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Abstract

People with developmental disabilities, who represent about 2% of the global population,
encounter diverse functional and cognitive challenges that adversely impact their navi-
gation and accessibility experiences in the built environments. Historically, accessibility
standards predominantly focused on physical barriers, with less attention given to sensory
and cognitive barriers. This multipart study delves into barriers faced by individuals with
intellectual /developmental disabilities in the built environment. The first part reviews the
state of existing literature on developmental disabilities. The second part captures insights
from individuals with intellectual /developmental disabilities as they navigate various pub-
lic buildings. The final part synthesizes the collected information, including lessons learned
from autism-friendly architectural and other design requirements, to assess the current state
of development of the Canadian accessibility standard, CSA/ASC B651:23, in meeting the
needs of people with developmental disabilities. The study culminates in recommendations
aimed at enhancing the accessibility standard for the built environment, specifically in
addressing sensory and cognitive barriers faced by people with developmental disabilities.
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1. Introduction

People with developmental disabilities constitute a diverse and significant segment
of the global population, accounting for approximately 2% based on data from 2019 [1].
In Canada, this percentage similarly accounts for an estimated 2% of the population [2].
These individuals experience a range of conditions arising from different impairments and
contributing factors affecting their motor, sensory, cognitive, linguistic, memory, and/or
behavioural functions [3]. As a result, they often encounter common challenges related
to memory, information acquisition and processing, attention, and problem-solving [4,5].
When compounded by accessibility barriers, these challenges impede full and meaningful
participation in the built environment, particularly since cognitive disabilities are often less
visible than physical and sensory disabilities [6].

Despite growing awareness, the development of accessibility standards tailored to
the unique needs of this population has lagged. Historically, standards are derived from
translating “physical” and “sensory” features into quantifiable measurements and parame-
ters, such as minimum door widths, ramp slopes, light intensity, etc. [7]. While some of
these requirements are necessary, they are not sufficient to accommodate the distinctive
needs of this population [8]. This challenge is further intensified by a notable research gap
related to accessibility for people with intellectual /developmental disabilities, cognitive
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impairments, and neurodiversity conditions [5,9-12]. Moreover, research studies have
shown that involving insights from individuals with lived experiences is necessary to
comprehend accessibility challenges and identify sensory and cognitive barriers [13-15].
The hidden voices of this population should be heard, and their unique experiences and
perspectives should be incorporated into accessibility standards for built environments.
This study delves into existing literature and experiences of individuals with developmen-
tal disabilities to identify latent accessibility barriers they encounter while traversing public
buildings. It presents the measures prescribed by Canada’s CSA /ASC B651:23 accessibility
standard and provides tangible recommendations that potentially meet the needs of people
with developmental disabilities [16].

2. Methodology

A multipart study has been developed to address the aim of this research project, and
it includes (1) synthesizing existing literature related to accessibility for people with devel-
opmental disabilities, (2) capturing the experiences of a group of individuals with intellec-
tual/developmental disabilities as they traverse public buildings, (3) identifying the clauses
prescribed by the Canadian Accessibility Standard, CSA/ASC B651:23, that correspond
to the barriers noted in the previous part, and (4) reviewing the universality of proposed
architectural and other design requirements for autism-friendly environments to identify
design information and/or specifications that complement or add to the prescribed design
requirements of CSA/ASC B651:23 standard for people with developmental disabilities.

Part 1—The Web of Science and Google Scholar databases were searched using the
following keywords singularly or in combination: accessibility, accessibility barriers, built
environment, cognitive, intellectual, developmental, and disabilities. A total of 92 studies
were identified. The studies were subsequently filtered to exclude articles that centered
on older people, individuals with dementia, those with functional disabilities unrelated
to developmental disabilities, general accessibility studies not specific to developmental
disabilities, and studies published prior to 2004. A total of 45 articles met the selection
criteria, with 30 of these papers published in 2015 onward.

Part 2—Five participants with lived experiences as individuals with intellectual/
developmental disabilities were recruited to share their experiences as they traversed
ten public buildings that had undergone accessibility enhancements in compliance with
current standards. The participants consist of two engineering students from McMaster
University and three individuals who were accompanied by guides from People First of
Canada. None of the participants experienced a co-occurring disability that required the
use of assistive aids/devices. To ensure consistency in their documented experiences, the
participants were provided with a site visit procedure and a copy of “Accessible design
for the built environment”, CSA /ASC B651:23 standard [16], for reference. The site visit
procedure encourages participants to familiarize themselves with the building prior to the
visit, which can help alleviate their anxiety. During their visits, participants were instructed
to document any accessibility barriers they encountered, using text and photographs. The
site visit protocol, documented in [17], was reproduced for reference in Figure 1.

Part 3—Subsequently, the accessibility barriers were reviewed and categorized accord-
ing to the structure of CSA /ASC B651:23 sections and subsections.

Part 4—A review of the gathered information was carried out to evaluate the com-
pleteness/adequacy of the current accessibility standard in addressing the needs of people
with developmental disabilities. The architectural and other design requirements proposed
in the literature, specifically for individuals with autism, were examined to determine their
universality in offering solutions to the barriers identified by the participants. The aim is to
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complement and bridge existing design specifications to accommodate the unique needs of
people with developmental disabilities.

Prior to the visit § During the visit After the visit

(Step 1

\elements

Identify the building’s heritage
significance and character-defining

Step 5

Conduct a site visitand documentin
text and photographs the encountered
accessibility barriers

Step 6

Assess the causes of these barriers

(Step 2

renovations

Determine the building’s accessibility

Step 7
Prepare a summary report

)
Step 3

Consult CSA B651 to check the
relevant accessibility requirements

(Step 4

for documentation

Prepare a schematic of the building

Figure 1. Site Visit Protocol.

3. Literature Review

The literature review reveals that the studies can be divided into three subject areas:
(1) studies addressing “social factors” that impact accessibility of people with intellec-
tual, developmental, or cognitive disabilities from a social perspective [18-25]; (2) studies
proposing architectural and other design solutions, particularly for autism-friendly environ-
ments [8,26-38]; and (3) studies auditing/evaluating accessibility in built environments for
people with intellectual /developmental disabilities, from the perspectives of professionals
or people with lived experiences [5,6,39-44].

3.1. Social-Related Studies

Social-related studies examine the social factors that influence the inclusion and quality
of life for individuals with developmental disabilities. This review investigated the social
factors that influence participation, walkability, concentration abilities, and mobility in the
built environment. The findings from these studies can shed light on latent factors that are
often overlooked in engineering research and have “indirect” effects on accessibility of the
built environment.

A study in Toronto, Canada, utilized mobile interviews to explore how 12 individuals
with intellectual disabilities experience urban public spaces and discuss their daily rou-
tines [20]. The findings suggest that people with intellectual disabilities encounter various
social, emotional, and relational barriers, beyond physical ones, that negatively impact
their acceptance and mobility in public spaces. Feelings such as fear, belonging, shame,
discomfort, self-regulation, resulting from financial insecurity, familial ties, encounters,
institutional support, or staring, can restrict their mobility experiences. For people with
intellectual disabilities, it is more than removing physical barriers from their built environ-
ments for better mobility. The study highlighted that, despite the importance of research
relevant to accessibility of the built environment, accessibility should be conceived in the
broadest sense possible, as results are often influenced by unique circumstances, interests,
and goals of the individuals who participated in the study.
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3.2. Architectural Design-Related Studies

Research studies, which offered architectural and other design requirements and
guidelines, particularly for people with autism, were reviewed to investigate their potential
for universal application to meet the needs of people with developmental disabilities.
Autism Spectrum Disorder (ASD) represents a notable segment of developmental disabil-
ities. In Canada, 1 in 50 (or 2%) children and youth aged 1 to 17 were diagnosed with
ASD, as per highlights from the 2019 Canadian Health Survey on Children and Youth
(CHSCY) [45]. The prevalence of ASD across 16 sites in the US is also approximately 1 in 31
(or 3%) among children aged 8 years, as per the Centers for Disease Control and Prevention
data in 2022 [46]. For many individuals with ASD, navigating built environments can
often be stressful and unsafe, given that environments are typically designed by and for
the neurotypical population [26,43]. Consequently, a growing body of research focuses
on reshaping this perspective and exploring the development of autism-friendly built
environments. While some studies involved social aspects, they are still categorized in this
section, as their focus is on designing autism-friendly spaces.

Black et al. conducted a scoping review to explore design recommendations for
autism-friendly built environments [26]. The study outlined a set of recommendations
for several aspects, including design and construction (layout, walls, building material,
ceiling, entrances, orientation), illumination (lighting intensity, quality, and fixtures), acous-
tics (sound intensity and quality), aesthetics (patterns, windows, clutter, colour, texture),
indoor air quality, and temperature. The findings were validated through consulting two
adults with autism, two caregivers, and two professionals with a background in built
environments. Another scoping review was carried out to investigate the relationship
between people with ASD and autism-friendly spaces in urban environments [27]. The
study offered spatial requirements for autism-friendly spaces, considering three factors:
sensory quality (low-arousal environments, transition spaces, and quiet spaces), intelligibil-
ity (clear and simple spatial layout, visual relation, predictability and routine, circulation
and possibility of choosing, and proportion and proxemics), and orientation (visual support
and wayfinding).

Several studies focused on design requirements for educational environments. A study
demonstrated the effect of architectural design solutions on the vocational and life skills of
people with ASD by comparing two architectural plans for a vocational center [8]. The first
plan complied with the Americans with Disabilities Act (ADA) standard, while the other
one featured more elements derived from the Autism ASPECTSS Design Index [28,29]. The
ASPECTSS criteria include Acoustics, Spatial sequencing, Escape spaces, Compartmen-
talization, Transition spaces, Sensory zoning, and Safety. The study highlighted how the
varying sensitivities of people with autism, i.e., hyposensitive and hypersensitive sensory
and cognitive needs, could lead to a universal and inclusive design for all individuals.
Another study reviewed the literature related to the design of educational environments
for children with autism within the Malaysian context [30]. The data was collected through
design criteria checklists and photographic documentation during a site visit to the Autism
Center for Students with Severe Communication Disorders. The study discussed several de-
sign elements, including physical learning environments (building entrance, building scale),
internal environments (personal space and movement, wayfinding, legibility, threshold,
classrooms), sensory issues (visual distraction, colours, sun and glare, lighting, acoustics,
smells), and sensory spaces (calm and low stimulus space, safety and security). McAllister
and Maguire explored design considerations for ASD-friendly Key Stage 1 (Ages 5-8)
classrooms [31]. The two-year study was conducted in three phases. ASD-friendly learning
environments available in the literature were reviewed, nine classrooms were surveyed,
and then a classroom design kit comprising several classroom furniture elements was de-
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veloped. Afterwards, teachers of children with ASD shared their perspectives by designing
classrooms using three-dimensional models made from clear Perspex. The models were
then transferred to a Computer-Aided Design (CAD) program by architects/researchers.
The study explored 16 design considerations, including entrances, visual signage, volumet-
ric changes, and washroom provisions.

Another study examined the effect of noise on the behaviour of children with ASD [34].
Seventy-four teachers in three schools for children with ASD completed a survey that
addressed several architectural elements that might impact the behaviour of children with
ASD in Houston, Texas. The findings highlighted that various fear responses resulted from
noise. For instance, 96% of the teachers reported children covering their ears. Seventy-nine
percent of the teachers emphasized the need for noise control, suggesting carpets (20%),
wood furniture (18%), transitional spaces (12%), and thick walls (4%).

Other studies explored how people with ASD perceived the built environment differ-
ently. A study investigated how autism-friendly architecture can be interpreted differently
by analyzing autobiographies of six adults with autism [36]. The researchers studied au-
tobiographies from two perspectives. Initially, excerpts from the autobiographies were
compared to design guidelines for autism-friendly architecture. Subsequently, the focus
shifted to a critical review of the autobiographies themselves. The findings revealed how
interpretations can vary from one person to another. For instance, some people with
autism prefer incorporating open spaces to increase predictability, while others favour
compartmentalized settings to minimize sensory stimuli that might arise in a single space.
In addition, reviewing the autobiographies emphasized the importance of material envi-
ronments that extend beyond design guidelines. Everyday objects and spaces offer security,
comfort, and familiarity in unpredictable environments, yet their meaning might change
depending on the individual’s state of mind. Another study discussed the complexities
associated with personal interpretation of the built environment and design guidelines
for people with autism [37]. Three autobiographies written by people with autism were
reviewed to explore their experiences of spaces and physical environments. Observations
were made based on how participants experienced features/elements in the physical spaces,
understood the hidden logic of spaces, and perceived their built environments. Although
the study was not intended to evaluate accessibility specifically, the individuals high-
lighted challenges relevant to inadequate signage at door or washroom facilities, leading to
“maladjusted” behaviour.

3.3. Barriers to Accessibility-Related Studies

Recently, there has been growing recognition and awareness of the need for research
tailored to improve accessibility in the built environment for people with developmental
disabilities. Despite these notable initiatives, research in this field remains limited.

A study aimed to evaluate accessibility in museums for people with intellectual dis-
abilities involved the insights of 35 professionals working with individuals with intellectual
disabilities [39]. The participants completed an online questionnaire to identify accessibility
barriers that hindered their cultural experiences during visiting museums in Greece. The
questionnaire investigated several issues relevant to physical, multisensory, and digital
accessibility. In terms of physical accessibility (wheelchair access, washroom facilities, etc.),
11% reported that museums were physically inaccessible. Concerning sensory accessibil-
ity (illumination, acoustics, overcrowded spaces, signage, etc.), 26% found the museums
to be sensory inaccessible. Thirty-one percent reported that museums were completely
inaccessible in terms of navigation and language accessibility, with 46% answering “No”
when asked if the information was provided in an accessible and easy-to-read language.
The study highlighted that museum exhibits that incorporate all five senses are beneficial
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for all visitors, particularly those with intellectual disabilities. For instance, using mul-
tisensory displays that feature sounds of music or nature, and touches of ceramics and
textiles, engages all visitors and facilitates their cultural experiences. Additionally, the
findings emphasized the importance of incorporating easy-to-read and easy-to-understand
language, along with more user-friendly and inclusive alternative formats/options for the
information provided, whether in documents, leaflets, or digital platforms like websites.
Moreover, having trained staff ready to converse and guide those in need of assistance is
essential. The participants rated museums in terms of content accessibility as low, since
they lacked multimodal and multisensory guided museum tours. Another study evaluated
the spatial and information accessibility in 15 museums in Greece, compared to another
15 in Great Britain [40]. The study involved site visits conducted independently by two
researchers who utilized an extended accessibility checklist developed based on available
research and standards, followed by semi-structured interviews with 30 museum accessi-
bility representatives. The findings revealed the need to extend the focus on accessibility
for diverse disabilities beyond physical/mobility. People with intellectual disabilities were
found to face challenges due to the lack of information accessibility, including the use of
plain language in information on exhibits and graphics for guidance. The researchers pro-
vided criteria to assess information accessibility. Exhibits should feature clear descriptive
text, emphasizing titles, audio description, Braille language, enlarged print, and larger font
in dimly lit conditions. The language on signage should be simple and concise. Recogniz-
able and appropriate signs should be used, incorporating audible and tactile warnings for
important features such as ramps, stairs, handrails, and doors. An exemplary initiative is
found at the National Army Museum in Thessaloniki, Greece, where an accessible path
for individuals with intellectual disabilities incorporates colourful large arrows on the
pavement to facilitate independent navigation [41].

In another study, focusing on tourism challenges for people with cognitive functional
diversity (CFD), the participants shared their personal experiences, including accessibility
concerns [42]. The study was conducted through nine focus group interviews (3 groups,
3 sessions per group). The researchers discussed structural, interpersonal, and intraper-
sonal aspects during these interviews. The participants highlighted challenges such as
the lack of accessible information formats or knowledgeable/trained staff who are ready
to help. One participant stated, “It is difficult to understand the maps they offer you; it is not
easy to understand clearly. At the tourist office, information should be easy to read”. Another
participant mentioned, “At travel agents, I understand what the information leaflets are saying,
but the writing is too small, and I find it hard to read them”. People with CFD were found to
prefer human interaction over information boards to avoid any confusion. A participant
stated, “You can feel confused and a little lost. However, people can help and guide you”. Another
participant mentioned, “When I don’t know something, I just ask”. Financial accessibility
was another concern, as price uncertainties, if not evident/visible, can lead to feelings
of being ‘conned’. The study offers several recommendations to adapt easy-to-read text,
Augmentative and Alternative Communication systems (AAC), and maps, along with pro-
viding trained staff and guides. It is worth mentioning that participants highlighted several
physical accessibility concerns, such as the lack of ramps or narrow doors, despite their
irrelevance to CFD. The researchers attributed that to empathy for people with disabilities
with each other.
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Castell reviewed the literature on wayfinding strategies to assist the Australian Build-
ing Code [5]. The study highlighted the impact of limited research on the advancement
of building codes, particularly relevant to wayfinding for individuals with intellectual
disabilities. Since cognitive capacity to process information is affected, these individuals
encounter difficulties when obtaining and processing wayfinding information. The study
offered recommendations based on literature and personal observations of individuals
with intellectual disabilities to assist in obtaining and processing wayfinding informa-
tion. These recommendations cover aspects related to information acquisition, such as
signs, maps, directories, lighting, colours, reception facilities and human interface, as
well as information processing, which includes building layouts, wayfinding cues, and
minimizing distractions.

4. Experiences of People with Developmental Disabilities—An
Experimental Study

An experimental program was carried out to document the experiences of five indi-
viduals with intellectual /developmental disabilities as they traverse public buildings. For
an unknown population size, the sample size, 1, can be evaluated statistically using the
following relationship,

2%« p(1—p)

n—
e2

1)

where Z is the Z-score, ¢ is the margin of error, and p is the standard deviation. A sample
size of 5 corresponds to a Z-score = 1.15, corresponding to a 75% degree of confidence,
e=25%,and p = 0.5. A sample size of 5 participants and a 75% confidence level is statisti-
cally considered a poor representation of the population. However, when accounting for
the challenges associated with recruiting participants with developmental disabilities, the
significance of documenting the experiences of a few participants as they traverse the built
environment becomes more important than statistics.

The participants identified the accessibility barriers during their walkthroughs. These
barriers are categorized into physical, sensory, and cognitive, based on how they affected
the participants’ experiences and abilities to access the buildings.

4.1. Physical Barriers

People with developmental disabilities may encounter physical barriers that limit their
mobility and physical access to the built environment, particularly for those with limited
motor or mobility. Physical barriers often relate to the physical layout and infrastructure
of the built environment [23,39,40,42]. Individuals with developmental disabilities tend
to recognize physical barriers even if their abilities are not directly related, attributed
to their understanding and empathy with individuals with other disabilities [42]. The
physical barriers experienced by the participants are categorized according to CSA /ASC
B651:23 [16] and reproduced in Table 1. The corresponding CSA /ASC B651:23 clause(s) are
also included in the table for reference.

4.2. Sensory Barriers

Sensory barriers involve sensory inputs that impact the perception and processing
of sensory information. These barriers may trigger individuals who are hypersensitive or
hyposensitive to sound, light, smell, touch, or other sensory input [39]. Buildups of sensory
barriers often create stimulus overloads for those with developmental disabilities [43]. The
sensory barriers experienced by the participants are itemized following CSA /ASC B651:23
and reproduced in Table 2.
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Table 1. Physical barriers experienced by the participants.

Barrier
CSA /ASC B651:23 Clause No.

Participant(s) Responses

Designated accessible parking
9.2 “Pedestrian routes”
9.4 “Designated accessible parking”

“Only street parking was available, which made it challenging to find a parking
spot near the entrance. We had to walk about a block to get to the
entrance.”—Participant 3
“There were several accessible street parking spots, but they were all claimed. More
parking closer to the building with more accessible spots is needed.”—Participant 3

Accessible pathways
8.2 “Accessible routes”

“The sidewalk was in a very bad state of disrepair. It is also obstructed because of
bushes and foliage.”—Participant 1
“There weren't ramps at all entrances. There were a lot of stairs in the building,
and that could make it hard for people to access the building. There could be ramp
access on both sides of the building instead of just one.”—Participant 1
“We visited the building on a very snowy day, and the sidewalk and ramp were
slippery.”—Participant 3
“The ramp was really long, and the railing was covered in snow.”—Participant 3
“The entrance had several closely spaced steps that felt dangerous.”—Participant 3
“There were several steps . . ., and we didn’t see a ramp. Tiis gives the impression
that people with disabilities do not have access to this space... It would be easy to
replace the step with a slope. Perception is reality.”—Participant 3
“Low handrails or inconsistencies in the height of handrails may make using the
stairs uncomfortable. In addition, the stairs often were uneven or unlevel, which
may create issues for those with motor issues that accompany a cognitive
disability.”—Participant 3

Accessible entrances and doors
5.2 “Doors and doorways”

“The door to the offices was very narrow and only half open. The other side was
barred... We were not sure if it was locked or not, or if it could be pulled or pushed.
It’s also possible that the elevator was narrow. .. Don't limit access.”—Participant

“There were no accessible buttons to open any of the doors on any floor. There was a
lip on the floor in the transition between the hallway and the washroom, which
made it a tripping hazard. The transition areas should be as smooth as
possible.”—Participant 3
“The uneven surface from the elevator to the hallways made entering and leaving
the elevator uncomfortable. The ridge between the ilr/allwuy and the elevator floor
was just too high. It could also pose challenges for wheelchair users.”—Participant
3

Accessible seating and rest areas
6.7 “Seating”

“Some of the outdoor benches were completely covered in snow, which meant that
you couldn’t sit down or take a rest when walking up the ramp, if needed. After a
snowfall, they should promptly shovel the walkway area, including outdoor
benches.”—Participant 3
“Seating in common areas was low to the ground and uncomfortable. It was hard
to get up out of. There should be a variety of chairs for people with different
accommodation needs.”—Participant 3
“The second floor had folding chairs, which were not comfortable or easy to use.
Have more uccessible/gomfortable seating options.”—Participant 3
“The building is big with long hallways. There wasn’t any place to sit and rest,
which mad% it difficult to access the whole building. Install benches in long
hallways so that people can take a break 1fg needed and then
continue.”—nParticipant 3

Accessible washroom facilities
6.2 “Washroom facilities”

“There weren’t bathrooms on every floor.”—Participant 3
“You had to manually flush the toilet, which could be hard for some people. Also,
the paper towel dispenser was too high and could be hard for some peoplg to reach.
Install motion sensor flushers and have the option of a lower paper towel
dispenser.”—Participant 3
“The urinals in the men'’s room were propped up on a higher step and didn’t have
any handrails, so they wouldn’t be usable for some people.”—Participant 3
“The second-floor and third-floor washrooms did not have accessible buttons to
open the doors. You had to push them open yourself. The second-floor washroom
doors were also extremely heavy and hard to pull open.”—Participant 3
“The washroom stalls are small.”—Participant 4

4.3. Cognitive Barriers

Cognitive barriers relate to challenges with information processing, communication,
attention, memory, or decision-making. These barriers may impact understanding and
wayfinding [23,39,42]. Since people with developmental disabilities may face unique prob-
lems with perception and information processing, memory, focus, reading, writing, and
communication, cognitive barriers present major concerns that impede their accessibil-
ity [4,47]. The cognitive barriers experienced by the participants are reproduced in Table 3.
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Table 2. Sensory barriers experienced by the participants.

Barrier
CSA /ASC B651:23 Clause No.

Participant(s) Responses

Visual clutter or stimuli
Indirectly addressed by
4.2 “Luminance (colour) contrast”
5.1 “Accessible routes”
4.7.1 “Functional and cognitive barriers”

“The ramp could be less obstructed. They could have the ground
painted a different colour or have some kind of visual indication of
where the ramp is.”"—Participant 1
“Visual interruptions and obstructions in the form of benches, trees,
etc., on pathways can be overwhelming.”—Participant 4
“The exterior stairs have no difference in colour between the treads
and risers.”—Participant 4
“Visual and physical obstructions from the addition of fire doors in
the hallways make the hallway seem crowded, which may lead to
overwhelm.”—Participant 4
“The ceilings in the more modern addition seem low in comparison to
the ceiling height in the original building, creating visual
disturbances that may be unsettling.”—Participant 4
“The main elevator is hard to identify due to the same colour being
used for the elevator doors and the wall surrounding the door. To a
passerby, the elevator door looks like a divot in the
wall.”—Participant 4
“Many announcement boards have staples, which may cause stressful
situations for some individuals.”—Participant 5

Signage
4.6 “Signage”
9.4.4 “Signage for designated accessible parking”

“Parking for wheelchairs is not very accessible and is hard to find. . .
A lot ofgthe signage for the parking would be obstructed if someone
were parked in the spot, so someone may not know that the spot is
accessible. It makes 1t easier to wait for a spot if you know what it's
for.”—DParticipant 1
“The signage outside was poor. It was dirty, too small and had low
visibility. Br;ghter, bigger and more concise signage—preferably
larger and placed 1n easier-to-view areas.”—Participant 1
“Signage that does exist in the interior of the building is too dark and
hard to see. The signs need better lighting and more contrast. They
could have gallery lighting over the signs.”—Participant 1
“I liked seeing the plaques hanging in the front lobby. The plaques did
have small writing and some wear and tear. Make sure that all
signage is in a larger font to make it easier to read.”—Participant 2
“They did not have good signage listing the name of the building.
This sign was almost the same colour as the exterior walls, and |
almost missed it. The exterior signs need more contrast so that they
stand out.”—Participant 2
“The parking signs were challenging to read because of the small font
and weather conditions. .. You can hardly see the “reserved”
signs.”—nParticipant 3
“There is a board near the entrance to help people find the space they
are looking for. There were several concerns with this: The font was
far too small to read, the board was behind a glass display case, and
there was a strong glare, which made it even harder to read, and there
were no braille options.”—Participant 3
“There was no braille on most signs, including maps, directories, and
the elevator buttons. This could make it dﬁ'flﬁcult for people who are
visually impaired to navigate. Include braille or voice descriptions in
all signage.”—Participant 3
“The signage used at the entrance is adequate but may be easier to
identify if larger and a different colour.”—Participant 4
“Some of the signage that does exist is below eye level, making it hard
to see or notice.”—Participant 5
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Table 2. Cont.

Barrier
CSA /ASC B651:23 Clause No.

Participant(s) Responses

Illumination
4.3.7 “Illumination” (operating controls)
4.6.5 “Illumination” (signage)

5.5.6 “Illumination” (ramps)
5.6.3.3 “Illumination” (escalators)
5.6.4.6 “Illumination” (moving walkways)
6.6.2.3 “Illumination” (operating devices)
8.2.9 “Illumination for pedestrian routes”

“The lighting when entering the building in the initial lobby was
quite dim. That was not enjoyable. The lighting could be improved to
be brighter. Also, they could have more lights.”—Participant 1
“The lighting was very dim. As someone who is light sensitive, I
found that it was hard for me to know where to focus my vision, and
it made everything appear in a very low contrast way. Brighter,
better lighting so everything is lit up evenly as to not cause eye stress
for those who may have 1ssues with low vision.”—Participant 1
“It was much darker towards the bus waiting area... Make the
lighting more consistent throughout the interior of the building, as it
can be drastically different depending on what part of the building
you are in.”"—Participant 1
“When we went in, the second-floor main hallway was scary because
there were a big echo and poor lighting. It was very
dim.”—DParticipant 3
“The third-floor hallway was also poorly lit, which made it more
difficult to read signs, and it felt a little scary. Add more lighting
throughout the hallway, especially where there is
signage.”—Participant 3
“The hallways were too dark, so it was tough to read the frames and
signs. There was a lot of interesting information that I couldn’t
access because the font was just too small, and it was too dark to
read.”—Participant 3
“The lights in the washrooms are quite dim, potentially creating an
unwelcoming or scary environment.”—Participant 4
“The emergency exit stairwell at the back of the building is quite dim
and the light switches are not visibly marked, creating a potentially
stressful environment.”—Participant 4
“The lighting throughout the rest of the building is incredibly bright
and could be considered overwhelming to those with cognitive
disabilities.”—Participant 4
“The men’s washroom in the basement was dimly lit in the hallway,
creating an environment that could seem scary.”—Participant 4
“There are numerous aspects of the women’s washrooms that can
cause unnecessary overwhelm or distress. . . The lighting is
pervasive.”—Participant 4
“The lighting in the elevator was inconsistent in both colour and
brightness, increasing potential for overwhelm.”—Participant 4
“Lack of liﬁhting in the parking area and along the pathway to the

ouse may seem unsettling or even potentially
f]r/ightening. "—Participant 4
“The main entrance and the interior of the building can appear scary
due to the dim lighting.”—Participant 5

7

Air circulation or ventilation
Indirectly addressed by
4.7.1 “Functional and cognitive barriers”
4.7.2 “Environmental intolerances”

“There are numerous aspects of the women’s washrooms that can
cause unnecessary overwhelm or distress. . . the washrooms were
kept uncomfortably warm and had poor ventilation.”—Participant 4

Acoustics and sounds
4.7.1 “Functional and cognitive barriers”
4.7.3 “ Acoustics”

4

“The second-floor main hallway was scary because there was a big
echo and poor lighting. It was very dim. Add more lighting to the
hallway and possibly add some plants to make the place feel more
welcoming.”—Participant 3
“Mechanical equipment in the basement is quite noisy, increasing
potential for overwhelm and overstimulation.”—Participant 4
“In the elevator room, there is a persistent noise that could potentially
increase the possibility of overwhelm and
overstimulation.”—Participant 4
“Multiple areas in the building have very loud vents, making the
environment very noisy and unpleasant.”—Participant 5
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Table 3. Cognitive barriers experienced by the participants.

Barrier Participant(s) Responses
CSA/ASC B651:23 Clause No.
Information kiosks or payment machines “I would need assistance to use the machine to pay for parking. The instructions
(Communication aspect) weren't very clear. We saw a line of people having dif]Eiculty. "—Participant 2
Clause 9.6 “Ticketing dispensers or payment “The pay stations are not accessible (no braille or voice description).”—Participant
machines” 3
CSA/ASC B651.2:22 “self-service interactive device” “The only parking available was paid, which would be a barrier for people who do
(CSA/ASC B651.2:22, 2022) not have money to paydfor it... There is an app you can use to pay for parking, but
that can only be used if you have a smartphone and if you know how to use an
app.”—Participant 3
“A front desk would be helpful to assist with accommodations and could also give
out tickets.”—Participant 3
Wayfinding “The signage was large, clear and visible for the most part, but outdated in many
Indirectly addressed by places. This could be confusing for some people.”—Participant 1
4.6 "Signage” “The sign for the men’s washroom was problematic, as I saw a woman walk into the
944 ”Signage for designated accessible parking” men’s washroom. The Sigl’l saying it was a ‘Men’s Room’ was only located on the

door, which was open. . . Put additional signage on the walls beside the washroom
entrances. This way, people will be able to see what the washroom is before walking
into it, even if the door is open.”—DParticipant 1
“It wasn’t immediately clear to me that there was an underground parking garage
we could have useu;./ .. Better signage for all the different parking areas. Show
people their options and then explain the limitations of the underground
arking.”—nParticipant 2
“There was an elevator available for the concert hall, but no sign telling us where
the elevator would go.”—Participant 2
“There is a board near the entrance to help people find the space they are looking for.
There were several concerns with this: Tﬁe way it was displayed on the board made
it very confusing to find the room you were looking for. There were approximately
15 pages on the board with a list of all the rooms in use for the day. . . Also, these
lists were confusing to look through and not at all in plain language. The buildin
is a maze, so finding any room was challenging, and the board did not help much.
The building should have a digital alternative instead of printed paper. Have a
digital board that can be updated, like the arrivals board at the airport. It could
have a bigger font and formatting with white space to make it easier to read. Not
everyone will have the literacy needed to search the board and its lists for
information. There should be a voice description feature as well for people who
cannot read.”—Participant 3
“There were directional signs all over the building, but the building was still very
confusing... It was easy to get lost. .. Better maps that explain the split-level
nature of the 2 floors and then more staff to provide assistance.”—Participant 3
“There were long and daunting steps in the main area of the building, and there
was no clear signage letting us know that we could use an elevator instead. The
elevator was located in a different area, and we didn’t see it as an alternative.
Better and clearer signs for accessibility so that people know they have options to
use the elevator instead of the stairs.”—Participant 3
“There exists no signage around the back of the building. With no prior knowledge
of the location, this could lead to unnecessary confusion and reduced
accessibility.”—Participant 4
“The high contrast poles and crossings are placed such that from between cars in
the parking lot, they are impossible to see, which may make reaching a destination
more confusing and stressful, especially without previous knowledge of the
location.”—Participant 4
“The map of the house is located inside the back door, not in the entrance used by
the public. It may be helpful if the map were located where it is directly accessible
to the public, and was better lit.”—Participant 4
“At the building entrances, there exists no map of the building, which would make
the building far easier to navigate for someone with no prior knowledge of the
building.”"—Participant 4
“In the elevator, there is no indication of what is on each floor, creating a sense of
confusion or distress if unfamiliar with the building.”—Participant 4
“Signage throughout the building, marking room doors and usages, is inconsistent
from floor to floor.”—Participant 4
“... This problem is exacerbated by a lack of signage. Issues finding the elevator
may cause unnecessary anxiety.”—Participant 4
“There are numerous aspects of the women’s washrooms that can cause
unnecessary overwhelm or distress. The signage feels passive-aggressive...
Additionally, the washrooms are poorly marked.”—Participant 4
“To get to the building, a small street needs to be crossed, which can be stressful for
someone with a cognitive disability.”—Participant 5
“The lack of directions and signage can be confusing.”—Participant 5
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Table 3. Cont.
Barrier Participant(s) Responses
CSA/ASC B651:23 Clause No.
Building layout “I was confused at first about how the building was laid out, but when I
4.7.1 “Functional and cognitive barriers” understood it, I liked how it was all th together. Have a map in the lobb;l/ and at
the different entry points so that people understand the layout of the

building.”—Participant 2
“The poor use of colour throughout the building exacerbates issues in motor skills
that tend to be present in those with cognitive disabilities.”—Participant 4
“The women’s washroom on the second floor is through an additional door, instead
of being accessible through the hallway like the men’s washroom.”—Participant 4

Assistance “There was an assistance bench with a wheelchair logo right near the entrance to
Not addressed the train. I felt like this needed more signage. I would have liked to see more

signage or language on the bench, such as “Accessible seating”, “Sit here for
assistance”, “For disabled people /people with disabilities”, “Priority seating”, and
then possibly in different languages as well. Another way to address this is by
using a universal symbol for disa%ility... This includes different disabilities and
helps the public understand how an area designated for accessibility could be
used.”—DParticipant 1
“It's also not marked anywhere that there’s an ‘accessibility desk’. However, you
would see it as you enter the building from the wheelchair ramp side, as it is
aligned with it. Add a sign that clearly points out the “Accessibility Desk” as part
of the reception desk, so that people know it’s there.”—Participant 1
“We arrived at the building on a Monday morning at about 10:30 am. But we
weren’t allowed to access the interior of the building because we didn’t have an
appointment, and we had to do this online or by phone. We didn’t know that we
needed to make an appointment to access this area, and that was disappointing.
Once we learned about this difference, we thought it was helpful that people could
book appointments by phone for someone without online access. .. There wasn't a
sign letting us know that we needed an appointment to enter, and this is important
information. The sign outside the reception just said to ring the buzzer. We also
tried to call ahead to discuss visiting the building, but we were not able to get
through to any person by phone.”—Participant 2
“There should be a cl%ar area or desk to go to and ask for assistance. The person
should be friendly and happy to help.”—Participant 3
“No one offered to help us find what we were looking for when they saw us trying
to read the board. The staff should be prepared to he?p guide people to their desired
area.”—Participant 3

Prices

“Parking was quite expensive, and there was not enough signage for

Not addressed parking.”—DParticipant 2

“But we were happy that the parking was free.”—participant 3
“The only parking available was paid, which would be a barrier for people who do
not have the money to pay for it.”—Participant 3

5. Information Review and Discussions

Review of CSA/ASC B651:23 reveals one clause, Clause 4.7 entitled “Additional
considerations”, that directly addresses mitigating the functional or cognitive barriers
for people with intellectual /developmental disabilities within a sub-clause, Clause 4.7.1
entitled “Functional and cognitive barriers”. Sub-clause 4.7.1 includes 6 items that provide
descriptive requirements to reduce the barriers without providing any specifics. For
example, Clause 4.7.1 (a) designing spaces with simple and logical layouts; and 4.7.1 (f) ensuring
information is accessible to everyone in various formats [16]. This is evidence that the accessibility
standard, which is a work in progress, needs to include detailed and specific requirements
to ensure compliance and consistency and to accommodate the accessibility needs of people
with intellectual /developmental disabilities.

The review of the existing literature pertinent to people with developmental disabil-
ities demonstrates that their experiences are shaped by various factors, including their
surroundings, perceptions, goals, emotions, feelings, and available social support, and the
challenge of translating these subjective attitudinal, social, and psychological needs into
standardized measures and parameters. For instance, several studies highlighted the need
for social support, training, and routine as essential pillars to enhance accessibility [18-22].
These needs are difficult to prescribe in accessibility standards for new and existing build-
ings. Prescribing wayfinding cues/artifacts such as maps, schedules, landmarks, labels,
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and signs, which are essential to enhance navigational experiences, remains a challenge for
accessibility standards [18,21]. In brief, social-related studies expose genuine challenges
and barriers faced by individuals with developmental disabilities that remain unaddressed
by accessibility standards.

Architectural-related studies, particularly for autism-friendly environments, empha-
sized how diverse needs and sensitivities influence the perceived accessibility [32,34-37].
For instance, Kinnaer et al. observed how some individuals prefer open spaces to increase
predictability, while others prefer compartmentalized areas to reduce sensory stimuli [36].
Therefore, the realism of meeting all accessibility needs of all individuals, which is the ob-
jective of accessibility standards, is not viable. Nonetheless, reviews of architectural-related
studies have led to architectural designs and building design specifications that could be
explored for their universality and adaptability to alleviate accessibility barriers for people
with developmental disabilities.

Accessibility-related studies have revealed significant research gaps concerning accom-
modating the needs of people with developmental disabilities. Most of the research draws
on insights from professionals who articulate perspectives on behalf of those with lived
experiences, which in some, if not most cases, do not necessarily represent their needs [14].
Additionally, a considerable portion of these studies focuses specifically on people with
autism. Although this population constitutes a substantial segment, the needs of other
types of developmental disabilities have yet to be studied.

From the experimental program, the participants” experiences highlight the challenges
people with developmental disabilities experience as they traverse public buildings. A
parallel study, conducted by the authors, has revealed that 43% of the barriers identi-
fied by people with cognitive/intellectual disabilities were attributed to the lack of clar-
ity /specificity in the accessibility standard and 48% to compliance with current standard
requirements [14]. From this perspective, this study focuses on ameliorating the stan-
dard’s lack of clarity/specificity to accommodate the accessibility needs of people with
developmental disabilities.

The knowledge acquired from the literature review is investigated to determine its mer-
its in enhancing the clarity/specificity of CSA/ASC B651:23. As a first remedial attempt in
this regard, the proposed autism-friendly architectural and other design guidelines discov-
ered through this review, which entail various aspects relevant to design and construction
elements, including layouts, walls, building materials, ceilings, orientation, aesthetics
(patterns, texture, colours, windows and doors placement), as well as indoor air quality,
ventilation, and temperature, are explored. Accordingly, the itemized lists of physical,
sensory, and cognitive barriers reproduced in Tables 1-3 are re-examined to determine
their cause(s), including clarity, specificity, inclusion, or lack of compliance, and to seek
potential remedies.

5.1. Physical Barriers

The accessibility standard prescribes numerous requirements to ensure that the built
environments are accessible. This includes requirements related to accessible routes, doors
and doorways, handrails, stairs, ramps, elevating devices and lifting platforms, washroom
facilities, as well as road quality and vehicular access requirements, including parking
spaces and transit stops [13,17]. The data from the experimental program revealed that
the participants documented the following accessibility barriers: designated accessible
parking, accessible pathways, accessible entrances and doors, accessible seating and rest
areas, and accessible washroom facilities. A closer examination of the barriers and the
corresponding prescribed accessibility standard clause(s) revealed that these barriers are
mostly due to the buildings’ lack of compliance with the accessibility standard and/or
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the National Building Code of Canada [16,48]. Canada’s national and provincial building
codes prescribe mandatory requirements for the design and construction of new buildings.
For existing buildings, these requirements apply only when the building is undergoing
major renovation and/or change of use to ensure public safety, health, accessibility, fire
protection, and environmental standards are met.

5.2. Sensory Barriers

Visual clutter or stimuli: The existing standard lacks specific prescriptions or design
recommendations to mitigate accessibility barriers related to visual clutter, like visually
unappealing colour/colour contrast or rapid illumination changes. However, solutions
have been proposed to reduce visual stimuli and regulate the sensory input of people
with autism [5,8,26,27,29-31,38,49]. The recommendations are to incorporate colour palette
guidelines in the standard to accommodate the needs of people with developmental dis-
abilities, as they do not adversely affect the needs of all other people. Drawing from
autism-friendly environment guidelines, it is recommended to use soft, calming, and neu-
tral colours, such as pastel cool shades for ceilings, walls, and floors. Shiny, bright, or
reflective colours should be avoided. Colours like reds or oranges can be used to raise
awareness in emergency fire exits, while yellow lines were found to be popular as direc-
tional signage. Complex colour palettes should be avoided. In terms of rapid light changes,
it would be beneficial to mandate the provision of adjustable lighting or dimmer switches
to allow for preferred light levels and less visual stimulation.

Signage: Despite signage requirements outlined in Clause 4.6 “Signage” and Clause
9.4.4 “Signage for designated accessible parking” of CSA/ASC B651:23, many barriers
were identified by participants stemming from the lack of compliance/application of the
standard, particularly concerning size, location, placement, and tactile features. Never-
theless, the standard was found to be lacking in defining some key signage terms, such

Vanr

as “consistent”, “easy-to-read” or “plain language”. In this regard, Castell discussed the
three Cs for enhanced communication, being “clear”, “concise”, and “consistent” signs, for
those with intellectual disabilities [5]. “Clear” signage involves using readable typefaces,
appropriate fonts and sizes, and high colour contrasts. Colour combinations like grey on
silver or red on pink should be avoided. Moreover, incorporating visual support such as
pictures, symbols, and images on signs can assist people with intellectual /developmental
disabilities, especially those who have difficulty relating words to mental images or at
potentially critical points, e.g., stairs, power outlets, windows, doors [5,27]. “Concise”
signage entails conveying essential information with minimal text and visuals. The use
of lengthy words or a combination of photos can lead to confusion. The use of a familiar
photograph can enhance understanding if linked to the sign’s purpose. Lastly, “consistent”
signage refers to maintaining consistent colour schemes and predictable standard locations,
particularly for directional signage. The standard will further benefit from mandating
the use of “plain language” and adopting a clear definition from the “International Plain
Language Federation” or “ISO 24495-1:2023 Plain language—Part 1: Governing principles
and guidelines” [50,51]. It is worth mentioning that a current standard is being drafted
titled “Plain Language” to foster accessible communication [52]. It would be greatly benefi-
cial to explore the universality of its relevant guidelines in the built environment as well.
In summary, referencing or adhering to established design guides and reports, such as
“Am I Making Myself Clear”, “Guidance on the Accessible Canada Regulations”, or “Plain
Language” would be highly advantageous for implementing best practices and enhancing
the standard [53-55].

INlumination: CSA /ASC B651:23 standard specifies the luminance for different fea-
tures, including operating controls (Clause 4.3.7), signage (Clause 4.6.5), ramps (Clause
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5.5.6), escalators (Clause 5.6.3.3), moving walkways (Clause 5.6.4.6), operating devices
(Clause 6.6.2.3) and pedestrian routes (Clause 8.2.9). However, specifying the light intensity
alone was found to be insufficient. The experience of autism-related guidelines would
significantly benefit the advancement of the standard. People with autism are sensitive
to brightness and light intensity, which affects their mood and stimulation [26,30,35]. As
people with autism vary in their sensory needs, high-intensity lighting may lead to anxiety
and discomfort for those with hypersensitivity to light, while low-intensity lighting may
disrupt those with hyposensitivity to light. This would lead to the need for more universal
solutions. Among several recommendations, the standard would benefit from mandating
dimmable/adjustable intensity lighting to meet various sensory needs [5,8,26,27,30,38].
Additionally, indirect sunlight and LED lights are favoured over fluorescent artificial lights,
and pelmet lighting over traditional overhead lighting. The flickering and buzzing in
fluorescent lights may lead to visual and auditory disturbance, adversely affecting users’
behaviours. LED lights enhance users’ behaviours, boost concentration, and foster a more
engaging and inclusive environment. Pelmet lighting, as a hidden light source, minimizes
visual distraction and reduces shadows.

Air circulation or ventilation: Environmental sensitivities to smells are not adequately
addressed in CSA /ASC B651:23 standard, except for limited recommendations outlined
in Clause 4.7.1 “Functional and cognitive barriers” and Clause 4.7.2 “Environmental in-
tolerances” to provide adequate air circulation and ventilation. As a start, the standard
should examine the recommendations offered by autism-friendly guidelines to ensure
sufficient ventilation, such as 40 cubic feet per minute of ventilation air to each occu-
pant (CEM/occupant) or MERV 13 and activated carbon filters to eliminate particulate
matter [8,26,30].

Acoustics and sounds: CSA /ASC B651:23 recommends providing adequate acoustics
in Clause 4.7.1 “Functional and cognitive barriers” and Clause 4.7.3 “Acoustics” with-
out further details. According to the WHO “Guidelines for community noise” in 1999,
noise has a significant impact on speech interference, information processing, message
communication, and comfort level. Therefore, in educational settings, it is suggested to
maintain background noise below 35 dB LAeq to comprehend spoken messages during
classroom lessons, and 55 dB LAeq in outdoor playgrounds [56]. A study investigated
the effect of noise on children with autism has suggested maintaining the sound level
below 50 dB in schools, with levels above 69 dB found to be correlated with aggressive
behaviour [26,33,34]. The standard could benefit from the WHO guidelines for sound
levels. Additionally, installing double-paned or triple-glazed windows along with window
coverings, like curtains and draperies, helps minimize noise from external sources [8,26,27].
Providing multiple entrances and exits assists in mitigating noise levels and socio-sensory
barriers [26].

5.3. Cognitive Barriers

Information kiosks or payment machines (Communication aspect): CSA/ASC
B651:23—Clause 9.6 “Ticketing dispensers or payment machines” references CSA /ASC
B651.2:22 [57]. The barriers identified by participants, particularly relevant to instruc-
tions and communication input (plain language, voice or audio description), were due to
noncompliance or the lack of application of the standard.

Wayfinding: It is highly recommended to allocate a specific section within CSA /ASC
B651 that addresses wayfinding strategies and alternative communication systems. To
further contribute to the standard, it would be beneficial to incorporate guidelines related
to colour palettes/schemes for structural and architectural elements, specifications for
colour-coded maps and directories, and characteristics of visual landmarks and cues. As
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mentioned earlier, neutral pastel colour schemes are recommended for ceilings, walls, and
floors [8,26,27,30,38]. Implementing colour-coding techniques and utilizing distinct neutral
colours and colour contrasts helps distinguish spaces and aid navigation. Moreover, maps
and directories play a crucial role in aiding wayfinding and navigation, particularly when
designed with minimal clutter and effective colour-coding [26,27]. It is recommended to
avoid presenting excessive information in the maps and directories. Instead, they should
be used to indicate the current location with a “you are here!” marker, highlight a specific
location on the same floor, or point out major facilities like washrooms, stairs, and elevators.
Incorporating speech technology and lighting to access the required locations would be
highly beneficial [5,49].

Building layout: CSA/ASC B651:23 emphasizes the need for a clear and simple
building layout as a recommendation outlined in Clause 4.7.1 “Functional and cognitive
barriers”. Research focused on autism-friendly design has illuminated key concepts such
as “simple” and “logical” [8,26-32,38]. However, translating these qualitative guidelines
into quantifiable measures and parameters to be integrated into the standard remains
challenging and warrants further investigation. To mention some of these guidelines,
spaces should be designed in logical, safe, simple, and predictable order, with the user’s
routine taken into consideration (spatial sequencing). There should be a seamless flow
through one-way and easily legible circulation routes in a sequential style that reflects
the user’s routine, utilizing transition zones, to enhance predictability and wayfinding.
Radial layouts are recommended for this purpose. Blind corners, sudden corners, and rapid
transitions should be avoided in circulation spaces. Also, curved, curvilinear, and bevelled
wall corners should be considered, as sharp corners can conceal unexpected situations
and dangers, leading to a sense of anxiety. Furthermore, high ceilings should be avoided,
except for high-energy areas. Different ceiling heights can be adopted to separate spaces
and increase the sense of safety.

Assistance: CSA.ASC B651:23 does not provide any specifications relevant to assis-
tance or reception facilities. People with intellectual/developmental disabilities view the
availability of reception facilities in public buildings as an essential component of an ef-
fective wayfinding system [5]. A reception counter with trained staff serves as a valuable
resource to seek and obtain assistance as needed. Castell offered some recommendations
to assist in this matter. It is recommended, where a reception area is not available, to
place a reception desk in an obvious and expected area, such as the building entrance,
but not in the middle of open space, which could be discouraging, noisy, and brightly lit.
Additionally, human assistive staff should be trained to understand how to help people
with different types of disabilities who might seek help. Similar to building layout, these
recommendations are hard to incorporate into the standard, yet it would be useful to
make these recommendations to aid people who need assistance, particularly those with
intellectual /developmental disabilities.

Prices: This barrier is not addressed in CSA/ASC B651:23 standard and is outside
the scope of the standard. Nonetheless, the standard can be informative by making
recommendations to avoid hidden prices/costs to alleviate undue stress on some people.

6. Conclusions and Recommendations

The synthesis and analysis of existing guidelines and information have revealed the
complexity of the problem and challenges facing the accessibility standard in accommo-
dating the needs of people with developmental disabilities. Nonetheless, designs and
recommendations put forward in literature can be adapted and included in the standard,
particularly those related to acoustics/sounds, lighting, and building indoor circulation.
Additionally, the review of existing literature and the documented experiences of people
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with developmental disabilities accessing the built environment revealed the following

specific conclusions pertaining to the completion status of the accessibility standard for the

built environment:

1.

People with developmental disabilities are influenced by social, attitudinal, and psy-
chological barriers, beyond the physical, that are hard to translate into standardized
accessibility measures and requirements for the built environment.

Built environment accessibility-related research on people with developmental dis-
abilities is limited and insufficient. Published studies involved professionals without
lived experience, employed limited approaches like checklists and questionnaires,
and focused on a specific group of disabilities.

CSA/ASC B651:23 standard, which prescribes mandatory requirements and rec-
ommendations for the design and construction of new buildings and for existing
buildings undergoing major renovation and/or change of use, is found to be adequate
in only addressing the physical barriers from the perspective of the participants. For
the other existing buildings, the documented non-compliances arise from the lack of
mandatory enforcement to comply with accessibility standards requirements.
Concerning the sensory barriers, CSA/ASC B651:23 standard lacks specificity and
direction in the design and construction requirements pertaining to the needs of
people with developmental disabilities.

Architectural design-related studies, although specific to people with autism, present
valuable insights that can contribute to the advancement of accessibility standards in
the built environment.

From the information synthesis on the “universality” of existing guidelines in ac-

commodating the needs of people with developmental disabilities, the following recom-
mendations are put forward to the CSA/ASC B651 standard technical committee for
consideration and/or further investigations to mitigate some of the reported sensory and

cognitive barriers:

For visual stimuli, the recommendations are to use neutral and calming colour palettes
for walls and floors, along with the provision of adjustable lighting systems and
dimmer switches.

For signage, the recommendations are to define terms like “clear”, “concise”, “consis-

o

tent”, “easy-to-read” or “plain language”.

For lighting, it is recommended to mandate dimmable/adjustable intensity lighting,
indirect sunlight, LED lights, and pelmet lighting.

For ventilation, the recommendation is to compare the guideline-prescribed
40 CFM/ occupant with the current NBC ventilation rate.

For acoustics, the recommendation is to adopt a limit of 50 dB for sound level and to
study the impact of 50 dB on people with other disabilities.

For wayfinding, the recommendation is to dedicate a separate, complete and compre-
hensive section in CSA/ASC B651 standard that addresses wayfinding strategies and
alternative communication systems.

For colour palettes of structural and architectural elements, specific requirements for
colour-coded maps and directories, and characteristics of visual landmarks and cues
are recommended.

For the non-physical attributes, such as support services in public spaces, and prices,
etc., it is recommended that the standard provide awareness and implementation guidance.
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