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ABSTRACT

Sports footwear has evolved into a technologically advanced product that integrates fashion, biomechanics, and material science to enhance
athletic performance. This research examines the role of friction, material innovation, and ergonomic design in sports shoe development.
The study uses a qualitative and comparative methodology, analyzing various sports shoe structures, sole designs, and textile materials.
Special emphasis is placed on frictional properties between the outsole and different surfaces, which directly influence grip, stability, and
injury prevention. The findings suggest that optimized friction, combined with lightweight and breathable materials, significantly enhances
user comfort and performance. Additionally, ergonomic construction improves foot alignment and reduces fatigue. The study concludes that
modern sports footwear design must balance functionality, aesthetics, and sustainability. The research contributes valuable insights for
fashion and footwear designers, highlighting the importance of integrating scientific principles into creative design processes for
performance-oriented sports shoes.
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INTRODUCTION

The evolution of sports footwear reflects a significant intersection between fashion design, engineering, and sports science. Initially
designed for protection, sports shoes have now become performance-enhancing tools that influence athletic efficiency, comfort, and
injury prevention. In the modern era, footwear designers are required to understand not only aesthetic trends but also technical
aspects such as biomechanics, friction, and material properties.

Friction is one of the most critical components in sports shoe design, as it determines the grip between the shoe and the ground
surface. Proper friction ensures stability during movement, reduces slipping, and enhances overall athletic performance. However,
achieving the right balance is essential, as excessive friction can restrict motion while insufficient friction can lead to accidents.

The advancement in materials such as engineered mesh, synthetic polymers, and responsive foam technologies has revolutionized
sports shoe construction. These innovations provide lightweight, breathable, and flexible designs that cater to different sporting
activities. Furthermore, ergonomic considerations have become essential, ensuring that shoes align with natural foot anatomy.

This research aims to analyze sports shoe design from a fashion technology perspective, focusing on how friction, material selection,
and structural design contribute to performance and comfort.
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Figure 4.1, Various parts of a running shoe

Figure 1 Various Part of a Running Shoe
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REVIEW OF LITERATURE

Existing literature emphasizes the interdisciplinary nature of sports footwear design. Studies in biomechanics indicate that friction
plays a crucial role in traction and movement efficiency. Researchers have found that outsole materials and tread patterns directly
affect the interaction between footwear and different surfaces.

Cushioning systems have also been widely studied, with materials like EVA and polyurethane providing shock absorption and
reducing impact forces. Literature suggests that proper cushioning improves endurance and minimizes joint stress during high-
impact activities.

Fashion and textile research highlights the increasing importance of aesthetics and sustainability in sports footwear. Designers are
incorporating eco-friendly materials and digital fabrication techniques to create innovative designs. Breathable fabrics and seamless
construction methods enhance comfort and reduce irritation.

Ergonomic studies further indicate that footwear designed according to foot structure improves posture and reduces injury risks.
The integration of data-driven design and user feedback has become a key trend in the industry.

EVOLUTION OF SPORTS SHOE DESIGN AND MARKET TRENDS
The sports footwear industry has witnessed rapid growth due to increasing health awareness and fashion consciousness. Early
sports shoes were made of basic rubber soles and canvas uppers, whereas modern designs incorporate advanced technologies such
as air cushioning, gel systems, and smart sensors.
Current market trends show a shift towards:

e Sustainable and recyclable materials

e  Custom-fit and 3D-printed footwear

e  Smart shoes with performance tracking

e  Athleisure fashion blending style with function
These trends indicate that sports footwear is no longer limited to athletic use but has become a significant part of everyday
fashion.

METHODOLOGY

This study follows a qualitative research approach based on secondary data and visual analysis. Various sports shoe models were
examined to understand design variations and performance features.

Research Parameters

Outsole design and friction patterns

Material composition (upper, midsole, outsole)

Weight and flexibility

Ergonomic features

Data Collection Methods
e Academic journals and books
e Fashion and footwear design reports
e  Online databases and brand case studies

Graphical Analysis Included
e  Comparison of friction levels across surfaces
e  Material performance vs. comfort
e Weight vs. flexibility correlation
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RESULT
Graph 1: Friction vs Surface Type
- Friction Coefficient Across Different Surfaces
08
§
o 0.6
%
o
o
c
2 0.4
[
0.2 1
0.0
Crass Court Track
Surface Type
Figure 2 (Graph: X-axis — Surface Type (Grass, Track, Court), Y-axis — Friction Coefficient)
Observation

e Highest friction observed on rubberized tracks
e  Moderate friction on courts
e Lowest friction on grass surfaces
Higher friction on track surfaces provides better grip and stability, while lower friction on grass increases the risk of slipping.

Graph 2: Material Type vs Comfort Level
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Figure 3 (Graph: X-axis — Material Type, Y-axis — Comfort Rating)
Observation:

e Engineered mesh shows highest comfort due to breathability
e  Synthetic leather provides durability but less ventilation
e  Knit fabrics balance flexibility and comfort

Breathable materials like mesh provide higher comfort compared to synthetic materials.

€1 2026 EPRAIJRD | Journal DOI: https;/doi.org/10.36713/epra2016 | https;/eprajournals.com/ | 152 |



4 N
L&)

SJIF Impact Factor (2026): 8.863| ISI LF. Value: 1.241| Journal DOI: 10.36713/epra2016  ISSN: 2455-7838(Online)
EPRA International Journal of Research and Development (IJRD)

Volume: 11 | Issue: 5 | May 2026 - Peer Reviewed Journal

Graph 3: Shoe Weight vs Performance Efficiency
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Figure 4 (Graph: X-axis — Shoe Weight, Y-axis — Performance Score)
Observation
e Lightweight shoes enhance speed and agility
e Heavier shoes provide stability but reduce performance in running
As shoe weight increases, performance efficiency decreases, especially in speed-based sports.

DISCUSSION

The analysis of sports footwear design clearly demonstrates that performance is influenced by a combination of friction, material
innovation, structural engineering, and ergonomic considerations. Among these, friction emerges as a fundamental factor that
directly impacts the interaction between the shoe and the ground surface. The study findings indicate that different sports require
varying levels of friction; for example, running shoes benefit from moderate friction for smooth forward motion, whereas court
shoes require higher friction for quick directional changes and stability. This highlights the importance of sport-specific outsole
design rather than a one-size-fits-all approach.

Material choice significantly affects comfort and functionality. Engineered mesh and knit fabrics improve breathability and
flexibility, making them ideal for prolonged use, while synthetic materials offer durability but may reduce ventilation. Designers
must therefore balance comfort with strength.

The analysis also indicates that lighter shoes enhance speed and agility, although excessive reduction in weight can compromise
support. Similarly, cushioning improves shock absorption and reduces fatigue, but too much cushioning may affect ground feedback
and control.

Ergonomic design ensures proper foot alignment, reducing discomfort and injury risk. Overall, the findings suggest that effective
sports shoe design requires integrating functionality with comfort and aesthetics, reflecting the growing influence of fashion in
performance footwear.

CONCLUSION

This research concludes that sports footwear design is a combination of scientific principles and creative innovation. Friction is a
key factor influencing grip, stability, and safety, making outsole design critical for performance. Material advancements, such as
breathable and lightweight fabrics, enhance comfort, while cushioning systems reduce impact and improve endurance.

Ergonomic construction further supports natural foot movement and prevents injuries, emphasizing the importance of user-centered
design. Additionally, the increasing role of fashion has transformed sports shoes into both performance gear and lifestyle products.
The study highlights that future developments in sports footwear will focus on sustainability, smart technology, and customization.
Overall, a balanced approach combining friction, material innovation, ergonomics, and aesthetics is essential for designing effective
and modern sports shoes.
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