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Abstract

Objectives: To perform a systematic study about the contribution of architecture and interior design
researchers in studying the effect of physical environment on mental disorders. Background: Mental
disorders are a major health problem worldwide and related to severe distress, functional disabilities,
and heavy economical burdens. Studies propose that physical environment design can trigger or
reduce mental disorder symptoms. However, there is a lack of knowledge about the extent of
architectural design research contribution to all types of mental disorder prevention or intervention.
Methods: A team of cross-disciplinary researchers gathered information from peer-reviewed
manuscripts about the effect of architectural design on enhancing or reducing mental disorder
symptoms. Data were collected from manuscripts published between 2008 and 2020 (research related
to the topic became clearer in quality and quantity then). Keywords including architecture, interior
design, physical environment, and mental disorders were used in the systematic search. Databases
were collected using online resources. Numerical data collected from quantitative studies were
organized in tables. Results: Our data showed that there were a lot of studies about dementia and
autism; few studies about schizophrenia, anxiety, stress-related disorders, and depressive disorders;
and no studies about the rest of the mental disorders. General environment followed by housing
facility design were the most assessed physical environments for mental disorders. Conclusions: As
all mental disorders can have a significant impact on the society, we conclude that architectural studies
should focus more on improving or preventing the symptoms of all types of mental disorders through
the design of physical environments.
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Mental disorders are a major health problem
worldwide, affecting over 165 million people
each year (Kessler et al., 2012; Wittchen
et al., 2011). More than half of the general pop-
ulation in middle- and high-income countries
will be diagnosed with at least one mental dis-
order at some point in their lives (Trautmann
et al., 2016). Moreover, mental disorders are
related to severe distress, functional disabilities,
and heavy economical burdens that account for
more than chronic somatic diseases such as can-
cer or diabetes (Jamison et al., 2016; Trautmann
et al., 2016). Furthermore, with the growing
human population, the long-term burden of
mental disorders is expected to increase (Jami-
son et al., 2016). Consequently, and considering
the serious impact of mental disorders on indi-
viduals and societies alike, there was a need for
a greater support of people with mental disor-
ders. Over the years, architects focused on cre-
ating designs that are related to normal human
psychology and behavior, such as socializing, and
industry-related performance, such as the
improvement of visitors’ experiences in hotels or
museums, and increasing the possibility of buying
a product such as in supermarkets and malls
(El-Zeiny, 2012; Shojazadeh et al., 2014; Yalgin,
2015). However, physical environment can also
trigger or mitigate mental disorder symptoms
(Benedetti et al., 2001; Karami, 2016; Khanade
et al., 2018; Kinnaer et al., 2016; McAllister &
Maguire, 2012; Parke & Friesen, 2007; Parke
etal., 2017). Therefore, and giving the importance
of physical environment design in the well-being
of people suffering from mental disorders, archi-
tects need to develop clear design recommenda-
tions that are safe for people with mental disorders
(Connellan et al., 2013). Thus, an up-to-date sys-
tematic study is required to highlight what has
been done so far regarding the contribution of
architectural design research to mental disorder
prevention or intervention. What we meant about
architectural design is everything that architects
and interior designers can contribute to its

designing and implementing in physical environ-
ments which can range from space to calling
buttons.

... physical environment can also trigger
or mitigate mental disorder symptoms.

Therefore, and giving the importance of
physical environment design in the
well-being of people suffering from mental
disorders, architects need to develop clear
design recommendations that are safe for
people with mental disorders

Studies showed that physical environment
design can trigger mental disorder symptoms.
For example, dementia patients see shadows as
holes. Therefore, the placement of lights in a
way that forms shadows can cause trouble to
people with dementia and makes them walk in
a strange and sometimes unsafe way (Parke
et al., 2017). Furthermore, for dementia
patients, some exits should be hidden with
plants or camouflaged by the same color of the
wall. Otherwise, dementia patients can get agi-
tated if they cannot open those doors (Parke
et al., 2017). Further, design features such as
sharp corners, blind spots, and narrow path-
ways can increase anxiety and can trigger
post-traumatic stress disorder in veterans
(Khanade et al., 2018). Another example is
pupils with autism who might show unstable
emotions such as screaming if they are trans-
ferred into a classroom that is not similar to
other mainstream classroom environments they
used to go to (McAllister & Maguire, 2012).

Physical environments do not only trigger
mental disorder symptoms but can reduce men-
tal disorder symptoms too. For example, archi-
tectural design can improve dementia patient’s
vision and recognition by providing direct cues
toward environmental surroundings, removing
attention distracting objects, and highlighting
or camouflaging key features in the living
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environments (Parke & Friesen, 2007). Further-
more, an interior design study found that expo-
sure to morning sunlight can reduce the length
of hospitalization in bipolar depressed patients
(Benedetti et al., 2001). Other studies also
showed that designing space dedicated to yoga
in hospitals can improve the precision, focus,
and thinking of schizophrenia patients (Karami,
2016). Designing roof as a space to watch the
urban landscape as well can reduce the feeling
of withdrawal from society in schizophrenia
patients (Karami, 2016). Furthermore, open
spaces, situational awareness providing ele-
ments in the surrounding environment such as
open floor plans, or the lack of clutter can
relax veterans who are suffering from
post-traumatic stress disorder (Khanade et al.,
2018). In autistic patients, a space that is sub-
divided into several separate spaces helped
in creating a sense of structure and reduced
sensory inputs present in one room (Kinnaer
et al., 2016).

As it is already established that physical
environment designs can trigger or prevent
mental disorder symptoms, there is a need to
know to what extent researchers are linking
environmental design studies with mental dis-
orders, and what mental disorders they are
focusing on the most. This review article will
provide an overview about the number of
peer-reviewed manuscripts that assessed the
effect of architectural design on each type of
mental disorders. The current review will also
highlight the design features that were used by
architects to study mental disorders in physical
environments. As mental disorders in general
have a significant social and emotional impact
on individuals and societies (Angermeyer
et al., 2010; Doran & Kinchin, 2019), this arti-
cle will give a general idea of what mental
disorders architects are focusing on the most
in their studies and what mental disorders
should get more attention in future architec-
tural design research. The purpose is to encour-
age more architectural studies to be done about
how physical environment can impact the
symptoms of all types of mental disorders and
to encourage further collaborations between
architects and psychologists to provide a better

understanding of building designs that support
mental stability and well-being of people
suffering from mental disorders.

... what mental disorders should get more
attention in future architectural design
research.

Method

Data Collection

In order to assess to what extent researchers are
linking environmental design with mental dis-
orders, and what mental disorders they
are focusing on the most, a team of two
cross-disciplinary researchers gathered infor-
mation from peer-reviewed manuscripts that
assessed the effect of architectural design on
enhancing or reducing mental disorder symp-
toms. Data were collected from manuscripts
published between 2008 and 2020 inclusive
(interest in mental disorders and physical envi-
ronment became clearer in quality and quantity
in 2008, thus manuscripts before 2008 were
excluded). Databases were collected using the
internet through the following websites: Goo-
gle, Google Scholar, PubMed, and Web of Sci-
ence. The mentioned websites provided
sufficient material to form a good understand-
ing of the current state of physical environment
design research and mental disorders. Key
words that were sufficient to this paper’s aim
were used for the systematic search. These key
words were architecture, internal design, phys-
ical environment, and mental disorders (the
type of each mental disorder was specified).
The aim of this article was to highlight the
imbalance within architectural design studies
that focus on all types of mental disorders.
Looking specifically into all the possible
ranges of vocabulary related to design and
mental disorders would overwhelm us with the
amount of data. Numerical data collected from
quantitative studies were organized in tables.
Mental disorders which were covered in this
study were neurodevelopmental disorders,
bipolar and related disorders, anxiety disorders,
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stressor-related disorders, dissociative disorders,
somatic symptom and related disorders, feeding
and eating disorders, sleep—wake disorders dis-
ruptive, impulse-control and conduct disorders,
depressive disorders, substance-related and addic-
tive disorders, neurocognitive disorders (e.g.,
dementia), schizophrenia obsessive-compulsive
and related disorders, and personality disorders.
The architectural aspects that were assessed
regarding physical environments and their effects
on mental disorders studies were space, visual
support, auditory support, and environmental ele-
ments such as number of windows and doors,
hallways, room layout, blind spots, handrails, call
buttons, seats, decorations, and direct sightlines.
The physical environments in our study were
divided into teaching facilities, healthcare facili-
ties, housing (living) facilities, and general envir-
onments (when the study did not specify the
physical environment and talked about it in gen-
eral). Aged-care environment papers are outside
the scope of our article’s topic and thus were not
included in our review. Papers that discuss the
design and mental disorder in general without
specification of what is the mental disorder they
are talking about do not serve the purpose of our
article, and therefore, they were excluded.

Results

Architectural Studies Focused the Most on
Few Mental Disorders

Our data showed that architectural studies
focused more on some mental disorders com-
pared to other mental disorders (Table 1).
There were a lot of studies about dementia and
autism; few studies about schizophrenia, anxi-
ety disorders, stress-related disorders, and
depressive disorders; and no studies about the
rest of mental disorders. Overall, light was the
most studied design element in all mental dis-
orders combined. Light was assessed in all the
listed studies in Table 1 except in anxiety dis-
order studies. The importance of light could be
due to the role of the light/dark cycle in the
nervous system well-being (Blume et al.,
2019).

Dementia and Autism Were the Most
Covered Mental Disorder Topics in
Architecture and Design Research Papers

Dementia and autism were the most assessed
mental disorders in architectural studies (Table 2).
In dementia, the focus was mainly on housing
facilities, while in autism, the focus was mainly
on teaching facilities.

Most architectural studies related to mental dis-
orders were assessing physical environments in
general. However, the impact of housing facility
design on mental disorders was the most common
specific environment covered by architectural
studies regarding mental disorders (Table 2).

Discussion

Our data showed for the first time the great focus
of architectural studies on some mental disorders
at the expense of other mental disorders. For
instance, there were many architectural study
publications about the effect of physical environ-
ment design on two mental disorders which were
dementia and autism. However, there were no
architectural peer-reviewed manuscripts about
the effect of built environment design on other
mental disorders which were neurodevelopmental
disorders, dissociative disorders, somatic symptom
and related disorders, eating disorders, sleep—wake
disorders, disruptive, impulse-control, and conduct
disorders, obsessive-compulsive and related disor-
ders, and personality disorders. Furthermore, anxi-
ety, mood, and substance use disorders are the most
common mental disorders worldwide (Kessler
et al., 2012; Wittchen et al., 2011), yet there were
not as much physical environment design studies
about them as dementia and autism. The bigger
research interest in the effect of physical environ-
ment design on dementia and autism compared to
the rest of mental disorders is yet to be understood.
However, we speculate that demand could be one of
the factors. For example, in autism, there is an urge
for teaching facilities at a certain age of the child’s
life (Gerhardt & Lainer, 2011). Autism affects chil-
dren at early stages of life, and its symptoms
become clear as early as the third year of age. This
means that soon after, children with autism will
need specialized day cares and teaching facilities.



(panunuoo)

saulpay3is 3192.Ip pue suolNqg
(1107 “Ie 3@ BUIOAOpN]) |[D SE UdNS SIUSWI[D [BIUSWIUOIIAUD ‘9deds ysI

(910T ‘sioz

‘BAOY|lIBIYIAY B BAOIUERZS) PUB (0Z0T “[B 3° NAA) 11oddns Auoaipne ‘Y3

V/N V/N
VIN V/N
VIN V/N
VIN VIN
V/N VIN

sjods

pul|q PUE “INOAE| WOO. ‘SI00P PUE SMOPUIM JO

Jaguinu se Yyons SIusWa|d [BIUSWUOIIAUS pue
“40ddns Aioapne ‘yuoddns [ensia y8i| ‘@dedg

syods

pUI|q PUE ‘INOAE| WOO. ‘SIOOP PUB SMOPUIM

JO JaquIinu SB YoNs SJUSW[D [BIUSWUOIIAUD
pue ‘uoddns Aiolipne ‘auoddns [ensia ‘9oedg

W3

(€102 “Je 32 ugjpuUUOD) pue

‘(€107 “1e 32 p|3juasepn) (S 10T ‘siieg)

(810T “Ie 32 Ya1IN) “(810T “Ie 32 apeURYyY)
‘(020 “Ie 39 yewenN) (0Z0T “Ie 33 queyD)

(910 “Ie 30 s138AA) pue (10T “|e 30 Speueyy)
(1002 “Ie 32 RIvpaUag)
(600T ‘800T “PMINW
%8 24rY)) pue (9] 0T ‘Aynolos|g @ Jowy)
(10T ‘a4in3ey g 4235112 W) (£10T @poD

%8 eysedyaleyy) (9107 “e 39 Joruuy) (4107
‘800 ‘eyeasoly) ‘(€107 ‘soad0] g zanbzep)  [BD1139]9 SB UINS SIUSWIS|O [BIUSWUOIIAUS pUE

‘(9107 ‘unaely) ‘(6107 ‘MpesJeAliey g Joaueys)  ‘quoddns Auoypne “uoddns [ensia 9ys| ‘eoedg
V/N V/N
V/N V/N
(€007 ‘e1ds3 g Buuuno)

s3umil} Woouyleq pue SadIASP

3

o o

SJap.osip
SADIPPE pUB Pa1E|9J-90UBISqNS

sJapJosip aAIssaudsg
SJ9pPJOSIP 12NpUOd pue

‘lonuod-asindwi ‘aAndnusiq

suapJosip aem—das|g

sJapJosip 8uines pue Suipasy
sJapJosip

paiejaJ pue woldwAs dnewog

SJ9PJOSIP 9ANEBIDOSSI

SJOPJOSIP pPa1e[aJ-J0SSANS

sJapJosip ApIxuy
sJopJosip paiejaJ pue Jejodig

JapJosip wnuidads wsiny
SJ9PJOSIP UOREdIUNWWOD)
Aejop [eauswdojaAap [eqo|D
Ajiqesip [en3ds||a3u)
SJ9pJosIp [eauaWdo@ASpOINaN

RERITENETEN] SIIPNIG 9S3Y | Ul PISSISSE DUDAA

U2IYAA S399dSy [BUN3ID8IYDIY  UOIIBISPISUOD) Ul 0O ] IBY] SIIPNIg

JopJosi [eaus|y Sy

Pa1B[9Y-24N123IYdJY JO JaquinN

JapJosiq [eIud|y

"sJ9pJosIq [e3uUs|y Uo uisa( JO 39343 Y3 INOQY SSIPNIS [BINIDSIYDIY °| d|qe L

324



‘suopJosip [e3uaw yum ajdoad uo uBisap Juswiuodiaud [ed1sAyd Jo 1000 B3 passasse JO palsadins SIIPNIS [BANIDBUYDIY

VIN

VIN
(910 ‘rweaey) pue (10t

‘QE 10T ‘B€ 10T ‘PISMAIqWIB|OD) (8] 0T ‘ZUIAN)

(8007 ‘sunjied 3 ysnug) pue (6007 “Ie 32
3e3q43) (6007 ‘U0IdulII0] ) (600T ‘S21WYDS
%8 3pJenbuely) <(010¢ ‘uoling 3 |IBYILY)
(010T “Ie 32 JooH ueA) (0] 0T ‘@sepueing

8 3ulwsy) (010 “Ie 3@ Aeq) (1 10T “[e 39
sauuy) ‘(] 10T ‘Ip-enbaely) (110T “I& 32 AII9H)
‘(1107 ‘Buiwald) (1107 “Ie 30 Yyemousyd)
‘(1107 ‘undeyd) “(z10z “Ie 30 Hipen) ‘(10T
“[e 38 3pJenbuely) (4107 ‘Suiwal4 g sukeH)
‘(b10T “1dseD) (5107 ‘Mouuag g Suiws|y)
“(S10T “Ie 32 yareq) (910t “428npy) (£10T
‘nasaU031ID) g JyweZ) (£ 10T “e 38 A3|[eW.O)
‘(£10T “Ie 3 iwaQ) “(£10T ‘uoleQ)

(810T “Ie 3@ neyDd) (6107 ‘YHws g [o4ed)

V/N

V/IN
S1E9S pUB ‘SMOpUIM ‘saue|d se Yyons sausws[d

[eauswuoaiaus ‘woddns jensia ‘9deds ysi

S|leJpUBY PUB ‘SMOPUIM ‘SI00P ‘sAem||ey

SEB UONS SJUSW|D [BIUSWUOIIAUS U ‘DDUeBISIp

3upjjem uIyuMm sanljIde) pue sadIAISS ‘aoddns
Asoaipne ‘auoddns [ensia ‘eunixe) ‘odeds Y3

0

8¢

sJapJosip Aljeuos.tad
SJ9pJOSIp pa1e|R.
pue aAIs|ndwod-aAIssasqO

eluaaydoziyog

(enuswap “a71)
SJ9pJOosIp 9ARIUS0d04NAN

RERIENEIEN|

SIIPNIG 9S3Y | Ul PISSISSE DUDAA

JapJosiq [eusly SIy|

UDIYAA S209dsy [2Un1d81IYdJyy UOREISPISUOD) Ul J0O] 1BY] SIIPNIg

Pa1B[9Y-24N123IYdJY JO JaquinN

JapJosi [eusly

(penunuoo) *| sjqeL

325



326

Health Environments Research & Design Journal [4(3)

Table 2. Distribution of Architectural Studies Depending on the Type of the Facility and the Type of Mental

lliness.
Percentage of Architectural
Number of Architectural Studies Related to Mental Distribution of Mental
and Interior Design Disorders to the Total Disorders That Were
Physical Studies Related to Number of the Performed  Assessed in Each Physical
Environment Mental Disorders Studies (%) Environment
Teaching facilities 6 10 100% autism
Healthcare facilities 7 12 71% dementia, 14.5%
schizophrenia, 14.5%
addiction
Housing facilities 19 33 68% dementia, 21% stress,
11% schizophrenia
General environments 27 45 41% dementia, 30% autism,

4% intellectual disability,
12% stress, 11%
depression, 7% anxiety,
and 7% schizophrenia

Giving the special needs for those children, clear
standards of day care and classroom designs are
needed. In dementia, however, the illness usually
develops at an advanced age and the patients start to
have gradual deterioration in their cognition and
memory. With these mental restrictions in demen-
tia, families start to look for safe housing facilities
and environments that can protect their beloved
ones from the disorientation symptoms and
self-injuries (Hadjri et al., 2015).

On the other hand, in mental disorders that
happen in early adulthood, such as eating disor-
ders, schizophrenia, and depression, one of the
possible reasons of gaining less interest by phys-
ical environment design researchers is that
patients and their families do not seem to seek
much help regarding specifications of special
built environments. However, future studies are
needed to confirm and clarify this matter.
Another possible factor of the imbalanced
research design studies regarding mental disor-
ders might be due to the shortage in understand-
ing what might relief part of a person mental
disorder symptoms such as extreme situations of
schizophrenia when the patient cannot express
feelings about the ideal physical environment.

All mental disorders can have a significant
impact on the quality of life of individuals suffer-
ing from mental disorders and their families and

can cause a strain on the health system and soci-
eties in general (Patel et al., 2007; Pitkénen et al.,
2009; Swanson et al., 1997). Our article agrees
with a previous study by Connellan et al. (2013)
about the importance of architectural design stud-
ies on providing a safe environment and support
for people with mental disorders. However, in
Connellan et al.’s study, the focus was on design
features and how they might be shaped or modi-
fied to serve people with mental disorders.
Herein, we wanted to know what mental disorders
are gaining the most interest in architectural and
interior design research and what mental disor-
ders are getting the least focus regarding their link
to physical environments. We aimed in this
review to encourage architecture researchers to
start considering the study of built environment
effect on all mental disorders without an excep-
tion, especially those mental disorders that have
not been taken in consideration previously in
architectural studies.

Further studies as well are important to assess
to what extent people understand the importance
of physical environments on triggering or pre-
venting mental disorder symptoms. We think that
architects need to have a stronger and clearer
database in terms of design for all mental disorder
facilities including housing, learning, and health-
care environments. More studies are needed as
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well to understand architecture researchers’ view-
points regarding creating design standers to sup-
port all mental illnesses.

We conclude that there is a shortage in the
optimal physical environment design recommen-
dations to improve or avoid the triggers of symp-
toms of most mental disorders. Architects should
focus more on improving or preventing the symp-
toms of all types of mental disorders through their
design tools of physical environments and
through collaboration and consultation with men-
tal disorder experts such as psychologists and
psychiatrists.

Implications for Practice

e Architects should focus more on improving
or preventing the symptoms of all types of
mental disorders through their design tools
of physical environments.

e Architects should consult and collaborate
with human mental illnesses experts such
as psychologists and psychiatrists to create
a stronger and clearer database in terms of
design for all mental disorder facilities
including housing, learning, and healthcare
environments.

e More studies are needed also to understand
architectural researchers’ viewpoints
regarding creating design standers to sup-
port all mental illnesses.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Funding

The author(s) received no financial support for
the research, authorship, and/or publication of
this article.

ORCID iD

Mais M. Aljunaidy, MD, MRes, PhD
orcid.org/0000-0003-4738-0365

https://

References

Amor, M. C., & Elsotouhy, A. (2016). Neuroscience
and interior architecture: Impact on autism [Paper
presentation]. Qatar Foundation Annual Research
Conference Proceedings. http://dx.doi.org/10.533
9/qfarc.2016.SSHAPP1744.

Angermeyer, M. C., Holzinger, A., & Matschinger, H.
(2010). Emotional reactions to people with mental
illness. Epidemiologia e Psichiatria Sociale, 19(1),
26-32. https://doi.org/10.1017/s1121189x000
01573

Barris, K. (2015). Designing healing environments in
veteran housing for those coping with post-
traumatic stress disorder. California State
University.

Benedetti, F., Colombo, C., Barbini, B., Campori, E., &
Smeraldi, E. (2001). Morning sunlight reduces
length of hospitalization in bipolar depression.
Journal of Affective Disorders, 62(3), 221-223.

Blume, C., Garbazza, C., & Spitschan, M. (2019).
Effects of light on human circadian rhythms, sleep
and mood. Somnologie, 23(3), 147-156.

Brush, J. A., & Calkins, M. P. (2008). Environmental
interventions and dementia: Enhancing mealtimes
in group dining rooms. The ASHA Leader, 13(8),
24-25.

Caspi, E. (2014). Wayfinding difficulties among elders
with dementia in an assisted living residence.
Dementia, 13(4), 429—-450.

Chaplin, A. (2011). Holistic care and environmental
design: The future for dementia care. Housing,
Care and Support, 14(3), 91-97.

Chau, H.-W., Newton, C., Woo, C., Ma, N., Wang, J., &
Aye, L. (2018). Design lessons from three Australian
dementia support facilities. Buildings, 8(5), 67.

Chenoweth, L., King, M., Luscombe, G., Forbes, I.,
Jeon, Y. H., Parbury, J. S., Brodaty, H., Fleming,
R., & Haas, M. (2011). Study protocol of a rando-
mised controlled group trial of client and care out-
comes in the residential dementia care setting.
Worldviews on Evidence-Based Nursing, 8(3),
153-165.

Connellan, K., Gaardboe, M., Riggs, D., Due, C.,
Reinschmidt, A., & Mustillo, L. (2013). Stressed
spaces: Mental health and architecture. HERD:
Health Environments Research & Design Journal,
6(4), 127-168.


https://orcid.org/0000-0003-4738-0365
https://orcid.org/0000-0003-4738-0365
https://orcid.org/0000-0003-4738-0365
https://orcid.org/0000-0003-4738-0365
http://dx.doi.org/10.5339/qfarc.2016.SSHAPP1744
http://dx.doi.org/10.5339/qfarc.2016.SSHAPP1744
https://doi.org/10.1017/s1121189x00001573
https://doi.org/10.1017/s1121189x00001573

328

Health Environments Research & Design Journal [4(3)

Dalton, C. (2017). Including smart architecture in
environments for people with dementia. In G.
Demiris, E. J. M. Wouters, & J. van Hoof (Eds.),
Handbook of smart homes, health care and well-
being (pp. 335-347). Springer.

Demir, E., Késeoglu, E., Sokullu, R., & Seker, B.
(2017). Smart home assistant for ambient assisted
living of elderly people with dementia. Procedia
Computer Science, 113, 609-614.

Doran, C. M., & Kinchin, 1. (2019). A review of the
economic impact of mental illness. Australian
Health Review, 43(1), 43-48.

El-Zeiny, R. M. A. (2012). The interior design of work-
place and its impact on employees’ performance:
A case study of the private sector corporations in
Egypt. Procedia-Social and Behavioral Sciences,
35, 746-756.

Faith, V., Hadjri, K., Rooney, C., Craig, C., & McAllister,
K. (2015). Finding a way: Long-term care homes to
support dementia. Proceedings of the Institution of
Civil Engineers-Urban Design and Planning,
168(4), 204-217.

Fay, R., Fleming, R., & Robinson, A. (2010). Design
for dementia: Sustainability and human wellbeing
[Paper presentation]. On the Edge, Proceedings of
the 44th Annual Conference of the Australian and
New Zealand Architectural Science Association,
Auckland, New Zealand.

Fleming, R. (2011). An environmental audit tool suit-
able for use in homelike facilities for people with
dementia. Australasian Journal on Ageing, 30(3),
108-112.

Fleming, R., & Bennett, K. (2015). Assessing the qual-
ity of environmental design of nursing homes for
people with dementia: Development of a new tool.
Australasian Journal on Ageing, 34(3), 191-194.

Fleming, R., & Purandare, N. (2010). Long-term care
for people with dementia: Environmental design
guidelines. International Psychogeriatrics, 22(7),
1084-1096.

Gerhardt, P. F., & Lainer, 1. (2011). Addressing the
needs of adolescents and adults with autism: A cri-
sis on the horizon. Journal of Contemporary Psy-
chotherapy, 41(1), 37-45.

Gharib, M. A., Golembiewski, J. A., & Moustafa, A. A.
(2020). Mental health and urban design—zoning in
on PTSD. Current Psychology, 39(1), 167-173.

Golembiewski, J. (2013a). Are diverse factors proxies
for architectural influences? A case for architecture

in the aetiology of schizophrenia. Cureus, 5(3),
Article e106.

Golembiewski, J. (2013b). Lost in space: The place
of the architectural milieu in the aetiology and treat-
ment of schizophrenia. Facilities, 31(9/10),
427-448.

Golembiewski, J. (2017). Architecture, the urban envi-
ronment and severe psychosis: Aetiology. Journal
of Urban Design and Mental Health, 2(1).

Gunning, M., & Espie, C. (2003). Psychological treat-
ment of reported sleep disorder in adults with intel-
lectual disability using a multiple baseline design.
Journal of Intellectual Disability Research, 47(3),
191-202.

Hadjri, K., Faith, V., & McManus, M. (2012). Design-
ing dementia nursing and residential care homes.
Journal of Integrated Care, 20(5), 322-340.

Hadjri, K., Rooney, C., & Faith, V. (2015). Housing
choices and care home design for people with
dementia. HERD: Health Environments Research
& Design Journal, 8(3), 80-95.

Hayne, M. J., & Fleming, R. (2014). Acoustic design
guidelines for dementia care facilities. https://ro.
uow.edu.au/smhpapers/2640/.

Innes, A., Kelly, F., & Dincarslan, O. (2011). Care
home design for people with dementia: What do
people with dementia and their family carers value?
Aging & Mental Health, 15(5), 548-556.

Jamison, D. T., Nugent, R., Gelband, H., Horton, S. E.,
Jha, P. K., Laxminarayan, R., & Mock, C. N.
(2016). Mental, neurological, and substance use
disorders. The World Bank.

Karami, E. (2016). Architecture for specific disease
case study in schizophrenic patients. International
Journal of Biomedical and Advance Research, 7,
001-004.

Karol, E., & Smith, D. (2019). Impact of design on
emotional, psychological, or social well-being for
people with cognitive impairment. HERD: Health
Environments Research & Design Journal, 12(3),
220-232.

Kelly, F., Innes, A., & Dincarslan, O. (2011). Improv-
ing care home design for people with dementia.
Journal of Care Services Management, 5(3),
147-155.

Kessler, R. C., Petukhova, M., Sampson, N. A.,
Zaslavsky, A. M., & Wittchen, H. U. (2012).
Twelve-month and lifetime prevalence and lifetime
morbid risk of anxiety and mood disorders in the


https://ro.uow.edu.au/smhpapers/2640/
https://ro.uow.edu.au/smhpapers/2640/

Aljunaidy and Adi

329

United States. International Journal of Methods in
Psychiatric Research, 21(3), 169—184.

Khajehpasha, S. S., & Code, Q. (2017). School archi-
tecture for autism children. International Journal of
Biomedical and Advance Research, 8, 72-75.

Khanade, K., Rodriguez-Paras, C., Sasangohar, F., &
Lawley, S. (2018). Investigating architectural and
space design considerations for post-traumatic
stress disorder (PTSD) patients [Paper presenta-
tion]. Proceedings of the Human Factors and Ergo-
nomics Society Annual Meeting. https://ro.uow.
edu.au/smhpapers/2640/.

Khare, R., & Mullick, A. (2008). Educational spaces
for children with autism: Design development pro-
cess. Environments, 15, 16.

Khare, R., & Mullick, A. (2009). Incorporating the beha-
vioral dimension in designing inclusive learning envi-
ronment for autism. Archnet-ijar, 3(3), 45-64.

Kinnaer, M., Baumers, S., & Heylighen, A. (2016).
Autism-friendly architecture from the outside in
and the inside out: An explorative study based on
autobiographies of autistic people. Journal of Hous-
ing and the Built Environment, 31(2), 179-195.

Kluger, S. (2016). Guiding light: The architecture of
sleep for dementia.

Marquardt, G. (2011). Wayfinding for people with
dementia: A review of the role of architectural
design. HERD: Health Environments Research &
Design Journal, 4(2), 75-90.

Marquardt, G., Bueter, K., & Motzek, T. (2014).
Impact of the design of the built environment on
people with dementia: An evidence-based review.
HERD: Health Environments Research & Design
Journal, 8(1), 127-157.

Marquardt, G., & Schmieg, P. (2009). Dementia-
friendly architecture: Environments that facilitate
wayfinding in nursing homes. American Journal
of Alzheimer’s Disease & Other Dementias®,
24(4), 333-340.

Martin, C. S. (2016). Exploring the impact of the
design of the physical classroom environment on
young children with autism spectrum disorder
(ASD). Journal of Research in Special Educational
Needs, 16(4), 280-298.

McAllister, K., & Maguire, B. (2012). Design consid-
erations for the autism spectrum disorder-friendly
Key Stage 1 classroom. Support for Learning,
27(3), 103-112.

Mitchell, L., & Burton, E. (2010). Designing dementia-
friendly neighbourhoods: Helping people with
dementia to get out and about. Journal of Integrated
Care, 18(6), 11-18.

Mostafa, M. (2008). An architecture for autism:
Concepts of design intervention for the autistic user.
International Journal of Architectural Research:
ArchNet-1JAR, 2(1), 189-211.

Mostafa, M. (2014). Architecture for Autism: Autism
ASPECTSS™ in School Design. International
Journal of Architectural Research: ArchNet-IJAR,
8(1), 143-158.

Novotna, G., Urbanoski, K. A., & Rush, B. R. (2011).
Client-centered design of residential addiction and
mental health care facilities: Staff perceptions of
their work environment. Qualitative Health
Research, 21(11), 1527-1538.

Nuamah, J., Rodriguez-Paras, C., & Sasangohar, F.
(2020). Veteran-centered investigation of architec-
tural and space design considerations for post-
traumatic stress disorder (PTSD). HERD: Health
Environments Research & Design Journal. https://
doi.org/10.1177/1937586720925554

O’Malley, M., Innes, A., & Wiener, J. M. (2017).
Decreasing spatial disorientation in care-home set-
tings: How psychology can guide the development
of dementia friendly design guidelines. Dementia,
16(3), 315-328.

Parke, B., Boltz, M., Hunter, K. F., Chambers, T.,
Wolf-Ostermann, K., Adi, M. N., Feldman, F., &
Gutman, G. (2017). A scoping literature review of
dementia-friendly hospital design. The Gerontolo-
gist, 57(4), e62—e74.

Parke, B., & Friesen, K. (2007). Code plus: Physical
design components for an elder friendly hospital.
Fraser Health Authority.

Patel, V., Flisher, A. J., Hetrick, S., & McGorry, P.
(2007). Mental health of young people: A global
public-health challenge. The Lancet, 369(9569),
1302-1313.

Pitkdnen, A., Hatonen, H., Kuosmanen, L., & Vili-
miki, M. (2009). Individual quality of life of people
with severe mental disorders. Journal of Psychia-
tric and Mental Health Nursing, 16(1), 3-9.

Shareef, S. S., & Farivarsadri, G. (2019). The impact of
colour and light on children with autism in interior
spaces from an architectural point of view. Interna-
tional Journal of Arts and Technology, 11(2),
153-164.


https://ro.uow.edu.au/smhpapers/2640/
https://ro.uow.edu.au/smhpapers/2640/
https://doi.org/10.1177/1937586720925554
https://doi.org/10.1177/1937586720925554

330

Health Environments Research & Design Journal [4(3)

Shojazadeh, H. R., Kazemi, M., & Shafizadeh, A. A.
(2014). Environmental psychology in architecture
and urban design. Research Journal of Recent
Sciences, ISSN, 2277, 2502.

Swanson, J., Estroff, S., Swartz, M., Borum, R.,
Lachicotte, W., Zimmer, C., & Wagner, R. (1997).
Violence and severe mental disorder in clinical and
community populations: The effects of psychotic
symptoms, comorbidity, and lack of treatment.
Psychiatry, 60(1), 1-22.

Szantova, G., & Rychtarikova, M. (2015). The impor-
tance of audio-visual aspects in the architectural
design of psychiatric clinics. Energy Procedia, 78,
1251-1256.

Szantova, G., & Rychtarikova, M. (2016). Architecture
indoor environment as a healing factor of depres-
sion and seasonal affective disorder [Paper presen-
tation]. Applied Mechanics and Materials. https://
www.scientific.net/AMM.824.210.

Torrington, J. (2009). The design of technology and
environments to support enjoyable activity for peo-
ple with dementia. Alter, 3(2), 123-137.

Trautmann, S., Rehm, J., & Wittchen, H. U. (2016).
The economic costs of mental disorders: Do our
societies react appropriately to the burden of mental
disorders? EMBO Reports, 17(9), 1245-1249.

Ulrich, R. S., Bogren, L., Gardiner, S. K., & Lundin, S.
(2018). Psychiatric ward design can reduce aggres-
sive behavior. Journal of Environmental Psychol-
ogy, 57, 53-66.

van Hoof, J., Kort, H. S., Van Waarde, H., & Blom, M.
(2010). Environmental interventions and the design
of homes for older adults with dementia: An over-
view. American Journal of Alzheimer’s Disease &
Other Dementias®, 25(3), 202-232.

Vazquez, F. S., & Torres, A. S. (2013). Autism and
architecture. Archives of Clinical Psychiatry (Sdo
Paulo), 40(2), 85-85.

Verbeek, H., van Rossum, E., Zwakhalen, S. M.,
Ambergen, T., Kempen, G. 1., & Hamers, J. P.

(2009). The effects of small-scale, homelike facilities
for older people with dementia on residents, family
caregivers and staff: Design of a longitudinal, quasi-
experimental study. BMC Geriatrics, 9(1), 3.

Wagenfeld, A., Roy-Fisher, C., & Mitchell, C. (2013).
Collaborative design: Outdoor environments
for veterans with PTSD. Facilities, 31(9/10),
391-406.

Watts, G., Khan, A., & Pheasant, R. (2016). Influence
of soundscape and interior design on anxiety and
perceived tranquillity of patients in a healthcare
setting. Applied Acoustics, 104, 135-141.

Winz, M. (2018). An atmospheric approach to the city-
psychosis nexus. Perspectives for researching
embodied urban experiences of people diagnosed
with schizophrenia. Ambiances. Environnement
sensible, architecture et espace urbain. http://jour
nals.openedition.org/ambiances/1163.

Wittchen, H.-U., Jacobi, F., Rehm, J., Gustavsson, A.,
Svensson, M., Jonsson, B., Olesen, J., Allgulander,
C., Alonso, J., Faravelli, C., Fratiglioni, L., Jennum,
P., Lieb, R., Maercker, A., van Os, J., Preisig, M.,
Salvador-Carulla, L., Simon, R., & Faravelli, C.
(2011). The size and burden of mental disorders and
other disorders of the brain in Europe 2010. Eur-
opean Neuropsychopharmacology, 21(9), 655-679.

Wu, M. Y., Shen, C.-Y., Wang, E. T., & Chen, A. L.
(2020). A deep architecture for depression detection
using posting, behavior, and living environment
data. Journal of Intelligent Information Systems,
1-20, 225-244.

Yalcin, M. (2015). “Exploratory” and “Descriptive”
aspects of environmental psychology course within
the interior design education. Procedia-Social and
Behavioral Sciences, 174, 3531-3541.

Zamfir, M.-V., & Grigorescu, M. Z. (2017). A checklist
for assessing dementia-friendly design: Architecture
as non-pharmacological mean in assistance of
patients with dementia. European Psychiatry, 41,
S667.


https://www.scientific.net/AMM.824.210
https://www.scientific.net/AMM.824.210
http://journals.openedition.org/ambiances/1163
http://journals.openedition.org/ambiances/1163


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


