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ABSTRACT

Introduction: In contemporary workplaces, individuals using
sedentary workstations often remain seated for approximately
two-thirds of their workday, with extended periods of sitting
lasting at least 30 minutes uninterrupted. The widespread use
of various types of chairs in professional settings and their
significant impact on individual well-being necessitate this
ergonomic study. Given that professionals spend a considerable
portion of their day seated, it is imperative to understand the
ergonomic characteristics of different chair types to promote
a comfortable and supportive work environment. This study
focuses on evaluating static, revolving, and wooden chairs to
identify their strengths and weaknesses.

Aim: To compare the ergonomic features of static, revolving,
and wooden chairs among in professionals with prolonged
sitting using Cornell’s Ergonomic Scale.

Materials and Methods: A cross-sectional study was conducted

among professionals at a corporate company in Ahmedabad,
Guijarat, India, from July 2021 to September 2022. Participants,

INTRODUCTION

Since the mid-20" century, human life has transitioned from active
to more sedentary work, resulting in reduced physical activity. This
shift towards a sedentary lifestyle is due to social, economic, and
environmental changes. Office workers make-up one of the largest
occupational groups and often remain seated for about two-thirds
of their working hours, with sitting periods typically lasting at least
30 minutes at a time [1]. Recent advancements in technology and
the proliferation of smart devices have led to a significant increase
in daily sitting time [2,3]. Professions that involve prolonged sitting
include desk jobs, computer professionals, bankers, receptionists,
chartered accountants, and many others [4,5], where individuals are
required to maintain a static posture for extended periods.

Chairs are among the most ancient and widely used pieces of
furniture. Yajnyadatta Dora’s study described a chair as a piece
of furniture designed for lying, sitting, or standing in a relaxed
and casual manner. With evolving technology, there has been a
progression in the types, structures, materials, comfort levels, and
aesthetics of chairs. Properly designed chairs can reduce the risk
of musculoskeletal disorders [6]. Over time, chairs have become
more accessible and have been crafted from various materials,
such as wood, metal, and plastic. In the 20" century, ergonomic
considerations became integral to chair design, with the goal of
creating chairs that are not only comfortable but also supportive of
the back and body to minimise musculoskeletal disorder risks [6].
Today, there is an array of chairs available, including office chairs,
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regardless of gender, who had been using a laptop or desktop
for at least four hours a day for a year were included. The study
assessed three types of chairs: static, revolving, and wooden. The
survey consisted of two sections: demographic and job-related
information, and the Cornell Ergonomic Seating Evaluation v21
scale, which measured chair adjustment, seating comfort, ease
of use, body support, and an overall ergonomic score. Data were
analysed using Statistical Package for Social Sciences (SPSS)
version 25.0, employing one-way ANOVA.

Results: A total of 217 participants were surveyed, including
182 males and 35 females. The overall Ergonomic Discomfort
Score (EDS%) was 32.49+2.71% for static chairs, 66.3+3.56%
for revolving chairs, and 25.26+3.27% for wooden chairs
(p-value <0.001).

Conclusion: The application of practical ergonomic principles
with tools such as the Cornell scale can effectively minimise
employee discomfort and enhance both work capacity and job
satisfaction.

Keywords: Chairs, Ergonomics, Musculoskeletal disease, Postures

gaming chairs, and those specifically designed for standing desk
configurations.

The Cornell Seating Evaluation v21 is a practical tool designed to help
professionals make informed decisions when evaluating different
chair designs. It is used to assess the ergonomic qualities of chairs,
identifying areas for potential improvement in terms of comfort,
design, and material selection [7]. Although there are no articles
specifically discussing the Cornell Seating Evaluation v21, it remains
a useful tool for assessing the ergonomic design of chairs. The
present study was conducted to compare the ergonomic aspects
of static, revolving, and wooden chairs among in professionals with
prolonged sitting using Cornell’s Ergonomic Scale.

MATERIALS AND METHODS

A cross-sectional study was conducted with professionals working
in a corporate company in Ahmedabad, Gujarat, India, from July
2021 to September 2022. The study commenced after obtaining
clearance from the Institutional Ethical Committee (NCP/213C/2020)
and permission from the corporate company’s Human Resources
team.

Inclusion criteria: Participants of any gender using a laptop or
desktop for at least four hours a day for one year were included.

Exclusion criteria: Participants with a history of musculoskeletal
injury, incomplete questionnaires, and pregnant women were excluded.

Sample size: The sample size was determined using the formula:
Z (1-a)?xp (1-p)/d?
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Here, Z (1-a)? is the standard normal variate (1.96 for a 5% type |
error (p<0.05) and 2.38 for a 1% type | error (p<0.01)); in this study,
1.96 was used. The ‘p’ represents the expected proportion of the
population, and ‘d’ represents the absolute error or precision, which
is determined by the researcher [8]. The sample size was calculated
in reference to a previous study [9], taking ‘P’ as 85% and ‘d’ as
0.05. Consequently, the sample size was established at 217. A non-
probability purposive sampling method was utilised for the survey.

Procedure

Study participants used three different types of chairs: revolving
chairs, static chairs, and wooden chairs. A revolving chair is a
chair with multiple adjustment features such as height, seat pan,
backrest adjustments, and armrests with wheels. A static chair,
while lacking adjustability, is characterised by cushioning, adequate
back support, and a cushioned seat. The wooden chair is a
standard seat with mid-back support made from wood. Participants
were randomly selected based on their job designation, with chair
assignments stratified according to job roles. Senior managers and
above received fully adjustable revolving chairs, mid-level managers
received normal static cushioned chairs without adjustability, and
officers or trainees used wooden chairs. All participants had the
common job requirement of working on computers for at least
four hours a day. Employee selection was randomised after they
completed the initial 90 minutes of computer work. Data were
collected by assessors visiting each employee’s workstation, where
employees filled out the evaluation form on-site.

Survey questionnaire: The survey questionnaire comprised two
sections: the first section collected demographic and job-related
information, and the second section involved Cornell’s Ergonomic
Seating Evaluation v21 self-administered scale [7]. The scale uses a
10-centimeter linear rating scale with well-defined intervals. A score
of 0 indicates an unacceptable rating, 10 indicates an outstanding
rating, and 5 represents an average chair experience. A score of
0 is given when a chair lacks any notable features. The responses
are subjective, focusing on chair usability and comfort. The scale
includes five sections, assessing chair adjustments, seat comfort,
ease of use, and body support, with an additional section for an
overall comfort rating. Scores from each section are aggregated,
leading to an overall percentage EDS. These sections allow for the
comparison of different chairs on individual items, feature sections,
overall subjective performance, or the total chair performance as
indicated by the %EDS [7].

STATISTICAL ANALYSIS

Data were collected and entered into Microsoft Excel 2017 and
analysed using IBM’s Statistical Package for the Social Sciences
(SPSS) Version 25. A one-way ANOVA was utilised to compare
the different types of chairs across each parameter of the Cornell
Ergonomic Seating Evaluation v21 scale and the percentage %EDS.
The level of significance was set at p<0.05.

RESULTS

The survey included a total of 217 participants, comprising 182
males and 35 females. The majority of participants, numbering
102 (47%), were in the 31-40 age group. An analysis of average
daily working hours revealed that 193 participants (89%) sat for
approximately 8-10 hours each day [Table/Fig-1].

Criteria Mean+SD
Age (years) (mean+SD) 36.85+7.35
Duration of work (hours) 10.24+7.60
Hours of sitting 9.10+0.83

[Table/Fig-1]: Demographic and occupational details.

Regarding chair usage, 103 individuals (47.5%) utilised static chairs, 67
(80.9%) used revolving chairs, and 47 (21.6%) sat on wooden chairs.
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The study assessed three different types of chairs against specified
criteria. The overall chair experience, which combined all criteria,
resulted in mean+SD scores of 19.30+2.70 for static chairs,
24.48+2.63 for revolving chairs, and 16.51+2.54 for wooden chairs.
These scores suggest that revolving chairs provided a superior
overall experience [Table/Fig-2].

Static chair | Revolving Wooden
(n=103) chair (n=67) | chair (n=47)
Ergonomic seating Mean+SD Mean+SD Mean+SD p-value
Chair adjustment 0.57+3.34 | 22.19+3.99 0.57+3.94 <0.001
Seat comfort 21.50+2.84 | 31.48+3.41 13.26+4.09 <0.001
Ease of use 7.93+£0,73 | 30.78+3.18 9.43+0.62 <0.001
Body support 18.92+£2.27 | 29.73+3.33 | 13.28+3.18 <0.001
Overall chair experience | 19.30+2.70 | 24.48+2.63 16.561+2.54 <0.001

[Table/Fig-2]: Cornell’s Ergonomic seating evaluation v21 and its determinants.

Test used: One-way ANOVA; Bold p-values are significant

The total EDS% for static chairs was 32.49+2.71%, for revolving
chairs it was 66.3+£3.56%, and for wooden chairs, it was
25.26+3.27% [Table/Fig-3]. The total EDS% is calculated as
follows: ((A+B+C+D+E)/210)x100, where A represents the chair
adjustment score, B is the seat comfort score, C is the ease of
use score, D is the body support score, and E is the overall chair
experience score.

Type of chair Total N=217 Total EDS percentage (%) | p-value
Static chair 103 32.49+2.71
Revolving chair 67 66.03+3.56 <0.001
Wooden chair 47 25.26+3.27

[Table/Fig-3]: Percentage of Ergonomic Discomfort Scale (EDS) scores.
ANOVA was used

DISCUSSION

The study involved 217 participants, comprising 182 males and
35 females, with a predominant age group of 31-40 years (47%).
Significant disparities among chair types were revealed in the
findings. Revolving chairs demonstrated superior performance in
terms of chair adjustment, seat comfort, ease of use, body support,
and overall chair experience compared to static and wooden
counterparts. These results are in line with previous studies that
emphasise the impact of chair design on ergonomic outcomes
[10,11]. The %EDS score, a comprehensive measure of ergonomic
performance, corroborated these individual findings, indicating that
revolving chairs were markedly more ergonomic (66.03+3.56%)
than static (32.49+2.71%) and wooden chairs (25.26+3.27%).
These results substantiate the importance of considering ergonomic
design in office chairs and echo the findings of previous research
that advocates for workplace ergonomics as a key determinant of
employee well-being and productivity [12,13]. Hence, the study
underscores the pivotal role of revolving chairs in fostering a
conducive and ergonomic work environment, thereby contributing
to enhanced employee satisfaction and overall productivity.

Seating comfort is one of the most important factors affecting
employees’ performance in an office environment. Apart from its
influence on posture and comfort, poor workplace ergonomics can
also detrimentally affect health, leading to job dissatisfaction [14].
Zhang L et al., in their study, examined 21 ergonomic office chairs
and found that while discomfort levels increased over time, there
were no substantial correlations between discomfort and cognitive
function [9]. Studies have found that back/neck pain is often
associated with increasing levels of workplace sitting. Therefore, it
is important to take breaks and adjust sitting posture to prevent
discomfort during prolonged sitting [15,16].

Comfort and discomfort are self-determining factors (i.e., a decrease
in discomfort does not necessarily lead to an increase in comfort).
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Comfort has been associated with well-being, aesthetics, relaxation,
and energy factors [17,18]. The ergonomic design of chairs has
gained significant importance over the last 20 years. In fact, when
the term ‘ergonomics’ is mentioned, many people immediately think
of office and chair ergonomics [18].

Chairs must fit a user's anthropometrics (body measurements)
to eliminate discomfort while sitting. There are five aspects of
occupational ergonomics: safety, comfort, ease of use, productivity/
performance, and aesthetics. Occupational ergonomics is a science
concerned with the “fit” between people and their work. Ergonomic
chairs are designed to optimise comfort and reduce work injuries [17].

The findings of the present study underscore the potential for
enhancing the comfort features of office chairs through the
exploration of diverse combinations of padding materials. This
avenue for research aligns with previous studies that emphasise the
importance of material choices in ergonomic design for optimal user
satisfaction [19,20]. Additionally, incorporating practical ergonomics
in office settings emerges as a promising strategy to mitigate
employee discomfort and subsequently elevate their working
capacity and job satisfaction. Previous research has demonstrated
a positive correlation between ergonomic interventions in the
workplace and improved employee well-being [10,11].

Furthermore, the study highlights the importance of prioritising
comfort and ergonomics over aesthetic considerations. While
aesthetics play a role in the overall design, their influence on
satisfaction levels should be secondary to the fundamental aspects
of comfort and ergonomic functionality. This finding is consistent
with research that emphasises the primacy of ergonomic factors in
chair design for an optimal user experience and satisfaction [12,21].

Limitation(s)

The scope of this study was confined to a single corporate company,
which may limit the broader applicability of the findings. Expanding
the research to encompass a larger and more diverse population
could provide deeper insights into the scale’s utility and its potential
future implications. The use of purposive sampling further constrains
the generalisability of the results. Additionally, the cross-sectional
design of this study precludes the establishment of causation. To fully
understand the efficacy of the Cornell Ergonomic Evaluation Scale
v21, more research, particularly longitudinal studies, is necessary.

CONCLUSION(S)

This study not only identifies the most ergonomically suitable chair
among the three types evaluated but also underscores the critical
importance of incorporating proper ergonomics into our daily
routines. The findings suggest that the application of ergonomic
principles is an effective strategy for promoting health, comfort,
and productivity. By emphasising ergonomic design in workplace
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furnishings, especially in chair selection, individuals can enhance
their overall work experience and quality of life. Moreover, results of
this study support the routine application of the Cornell Ergonomic
Evaluation Scale as a valuable instrument for assessing employee
comfort levels in the workplace.
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