaction price

Human made environment in which we live (RIVM, 2021).
Rules on which all buildings must comply to (Bouwbesluit, 2012).

Elements occurring naturally in the climate such as sunlight, wind,
rain, etc (Bluyssen 2009, p. 3).

For this study, facilities are components that are related but not
part of a dwelling.

Indoor or/and outdoor vegetation such as grass, threes, plants, etc
(Moya et al,, 2019).

Ranking systems to assets the health of a building (Hasselaaret al.,
2019).

A dwelling that does not damage the residents health and aims to
improve it (WHO, 1988).

The current base line for creating healthy buildings (Hasselaar et
al., 2022).

The climate inside a building (Bluyssen 2009, p. 45).
The surrounding in which we live, work, and learn (RIVM, 2021).

The average price of all types of dwellings throughout the
Netherlands sold during a specific time frame. For this study that is
the third quarter of 2022 (NVM, 2022).

According to the passive house institute a type of dwelling
maximizing comfort and health using environmental elements to
minimalize energy use (Passive House Institute, 2022).

The absolute condition of the human body (WHO, 1988).

The sanity of the human being for example: no stress, feeling safe,
happiness, etc (WHO, 1988).

For this study, themes are a single of clustering of different
elements.

Price for how much a dwelling is sold (NVM, 2022).



2.1 Passive house

Health in the living environment is an extensively
researched topic. Most of the research hereby is
focused on the impact of air, indoor climate, light,
and sound on the physical health, while only a few
studies have been done to improve the mental well-
being in the build environment.

Passive House Institute (2022) developed the
passive house concept, Laskari et al. (2016)
presented the Dwelling Environmental Quality
Index (DEQI), LCM landelijk centrum (2005)

made the GGD-Richtlijn gezonde woningbouw,
and Netwerk conceptueel bouwen et al. (2018)
presented the Woonstandaard. This are just

some of the models of table 02 to create a

healthy building. All these models are focused on
environmental factors to improve the physical
health. Bluyssen (2009, p.4-93) dived these into
four environmental factors to explains how humans
react and perceive physical health in de building
environment. But health consists of more than just
physical health.

According to the WHO (2021) the mental health
needs to be in order before you can be healthy
because “no health without mental health” (WHO,
2021) . Recently they concluded that depression is
currently the biggest ill-ness and disability in the
world.

During the lockdown of the Covid-19 pandemic
Akbari et al. (2021) investigated the mental well-
being in homes during quarantine. This revealed
that poor living conditions reduce residential
enjoyment and can lead to mental health problems.
Research from Wang et al. (2021) revealed that
greenery has a positive impact on the mental
health. Which is supported by the research from
Mouya et al. (2019). It also showed that greenery
had a positive effect on the thermal comfort,
acoustics, and air quality.

According to Scriven & Hodgins (2012, p. 94)
includes the mental health other elements as

well. The environment, activities, economuy, and
community determines our health and well-being
in the neighbourhoods. Which is also applicable
for healthy housing. Dorst (2005, p. 368) states
that de quality of life exists out of health, safety,
contact with the natural environment, control, and
the ability to engage in and avoid social interaction.
Whereby the interaction between humans and
nature is to be seen as a single element.

10

All this leads to the findings of Horr et al. (2016) that
building a new home requires the consideration
of a range of factors beside the indoor climate,
light and acoustic. To create a healthy home an
in-depth consideration of the occupant well-being
is required. Which is consistent with the findings
of Bluyssen (2022) that all factors are important
for the health of the indoor climate, whether they
have a positive or negative impact and are an
environmental factor or psychological factor they
should all be considered in a design.

Physical health

Service systems

Indoor Environment quality

Energy
Greenery
Stress
Insulation

Akbarietal.,, 2021

>< Indoor climate

>< Sound

>< Visual

>< Views

X Sick building syndrome

X Design advice

Beemer et al., 2021

X

X

Bluyssen 2019

X
X

Channon 2018, p. 118

X X X X | Mental well-being

XXX [PX]Ar

EL-abosy et al., 2015

X

Hasselaar et al.,, 2022

LCM landelijk centrum, 2005

Mouya et al., 2019

XXX (X

Passive house institute, 2022

Schieweck et al., 2018

X XXX

XXX X

Scriven & Hodgins, 2010, p. 94

Wangetal, 2021

WHO, 1989

Table O4 Subject in the literature
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2.2 Theoretical framework

In earlier personal research, it became clear that
health certificates don't quite work. It is often more
about obtaining the certificate than creating a
healthy building. A concept that usually does work
is the passive house concept. Fernandez-Antolin
et al. (2019) describes the intention of the passive
house as a dwelling that maximize the comfort
and health while minimizing energy use. This
concept uses mainly the natural elements which |
think is the key to creating healthy homes. Horr et
al. (2016) states that building an environmentally
friendly home does not necessary mean that

a dwelling is a healthy home. It requires the
consideration of a range of factors to create this.

Horr et al. (2016) and Bluyssen (2022) concluded
that both physical health and mental well-being
are important in creating a healthy home. Bluyssen
(2009, p.4-93) explanation about how physical
health is perceived using the four environmental
factoris a good base for my research. It divides the
various sections into four clear themes. At the same
time, it explains why certain items are healthy or
unhealthy for us. Which provides better insight
during designing.

Mental well-being is more complex. Scriven &
Hodgins (2012, p. 94) shows that multiple elements
directly and indirectly influence our mental health.
Channon (2018, p, 118) divided the elements that
influence the mental health in the seven themes
light, comfort, control, nature, aesthetics, activity,
psychology. Of which | think the theme nature is
extra interesting since research from Wang et al.
(2021) and Mouya et al. (2019) shows that greenery
has a positive impact on the mental well-being.
Simultaneously greenery also improves the
environmental factors. Greenery additionally aligns
with my belief of integrating natural elements

into the design as well as with the passive house
concept.

A theme that the book is not mentioning is
interaction. Altman (1975, p. 118) describes this as
the public-private connection. People want to be
part of the community but at the same time they
want to be able to probe their selves. | find this
important because this let people feel welcome and
safe in their own home.

14

According to EL-abosy et al. (2015) can the passive
house be used to create a healthy home. It only
requires investigation and testing at the beginning
of the design process. It also requires adaptability
of the users to exploit the maximum potential. But
according to Schieweck et al. (2018) could this be
solved by implementing the smart home. Which
creates a great opportunity to ensure the health of
dwellings. These research show that both physical
health and mental well-being can be improved

by using and requlating the natural elementsin a
passive house.
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3.1 Sub questionl

Methods

Literature review
Books
Journals

Fieldwork
Visit Lake House
Interview Jules Gielen
Observation dwellings (auto ethnographic)

Steps & Tasks

The interview and home visit during fieldwork will
reveal what designing for health means. Which will
be complemented by literature review.

Output

This will give a definition of what a healthy design
is. Which will be a text that can be transformed in
diagrams/sketches for clarification.

16

3.2 Sub question 2

Methods

Literature review
Journals
Rapports

Case study
Analysing different dwellings
Comparing the different housing typologies

Steps & Tasks

Literature will be used to create a definition and
parameter. Different project than will be analysed in
these parameters. The different case studies will be
analyst and compared with each other to make the
characteristics insightful.

Output

The outcome of the compared analyses will lead
to diagrams, bullet points, sketches, and pictures
of the characteristics of dwellings with a median
transaction price.

3.3 Sub question 3

Methods

Literature review
Journals

Case study
Analysing passive houses

Fieldwork
Visit Lake House
Interview passive house architect

Steps & Tasks

The house visit to the Lake house will give a feeling
of what is possible with passive houses. This will be
complemented by an interview of a passive house
architect and analyses of several passive houses.
Combined with the literature review to support the
findings.

Output

The outcome will be diagrams and guidelines.
These will make it possible to state how the passive
house concept can function as basis for design
guidelines for healthy homes.

3.4 Sub question 4

Methods

Literature review
Journals

Case study
Lovell house
Analysing passive house

Fieldwork
Visit Lake House
Interview Jules Gielen

Simulation
Sketches to research possibilities
Digital model to research influences
Model to investigate options and findings

Steps & Tasks

Literature, case study, and fieldwork will be used
to establish the function and possibility’s of the
natural elements. Then simulations will be used to
investigate the possibilities of natural elementsin a
design and see if they can give the desired results.

Output

The outcome of the compared analyses will lead to
diagrams, guidelines and sketches. Showing how
design can use natural elements to create a healthy
home or proof that it is not possible.

17



How

What

Why

uolIsnjauo)
uolIsnjauo)
uoisnpuo)
uolIsnauo) %
[9POW
|apow [exbiqg uonemnwis
SEIIRIENS
Jiydesbouyia oiny
ua|aIn sa|NC juawanow asnoy ua|aIn sa|NC
MN3INJBU| anissed mainia| MN3INJBIU|
yJompjalA
9SN0OH 3XE7 1ISIN 9SNOH 33eT JISIN 9SNOH 3%e7 USIN
sasnoy
sisfjeue bupedwo) anissed Buishijeuy |eaibojodh
sasnoy
sasnoy buishjeuy anissed buishjeuy asnoy ||ano7
|eanaJsoay |
M3IN3J 3JNJesal M3IN3J aJnjesal] M3IN3J 3JNJeJall M3IN3J 3Jnjesal]
A A A
N . . _ . . . . . . | . . _ € . . . . _ . . . I—
_Eg |
[ =~ "
c Sgod |
2.8 % 392
T Oo plcd L5 o |
U v Cc T unc =
CEM UuE o5 ]
o - Saygm 0 _
o Cc . Tag*T a
wn = = = 2 |
352 £ :
w L
S E¥ = |
‘m 8 .
N _
—
aonN
T =
K (w) N\ [=] _
= E =%
cC [
—»— CR=-I R _
g 5} o= 22
a m 332 wE
; 823 |25 e— |
wn ~ O m v
v C.= £ -
C O.rC 3 _
[} Q w [
0oL 2a .09 _
S5E 2557
-0 a w R < |
CsS o o U m <%} n_nu =
gﬁlﬂ = - 0o E = %
.q._ Ay = v =) w w .m [«7] N _
v o 50252 ®
U= c Sngp 3 O
w Po T g u= G |
- Y-S Ve mc oc -3 =
=51 Scs22n| [T < o
°cu Ru3RED
Sag FeulfaeN AA _
W o REQGEC
e R= v Og CE e Xz o
= 2T Ccog _
A ToRfst
a —
£g2es® |
— . _ . _ _ . _ | = tI _ _ . _ _ . . _ _ . _ _ . N
ubIsap
awoy e u| pajuawsa|dw awoy Ayyeay
Ayjeay e a1eald 0} juswuoJinua buin 9q Ued sjuaWwa)a |e} e 9]e3J] 0} SJU3W3|d
S|9pouw 1uaJJnl 3y} Ayleay e jo buip -UBWUO0JIAUD YaIym [BIUSWILOJINAUD UM
J0 Buipueisiapun -uejsJapun Jadold 10 Buipueisiapun Bujubisap uiybisu|
swajshs adinias
[ Sjuedn330 ay} Joj Sawioy jo hjijenb yjjeay Joopul ayj buinoidul| |
yiesH

Diagram O7 Research scheme

19

18



Research plan

v Fieldwork

Site research

Design brief

\olume studies

Design

Program, circulation, proportions, flows,
surroundings

Design brief
Concept sketches

What is designing for health?
- Theoretical
- Fieldwork

What are the characteristics of dwellings
in the Netherlands with a median transac-
tion price of the third quarter of 20227
- Theoretical
- Typological

Ul

How can the passive house concept be
used as base for healthy home design
guidelines?

- Theoretical
- Typological
- Fieldwork

SISd

How can natural elements be used in the
design to create a healthy home?
- Theoretical
- Typological
- Fieldwork
- Simulation

Provisional conclusion

Design guidelines
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