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ABSTRAK

Kajian ini bermatlamat untuk mengkaji kecederaan yang disebabkan oleh kerja-kerja
manual yang memerlukan tenaga pekerja sendiri. Kajian ini berfokus kepada golongan
pekerja di bawah Unit Pembangunan Universiti Teknikal Malaysia Melaka (UTeM) yang
menjalankan tugas-tugas penyediaan upacara dan majlis di UTeM. Kajian ini bertujuan
untuk memberi cadangan yang berguna agar dapat mengatasi masalah kecederaan otot tuland
rangka (MSD) dalam kalangan staf UTeM. Kajian ini dimulakan dengan soal selidik dengan
staf Unit Pembangunan UTeM. Soal selidik ini bermatlamat untuk memahami jenis
kecederaan yang dialami oleh golongan pekerja tersebut. Selain itu, “revised NIOSH lifting
equation” digunakan untuk menganalisis jumlah berat objek yang selamat untuk
dikendalikan semasa pekerja tersebut menjalankan kerja. “Rapid entire body assessment
(REBA)” juga digunakan untuk menganalisis postur pekerja ketika mengambil, membawa
dan menurunkan sesuatu objek. Keputusan kajian-kajian tersebut telah dikumpulkan dan
dianalisis untuk mencari penyelesaian untuk pekerja-pekerja agar dapat meminimumkan

kesan sampingan dan kecederaan otot tulang rangka akibat pekerjaan mereka.



ABSTRACT

This research intends to investigate the occurrence of work-related musculoskeletal
disorders (WMSDs) among Universiti Teknikal Malaysia Melaka (UTeM) Pembangunan
staffs who are exposed to manual material handling task and then, to suggest for
improvement on the way to cope with their tasks in order to reduce their WMSDs symptoms.
Ergonomics self-assessment form was distributed to analyse the musculoskeletal symptoms
experienced by UTeM Pembangunan staffs. After identifying the syndromes, revised
NIOSH lifting equation was calculated to justify safe lifting limit for the staff while handling
an object. A lifting index value of more than 1 indicates that the task is risky and can cause
injury. Rapid entire body assessment (REBA) was then applies to evaluate the lifting,
carrying and lowering postures performed by the labours. Results obtained from the
assessments were gathered and evaluated in order to come out with a solution to overcome

the occupational risks among UTeM Pembangunan staffs.



DEDICATION

To my excellent parents
Thank you for being my role model all the way
To my brother
| appreciate for your kind support
To all my friends and family,

Thank you for your companions



ACKNOWLEDGEMENT

First and foremost, 1 would like to highlight my appreciation to my project supervisor,
Dr. Muhammad Syafiq bin Syed Mohamed from Faculty of Manufacturing Engineering. |
am thankful for his supervision all the way when conducting this project, and always shared
his knowledge and expertise with me. He also being a caring supervisor, by providing

guidance to me whenever | am in any difficulty.

Next, I intended to express my thanks to Mr Lau Ka Dick and Mr Chip Kah Kit, for
being my partners in this project. Thank you for the companions that you all provided to me.

| would also wish a thanks to my family, for being so supportive to me.

Finally, 1 want to mark up a thanks to whoever that had helped me throughout this
project.



TABLE OF CONTENT

ABSTRAK

ABSTRACT

DEDICATION
ACKNOWLEDGEMENT
TABLE OF CONTENT
LIST OF TABLES

LISTS OF FIGURES

LIST OF ABBREVIATIONS

LIST OF SYMBOLS

CHAPTER 1: INTRODUCTION
1.1  Project Background

1.2 Problem Statement

1.3 Objectives

1.4  Scopes

1.5  Significance of Study

1.6 Organisation of Report

CHAPTER 2: LITERATURE REVIEW
2.1 Ergonomics
2.1.1  History of Ergonomics
2.1.2  Introduction to Ergonomics
2.2 Introduction to Manual Material Handling (MMH) Job

221  Single MMH

Xi
xiii
XVil

XiX

10

11



2.2.2  Combined MMH
2.3 Manual Material Handling Risks
2.3.1  Work-Related Musculoskeletal Disorders (WMSDSs)
23.1.1  WMSDs Symptoms
2.3.2  Work-Related Low Back Pain
2.4  WMSDs Risk Factors
241  Awkward Posture
2.4.2  Repetitive Motion
2.4.3  Forceful Exertions
2.4.4  Individual Factors
2.5  Ergonomics Risk Assessment Methods
2.5.1  Ergonomics Self-Assessment Form
2.5.2  Workplace Observation
2.5.3  Revised NIOSH Lifting Equation
2.5.4  Rapid Entire Body Assessment (REBA)
2.6 Safety Measure for Manual Material Handling
2.6.1  Personal Protective Equipment (PPE) and Other Equipment

2.6.2  Proper Lifting Techniques

CHAPTER 3: METHODOLOGY
3.1 Research Design
3.2 Ergonomics Body Symptoms Survey
3.2.1  Design of Ergonomics Body Symptoms Survey
3.2.2  Distribution of Ergonomics Body Symptoms Survey
3.2.3  Documentation for Body Symptoms Survey
3.3 Workplace Observation for Critical Posture and Measuring Variables

3.3.1  Equipment/Tools for Site Observation at Workplace

12
13
14
15
17
20
21
24
25
27
28
29
30
31
35
39
39
40

42
42
43
44
46
47
47

47

Vi



3.3.2  Conduct Workplace Observation
3.4  Advanced ERA: Revised NIOSH Lifting Equation
3.4.1  Equipment/Tools for Revised NIOSH Lifting Equation
3.4.2  Data Collection for Revised NIOSH Lifting Equation Variables
3.4.3  Calculation of Revised NIOSH Lifting Equation
3.4.3.1 Recommended Weight Limit (RWL)
3.4.3.2  Calculation of Lifting Index (LI)
3.5  Rapid Entire Body Assessment (REBA)
3.5.1  Analysis on Neck, Trunk and Leg
3.5.2  Arm and Wrist Analysis

3.5.3 Determination of REBA Score

CHAPTER 4: RESULTS & DISCUSSION

4.1  Description of Workplace and Tasks
4.1.1  Workplace 1: Bilik Kuliah 5, Pusat Pengajian Siswazah
4.1.2  Workplace 2: Dewan Canselori UTeM
4.1.2  Workplace 3: Dewan Kompleks Sukan, UTeM

4.2  Demographics of UTeM Pembangunan Staffs

4.2.1  Basic Information of UTeM Pembangunan Staffs

48
49
49
50
50
51
52
53
54
55
56

57
57
57
58
60
61
61

4.2.2  Relationship between BMI of UTeM Pembangunan Staffs and Frequency of Pain

during Work

4.2.3  Relationship between Medical Treatment and It’s Aids in WMSDs

4.2.4  Pain Level for UTeM Pembangunan Staffs at Different Parts

4.3  Analysis on Different MMH Tasks Performed by UTeM Pembangunan Staffs

4.3.1  Task 1: Lifting, Lowering and Pulling the Banquet Chairs
43.1.1 REBA Analysis for Tasks that Involved Banquet Chairs

4.3.1.1.1 REBA Analysis 1: Initial Posture to Lift Banquet Chair

4.3.1.1.2 REBA Analysis 2: Posture When Lifting the Banquet Chair

62
63
64
65
65
66
66

67

vii



4.3.1.1.3 REBA Analysis 3: Posture When Lowering the Banquet Chair 69

4.3.1.1.4 REBA Analysis 4: Posture When Pulling the Banquet Chair 70
4.3.1.2 Revised NIOSH Lifting Equation for the Banquet Chairs 71
4.3.1.2.1 NIOSH Analysis 1: Lifting the Banquet Chair 71
4.3.1.2.1 NIOSH Analysis 2: Lowering the Banquet Chair 73
4.3.2  Task 2: Lifting and Lowering the Examination Chairs 74
4.3.2.1 REBA Analysis for Tasks that Involved Examination Chairs 75
4.3.2.1.1 REBA Analysis 1: Initial Posture to Lift Examination Chair 75

4.3.2.1.2 REBA Analysis 2: Posture During Lift/Carry Examination Chair 76
4.3.2.1.3 REBA Analysis 3: Posture During Lowering Examination Chair 78

4.3.2.2 Revised NIOSH Lifting Equation for Tasks that Involved Examination

Chairs 79

4.3.2.2.1 NIOSH Analysis 1: Lifting the Examination Chair 79
4.3.2.2.2 NIOSH Analysis 2: Lowering the Examination Chair 81
4.3.3  Task 3: Lifting and Lowering the Examination Table 82
4.3.3.1 REBA Analysis for Tasks that Involved Examination Tables 82

4.3.3.1.1 REBA Analysis 1: Initial Posture to Lift or Posture to Lower the

Examination Tables 82
4.3.3.1.2 REBA Analysis 2: Posture to Carry the Examination Tables 84

4.3.3.2 Revised NIOSH Lifting Equation for Tasks that Involved Examination

Tables 85

4.3.3.2.1 NIOSH Analysis 1: Lifting the Examination Table 85
4.3.3.2.2 NIOSH Analysis 2: Lowering the Examination Table 87
4.3.4  Task 4: Lifting, Lowering, Passing and Receiving the VIP Chair 88
4341 REBA Analysis for Tasks that Involved VIP Chairs 88
4.3.4.1.1 REBA Analysis 1: Initial Posture to Lift the VIP Chair 89
4.3.4.1.2 REBA Analysis 2: Posture when Lifting the VIP Chair 90
4.3.4.1.3 REBA Analysis 3: Posture when Passing the VIP Chair 91

viii



4.3.5

4.4

4.5

4.3.4.1.4 REBA Analysis 4: Posture when Receiving the VIP Chair

4.3.4.15 REBA Analysis 5: Posture when Lowering the VIP Chair

4.3.4.2 Revised NIOSH Lifting Equation for Tasks that Involved VIP Chair

4.3.4.2.1 NIOSH Analysis 1: Lifting the VIP Chair
4.3.4.2.2 NIOSH Analysis 2: Lowering the VIP Chair

Task 5: Lifting and Lowering Flip Chair

4.35.1 REBA Analysis for Tasks that Involved Flip Chairs

4.35.1.1 REBA Analysis 1: Initial Posture to Lift the Flip Chair
4.3.5.1.2 REBA Analysis 2: Posture when Lifting the Flip Chair

4.3.5.1.3 REBA Analysis 3: Posture when Lowering the Flip Chair

4.3.5.2  Revised NIOSH Lifting Equation for Tasks that Involved Flip Chair

4.35.2.1 NIOSH Analysis 1: Lifting the Flip Chair
4.3.5.2.2 NIOSH Analysis 2: Lowering the Flip Chair
Results Summary of REBA and Revised NIOSH Lifting Equation Obtained

Proposed Solution to Improve MMH Tasks in UTeM

45.1  Solution 1: Reduce Vertical Location of Hands during Lifting Task
45.2  Solution 2: Increase Number of Staffs to Lift Extreme Heavy Object

45.3  Solution 3: Used of Personal Lift-Assist Device (PLAD)

CHAPTER 5: CONCLUSION & RECOMMENDATION

51  Conclusion

5.2 Limitation of the Research Project

5.3 Suggestion for Improvement for Future Project
54  Complexity

REFERENCES

APPENDICES

Appendix A

93
94
95
95
97
98
99
99
101
102
104
104
105
107
108
108
110

113

114
114
115
116
117
118
137

137



Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |

Appendix J

Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q

Appendix R

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

154



LIST OF TABLES

Table 2.1: Measurement of MMH in Different Aspects 11
Table 2.2: Ergonomics Risk Level With Respect to the Body Postures Measurements (Lowe
etal., 2014) 24
Table 2.3: Differences Between Standard NIOSH Lifting Equation and Revised NIOSH
Lifting Equation According to Metric Standard (Weames & Stothart, 1994) 31
Table 2.4: Conversion of Different Variables into Multiplier 34
Table 2.5: Frequency Multiplier Table (FM) 34
Table 2.6: Coupling Multiplier Table (CM) 34
Table 2.7: Scoring on the Nurse Posture 37
Table 2.8: REBA Action Levels 38
Table 2.9: Advantages and Disadvantages of REBA 39
Table 2.10: Safe Lifting Techniques by Great Britain: Health and Safety Executive (2012)

41
Table 3.1: Label of Different Body Parts Involved In the Survey Form 45
Table 3.2: Conversion of Variables into Multipliers 51
Table 3.3: Coupling Multiplier Conversion Table (Waters et.al, 1994) 51
Table 3.4: Frequency Multiplier Conversion Table (Waters et.al, 1994) 52
Table 4.1: Details of Lifting Materials and The Working Duration 59
Table 4.2: Demographics of UTeM Pembangunan Staffs 61
Table 4.3: BMI Vs Frequency of Pain during Work 62
Table 4.4: Variables for Manual Lifting of Banquet Chairs 72
Table 4.5: Variables for Manual Lowering of Banquet Chairs 73
Table 4.6: Variables for Manual Lowering of Banquet Chairs 80
Table 4.7: Variables for Manual Lowering of Banquet Chairs 81
Table 4.8: Variables for Manual Lowering of Banquet Chairs 86
Table 4.9: Variables for Manual Lowering of Banquet Chairs 87
Table 4.10: Variables for Manual Lowering of VIP Chairs 96

Xi



Table 4.11: Variables for Manual Lowering of VIP Chairs

Table 4.12: Variables for Manual Lowering of Banquet Chairs

Table 4.12: Variables for Manual Lowering of Flip Chairs

Table 4.13: Variables for Manual Lifting of Banquet Chairs (Improved)
Table 4.14: Variables for Manual Lifting of VIP Chairs (Improved)

Table 5.1: Top 3 Risky Postures Performed by UTeM Pembangunan Staffs
Table 5.2: Top 3 Risky Actions Performed by UTeM Pembangunan Staffs

97
104
106
109
111

115
115

Xii



LISTS OF FIGURES

Figure 1.1: Work-Related Musculoskeletal Disorder (WMSDs) Statistics in Year 2005-2014

3
Figure 1.2: Lifting the Equipment from Ground 4
Figure 1.3: Carrying the Equipment Up to the Lorry 4
Figure 1.4: Lowering the Equipment onto the Destination 4
Figure 2.1: Example of MMH Tasks (WorkSafeNB, 2010) 11
Figure 2.2: Sample Illustration of Single MMH Task (Pushing) 12

Figure 2.3: WMSDs Common Injuries Body Parts that is Muscle, Tendon and Nerve
(retrieved from: https://www.ccohs.ca/oshanswers/diseases/rmirsi.html) 15
Figure 2.4: Carpal Tunnel Syndrome Caused by Compression of Median Nerve (Retrieved

from https://orthoinfo.aaos.org/en/diseases--conditions/carpal-tunnel-syndrome/) 16
Figure 2.5: Compensation Costs by Different Occupational Diseases (Niu, 2010) 17
Figure 2.6: Percentage Distribution of LBP in Each Categories Under Different Individual
Factors (Mazloum et al., 2006) 19
Figure 2.7: Percentage of Different MMH Tasks That Contributed to WMSDs (Abdillah,
2013) 21
Figure 2.8: Awkward Work Posture Performed by Labours in Furniture Manufacturing
Industry (Nejad et al., 2013) 22

Figure 2.9: Illustration of Trunk’s Flexion, Bending and Twisting (Keyserling, 1990) 23
Figure 2.10: Illustration of Neck’s Flexion, Bending and Twisting (Keyserling, 1990) 23
Figure 2.11: Forceful Exertion Tasks Samples (Workplace Health and Safety Queensland,

2013) 26
Figure 2.12: Recommended Lifting/Lowering Weight Limit at Different Position (DOSH,
2017) 26
Figure 2.13: Body Parts Map (Monteiro et al., 2009) 30
Figure 2.14: Illustration of Parameter Required in Calculating RWL (Waters et al., 1994)

33

Xiii



Figure 2.15: Illlustration of Angular Asymmetry during Lifting Tasks (Waters et al., 1994)

33
Figure 2.16: Sample Analysation Method on Neck Used in REBA (Hignett & McAtamney,
2000) 36
Figure 2.17: Posture Performed by the Nurse during Her Duty (Hignett & McActamney,
2000) 37
Figure 2.18: Scoring System in REBA Worksheet (Hignett & McActammey, 2000) 38
Figure 2.19: PLAD Used in Automotive Industry (Graham et al., 2009) 40
Figure 2.20: Proper Lifting Technique (Demaret et al., 2006) 40
Figure 3.1: Research Flow Chart 43
Figure 3.2: Schematic Diagram for Different Body Parts Involved in the Survey Form 45
Figure 3.3: Pain Rating Scale 46
Figure 3.4: Measuring Tape 47
Figure 3.5: Measurement of Revised NIOSH Lifting Equation Variables 49
Figure 3.6: Protractor 50
Figure 3.8: REBA Worksheet 53
Figure 3.9: Flow Chart to Carry Out REBA 54
Figure 3.10: Table A in REBA Worksheet 54
Figure 3.11: Table B in REBA Worksheet 55
Figure 3.12: Table C in REBA Worksheet 56
Figure 4.1: Flip Chairs Arrangement for Lecture Used in BK5, PPS 57
Figure 4.2: Arrangement of Flip Chairs when Not in Use 58
Figure 4.3: Arrangement of Examination Tables and Banquet Chairs in Dewan Canselori,
UTeM 58
Figure 4.4: Method to Transfer the Equipment from Third Floor to Ground Floor 59
Figure 4.5: Stack Trolley Used to Transfer the Banquet Chairs 60
Figure 4.6: Location of Banquet Chairs before Proper Arrangement 60

Figure 4.7: Arrangement of Examination Tables and Chairs in Dewan Kompleks Sukan

UTeM 61
Figure 4.8: Proportion of Staffs’ Conditions After Medical Treatment 63
Figure 4.9: Number of Staffs Who Feel Pain on Different Body Parts during their Works 64
Figure 4.10: Initial Posture to Lift the Banquet Chair from a Stack of 10 66

Xiv



Figure 4.11:

REBA Worksheet for Initial Posture to Lift Banquet Chair (refer Appendix A)

66
Figure 4.12: Posture when Lifting the Banquet Chair from a Stack of 10 67
Figure 4.13: REBA for Posture to Lift Banquet Chair (refer Appendix B) 68
Figure 4.14: Posture when Lowering the Banquet Chair 69
Figure 4.15: REBA for Lowering Posture of Banquet Chair (refer Appendix C) 69
Figure 4.16: Posture when Pulling the Banquet Chair from a Stack of 10 70
Figure 4.17: REBA for Banquet Chairs Pulling Posture (refer Appendix D) 71
Figure 4.18: Consequence Actions Performed for Lifting the Banquet Chairs 72
Figure 4.19: Actions Performed to Lower the Banquet Chair 73
Figure 4.20: Examination Chairs Used in Dewan Kompleks Sukan UTeM during
Examination 74
Figure 4.21: Initial Posture Before Lifting the Examination Chairs 75
Figure 4.22: REBA for Initial Posture to Lift Examination Chair (refer Appendix E) 76
Figure 4.23: Posture When Lifting the Examination Chair 77
Figure 4.24: REBA for Examination Chair Lifting Posture (refer Appendix F) 77
Figure 4.25: Lowering Posture for Examination Chair 78
Figure 4.26: REBA for Examination Chair Lowering Posture (refer Appendix G) 79
Figure 4.27: Consequence Actions to Lift the Examination Chair 79
Figure 4.28: Consequence Actions to Lift the Examination Chair 81
Figure 4.29: Initial Posture to Lift or Posture to Lower the Examination Table 83
Figure 4.30: REBA analysis for Initial Lifting Posture and Lowering Posture of Examination
Table (refer Appendix H) 83
Figure 4.31: Posture when Carry the Examination Chair 84
Figure 4.32: REBA for Examination Table Carrying Posture 84
Figure 4.33: Actions to Lift the Examination Table from Floor 85
Figure 4.34: Actions to Place the Examination Table onto Floor 87
Figure 4.35: Initial Posture to Lift the VIP Chair at Staircase 89
Figure 4.36: REBA for Initial Lifting Posture of VIP Chair (refer Appendix I) 90
Figure 4.37: Lifting Posture for VIP Chair 90
Figure 4.38: REBA for Lifting Posture of VIP Chair (refer Appendix J) 91
Figure 4.39: Posture to Pass the VIP Chair 92
Figure 4.40: REBA for Selected VIP Chair Passing Posture (refer Appendix K) 92
Figure 4.41: Posture when Receiving VIP Chair 93

XV



Figure 4.42:
Figure 4.43:
Figure 4.43:
Figure 4.44:
Figure 4.45:
Figure 4.46:
Figure 4.47:
Figure 4.48:
Figure 4.49:
Figure 4.50:
Figure 4.51:
Figure 4.52:
Figure 4.53:
Figure 4.54:
Figure 4.55:
Figure 4.56:
Figure 4.57:
Figure 4.58:

REBA for VIP Chair Receiving Posture (refer Appendix L)
Posture when Lowering the VIP Chair onto Floor

REBA for Posture when Lowering VIP Chair (refer Appendix M)
Consequence Actions to Lift the VIP Chair at Staircase
Consequence Actions to Lower the VIP Chair

Flip Chairs Arrangement for Lecture Used in BK5, PPS

Initial Posture to Lift Flip Chair

REBA for Initial Lifting Posture of Flip Chair (refer Appendix N)
Lifting Posture of Flip Chair

REBA for Flip Chair Lifting Posture (refer Appendix O)
Lowering Posture of the Flip Chair

REBA for Lowering Posture of the Flip Chair (refer Appendix P)
Consequence Actions to Lift Flip Chair

Consequence Actions to Lower Flip Chair

Improvement Made on Banguet Chair Lifting Task

REBA for Improved Banquet Chair Lifting Task (refer Appendix Q)
Suggested Improvement for VIP Chair Lifting Task

REBA for Improved VIP Chair Lifting Task (refer Appendix R)

03
04
95
96
97
08
99

100

101

101

102

103

104

105

108

110

111

112

XVi



LIST OF ABBREVIATIONS

UTeM - Universiti Teknikal Malaysia Melaka

NIOSH - National Institute of Occupational Safety and Health
REBA - Rapid Entire Body Assessment

WMSDs - Work-related Musculoskeletal Disorders
MMH - Manual Material Handling

HSE - Health and Safety Executive

LBP - Low Back Pain

SOCSO - Social Security Organisation

ERA - Ergonomics Risk Assessment

ERS - Ergonomics Research Society

EPA - European Productivity Agency

IEA - International Ergonomics Association

DOSH - Department of Occupational Safety and Health
FMA - Factories & Machinery Act

OSHA - Occupational Safety and Health Act

UCR - University of California, Riverside

CTS - Carpal Tunnel Syndrome

EU-OSHA - European Occupational Safety and Health Association
RWL - Recommended Weight Limit

LI - Lifting Index

RULA - Rapid Upper Limb Assessment

OWAS - Ovako Working Posture

NMQ - Nordic Musculoskeletal Questionnaire

LC - Load Constant

HM - Horizontal Multiplier

VM - Vertical Multiplier

DM - Distance Multiplier

FM - Frequency Multiplier

AM - Asymmetry Multiplier

XVil



CM - Coupling Multiplier
PPE - Personal Protective Equipment
PLAD - Personal Lift-Assist Device

Xviii



Kg
Cm

LIST OF SYMBOLS

kilogram

centimetre

XiX



CHAPTER 1
INTRODUCTION

1.1  Project Background

Manual handling works also known as manual material handling (MMH). MMH is
defined as any work which required men power to deliver or hold up a load. This included
lifting, holding, putting down, pushing, pulling, carrying or moving of a load, either by
human’s hand or body force. In other words, MMH is any duty, which requires human’s
force to complete it without any aids of tool or machine. MMH can be classified into two
major categories: primary MMH and combined MMH. Primary MMH is any task that
includes only one MMH elements such as either lifting, carrying or holding. Combined
MMH is any design of task whereby more than one element of MMH is carry out in a
sequence (Taboun & Dutta, 1989). For example, a job that require worker to lift-carry-lower
is considered as a combined MMH.

Although new era technology has moving towards Industry 4.0, however manual
handling work cannot be eliminated in some of the industry. MMH is required in many
workplaces, such as in factories, construction site, warehouse etc. The common MMH jobs
performed by the workers are to lift and carry an object or tool from one place to another
place, and then lowering it down. When workers are dealing with MMH, they are exposed
to several ergonomics risk factors, which are awkward posture, forceful exertion, repetitive
motion, static and sustained posture, contact stress, vibration and environmental factors such
as extreme temperature, lighting and noise (Guidelines for Manual Handling at Workplace,
2018). Therefore, the workers are on high risks of injuries when they are dealing with MMH
task, especially when the load they handle is too heavy or bulky.

MMH might cause two types of injuries to the workers, which is non-musculoskeletal
injuries caused by unexpected accidents and work-related musculoskeletal disorders

(WMSDs). Accidents can happen anywhere and anytime when dealing with MMH job and

1



might cause serious injuries to the workers, such as bone fractures. These accidents occurred
due to MMH is unpredicted and cannot be avoided.

Improper way to carry out MMH tasks can lead to several diseases and injuries.
According to Health and Safety Executive (HSE), the main contributor to WMSDs is the
improper ways of handling the material or task. WMSDs included injuries occurred on bones,
joints, muscles, nerves, ligaments, bursa and blood vessels. According to Ninica et.al (2016),
the common risk factors for WMSDs include repetitive motions, awkward body postures,
forceful hand exertions, and heavy or frequent manual material handling. Besides, Kuijer
et.al (2007) claims that almost 50% of the MMH tasks involves pushing and pulling. A
survey done by Raghunathan and Maiti (2015) shows that 83% of the lifting tasks and 60%
of pushing-pulling tasks are moderate to high exertion tasks. These tasks usually lead to
lower back pain, shoulder pain and wrist pain to the workers. Furthermore, handling MMH
tasks with wrong method might lead to low back pain (LBP). Low back pain usually
experienced by workers who are associated with forceful lifting tasks (Beeck & Hermans,
2000).

Injuries caused by manual handling will affect employees’ health and safety during
work. Some of the workers might become disable due to WMSDs or LBP. Moreover,
WMSDs among labours bring lost to companies in term of productivity and cost. Companies
are claimed to pay high compensation fees to workers who had faced WMSDs or any other
occupational diseases. Niu (2010) stated almost 50% of the compensation fees paid by
companies are resulted from WMSDs. Thus, this problem must be addressed in order to
minimize the injuries, ensure the safety of the workers and reduce company lost.

This study will be conducted in Universiti Teknikal Malaysia Melaka (UTeM),
among their Pembangunan staffs who are dealing with MMH tasks along the year. All the
maintenance staffs will be involved in this study. This purpose of this study is to investigate
the working conditions and working styles of the staffs and, justify the associated
ergonomics risk factors that may contributes to WMSDs or low back injuries. An
ergonomics self-assessment form will first be distributed to the staffs to find out their
common MSDs symptoms. Then, the level of seriousness of the entire risk factors will be
justified by using ergonomics risk assessment tools such as Rapid Entire Body Assessment
(REBA) and revised NIOSH lifting equation. Suggestions on maximum allowable loads to
lift and posture to carry out the task will be provided to the staffs according to the identified

risk factors.



