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Background. The global maternity apparel market is expanding steadily, reflecting 
growing interest in functional and stylish clothing for expectant and nursing mothers. 
According to Market Research (2024), the market is projected to grow from USD 23.0 
billion in 2024 to USD 28.5 billion by 2030. Innovative apparel design plays a key role in 
improving user experience, especially for groups with specific needs like breastfeeding 
mothers (Zhang & Barbour, 2022). Adaptive clothing, thoughtfully designed with discreet 
openings and flexible closures, supports convenient breastfeeding while ensuring 
physical comfort and adherence to socially accepted standards (Harjani, 2025).  

Recent studies emphasize the importance of user-informed design in 
breastfeeding apparel. Kansanba et al. (2021) developed culturally adaptive garments 
with user-informed fasteners, preserving cultural identity while improving functionality. 
Sowmi and Renjini (2024) designed seamless, non-restrictive nursing bras using 
ultrasonic welding techniques based on consumer feedback. Similarly, Gordon (2021) 
highlighted the value of understanding user needs through a user-oriented product 
development approach. 

These studies underscore that inclusive maternity wear must address not only 
physical functionality but also the emotional and cultural needs of mothers. Despite 
global advancements in nursing apparel, many existing designs fail to reflect the diverse 
lifestyles and cultural expectations of users—particularly in regions like Saudi Arabia, 
where modesty remains a core value (Tawfiq & Ogle, 2024). While previous research 
has proposed functional nursing garments, culturally relevant solutions remain limited, 
revealing a clear gap in apparel that meets the specific needs of Saudi breastfeeding 
mothers. Therefore, this study explores the needs and preferences of breastfeeding 
apparel among Saudi mothers. Guided by the User-Centered Design (UCD) framework, 
the research aims to develop adaptive maternity garments that promote modesty, 
comfort, and confidence through inclusive, user-driven design.  

Framework. The study applied the UCD framework by Norman and Draper 
(1986), which focuses on developing products that reflect users’ needs and 
preferences. This study followed three main stages: exploration, development, and 
evaluation. During exploration, participants expressed dissatisfaction with conventional 
nursing garments, citing a lack of modesty and ease of use. In the development phase, 
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design sketches were created using recommended breathable fabrics, closures, and 
styles that were both modest and elegant. These designs were presented to participants 
and refined during the evaluation phase based on their feedback, resulting in final 
designs. By adopting this approach, the study addresses the practical, emotional, and 
social challenges faced by nursing mothers—especially when breastfeeding outside 
private or familiar environments. 

Method. A qualitative research methodology was employed for this study. The 
sample consisted of 10 Saudi mothers, aged between 20 and 40, who were actively 
breastfeeding at the time of data collection. Data were gathered through semi-structured 
interviews, each lasting between 52 and 66 minutes. Participants shared in-depth 
insights on breastfeeding challenges, their clothing preferences for nursing garments, 
and their perceptions of the ideal design. Data collection and analysis occurred 
simultaneously, using a thematic content analysis approach (Babbie & Mouton, 2020; 
Rosenthal & Rosnow, 2008). Responses were organized into conceptual categories to 
identify emerging themes. 

During the interviews, preliminary garment sketches were drafted to visualize 
participants’ ideas and preferences (Figure 1). These sketches were subsequently 
refined and translated into detailed CAD designs that reflected the thematic insights 
(Figure 2). The CAD models were then reviewed by additional participants, whose 
evaluations guided successive rounds of refinement. This iterative co-design process 
continued until the final prototype concepts were completed (Figure 3).  

Results. Analysis revealed three key themes shaping participants’ preferences 
for breastfeeding apparel. These themes corresponded to core design needs: a 
functional dimension centered on ease of access and physical comfort; an aesthetic 
dimension reflecting style and visual appeal; and an expressive dimension emphasizing 
modesty and the representation of cultural identity. 

 Functional Accessibility. Emphasizing the need for “one-handed access”, 
“minimal layering”, and the use of “soft, breathable fabrics” to ensure comfort and 
practicality during breastfeeding. Features like “hidden zippers” and “flexible closures” 
were preferred.  

Aesthetic Appeal. Mothers preferred stylish yet “simple designs” that felt 
modern and flattering. Neutral “plain colors” and clean silhouettes were favored for their 
versatility and elegance. 

Cultural Identity and Expression. Clothing was seen as a reflection of Saudi 
cultural and “religious values”. Participants prioritized “modesty” and appreciated 
garments that allowed them to breastfeed confidently while maintaining cultural 
appropriateness, especially in “public settings” or “around extended family” 
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Participants expressed high satisfaction with the four adaptive garment designs 
presented in Figure 2. The first design, The Everyday Ensemble, is a two-piece outfit 
consisting of a flexible sleeveless inner nursing dress paired with a movement-friendly 
outer shirt. Its hidden opening supports discreet breastfeeding, while the flowing 
silhouette ensures comfort and modesty for daily wear. The second design, The 
Layerless Comfort, combines a pocketed nursing bra with an attached sleeveless top, 
removing the need for additional layers. A concealed zipper allows quick and practical 
breastfeeding access, particularly suitable for warm climates. The third design, The 
Fixable Cape, features a nursing poncho with elegant sleeves and a hidden front zipper 
that offers easy access while providing modest coverage and a stylish draped 
appearance for public settings. The fourth design, The Elegant Drape, includes a 
sophisticated nursing shawl secured with a fixing belt to maintain coverage during 
breastfeeding, with hidden zippers that support discreet use and a culturally appropriate 
draped silhouette. After evaluating all designs, participants selected The Fixable Cape 
as the most suitable for their daily needs, preferring it without embroidery to enhance 
infant comfort during holding and breastfeeding. This modified version was executed 
and tested, as shown in Figure 3. 

Conclusion. This study demonstrates the effectiveness of the UCD approach in 
developing culturally responsive maternity apparel for breastfeeding mothers in Saudi 
Arabia. By directly involving mothers throughout the design process, the research 
identified key functional, aesthetic, and cultural needs that are often overlooked in 
conventional nursing wear. The findings underscore the importance of inclusive design 
in empowering mothers to breastfeed confidently in both private and public spaces. 
Furthermore, the study highlights the value of culturally informed innovation in apparel 
design, especially in contexts where traditional norms strongly influence everyday 
clothing choices. This research supports future user-centered work that promotes 
maternal well-being through functional and culturally appropriate design. 

 

 

 

 

 

Figure 1. Initial garment sketches reflecting participant input 
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Figure 3 The Layerless Comfort 

 

 

Figure 2. Refined CAD designs developed from thematic insights 

 

Figure 3. Completed adaptive apparel prototype reflecting user needs 
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