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ABSTRAK

Kajian ergonomik ini adalah penilaian risiko ergonomik pada pengguna kerusi
makmal dimana kajian yang dilakukan berkenaan postur badan pengguna terutama
pelajar semasa menggunakan kerusi makmal yang boleh didapati di makmal-makmal
yang bertempat di kilang FTKMP dan FTKEE, Universiti Teknikal Malaysia Melaka
(UteM). Kajian ini memberi tumpuan kepada keselesaan pelajar yang menggunakan
kerusi makmal dan juga ingin mengenal pasti kecenderungan bahagian kerusi yang
berkait dengan masalah tulang belakang dan penyakit Muskuluskeletel apabila
menggunakan kerusi makmal. Oleh itu, kedudukan postur yang betul serta reka bentuk
dan kejuruteraan kerusi ergonomik dianggap sangat penting untuk kegunaannya dan
pandangan keselesaan para pelajar.. Kajian penyelidikan ini menggunakan beberapa
teknik seperti menggunakan borang kaji selidik untuk mengenal pasti kecenderungan
bahagian kerusi yang berkait dengan masalah tulang belakang dan muskuluskeletel dalam
kalangan pelajar, teknik Borg’s Scale dan Rapid Upper Limb Assessment (RULA)
digunakan untuk membuat perbandingan sebelum dan selepas penggunaan postur yang

betul. Setelah itu, hasil dapatan kajian daripada beberapa teknik ini akan dibandingkan.



ABSTRACT

This ergonomic study is an ergonomic risk assessment on laboratory chair users where
the research is to find the correct body postures especially students while using laboratory
chairs that are available at laboratories located at FTKMP and FTKEE factories,
Universiti Teknikal Malaysia Melaka (UTeM). This study focuses on the comfort of
students using laboratory chairs and also wants to identify the inclination of the chair
features related to spine problems and Musculoskeletal disease when using laboratory
chairs. Therefore, proper posture position as well as design and engineering of ergonomic
chair are considered very important for its use and comfort of the students. This research
study uses a number of techniques such as using a survey form to identify the discomfort
of chair parts associated with spinal problems and musculoskeletal among students,
Borg’s Scale Discomfort Survey and Rapid Upper Limb Assessment (RULA) techniques
were used to make comparisons before and after of proper posture use. After that, the

findings from these techniques will be compared.
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CHAPTER 1

INTRODUCTION

1.0 Background

Humans do various activities in life. One of the activities that done is to work
for life. Human work activity usually using tools or engaging workstations. Ergonomics
are synonymous with tools or workstations involving humans. Ergonomics or factors
human or human engineering is referred to as human factor refers to the field or a study
of interactions between humans and their work. Ergonomic or Human factor is not only
limited to the engineering field alone, it covers a wide range of areas that are closely
related and involving human beings. In job context, ergonomics is more geared towards

adjusting work with workers rather than adjusting the worker with work.

Ergonomics is not only applied to the industry; ergonomics is applied in all areas
especially in our daily routine. One of fields of work that focus on ergonomics are
manufacturing sectors, service sector, office work and product production users. While
home activity involves activities in the kitchen, cleaning home and gardening in the yard.
Other than workers, students also do a lot of activities in the classroom especially
engineering students who are doing a lot of activities in the laboratory such as grinding,
machining, assembly session and experiments. Laboratory chair is one of important

elements for students to concentrate in study as well as for comfort during studying. A



design and engineering ergonomic laboratory chair is also very important for students’

point of views of usability and comfort.

(Al-Hinai, Al-Kindi, & Shamsuzzoha, 2018) said, there are only a few studies
have been held so far on the chair design and engineering prefer the exact expectations
and needs in the classroom environment from the students. Furthermore, from aesthetics
point of views, an ergonomic chair preferable have extra features connected to more

convenience, convenience to maintenance, comfort and durable to seat.

According to (Purnomo, 2018), it satisfaction in the flow of managing school
sessions is a dominant factor of maximizing student performance. Since students spend
most of the time sitting, supportive facilities are needed, one of which is school furniture
of appropriate dimensions based on the anthropometry of students’ bodies to prevent

wrong ergonomic postures that interrupt the learning process.

Other than that (R & Suryani, 2015) said, not ergonomic working tools can cause
Work Related Musculoskeletal Disorders (WRMSDs) to workers, and will have effect to
work productivity. (R & Suryani, 2015) also mention in their studies, one of ergonomic
issues that usually happen in the working area, relating to human strength and tolerance
while performing the task (biomechanic), is musculoskeletal or muscular strain. These

problems were usually happened by workers who did repetitive movements continuously.



The basic theory of ergonomics is to produce any design of furniture which
approach to comfortability, physical health, safety, well-being, convenient and give good
impact towards studies (Wilson & Desai, 2017). Students need a better designed furniture
because they will become fatigue if they are in awkward posture while doing a frequent
task such as, typing, writing, drawing, reading on the table and etc. This might impact

their study performance during learning process.

There a few most common factors of ergonomics that cause injuries of
musculoskeletal disorders (MSDs), such as awkward postures and a heavy application
workload. The truth, material handling of manual is considered as a basic type of task that

increases ergonomics risks such as low back problems. (Basahel, 2015)

Furthermore, ergonomics has been a reason of innovation products. It is valid to
focus on the quality of life of workers that requires the use of ergonomic knowledge to
optimize the surrounding environment and to offer accurate contact with humans. Thus,
the application of ergonomics can maximise an individual’s comfort and well-being,
ensure safety, reduce human costs and increase the yield from the work so that the

productivity of service may be improved. (Barros, Marcal, & Soares, 2015)

Musculoskeletal disorders (MSDs) are a common health problem and a major
cause of disability throughout the world. Economic losses due to disorder not only affect
individuals but also organizations and communities as a whole. At present, MSDs are one

of the most dominant problems ergonomists encounter in the workplace all over the



world.

Prevention of work-related musculoskeletal disorders (WMSDs) has become a

national priority in many countries. (Choobineh, Lahmi, Shahnavaz, Khani, & Hosseini,

2015)

1.1

Objective Project

The objectives of this project are:

1.2

To identify ergonomic risks for musculoskeletal disorders (MSDs) among
engineering student.

To determine the sitting comfort of Laboratory chair in FTKMP and FTKEE
factories.

To analyse data of posture students by using Anthropometric Data, Discomfort
Questionnaire and RULA methods.

To compare the result between respondents’ current sitting posture and the
propose guideline of right sitting posture using different type of methods such as

Discomfort Questionnaire and RULA methods.

Problem Statement

In many Science and Engineering students spend considerable parts of their time

doing a wide range of practical or laboratory work especially students of Faculty of

Engineering Technology since the faculty program is 70% coursework and hands-on

activity. Therefore, the posture of students sit on the laboratory chair should be suitable

in terms of its position, parameters and postures. This is because the posture of sitting

will affect students’ Musculoskeletal and Lumbar Spine.



