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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; Yalçin,

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

et al., 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.
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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; Pitkänen 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

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

Physical
Environment

Number of Architectural
and Interior Design
Studies Related to
Mental Disorders

Percentage of Architectural
Studies Related to Mental

Disorders to the Total
Number of the Performed

Studies (%)

Distribution of Mental
Disorders That Were
Assessed in Each Physical
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
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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

� Architects should focus more on improving

or preventing the symptoms of all types of

mental disorders through their design tools

of physical environments.

� 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.

� More studies are needed also to understand

architectural researchers’ viewpoints

regarding creating design standers to sup-

port all mental illnesses.
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