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Introduction. Autism spectrum disorder affects approximately 1 in 36 children globally
(Centers for Disease Control and Prevention, 2025). While children with autism possess
unique strengths, many face difficulties with daily activities such as dressing, often due
to sensory sensitivities and motor skill limitations (Khattab, 2005; Ibrahim, 2007; Oetojo,
2019). Research suggests that up to 83% of autistic children struggle with dressing
independently, particularly when using fasteners like buttons and zippers (Oetojo,
2019).

These challenges highlight the need for adaptive apparel that supports comfort,
ease of use, and independence. Previous studies emphasize the value of using sofft,
breathable fabrics, seamless construction, and simplified fastenings to reduce sensory
discomfort (Baizhanova & Madieva, 2024; Gouws et al., 2024). Functional features such
as magnetic closures and adjustable components have also been shown to improve
autonomy, while aesthetic and expressive design elements support emotional well-
being and social inclusion (Jun, 2024). Although user-centered design (UCD) has
proven effective in developing adaptive clothing (McBee-Black, 2022), involving autistic
children directly can be complex. In such cases, the insights of primary caregivers
become essential in understanding and addressing children's needs.

Therefore, the purpose of this study is to explore clothing-related challenges
experienced by autistic children from the perspectives of their caregivers and to propose
adaptive apparel designs that address functional, aesthetic, and expressive needs.
Grounded in the UCD framework, this research aims to support autistic children’s
autonomy and inclusion by recognizing clothing’s critical role in comfort, confidence,
sensory regulation, and the development of dressing skills.

Method. This study employed a qualitative, three-phase design guided by the
UCD framework (Norman & Draper, 1986), which prioritizes the involvement of end
users—in this case, caregivers—throughout the development process. Participants
were recruited from autism centers in Jeddah, Saudi Arabia, and consisted of seven
mothers and six professional caregivers (N = 13). In Phase 1, semi-structured
interviews lasting 20-30 minutes were conducted, during which caregivers described
the clothing-related challenges encountered by autistic children. These insights
informed the creation of initial hand-drawn design sketches (Figure 1). Interview data
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were analyzed using thematic analysis, resulting in three core design domains:
functional, aesthetic, and expressive needs. These domains guided Phase 2, in which
the preliminary sketches were refined collaboratively with caregivers and subsequently
translated into detailed CAD designs (Table 1). In Phase 3, one design was selected
based on caregiver feedback and developed into a physical prototype customized for
one of the autistic children whose mother participated in the study (Figure 2).

Results. Three thematic areas emerged from the data analysis. The first,
Functional Comfort and Safety, revealed that children often struggled with tight clothing,
narrow neck openings, and complex fasteners such as buttons and zippers. Caregivers
emphasized the importance of loose-fitting garments with wide necklines and strap-free
designs to minimize dressing difficulties and prevent safety risks like choking. Soft,
stretchable fabrics were preferred for their ability to support ease of movement and
reduce sensory discomfort.

The second thematic area, Aesthetic Simplicity, discussed participants’
preference Participants showed a preference for simple, minimalistic designs.
Decorations such as beads and sequins were discouraged due to the potential for
ingestion or injury. Regarding colors, preferences varied between warm and cool
palettes, but harmonious and coordinated color schemes were consistently favored.

The third theme, Expressive and Social Needs, highlights apparel as a means of
boosting self-confidence and promoting social inclusion, with participants emphasizing
the value of designs that help autistic children feel equal to their peers and engage
more comfortably in social settings. These insights informed a participatory co-design
process in which caregivers actively contributed to the development of adaptive apparel.
The sketches shown in (Figure 1) were created during the focus group sessions with
caregivers and were modified iteratively based on their feedback until the final designs
were completed, ensuring the garments were appropriately fitted to the specific needs
of autistic children.

Table 1. Adaptive Apparel for Autistic Children Co-Designed with Caregivers
Design 1: Denim All-in-One
Back Front Closure Type Description
One-piece denim jumpsuit features a front-
opening closure with a visible fastening strip
for easy independent dressing. The loose fit
and soft fabric support comfort and mobility,
while the patterned trim adds a playful, child-
friendly touch.
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Design 2. Magni-Dress Trio

Back Front Closure Type

Description

Three-piece outfit includes a half-sleeve inner
blouse, a mid-thigh dress with cartoon prints,
and plain leggings. Magnetic fasteners at the
shoulders enable easy dressing and
undressing. Made from soft cotton fabric, the
design ensures comfort, mobility, and visual
appeal for autistic children.

Design 3. Floral-Ease Jumpsuit

Back Front Closure Type

Description

A long, one-piece linen jumpsuit with soft
floral accents. It includes a side-opening
Velcro closure for easy dressing. Decorative
ruffles are added at the sleeves, waist, and
hems to provide visual interest while
maintaining comfort. The main body of the
garment is plain, allowing the floral-patterned
fabric at the pockets and trim to stand out.

Design 4. Play-Pocket Set

Back Front Closure Type

Description
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A two-piece set featuring a loose, breathable
top with wide neck and sleeve openings to
support easy dressing. The design includes a
large front pocket trimmed with playful printed
fabric, with matching accents at the collar,
cuffs, and hems for gentle visual interest.
Paired with soft, knee-length pants featuring a
fully elastic waistband with no fasteners, the
outfit offers comfort, mobility, and sensory-
friendly wear.

Conclusion. This study highlights the importance of designing adaptive apparel
that addresses the functional, aesthetic, and expressive needs of autistic children. By
involving caregivers in a participatory co-design process, the resulting garments were
tailored to support comfort, safety, and social inclusion ultimately promoting greater
independence and quality of life. Future research should expand to include diverse age
groups, and sensory profiles. Additionally, pilot testing of the garments in everyday
settings could further validate the efficacy of the proposed designs.
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Figure 1. Initial design sketches based on caregiver-reported needs

Figure 2. Final prototype designed using caregiver input for an autistic child in their care
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