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ABSTRACT

Human-centered furnifure design has ganed significant imporitance tn recent years due fo increasing
awareness of ergonomics, comfort, usability, and aesthetic appeal tn furnifure products. Modern consumers expect
furniture that not only serves functional purposes but also enhances physical well-being and interior aesthetics,
Human-centered design focuses on understanding the physical, psychological, and behavioral needs of users during
the destgn and development of furniture products, This research examines the influence of human-centered design
principles on comfort, functionality, and assthetic value in furniture design. A quantitative research approach was
adopted with a sample size of 061 respondents consisting of furniture users, tntertor destgners, and furntture
manufacturers, Vartows statistical fools including reliability analysis, factor analysis, regression analysis, and
structural equation modeling (SEM) were applied to analyze the collected data. The findings indicate that ergonomic
comfort, functional usability, and visual assthetics significantly influence consumer satisfaction and purchase
intention toward furniture products, The results further reveal that comfort and functionality have stronger impacts
on user satisfaction compared to aesthetic factors. The study concludes that infegrating human-centered desizn
principles into furniture development can significantly improve wser experience and product value, Furniture
designers and manufacturers should priovitize evgonomic design, adaptable functionality, and assthetic harmony fo
meet the evolving expectations of modern consumers,

Keywords: Human-centered design, furniture ergonomics, funciional furniture desizn, assthetic furniture value,
user-centered product design.

INTRODUCTION

The use of furniture has a significant impact on how people live their lives and have everyday
experiences. It can affect the comfort levels, productivity, health, and visual satisfaction of people when they
are at home, working in an office, or in other types of public places. Over the last few decades, one of the
most important ways companies develop new products has become known as human centered design
(HCD). HCD is concerned with developing new products based on the physical, cognitive, and emotional
needs of the end-users. In terms of furniture design, HCD involves understanding ergonomics for comfort,
usability for function and balance for aesthetic purposes. Ergonomic furniture helps reduce fatigue associated
with physical discomfort caused from improper posture; it also helps maintain good posture while at work.
Good ergonomic designs help prevent injuries due to the many hours spent sitting and/or doing repetitive
motions. Functionality means that the furniture meets the practical demands related to items such as storage
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capacity, adaptability to different uses, and utilizing space effectively. The aesthetic component affects how
visually appealing something is to the eye and how it ultimately will contribute to making a space feel more
inviting and pleasant. As we continue to see an increase in urban lifestyles and changes in individual
lifestyles, consumers are looking for furniture that provides comfort, versatility and is pleasing to the eye.
Because modern furniture products need to provide space saving capabilities and be able to perform multiple
functions, furniture designers are beginning to implement HCD into their methodology to produce better
products that enhance the user’s overall experience. While HCD continues to gain popularity in furniture
design, there exists very little empirical research that investigates how comfort, usability, and aesthetics
interact to affect both consumer satisfaction and purchasing behaviors. Therefore, this research study
proposes to investigate the relationships among these variables through the application of advanced
statistical methods including factor analysis, regression analysis, and structural equation modeling.

REVIEW OF LITERATURE

Ratnasingam, Ioras, and Abrudan (2018) investigated the transformation of furniture manufacturing
and design with a focus on ergonomic comfort and user-oriented product development. Their study
emphasized that modern furniture design increasingly adopts human-centered principles to improve
comfort, usability, and safety. The researchers argued that ergonomic furniture plays a significant role in
reducing physical strain and improving productivity in workplaces and homes. The study further explained
that human-centered design considers anthropometric data, user posture, and movement patterns while
designing furniture structures. They also highlighted the growing demand for adaptable furniture that
supports diverse body sizes and working styles. In addition, the researchers pointed out that furniture
manufacturers are incorporating advanced technologies and design tools to create ergonomic and
customizable furniture products. The findings suggested that human-centered furniture improves both user
satisfaction and overall product functionality. The study concluded that integrating ergonomic design
principles into furniture development can significantly enhance the comfort and usability of furniture in
modern living environments.

Inkum, Yu, and Zhihui (2019) examined the ergonomic aspects of traditional wooden seating
furniture and their relevance to modern furniture design. Their research emphasized that traditional seating
designs often evolved from cultural practices and local craftsmanship but lacked standardized ergonomic
measurements. The authors analyzed various traditional seat designs and evaluated them based on modern
ergonomic principles. They observed that the height, depth, and inclination of seats strongly influence the
comfort and health of users. The study emphasized that improper seating design can lead to musculoskeletal
disorders and long-term health problems. Furthermore, the researchers suggested that integrating ergonomic
standards with traditional design concepts can improve furniture usability while preserving cultural
aesthetics. Their findings also highlighted the importance of redesigning traditional furniture based on
anthropometric measurements to promote healthier sitting behaviors. The study concluded that combining
traditional craftsmanship with ergonomic science can enhance both functionality and aesthetic value in
furniture design.
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Leimer, Winkler, Ohrhallinger, and Musialski (2020) explored automated computational methods
for designing ergonomic seating furniture. Their research introduced a system that generates seating surfaces
based on human body poses and pressure distribution. The study used computational models to analyze
how the human body interacts with furniture during sitting. By analyzing body posture and pressure points,
the proposed method optimized seat structures to provide better comfort and support. The researchers
highlighted that traditional furniture design often relies on empirical testing and designer experience,
whereas computational design approaches allow for more precise ergonomic optimization. Their findings
demonstrated that computer-assisted furniture design can improve comfort and adaptability in seating
products. The study also suggested that future furniture design could benefit from integrating artificial
intelligence and simulation technologies to create personalized furniture solutions. Overall, the research
emphasized the importance of technological innovation in developing human-centered furniture designs that
prioritize comfort and health.

Arkin (2021) examined the relationship between material selection and ergonomic comfort in office
furniture design. The study focused on how furniture materials, structural design, and connection systems
influence user comfort and durability. The author argued that furniture materials significantly affect
ergonomic performance because they determine factors such as flexibility, stability, and tactile comfort. The
research also emphasized that office furniture must accommodate prolonged sitting durations, which
requires careful consideration of posture support and adjustable features. The findings revealed that
furniture designers increasingly prioritize ergonomic structures to enhance productivity and reduce fatigue
among users. Additionally, the study highlighted that innovative connection systems and modular
components allow designers to create flexible furniture solutions suitable for modern office environments.
The research concluded that human-centered furniture design must integrate ergonomic principles with
material science and engineering to create furniture that supports both comfort and long-term usability.

Poon (2022) investigated the integration of anthropometric measurements in contemporary furniture
design. The study emphasized that human-centered furniture must be designed according to the physical
dimensions and movement patterns of users. By analyzing anthropometric data, designers can create
furniture that supports natural body posture and reduces physical strain. The research also examined the
relationship between aesthetics and ergonomics in product design. The author argued that modern furniture
design should balance visual appeal with functional comfort to create a positive user experience. The study
included case analyses of seating designs and highlighted how ergonomic considerations improve both
comfort and usability. The findings suggested that designers must understand human body proportions and
ergonomics before developing furniture products. The research concluded that anthropometric design
approaches significantly enhance furniture comfort, usability, and aesthetic harmony in interior
environments.

Liu, Hu, Kasal, and Erdil (2023) analyzed the application of biomechanics in ergonomic furniture
design. Their research focused on how biomechanical principles help designers understand the interaction
between the human body and furniture structures. The study explained that biomechanics enables designers
to analyze forces, movements, and pressure distribution during furniture use. By applying biomechanical
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analysis, designers can create furniture that improves posture and reduces the risk of physical injuries. The
research also highlighted the importance of scientific testing and experimental evaluation in furniture design
processes. The authors emphasized that ergonomic furniture design requires collaboration between
engineering, design, and health sciences. Their findings indicated that integrating biomechanics into
furniture design can significantly enhance comfort, safety, and long-term usability. The study concluded that
future furniture development should increasingly rely on biomechanical analysis to create healthier living

and working environments.

Saha, Jahin, Rafiquzzaman, and Mridha (2024) examined the ergonomic compatibility of furniture
used in educational environments. Their study analyzed anthropometric measurements of students and
compared them with existing furniture dimensions in computer laboratories. The results revealed significant
mismatches between student body measurements and furniture sizes. These mismatches were found to
contribute to discomfort, poor posture, and increased risk of musculoskeletal disorders. The researchers
proposed new furniture dimensions based on anthropometric data to improve ergonomic compatibility.
Statistical analysis demonstrated that the redesigned furniture significantly reduced mismatch percentages
and improved comfort levels. The study emphasized that adjustable furniture designs provide better
adaptability for diverse users. The findings highlight the importance of anthropometric-based design
approaches in creating human-centered furniture that supports health and comfort in educational settings.

Kahraman, Sekerci, Bal, and Bakir (2024) explored the integration of human-centered design
principles in furniture design education. Their research examined how interior design students applied
ergonomic principles while developing furniture prototypes. The study involved a two-phase educational
model combining theoretical knowledge of human factors with practical design exercises. Students were
encouraged to analyze user needs, anthropometric measurements, and functional requirements before
designing furniture products. The results showed that incorporating human-centered design principles
significantly improved the usability and comfort of student-designed furniture. The research also highlighted
the importance of interdisciplinary collaboration between design education and ergonomic research. The
authors concluded that teaching human-centered design methodologies can help future designers create
furniture that better addresses user needs and enhances everyday living environments.

Nawi and Yusof (2024) examined the relationship between ergonomics, functionality, and aesthetic
appeal in product design. Their study emphasized that modern consumers demand products that combine
comfort with attractive visual design. The authors argued that designers must balance ergonomic
performance and aesthetic elements to achieve successful product outcomes. The research also discussed how
user-centered design methods help identify consumer preferences and behavioral patterns. Through case
studies and design analysis, the study demonstrated that integrating ergonomic features with aesthetic
considerations significantly improves product acceptance in the market. The findings highlighted that
comfort, functionality, and visual appeal must be treated as interconnected design elements rather than
independent factors. The authors concluded that successful furniture design requires a holistic approach that
integrates human factors engineering with aesthetic creativity.
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Li, Zhang, and Chen (2025) investigated the role of intelligent technologies in modern furniture
design. Their research explored how smart sensors and digital design systems can enhance the functionality
and adaptability of furniture products. The study emphasized that modern furniture must support flexible
living environments and personalized user experiences. Intelligent furniture systems can adjust
configurations based on user preferences, spatial conditions, and ergonomic requirements. The research also
highlighted the growing demand for multifunctional furniture in urban homes where space efficiency is
essential. By integrating sensor technologies and algorithm-based design optimization, manufacturers can
create furniture that automatically adapts to user needs. The authors concluded that intelligent furniture
systems represent the future of human-centered furniture design by combining ergonomics, functionality,
and technological innovation.

OBJECTIVES OF THE STUDY

1. To examine the influence of ergonomic comfort on human-centered furniture design.

2. To evaluate the role of functionality in improving furniture usability.

3. To analvze the impact of aesthetic value on consumer satisfaction.

4 To determine the relationship between comfort, functionality, aesthetics, and purchase intention.
HYPOTHESIS OF THE STUDY

»  HOI1: Ergonomic comfort has a significant positive influence on user satisfaction.

»  HOZ: Functional usability significantly influences furniture purchase intention.

»  HO03: Aesthetic value positively affects consumer perception of furniture design.

» HO04: Human-centered design significantly improves overall furniture satisfaction.

RESEARCH METHODOLOGY

l

Quantitative Research Design ’——l——-{ Structured Questionnaire

Random Sampling

Sample Size: 561 Respondents

+ |
Furniture Consumers Interior Designers Furniture Retailers
v + v +
Reliability Test Exploratory Factor Regression Analysis Structural Equation
(Cronbach Alpha) Analysis Modeling (SEM)

Figure 1: Research Methodology
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Table 1: Demographic Profile of Respondents

Category | Frequency | Percentage
Male 308 54.9%
Female 253 451%
Total 561 100%

The demographic distribution shows that male respondents represent 54.9% of the sample, while
female respondents account for 45.1%. The balanced representation indicates that the study captures diverse

perspectives regarding furniture design preferences.
Table 2: Reliability Analysis

Variable Cronbach Alpha
Comfort 0.87
Functionality 0.84

Aesthetic Value 081
Purchase Intention | 0.86

The reliability results indicate that all variables have Cronbach alpha values greater than 0.70, which
confirms the internal consistency and reliability of the measurement scale.
Table 3: KMO and Bartlett's Test
Test Value
EMO Measure 0912
Bartlett's Test (Sig.) | 0.000
The KMO value of 0.912 indicates excellent sampling adequacy for factor analysis. Bartlett’s test is

statistically significant (p < 0.001), confirming that correlations between variables are suitable for factor
extraction.

Table 4: Factor Analysis

Factor Eigenvalue | Variance Explained
Comfort 382 31.5%

Functionality 274 228%

Aesthetic Value 195 16.4%

Purchase Intention | 1.25 10.2%

Total Variance Explained: §0.9%9

The factor analysis reveals four major dimensions influencing human-centered furniture design.
Comfort explains the largest portion of variance (31.5%), indicating that ergonomic considerations play the

most critical role in furniture evaluation.
Table 5: Regression Analysis

Variable Eeta t-value Gig
Comfort 042 7.88 0,000
Functionality 0.35 6.45 0.000
Aesthetic Value 0.28 512 0.000
Dependent Variable: Purchase Intention; R? = 0.68

Regression analysis shows that comfort has the strongest impact on purchase intention (p = 0.42),
followed by functionality and aesthetic value. The R? value of 0.68 indicates that these variables explain 68%
of variation in purchase intention.
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Table 6: Structural Equation Modeling (SEM)

Fit Index Value | Recommended
CFI 0.94 =090

EMSEA 0.045 [ =0.08

GFI 0492 =0.90
Chi-square/df | 2.35 <3

Model Fit Indices

The SEM model demonstrates good fit indices. The results confirm that human-centered design
components significantly influence furniture satisfaction and consumer purchase behavior.

FINDINGS OF THE STUDY

The research demonstrates that comfort from an ergonomic standpoint was the largest influencer on human
centered furniture design, as consumers will pay more for both the physical support and improved posture
while using the product over extended periods. functional usability has a significant impact on furniture
design, especially in today’s modern living environments where consumers place high values on both space
efficiency and multi-functional furniture. the data collected demonstrate that aesthetics has a large effect on
how consumers perceive their purchases, and therefore enhance both the aesthetic appeal and emotional
satisfaction of purchasing furniture products. regression and structural equation modeling were used to
show that when all three (comfort, functionality, aesthetics) are combined they have a positive influence on
purchase intent and overall customer satisfaction. The findings indicate that developing furniture that
includes both practical application and ergonomics along with aesthetics are essential to both improving the
user experience and increasing competitive positioning within the marketplace

CONCLUSION

Human-centered furniture design represents a crucial approach for improving comfort,
functionality, and aesthetic value in modern furniture products. The findings of this study demonstrate that
ergonomic comfort is the most significant determinant of consumer satisfaction, followed by functional
usability and aesthetic appeal. Furniture designers must consider anthropometric measurements, posture
support, and user behavior during product development. Functional design elements such as modularity,
storage integration, and space-saving features are also essential for meeting contemporary lifestyle needs.
Additionally, aesthetic elements including color, texture, and form contribute to emotional satisfaction and
interior harmony. The integration of these factors through human-centered design can enhance both product
quality and consumer satisfaction. Future furniture manufacturing should incorporate advanced design
technologies, ergonomic research, and sustainable materials to further improve user-centered furniture
solutions.
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