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ABSTRACT

[T Autism spectrum disorder (ASD) is a common disorder among children. The architectural de-
sign of the treatment environment can be effective in the quality of rehabilitation for these children. On
the other hand, considering that an important part of treatment for children with ASD is to meet their
sensory needs, there is a need for intervention and adaptation to the environment (sensory regime). The
study aims to investigate the effect of the interior architecture of rehabilitation centers on the outcome
of occupational therapy for children with ASD.
A E A This is an observational cross-sectional study on 50 children with ASD aged 3-14
years, who were assigned into two groups of treatment in standard and non-standard environments,
according to interior architectural factors. They were assessed before and after occupational therapy.
To rank the physical space of rehabilitation centers, a researcher-made questionnaire was used with
30 criteria measuring natural light intensity, light quality (natural or artificial), visibility and view of the
inside of the building, noise and visual pollution, and color of the walls. The criteria were based on the
opinions of 32 occupational therapists and parents of 50 ASD children. The sensory profile 2 was used
to measure sensory processing patterns (sensation seeking, sensation avoiding, sensory sensitivity, and
sensory registration) of children with ASD. The paired t-test was used for within-group comparison, and
the independent t-test was used for between-group comparison.
[EABoth standard and non-standard treatment environments were effective in improving all four
patterns of sensory processing (P=0.04). However, the rehabilitation center with standard design had
a more significant positive effect on all four sensory processing patterns, including sensation seeking
(P=0.001), sensation avoiding (P=0.001), sensory sensitivity (P=0.01), and sensory registration (P=0.001)
compared to the non-standard environment.

The interior architecture of rehabilitation centers has a significant positive effect on the sen-
sory processing patterns of children with ASD, which can affect the quality of rehabilitation services.
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Introduction

utism spectrum disorder (ASD) is a
neurodevelopmental disorder character-
ized by persistent deficits in social reci-

procity and communication, stereotyped behaviors, and
restricted interests [1]. Approximately ASD affects 1 in
100 children worldwide [2]. Treatment methods such as
occupational therapy and speech therapy [3, 4] or a com-
bination have significantly improved these children who
have problems understanding their environment due to
their inability to process information received through
their senses [5-7]. In other words, any sensory stimuli
can interfere with the sensory processing of these chil-
dren.

One of the best and most reliable methods of evaluat-
ing autistic children is examining their sensory process-
ing [8]. Sensory processing is directly related to sensory
threshold. Maintaining a balance between low and high
thresholds allows people to pay sufficient attention to the
elements around them without overloading with infor-
mation and losing focus and control over their attention.
Maintaining this balance is considered part of learning
in the central nervous system. Data from studies of sen-
sory processing using the sensory profile have revealed
evidence of new relationships, especially the interaction
of neuroscience and social science [9]. Dunn’s sensory
processing model results from these studies [10], which
clearly defines and evaluates the quality of sensory pro-
cessing.

The ASD children spend a lot of time in therapeutic
environments, so we cannot overlook the role of archi-
tecture in designs compatible with the special sensory
conditions of these children. Obviously, the children’s
homes, schools, social environments, and therapeutic
centers can be very different; however, it is ideal to try
to provide suitable environments for children to interact
with the environment [11]. Recently, the research con-
ducted about the link between architecture and autism or
the design of autism-friendly environments shows that
appropriate architecture can improve the states of chil-
dren in terms of behavior, communication, play, learn-
ing, and even the quality of sleep of children with ASD
[12-14].

An essential part of treating children with autism dis-
order is to meet their sensory needs, which is possible
through intervention and adaptation to the environment
(sensory regimen). The clinic environment must corre-
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spond to the real needs of these children. Sensory fac-
tors (auditory/visual/touch) and movement (behavioral/
emotional-social/mental responses) are among the most
critical factors that can affect the treatment process of
these children [15]. For this reason, a comparison was
made between treatment outcomes in two different en-
vironments to observe the architectural factors that im-
prove the quality of medical services.

Materials and Methods

Fifty children with autism were included in the study
using an available sampling. The inclusion criteria were
as follows: Being 3 to 14 years old, being diagnosed
with ASD by a specialist, and gaining consent from the
parents of the autistic child and the occupational therapy
center to participate in the study. The exclusion criteria
were as follows: The autistic child suffering from other
neurological disorders, the child who has psychological
disorders, and the unwillingness of parents or occupa-
tional therapy centers to continue cooperation. After ex-
amining the inclusion and exclusion criteria, a written
consent form was obtained from all parents of children
with autism and the officials of occupational therapy
centers who met the inclusion criteria for the study.

A questionnaire designed in a previous study was used
to rank the physical space of rehabilitation centers relat-
ed to autistic children [16]. This questionnaire included
30 factors such as intensity of natural light, quality of
light (natural or artificial), visibility and view from in-
side the building to outside, noise and visual pollution,
and the color of the walls. This questionnaire included
the main criteria affecting rehabilitation outcomes based
on a survey of 32 occupational therapists and parents
of 50 children (Table 1). In the above questionnaire, its
face and content validity were evaluated qualitatively,
and the alpha coefficient for the total score of this ques-
tionnaire was reported as 0.81. Based on the items that
got the highest score in the evaluation from parents and
therapists (Table 2), therapeutic environments were
divided into two groups of standard and non-standard
environments, and the present study was designed and
conducted.

The short sensory profile was used to measure the
sensory processing abilities (sensory seeking, sensory
avoidance, sensory sensitivity, and sensory registration)
of children with autism disorder. This questionnaire de-
signed by Dunn (2014) has 34 items and is most effec-
tive for the age range of 3 to 14 [10]. The scoring of the
questionnaire is on a 6-point Likert scale (almost always,
often, sometimes, rarely, almost never, and never). The
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factors examined in this questionnaire include sensory
processing (14 questions) and behavioral responses re-
lated to sensory processing (20 questions).

Data analysis

The normality of the data distribution was checked by
the Shapiro-Wilk test before data analysis. Considering
the normality of the data distribution, an independent t-
test was used to compare sensory seeking, avoidance,
sensitivity, and registration of children with autism
disorder in two standard and non-standard educational
environments, and a paired t-test was used to examine
the effect of therapeutic interventions in each group.
The difference in means was considered significant at
the 0.05 level. All analyses were performed using SPSS
software, version 21.

Results

In this study, 50 children (39 boys and 11 girls) with
ASD with a mean age of 8.2642.2 years participated
in the study. They were treated in occupational therapy
centers in Tehran City, Iran, in 2022-2021 after receiving
written consent from their parents. Based on the evalua-
tion of the physical space of the rehabilitation centers by
the architectural criteria of the treatment environments
presented in Table 2, the treatment centers of these chil-
dren were divided into standard and non-standard cen-
ters. Among them, 12 unsuitable and 8 suitable centers
were evaluated and, after the clinic officials’ consent,
were included in the study for evaluation.

According to the results (Table 3), standard and non-
standard treatment environments effectively improved
all 4-factor models of sensory processing, including
sensory seeking, avoidance, sensitivity, and registra-
tion (P=0.04). According to the significant difference
(P<0.01) of the changes in these sensory processing
patterns between the two groups after completing the
treatment course in standard and non-standard envi-
ronments, the design of standard specialized spaces for
autism treatment, the elements affecting the quality of
architecture and physical elements such as the color of
the environment, the intensity and quality of natural
light, the noise pollution of these spaces, and other fac-
tors mentioned in Table 2 had a significant impact on
the results of the treatment of these children in terms of
sensory processing. In other words, children treated in
favorable environments in terms of architectural fea-
tures showed a better and more favorable development
of sensory processing compared to centers that lacked
favorable environmental conditions.
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Discussion

Since one of the effective and positive factors in the
impact of rehabilitation services on children with ASD
is the physical environment that governs the rehabilita-
tion places of these children, appropriate treatment spac-
es can be very effective in the process of their health
and learning [17]. Considering the factors affecting the
quality of rehabilitation in the treatment-educational
centers of autistic children, its effect on the rehabilita-
tion intervention process of these patients was investi-
gated in the present study. A previous study showed that
children with autism are more sensitive to light than any
other element in the interior design of the environment,
so light is used to develop their skills in the multisen-
sory room [14]. However, in that study, only the light
factor was considered. In other studies, many aspects
of the physical environment and their possible impact
on the treatment results of these children have not been
addressed [18-20]. This study aimed to investigate the
effect of physical factors and the design of spaces in re-
habilitation environments on the results of occupational
therapy for children with autism. The results of the pres-
ent study showed the improvement of children’s sensory
processing in both therapeutic environments after a pe-
riod of occupational therapy, although in comparison
between the two groups, the results of the assessment of
children’s sensory processing in the group of standard
environments in terms of architectural features are nota-
bly better, showing a more favorable attitude.

It is known that different people’s sensory processing
ability is different. Considering the importance of sen-
sory processing in learning and the ability to adapt to
regulate sensory processing, a suitable sensory regimen
is essential for people [21]. This sensory regimen can in-
clude stimuli from the physical environment, manners,
clothing, and all things related to daily activities [22]. In
the context of the physical environment, suitable archi-
tectural features can change people’s degree of adapta-
tion, and a suitable and standard environment in terms
of architectural factors can provide suitable adaptation
for people.

Factors such as the need for support, not hearing and
ignoring speech, the need for more care in life, inabil-
ity to perform activities and getting nervous, too much
noise in the environment, anxiety in the visual changes
of the activity environment, less participation in the
group, getting tired, getting frustrated easily, desire for
flavors, lack of cooperation, not making eye contact are
considered the most important factors of sensory pro-
cessing from the point of view of parents of children
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Table 1. Architectural factors questionnaire affecting the quality of the rehabilitation program for autistic children based on the
opinion of therapists and parents [16]

Item Symbol Min Max MeantSD

Intensity of natural light Q"1 1.00 5.00 3.1765+0.951
Natural and artificial light quality of the classroom Q"2 3.00 5.00 3.5294+0.624
- d\e/ﬁf“;ﬁé tt:f“ ding Q'3 1.00 5.00 2.3520+1.32

Noise pollution in the classroom Q"4 1.00 5.00 2.1333+1.06

Safety fence in the classroom window Q"5 1.00 5.00 2.7674+1.3
Bad odor in the classroom Q’6 1.00 5.00 3.0000+1.414
Color of the classroom ceiling Q"7 1.00 5.00 3.4118+1.004
Color of the classroom walls Q’8 1.00 5.00 3.0000+1.118

Coating, color and texture of the classroom floor Q"9 1.00 5.00 3.4118+0.87
Damaging elements: Sharp corners and columns Q”10 1.00 5.00 2.8125+1.223
Rehabilitation equipment arrangement Q11 2.00 5.00 3.2353+0.831
Crowdedness of the waiting room for parents Q’12 2.00 5.00 2.9412+1.089
Convenient access to indoor spaces Q13 1.00 5.00 3.0000+1.118
Proper ventilation Q"14 2.00 5.00 3.3529+0.786
Indoor green spaces Q15 1.00 5.00 2.1176+1.495
Building safety and resistance against earthquakes Q"16 2.00 5.00 3.4000+0.737
Appropriateness of exterior design Q17 1.00 5.00 3.1176+0.993
Appropriateness of interior design Q"18 2.00 5.00 3.0588+0.899
Locating and accessing the centers Q’19 1.00 5.00 3.3529+1.115
Use of symbols in building architecture Q"20 2.00 5.00 4.470610.943
Safety of stair railings Q21 1.00 5.00 3.1176+1.054
Matching the classroorzrceipacity to the classroom Q22 1.00 5.00 3.1765+1.015
Matching the rehabilita}tion environment capacity Q23 2.00 5.00 3.1176+0.993

to the environment area
Matchingthfe behavioralt.herapy environment Q25 2.00 5.00 3.0588+0.966
capacity to the environment area

Table and bench dimensions of the classroom Q26 1.00 5.00 3.0588+0.899
Appropriateness of the service space Q"27 1.00 5.00 2.7059+1.213
Appropriateness of the dimensions of partitions Q’28 1.00 5.00 2.6471+1.115
Existence of a private room Q"29 1.00 5.00 1.5294+1.125

Suitability of entrance door for people with physical Q30 1.00 5.00 1.941241.39

disability
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Table 2. Architectural factors used to separate standard and non-standard treatment environments

Architectural Criteria of Therapeutic Environments

The amount of natural light

The natural and artificial light quality of the educational environment

Damaging elements: Sharp corners and sharp column

Convenient access to indoor spaces

Appropriate interior architecture

Suitability of the service space

A private room

with autism. Previous studies have shown that factors
such as the presence of a dark room are very effective
in improving the sensory processing pattern of children
with ASD. This issue is among the factors that have been
suggested to be considered in the architectural design of
therapeutic spaces to improve the educational process of
these patients [23]. From the perspective of measuring
the quality of architecture, factors such as the quality of
ventilation, noise pollution in the educational environ-
ment, the quality of natural and artificial light in the edu-
cational environment, the usefulness of the dimensions
of the partitions, and the existence of a dark room, have
the greatest impact on the quality of rehabilitation of
children with autism. Based on this, it is suggested that
in the case of standardization of the architectural space
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design of rehabilitation centers, the sensory processing
factors in these children will be significantly improved.

Based on the present study findings, the architecture
of therapeutic environments showed a statistically sig-
nificant effect on the rehabilitation of children with
ASD. In the current study, the difference between the
4-factor patterns of sensory processing in two groups of
proportional and non-proportional therapeutic environ-
ments, which were differentiated based on the proposed
effective architectural criteria, showed a significant dif-
ference. Accordingly, interior architectural designs are
effective in renovating the space for more and more fa-
vorable effects of the children’s rehabilitation program.
In other words, it is necessary to consider factors such
as the acoustic condition of the space, light condition,
height proportions, texture and materials, color, proper

Table 3. The independent t-test to compare the 4-factor patterns of sensory processing in short form sensory profile 2 between two

groups of proportional and non-proportional therapeutic environment

Variables Group MeantSD P

Suitable environment 14.616.5

Sensory search 0.001
Unsuitable environment 27.8+2.1
Suitable environment 22.4+9.4

Sensory avoidance 0.001
Unsuitable environment 36.3+3.8
Suitable environment 26.6£11.5

Sensory sensitivity 0.01
Unsuitable environment 41.643.6
Suitable environment 15.8+0.38

Sensory registration 0.001
Unsuitable environment 8.2916.3
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heating and ventilation, space organization, and predict-
ability of spaces in designing and creating a therapeutic
space for children with ASD. By complying with these
conditions in the design of the treatment environment
for these children, it is expected that sensory processing
is done perfectly. Consequently, the rehabilitation treat-
ment of children suffering from this disorder will have
a better quality.

According to the present study results, it is suggested
that architects and building designers in the designs of
rehabilitation centers, especially rehabilitation centers
for children with ASD, should take the necessary mea-
sures to reduce noise pollution by designing sound insu-
lation systems for the walls, windows, and also to con-
trol visual pollution, pay attention to the color scheme
of the therapeutic environment, the quality and intensity
of natural and artificial light in the environment. Care-
fully designing the windows’ dimensions, using thick
curtains, transparent glass, wide and regular ceiling
lighting, and linear or hidden single lights can be very
effective.

Conclusion

The results of this research showed that the physical
factors of rehabilitation environments have a significant
effect on the sensory processing patterns of children
with autism disorder, which can be effective in improv-
ing the quality of rehabilitation services. Therefore, the
architectural features of therapeutic environments that
pay particular attention to the control of noise and vi-
sual pollution can be used to standardize rehabilitation
spaces and develop a national architectural standard.

The present study was conducted only in occupational
therapy centers in Tehran, considering the variety of ar-
chitectural features related to the culture of each prov-
ince and city, as well as the diversity of the facilities of
occupational therapy centers. It is suggested that a wider
study be conducted at the national level. Another limita-
tion of this study was to examine the effect of the archi-
tecture of the occupational therapy center environment
on the results obtained in autistic children, and its results
cannot be generalized to other therapeutic interventions
and other disorders with sensory processing problems,
such as children with attention deficit hyperactivity dis-
order. Considering that the subject investigated in this
research is one of the new topics in the field of children
with sensory processing problems, additional studies
should be conducted on children with other sensory pro-
cessing disorders.
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