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Abstract

Clothing ergonomics, an interdisciplinary field blending ergonomics, anthropometry, and fashion design, revolutionizes the 
relationship between clothing, the human body, and the environment. By emphasizing human-centered design, it ensures 
garments are not only visually appealing but also functional, comfortable, and tailored to users’ needs. This study explores the 
application of ergonomic principles in fashion design, focusing on usability, functionality, and aesthetic harmony. It highlights 
the significance of anthropometric data in designing clothing that aligns with the body’s natural movements, improving safety, 
health, and comfort. The research examines the evolution of ergonomic design in fashion, from historical shifts in women’s 
clothing to modern advancements in material science and user-centric methodologies. Special attention is given to critical 
design zones, including necklines, shoulders, and sleeves, ensuring seamless interaction between garments and wearers. 
Fashion design is pivotal in blending aesthetics with functionality, particularly in addressing the physical relationship between 
clothing and the human body. The six foundational pillar safety, health, comfort, functionality, aesthetics, and individuality—
are emphasized as essential principles for innovative and impactful design. This integration of science and creativity fosters 
garments that resonate with diverse user expectations, aligning functionality with symbolic and emotional dimensions. The 
findings underscore the transformative potential of clothing ergonomics in creating wearable solutions that merge aesthetic 
allure with practical usability, elevating modern fashion to new standards of excellence.
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Introduction

Clothing has always been an essential aspect of human 
life, serving both functional and aesthetic purposes. However, 
traditional approaches to clothing design often prioritized 
style over wearability and user comfort. With advancements 
in science and technology, a new discipline—clothing 
ergonomics—has appeared, offering a comprehensive 
framework for designing apparel that aligns with human 
needs and environmental contexts. This paper explores 
clothing ergonomics as a “human-centered” discipline, 

examining its components, method, and application areas, 
along with its potential to redefine garment design for 
modern users.

Study Background: Ergonomics in Clothing 
Design

The increasing demand for differentiated and user-
specific clothing products is significantly influencing both 
design and manufacturing processes. With more consumers 
seeking garments tailored to their unique needs and 
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preferences, understanding specific consumer segments 
has become a critical competitive strategy. This approach 
enables the development of clothing that meets diverse 
usability, comfort, and satisfaction expectations. Given the 
direct interaction between clothing and the skin, as well 
as the body’s unique contours, garments play a vital role 
in shaping perceptions of usability, aesthetics, and overall 
enjoyment [1]. Ergonomic design, when integrated into 
clothing creation, provides valuable tools to optimize safety, 
efficiency, and comfort. These principles can guide the design 
process, ensuring that garments align with users’ functional 
and aesthetic needs.

To address the intricate relationship between clothing 
and the human body, a thorough understanding of anatomy 
and body movement is essential. Factors such as the body’s 
balance, flexion, and extension dynamics must be considered 
during the design process. These insights ensure that 
garments accommodate movement and maintain comfort 
across various activities. The interdisciplinary collaboration 
between clothing design and ergonomic principles fosters 
progress in creating tailored solutions. By incorporating 
concepts of usability, comfort, and ergonomics specific to 
distinct consumer groups or niches, designers can achieve 
fashion patterns that resonate with users’ expectations and 
requirements. This multi-faceted approach not only enhances 
product satisfaction but also reinforces the alignment of form 
and function in clothing design [2,3] Figure 1.

Figure 1: Ergonomics in Clothing Design: Enhancing 
Comfort, Mobility, and Functionality through Innovative 
Features.

Clothing ergonomics can be defined as an applied science 
focused on enhancing the overall functionality of garments. 

By centering on the human body’s form and motor functions, 
it emphasizes the harmony and comfort between clothing and 
its wearer. This interdisciplinary field integrates knowledge 
from materials science, textiles, human psychology, anatomy, 
environmental hygiene, anthropometry, fashion design, and 
even medical science to create innovative and user-centric 
solutions. The discipline merges the specialized aspects of 
garment design with the principles of ergonomics, forming a 
comprehensive and independent system. Its core objective is 
to shift the paradigm from the traditional concept of “people 
adapting to clothes” to a more progressive approach where 
“clothing adapts to people.” By prioritizing harmony between 
the wearer, the clothing, and the environment, ergonomic 
design ensures a balance between aesthetics (“beauty in 
form”) and functionality (“efficiency”) throughout the design 
process. The approach tailors clothing to meet the diverse 
requirements of the human body, from comfort and safety 
to health and appearance. Clothing ergonomics aims to 
optimize the interaction between garments and their users. 
It seeks to achieve the ideal alignment of comfort, health, 
and function while ensuring that the artistic and practical 
aspects of clothing design are seamlessly integrated. This 
comprehensive framework underscores the importance of 
designing garments that not only fulfil functional needs but 
also enhance the overall wearing experience.

The Transformation of Fashion: Ergonomics 
and Design

Fashion has always mirrored societal evolution, serving 
as a tool for expressing identity and social roles through the 
hierarchical use of clothing and accessories. Its symbolic 
nature reflects the cultural and subjective aspirations of 
specific eras, influencing the design, physical attributes, 
and construction of fashion products, particularly clothing. 
The interplay of symbolic, physical, and material aspects of 
garments reveals an ongoing transformation driven by the 
social, cultural, and technological contexts of each period. 
A significant shift began in the 19th century, marked by 
the simplification of clothing designs. This evolution was 
catalyzed by advancements in industrial technologies, 
increased consumer demand, and the adoption of new 
manufacturing processes [4].

A notable example is the revolution in women’s fashion 
initiated by French designer Paul Poiret in the early 20th 
century. Poiret’s designs broke away from the restrictive 
corsets that once defined women’s silhouettes [3,4]. These 
corsets, designed to create a slim waist and emphasize a 
straight posture, were replaced with lighter garments that 
enhanced mobility. Poiret introduced innovative features such 
as deeper V-shaped necklines, visible shoulders, and flowing 
silhouettes, setting a new standard for ergonomic clothing 
design that prioritized the wearer’s comfort and freedom 
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of movement. Historically, fashion has been influenced by 
various social, cultural, and professional practices, driving a 
more pragmatic understanding of individual needs and daily 
tasks. This shift, along with the industrial focus on large-scale 
production in the 1950s and 1960s, democratized fashion. 
The introduction of prêt-à-porter in France and ready-to-
wear in the United States marked a departure from the 
exclusivity and ostentation of haute couture [5]. The changing 
economic, cultural, and demographic realities of the postwar 
period necessitated faster production processes and greater 
quantities of garments to meet consumer demands. This 
industrial revolution in fashion significantly transformed the 
design and development processes. Mechanization and mass 
production brought about new consumption patterns, fuelled 
by the growing purchasing power of emerging social groups 
[6]. The rapid dissemination of this system across the globe 
strengthened the textile and apparel industries, facilitating 
the integration of ergonomic principles into clothing design. 
This integration allowed garments to align more closely 
with user needs, emphasizing comfort, functionality, and 
accessibility while meeting the demands of modern life. By 
combining ergonomics with fashion design, the industry 
has continually adapted to evolving societal expectations, 
ensuring clothing remains both practical and reflective of 
cultural aspirations Figure 2.

Figure 2: The Evolution of Ergonomics in Fashion: From 
Historical Innovations to Modern Design Principles.

Ergonomics and Anthropometry in Fashion 
Design

Fashion design plays a crucial role in harmonizing 
aesthetics with functionality, especially when addressing the 
physical interaction between clothing and the human body. 

By integrating ergonomic principles, designers can ensure 
garments not only look appealing but also accommodate the 
body’s natural movements and daily activities effectively. 
From an ergonomic perspective, every articulation of the 
body that comes into direct contact with clothing must be 
analyzed to create products that balance aesthetic value 
with functional quality. Anthropometry, the scientific study 
of human body measurements, provides invaluable tools for 
this process, offering two key systems of measurement:
• Static or Structural Anthropometry: This focuses on 

the physical dimensions of the human body, such as 
variations in size, shape, and proportions.

• Dynamic or Functional Anthropometry: This 
examines biomechanical aspects, addressing how the 
body moves and interacts with clothing during various 
activities and tasks.

• Conventional clothing modelling often relies on 
statistical data, including measurements like waist, hip, 
and neck circumferences, body length, arm length, and 
others. These dimensions inform the sizing and fitting 
of garments. Additionally, understanding the specific 
needs of diverse user segments—such as women, men, 
elderly individuals, or people with obesity—helps guide 
the design of clothing tailored to unique expectations 
and requirements. Each region of the body requires 
careful consideration to ensure that garments function 
comfortably and effectively during movement. For 
example:

• Arms: Tight armholes or restrictive sleeves can hinder 
mobility.

• Legs and Hips: Loose-fitting pants or improperly 
designed seams may cause discomfort or impede natural 
movement.

• Neck and Shoulders: Collars and shoulder designs must 
support ease of motion without constriction.

• Head: Headwear or garments with hoods must balance 
fit with the ability to turn and tilt the head freely.

Figure 3: Clothes adapting to people.
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By analysing these physical interactions and 
biomechanical requirements, designers can create clothing 
that meets ergonomic standards while addressing the 
diverse needs of users. This approach ensures that garments 
achieve a harmonious blend of functionality, comfort, and 
aesthetic appeal, contributing to user satisfaction across 
various contexts Figure 3.

The Role of Clothing Ergonomics in Fashion 
Design 

The principles of human-centered design, integral to 
mechanical engineering, are equally vital in clothing design 
through the concept of clothing ergonomics. Traditional 
fashion design often prioritized “beauty in form,” focusing 
on artistic style and trends with a strong emphasis on 
subjective expression. This approach often neglected the 
practical needs of the wearer, resulting in garments that 
were visually appealing but impractical or uncomfortable for 
daily use. By the late 1990s, design industries, particularly 
fashion, shifted their focus towards “people-oriented” 
and “humanized design.” This transformation emphasized 
that while aesthetics remains essential, clothing must 
also accommodate the functional, physiological, and 
psychological needs of the wearer [7,8]. Fashion designers 
began to integrate ergonomic principles, ensuring garments: 
• Feature scientifically designed structures that support 

the body’s natural movements. 
• Use skin-friendly materials that meet health standards. 
• Align with human physiological and psychological 

requirements. 
• Prioritize practicality in maintenance and usability, 

embodying the philosophy of “clothes adapting to 
people.” Such as.
Swimwear Design: In designing swimwear, ergonomic 

principles are applied to ensure athletes can perform 
unrestricted movements. A poorly designed swimsuit that 
hinders flexibility or mobility can significantly affect athletic 
performance. By incorporating ergonomics, swimwear 
becomes a supportive extension of the athlete’s body, 
enhancing both comfort and efficiency. 

Summer Dresses: Designers often use belts to highlight 
the female form by cinching the waist. However, this 
approach can compromise comfort in summer, where proper 
ventilation and heat dissipation are critical. By replacing 
the belt with pleating techniques, designers achieve the 
same waist-defining effect while improving air circulation 
and wearer comfort. This modification aligns with health, 
hygiene, and ergonomic principles, showing how aesthetics 
and functionality can coexist harmoniously. These examples 
highlight the significant role clothing ergonomics plays in 
fashion design. By balancing aesthetic appeal with practical 
usability, ergonomic design ensures that garments not only 

look beautiful but also cater to the physical and psychological 
well-being of the wearer. This integration fosters a more 
comprehensive approach to fashion, where design is truly 
“for the people.”

The Application of Clothing Ergonomics in 
Fashion Design

The study of clothing ergonomics aims to harmonize the 
interaction between clothing design, the human body, and the 
environment. This discipline pursues best performance by 
integrating knowledge from various fields, including fashion 
design, hygiene, anthropometry, physiology, psychology, 
anatomy, and medical science. By synthesizing these 
domains, clothing ergonomics ensures that garments are 
scientifically designed, practical, and efficient, achieving the 
ideal balance in the “human-clothing-environment” system.

Human Body and Clothing Adaptation in 
Fashion Design 

Clothing ergonomics emphasizes the seamless 
interaction between garments and the human body. It looks 
to create a harmonious interface that synchronizes internal 
and external elements, showcasing both the aesthetic appeal 
and functional efficiency of the human-clothing relationship. 
Unlike other design disciplines—such as tool design, 
which focuses on hand and joint mechanics, or furniture 
design, which prioritizes spinal posture and physiological 
functions—clothing design uses the human torso and limbs 
as its central focus. This approach highlights the elegance and 
efficiency of the body while ensuring freedom of movement. 

Streamline the design process, clothing designers divide 
the human body into four zones: 
• Fitting Zone: Forms the foundation for clothing support 

and structure. 
• Free Zone: Eases unrestricted movement for comfort 

and flexibility. 
• Functional Zone: Addresses areas critical to human 

motion and activity. 
• Design Zone: Provides space for creative expression 

and stylistic innovation. 
• Modern fashion design prioritizes clothing that supports 

function, fit, and freedom of movement. This shift 
transforms the design philosophy from “people adapting 
to clothes” to “clothing serving people.” 

Ergonomic Design of Key Body Areas 

To achieve both functionality and aesthetic appeal, 
clothing must adapt to various parts of the human body. 
Below are key considerations for specific body areas: 
• Neck and Collar: Collar design must account for the 

structure and shape of the neck. Failure to consider 
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the anatomical characteristics of the neck can result in 
awkward or uncomfortable designs. 

• Shoulders: The shoulders play a vital role in garment 
shaping, significantly influencing the perception of 
gender, body type, and overall style. A well-fitted 
shoulder design ensures the garment’s appearance, 
wearer comfort, and upper limb mobility. Adhering to 
ergonomic principles for these areas is essential. 

• Chest: The chest is particularly important in women’s 
clothing design, as it affects the overall aesthetics and 
comfort of a garment. Proper chest design must consider 
both form and function, ensuring adequate space for 
heart and lung activity while maintaining visual harmony.

• Waist and Hips: The waistline serves as a critical 
reference point in designing skirts and trousers. 
Designers must ensure that garments accommodate 
the natural folds and movements of the gluteal region. 
Ill-fitting trousers—whether too tight or too loose—can 
result in discomfort and detract from both aesthetics 
and functionality. 

• Arms and Sleeves: The arms, being highly flexible, 
require sleeve designs that align with their natural 
movements. Particular attention should be given to the 
armpit area, ensuring the design is neither too tight 
nor too bulky. Poorly constructed sleeves can cause 
discomfort, restrict movement, and lead to fatigue, 
violating ergonomic and hygiene principles. 

Clothing Ergonomics: The Foundation for 
Elevating Modern Fashion Design

Every designer aspires to create garments that embody 
the aesthetics of the era while meeting the diverse needs 
of people. However, achieving this ideal is not always 
straightforward. Often, the focus on “beauty in form” 
overshadows the importance of “people-oriented” and 
“humanized” design principles, leading to outcomes that 
fall short of their full potential. With the advent of clothing 
ergonomics, designers are increasingly prioritizing the 
harmonious interaction between the individual, their 
clothing, and the environment. 

This change in basic assumptions emphasizes the need 
for rational and scientific design approaches, moving away 
from purely subjective aesthetic expressions. 

The functional requirements of the human body 
have become central to this process, fostering a positive 
constructive interaction within the “human-clothing-
environment” system. Here, the environment serves as a 
context, clothing as a tool, and the individual as the focal 
point.

The Six Pillars of Modern Clothing Design Figure 
4

Figure 4: Pillars of Ergonomic clothing design.

The next generation of fashion designers is encouraged 
to embrace six core principles for modern clothing design: 
safety, health, comfort, functionality, aesthetics, and 
individuality. These principles reflect an integrated vision 
that aligns the relationships between individuals, garments, 
and their environments, creating a foundation for innovative 
design thinking.
Safety: Designers must prioritize safety, ensuring that 
clothing protects wearers from harm and enhances their 
well-being.
Health: Garments should follow hygiene standards, 
promoting physical and mental health by offering comfort 
and ease of use.
Comfort: Clothing must ease a sense of calm and relaxation, 
avoiding designs that feel restrictive or cumbersome.
Functionality: Practicality is key garments should support 
daily activities, enhance usability, and maximize the 
functional potential of clothing.
Aesthetics: Design should reflect the beauty of form while 
incorporating rationality, ensuring that visual appeal does 
not compromise functionality.
Individuality: Clothing should express personality and 
creativity, resonating with the wearer’s unique identity and 
enriching their experience.

The Vision for Future Designers

Experts emphasize that these six concepts form the 
cornerstone of scientific, human-centric, and humane fashion 
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design. When these principles are seamlessly integrated, 
designers can produce works that marry aesthetic appeal 
with practical functionality, embodying both artistic vision 
and ergonomic sensibility. By adhering to these principles, 
aspiring designers can create garments that are not only 
visually captivating but also meaningful, wearable, and 
impactful. As experts suggest, those who align their creative 
inspiration with the requirements of clothing ergonomics 
will craft designs that transcend mere trends, establishing 
themselves as exceptional and visionary contributors to the 
fashion industry.

Considerations

• Enhancing Fashion Design Through Consumer-Centric 
Innovation and Ergonomics: Modern consumers 
increasingly seek fashion products that combine 
distinctive physical attributes with practical usability. In 
this landscape, innovation and differentiation are crucial 
strategies for fostering a strong connection between the 
product and its users while ensuring competitive brand 
positioning. To achieve this, understanding the specific 
needs and preferences of targeted consumer segments 
becomes a vital competitive advantage in designing 
garments that meet unique demands effectively.

• Understanding Consumer Needs in Fashion Design: The 
ability to identify and analyse the factors influencing 
consumers’ choices and use of garments is essential 
for guiding the fashion design process. By integrating 
biophysical, anthropometric, and social characteristics 
unique to specific consumer groups into the creative 
process, designers can enhance product relevance and 
satisfaction. These variables, when thoughtfully applied, 
create value by fostering constructive interaction in the 
relationship between the user, the task or activity, and 
the garment itself.

• Moreover, clothing’s intimate relationship with the 
human body lends inherent value to fashion products 
through user perceptions of key aspects such as usability, 
comfort, tactile appeal, and emotional satisfaction. These 
subjective factors strongly influence consumer decisions 
and contribute to the overall product experience.

• The Role of Physical Qualities and Ergonomics: 
Structural and physical properties, such as tactile 
and thermal comfort, are critical in shaping positive 
evaluations of fashion products. Anthropometric and 
ergonomic principles, with their interdisciplinary scope, 
provide valuable insights into optimizing the interaction 
between the body and clothing. These principles equip 
designers with tools to ensure that garments promote 
safety, health, and comfort for the wearer, meeting both 
functional and emotional needs.

• Aesthetics and Emotional Engagement: In addition to 
physical attributes, the aesthetic and symbolic elements 

of a garment play a significant role in its appeal. Through 
thoughtful design, the visual and emotional aspects 
of fashion products can evoke aesthetic pleasure, 
stimulating positive emotional responses and enhancing 
the product’s perceived value. A harmonious balance 
between practical functionality and aesthetic allure 
creates a product that resonates deeply with consumers, 
fulfilling both utilitarian and emotional desires.

• By leveraging the integration of ergonomic science, 
consumer insights, and aesthetic innovation, fashion 
designers can create products that are not only functional 
and comfortable but also emotionally engaging and 
uniquely satisfying for the modern consumer.
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