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ABSTRACT 

 

 

Ergonomics and design have made a greatest relation in producing an artefact or creating a 
workplace. With the popularization and application of computer, the application of the 
computer table is much higher compared to the application of computer in our daily life. In 
order to meet the requirements of new features, its structure is also constantly changing. In this 
project, a survey of questionnaire was done and also the anthropometric data have been 
collected. The dimensions of current computer table are then collected and the deficiencies of 
the current computer table in PLM CATIA Studio, FTK, UTeM have been focused on RULA 
analysis. Consequently, the problems of the current computer table have been detected through 
the results of RULA analysis. A new structural design of the computer table has been begun, 
and comfortableness of computer table has been designed, in order to make it meet the 
requirements of ergonomics. After the design phase, the structure and shaping have to be 
compact and beautiful, in order to lead a convenient and comfortable experience for the user. 
A product of the new design of ergonomics computer table is made and has been focused on 
RULA analysis as to define the improvement between both tables. Last but not least, the 
comparison between the current computer table and the new ergonomics computer table were 
analyzed. The improvement of the new ergonomics computer table was identified and reduced 
the injuries and disorders. A further investigation on better working posture when using a 
computer table is required, while further improvement for the product design of new 
ergonomics computer table is needed, and then applying the ergonomics design aspect in our 
life. 
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ABSTRAK 

 

 

Ergonomik dan reka bentuk telah membuat hubungan yang besar dalam menghasilkan artifak 
atau mewujudkan tempat kerja. Dengan popularisasi dan penggunaan komputer, penggunaan 
meja komputer jauh lebih tinggi berbanding aplikasi komputer dalam kehidupan seharian kita. 
Untuk memenuhi keperluan ciri-ciri baru, strukturnya juga sentiasa berubah. Dalam projek ini, 
kaji selidik soal selidik telah dilakukan dan juga data antropometri telah dikumpulkan. 
Dimensi meja komputer semasa kemudiannya dikumpulkan dan kekurangan meja komputer 
semasa di PLM CATIA Studio, FTK, UTeM telah diberi tumpuan kepada analisis RULA. 
Dengan itu, masalah meja komputer semasa telah dikesan melalui hasil analisis RULA. Reka 
bentuk struktur baru meja komputer telah dimulakan, dan keselesaan meja komputer telah 
direka, untuk memenuhi syarat-syarat ergonomik. Selepas fasa reka bentuk, struktur dan 
bentuk harus kompak dan cantik, untuk memberi pengalaman yang mudah dan selesa bagi 
pengguna. Satu prototaip reka bentuk meja komputer ergonomik yang baru dibuat dan telah 
memberi tumpuan kepada analisis RULA untuk menentukan peningkatan antara kedua-dua 
meja. Akhir sekali, perbandingan antara meja komputer semasa dan meja komputer ergonomik 
baru telah dianalisis. Peningkatan meja komputer ergonomik baru telah dikenal pasti untuk 
mengurangkan kecederaan. Penyiasatan lanjut mengenai postur bekerja yang lebih baik 
apabila menggunakan meja komputer, penambahbaikan untuk reka bentuk prototaip meja 
komputer ergonomik baru juga diperlukan, dan kemudian menerapkan aspek reka bentuk 
ergonomik dalam kehidupan kita. 

 

 

 

 

 

 

 

 



iii 
 

 

 

ACKNOWLEDGEMENTS 

 

 

I would like to thank everyone who had contributed to the successful completion of this 

project.  I would like to express my gratitude to my supervisor, Mr Hidayat bin Ab Rahman 

for me this opportunity for taking this title as my final year project, which is ―Design and 

Development of Ergonomics Table‖. His invaluable advice, guidance and his dedication 

allowed me to complete my final year project smoothly. Besides that, I would like to send my 

gratitude to all my beloved friends who gave me ideas on the mechanism when I faced 

difficulties and always encouraged me. Most importantly, I would like to dedicate my special 

appreciation to my family for their endless support throughout my university life. Last but not 

least, I am indebted to all the lecturers that have thought me throughout my degree life in 

University Teknikal Malaysia Melaka. 

 



 
 

iv 

 

TABLE OF CONTENT 
  PAGE 

DECLARATION  

APPROVAL  

DEDICATION  

ABSTRACT i 

ABSTRAK ii 

ACKNOWLEDGEMENT iii 

TABLE OF CONTENT iv 

LIST OF TABLES vii 

LIST OF FIGURES viii 

LIST OF APPENDICES xiii 

LIST OF ABBREVIATIONS xiv 

  

CHAPTER  

1. INTRODUCTION 1 

 1.1 Introduction Background 1 
 1.2 Problem Statement 4 
 1.3 Objective 4 
 1.4 Scope 5 
 1.5 Expected Result 5 
   
2. LITERATURE REVIEW 6 
 2.1 Introduction 6 
 2.2 Definition of Ergonomics 6 
 2.3 History of Ergonomics 8 
 2.4 Ergonomics Principles 9 
  2.4.1 Aesthetic 9 
  2.4.2 Ease to Use 10 
  2.4.3 Safety 10 
  2.4.4 Comfort 11 
  2.4.5 Productivity and Performance 11 
 2.5 Musculoskeletal Disorder (MSD) 12 
 2.6 Design, Materials Selection and Marketing of Successful Products 16 
 2.7 The Design Process 17 
 2.8 Definition of Table 18 
  2.8.1 History of Table 18 
 2.9 Anthropometry 25 
 2.10 Traditional Anthropometry 27 



 
 

v 

 2.11 Rapid Upper Limb Assessment (RULA) 29 
   
3. METHODOLOGY 31 

 3.1 Introduction 31 
 3.2 Research Methodology 33 
 3.3 Method 35 
 3.4 Materials 36 
 3.5 Procedures 38 
   
4. RESULTS AND DISCUSSION 45 

 4.1 Introduction 45 
 4.2 Anthropometric Data Analysis 45 
 4.3 Results of Questionnaire 49 
 4.4 Conceptual Design 64 
  4.4.1 Concept Generation 64 
  4.4.2 Concept Evaluation 68 
 4.5 3D Modelling in Solidworks 70 
  4.5.1 Table Leg 70 
  4.5.2 Adjustable Table Leg 71 
  4.5.3 Drawer Slide 72 
  4.5.4 Leg Support 72 
  4.5.5 Table Top Support 73 
  4.5.6 Table Top 73 
  4.5.7 Keyboard Tray Holder 74 
  4.5.8 Keyboard Tray 74 
  4.5.9 Linear Actuator 75 
  4.5.10 Power Supply 76 
  4.5.11 DPDT Switch 76 
  4.5.12 Housing for DPDT Switch 77 
  4.5.13 Assembly of New Ergonomics Computer Table 78 
 4.6 RULA Analysis by Using CATIA Software 80 
  4.6.1 Sitting posture using the current computer table 82 
  4.6.2 Standing posture using the current computer table 85 
  4.6.3 Sitting posture using the new ergonomics computer table 88 
  4.6.4 Standing posture using the new ergonomics computer table 91 
 4.7 Current Computer Table and New Ergonomics Computer Table 94 
  4.7.1 Respondent A Using the Current Computer Table 94 
  4.7.2 Respondent B Using the Current Computer Table 97 
  4.7.3 Respondent A Using the New Ergonomics Computer Table 99 
  4.7.4 Respondent B Using the New Ergonomics Computer Table 101 



 
 

vi 

 4.8 Comparison of Table 103 
 4.9 Costing 104 
   
5. CONCLUSION AND RECOMMENDATION FOR FUTURE 

RESEARCH 
 

105 

 5.1 Introduction 105 
 5.2 Conclusion 105 
 5.3 Recommendation 106 
   
REFERENCES 108 

  
APPENDICES 113 

Appendix A 113 
Appendix B 116 
Appendix C 128 
Appendix D 130 
Appendix E 134 
Appendix F 137 
Appendix G 139 

 

  



 
 

vii 

 

 

LIST OF TABLES 

 

 

TABLE TITLE PAGE 

2.1 Definition of ergonomics 7 

2.2 Recent study of ergonomics 12 

2.3 Outlines occupational risk factors and symptoms 14 

2.4 Recent study on musculoskeletal disorder 15 

3.1 ISO list of anthropometric variables (ISO/DIS 7250) 39 

3.2 RULA grand score and decision about posture 43 

4.1 Percentile for male students 46 

4.2 Percentile for female students 47 

4.3 Concept evaluation by using Pugh method 69 

4.4 Comparison between current computer table and new ergonomics 

computer table 

 

97 

4.5 Cost for current computer table 98 

4.6 Cost for new ergonomics computer table 98 

  



 
 

viii 

 

 

LIST OF FIGURES 

 

 

FIGURE TITLE PAGE 

1.1 The flow of how the injury occur 2 

2.1 Hedge school 19 

2.2 Rathnageeragh national school 1932  20 

2.3 Fashion school desk 20 

2.4 Standing desk by Kottmann 21 

2.5 'Welsh' school desk 21 

2.6 Adjustable 1930's school desk 22 

2.7 Desk by Jean Prouve 22 

2.8 Munkegard desk by Arne Jacobsen 23 

2.9 Heywood Wakefield school desk 24 

2.10 Wraparound school desk 24 

2.11 Level of MSD risk 30 

3.1 Standing posture 32 

3.2 Sitting posture 32 

3.3 Sit/stand posture 33 

3.4 Flowchart of project planning 34 

3.5 Measuring equipment 37 



 
 

ix 

3.6 Computerized anthropometry 38 

3.7 Front view of the current computer table in PLM CATIA studio 44 

3.8 Isometric view of the current computer table in PLM CATIA studio 44 

4.1 The frequency of the current computer usage 50 

4.2 The duration time of using the current computer table 51 

4.3 Comfortably while using the current computer table 52 

4.4 Uncomfortably or injuries in long duration usage 53 

4.5 Injuries body parts 54 

4.6 Improvement of the current computer table 55 

4.7 Capability to perform work effectively while using the current computer 

table 

 

56 

4.8 Comfortably of bodies while using the current computer table 57 

4.9 The arm condition that can perform task/work in long duration 58 

4.10 The leg position is in good condition 59 

4.11 Able to sit properly while using the current computer table 60 

4.12 Design of current computer table consists of ergonomics concept 61 

4.13 The material of the current computer table is good 62 

4.14 Won‘t get any injury while using the current computer table 63 

4.15 First idea of adjustable height table top 66 

4.16 Second idea of adjustable height table top 67 

4.17 Third idea generation 68 

4.18 Isometric view (left) and dimetric view (right) of table leg 70 

4.19 Isometric view (left) and dimetric view (right) of adjustable table leg 71 



 
 

x 

4.20 Isometric view (left) and dimetric view (right) of  drawer slide 72 

4.21 Isometric view (left) and dimetric view (right) of  leg support 72 

4.22 Isometric view (left) and dimetric view (right) of  table top support 73 

4.23 Isometric view (left) and dimetric view (right) of  table top 73 

4.24 Isometric view (left) and dimetric view (right) of keyboard tray holder 74 

4.25 Isometric view (left) and dimetric view (right) of  keyboard tray 75 

4.26 Isometric view (left) and dimetric view (right) of linear actuator 75 

4.27 Isometric view (left) and dimetric view (right) of power supply 76 

4.28 Isometric view (left) and dimetric view (right) of DPDT switch 77 

4.29 Isometric view (left) and dimetric view (right) of housing 77 

4.30 Isometric view (left) and dimetric view (right) of table 78 

4.31 Front view (left) and side view (right) of table 79 

4.32 Real photo of new ergonomics table 79 

4.33 Sitting posture using the current computer table design analysis in 

isometric view 

 

82 

4.34 Top view 82 

4.35 Front view 82 

4.36 Side view 83 

4.37 Rear view 83 

4.38 The RULA analysis for left hand side 84 

4.39 The RULA analysis for right hand side 84 

   

 



 
 

xi 

4.40 Standing posture using the current computer table design analysis in 

isometric view 

 

85 

4.41 Top view 85 

4.42 Front view 85 

4.43 Side view 86 

4.44 Rear view 86 

4.45 The RULA analysis for left hand side 87 

4.46 The RULA analysis for right hand side 87 

4.47 Sitting posture using the new ergonomics computer table design analysis 

in isometric view 

 

88 

4.48 Top view 88 

4.49 Front view 88 

4.50 Side view 89 

4.51 Rear view 89 

4.52 The RULA analysis for left hand side 90 

4.53 The RULA analysis for right hand side 90 

4.54 Standing posture using the new ergonomics computer table design 

analysis in isometric view 

 

91 

4.55 Top view 91 

4.56 Front view 91 

4.57 Side view 92 

4.58 Rear view 92 

4.59 The RULA analysis for left hand side 93 



 
 

xii 

4.60 The RULA analysis for right hand side 93 

4.61 Sitting posture of respondent A while using the current computer table 95 

4.62 Standing posture of respondent A while using the current computer table 96 

4.63 Sitting posture of respondent B while using the current computer table 97 

4.64 Standing posture of respondent B while using the current computer table 98 

4.65 Sitting posture of respondent A while using the new ergonomics computer 

table 

  

99 

4.66 Standing posture of respondent A while using the new ergonomics 

computer table 

 

100 

4.67 Sitting posture of respondent B while using the new ergonomics computer 

table 

 

101 

4.68 Standing posture of respondent B while using the new ergonomics 

computer table 

 

102 



 
 

xiii 

 

 

LIST OF APPENDICES 

 

 

APPENDIX TITLE PAGE 

A Gantt Chart 113 

B Drawing of the Component 116 

C Anthropometric Measurement for Sitting and Standing 128 

D Questionnaire 130 

E Current Market Computer Table 134 

F Process of Making Computer Table 137 

G RULA Employee Assessment Worksheet 139 

 

 

  



 
 

xiv 

 

 

LIST OF ABBREVIATIONS 

 

 

ICT - Information and Communication Technology 

WMSDs - Work-related Musculoskeletal Disorders 

ULDs - Upper Limb Disorders 

US - United State 

FTK - Fakulti Tecknologi Kejuteraan 

UTeM - Universiti Teknikal Malaysia Melaka 

PLM -  Product Lifecycle Management 

CATIA -  Computer-aided Three-dimensional Interactive Application 

MSD - Musculoskeletal Disorder 

IPMS - Integrated Product Materials Selection 

RULA - Rapid Upper Limb Assessment 

OSHA - Occupational Safety and Health Administration 

M - Mean 

SD - Standard Deviation 

DPDT - Double Pole Double Throw 

 

   

  

    



 
 

1 

 

CHAPTER 1 

 

INTRODUCTION 

 

1.1 INTRODUCTION BACKGROUND 

Nowadays, computer usage plays an important role in our life where a lot of things can 

be done by using it. The pace of changing in computer technology and Information and 

Communication Technology (ICT) has been remarkable where the technology was improved  

rapidly. Even the technology has been improved, the pc particularly desktop computer, which 

is also known as personal computer that only dedicated for normal use at just one place on a 

desk or table due to its size and power supply requirements. The most common configuration 

of a desktop computer has a central processing unit, motherboard, disk storage, a keyboard 

and mouse for input whereas computer monitor, speakers and infrequently printer for output.  

Traditionally, a large number of humans in the workforce who constantly works in 

front of a computer and are desk-bound normally in sitting posture. The ergonomics posture of 

human body for these activities should consider as safety and health to get comfortable 

position. The comfortable position during these activities is important especially coupled with 

long hours of work so that it can avoid from ergonomics risk factors or injuries. 

However, to chase the improvement of this technology, people usually disregard about 

the conformity of table as long as they can use the table to do the computer work. This 

situation most probably will cause ergonomics risk factors or injuries if they work for a long 

term. The uncomfortable of body posture that perpetually works in front of a computer and are 

desk-bound will occur of Work-related Musculoskeletal Disorders (WMSDs) at the neck and 
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upper limb, such as carpal tunnel syndrome, tendonitis, thoracic outlet syndrome, and tension 

neck syndrome. Figure 1.1 shows the flow of how the injury can occur. 

 

Static muscle contraction 

 

Muscle tense 

 

Blood flows reduced 

 

Muscle nutrition is reduced 

 

Waste products (lactic acid) build up 

 

Muscle pain and fatigue 

 

Injury/Disability 

 

Figure 1.1: The flow of how the injuries occur  

Source: OSHA (2000)   
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Research on ICT and Upper Limb Disorders (ULDs) has shown that practical injury, 

pain and discomfort at the upper limbs, neck and shoulder surges with occurrence and period 

of exposure to computer use (Bernard, 1997; Punnet and Bergqvist, 1997; Evans and Patterson, 

2000). According to NIOSH, 1997, long-term interaction between users and computer usages 

will cause contact stress for wrist, arm, neck, shoulders and lower back as well as tiring eyes 

and headache. These associations have proven evidently by studies despite in design studies, 

case definition and terminology and data collection (Schierhout and Myers, 1996; Silversides, 

1997; Harrington et al, 2000). 

The ergonomics knowledge has been improved progressively and has been taken into 

consideration in designing a new product. For example, design of an adjustable table based on 

the anthropometric data that had been collected. From ergonomics knowledge, the ergonomics 

risk factors while using the new product or doing computer work can be reduced its 

possibilities from injury.  This knowledge is the main focus in completing this project. The 

analysis of the computer table will be taken by using anthropometric data and then the process 

of new design of ergonomics computer table will be proceed based on the result analysis in 

this project. 

 This project is focus on the new design and development of ergonomics computer table 

that based on anthropometry data of students from FTK, UTeM. Those students that selected 

are the frequent users, mainly students from FTK, UTeM who usually use the PLM CATIA 

Studio‘s computer table. So, the improvement of the new design and development of 

ergonomics table will be based on the collection data from those students to complete this 

project. 
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1.2 PROBLEM STATEMENT 

 After the observation and experienced in using the computer at the PLM CATIA 

Studio, FTK, UTeM, it can be defined that an ergonomics design of an ergonomics computer 

table is very important in finding comfortably of workplace while doing the computer job for a 

long period without having any ergonomics risk factor or injuries. The current computer table 

in PLM CATIA Studio, FTK, UTeM does not follow the rules of ergonomics while building 

this table. These will cause ergonomics risk factors for those who use this computer table for a 

long period such as neck injury, shoulder pain, low back pain, contact stress and awkward 

posture. 

 

1.3 OBJECTIVE 

 The main objective of this study is to propose a design and develop a new ergonomics 

table for PLM CATIA Studio, FTK, UTeM. To achieve this, several objectives will be 

outlined such as: 

a) To collect anthropometric data of those students who are the frequent users of 

PLM CATIA Studio, FTK, UTeM. 

b) To study and analyze the current computer table at PLM CATIA Studio, FTK, 

UTeM.  

c) To make improvement of the current computer table for good working posture. 

d) To design and develop a new ergonomics computer table that good for working 

posture based on the collected anthropometric data of students. 
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1.4 SCOPE 

 This project studies on the sitting and standing postures of users of current computer 

table in PLM CATIA Studio, FTK, UTeM. The collection data includes the current computer 

table and the current chair while the anthropometric data include the posture of students. The 

following tasks will be covered in this project which includes: 

a) Development of anthropometric data. 

b) Analyze the posture based on anthropometric data for student FTK, UTeM. 

c) Develop an optimize solution of ergonomics computer table according to the 

posture analyzed by using CATIA software. 

d) Development of ergonomics computer table using CATIA software. 

 

1.5 EXPECTED RESULT 

 The expected result for this project is to design and develop a new ergonomics 

computer table at PLM CATIA Studio, FTK, UTeM.  


