
 

 

REDEFINING THE INFECTIOUS DISEASE 

PREVENTION FRAMEWORK THROUGH 

HIERARCHY OF CONTROLS ON 

CONSTRUCTION SITES IN SARAWAK 

 

 

 

 

 

 

VIVIAN WONG SHAO YUN 

 

 

 

 

 

 

 

UNIVERSITI SAINS MALAYSIA 

 

2025 

  



REDEFINING THE INFECTIOUS DISEASE 

PREVENTION FRAMEWORK THROUGH 

HIERARCHY OF CONTROLS ON 

CONSTRUCTION SITES IN SARAWAK 

by 

VIVIAN WONG SHAO YUN 

Thesis submitted in fulfilment of the requirements 

for the degree of  

Doctor of Philosophy 

September 2025



ii 

 

ACKNOWLEDGEMENT  

I would like to express my sincere gratitude to the people and organisations 

who contributed significantly to the completion of my dissertation. Their assistance, 

direction, and encouragement were crucial to the effective conclusion of my research. 

First and foremost, I am deeply indebted to my main supervisor, Dr. 

Norhidayah Binti Md Ulang. Her unwavering dedication, patience, and expertise were 

invaluable throughout this research journey. I would also like to acknowledge the 

contributions of my co-supervisor, Dr. Siti Hamidah Husain, who provided valuable 

assistance in this thesis. Her collaboration and willingness to share her knowledge has 

enriched this study greatly. 

Second, I appreciate all of the small-scale contractors who answered my 

questionnaires and the experts who accepted the interview invitation. Their 

participation and opinions are the critical points to achieving this research. Also, I 

would like to be grateful for the support and guidance of the content, language, and 

scale experts during the pilot study to make sure that my questionnaires were valid 

before actual data collection.  

Next, my parents who provided financial assistance, encouragement, and 

understanding throughout this PhD journey. Their emotional support carried me 

through the difficult phases of writing this thesis. Lastly, I would like to convey my 

appreciation to the innumerable others, including friends, who participated in the 

successful completion of this work with their insights, encouragement, and support. I 

am genuinely grateful for the collective effort that has made this thesis possible.  



iii 

 

TABLE OF CONTENTS 

ACKNOWLEDGEMENT ......................................................................................... ii 

TABLE OF CONTENTS .......................................................................................... iii 

LIST OF TABLES ..................................................................................................... x 

LIST OF FIGURES ................................................................................................ xiv 

LIST OF ABBREVIATIONS ............................................................................... xvii 

LIST OF APPENDICES ...................................................................................... xviii 

ABSTRAK ............................................................................................................... xix 

ABSTRACT ............................................................................................................. xxi 

CHAPTER 1 INTRODUCTION ........................................................................ 1 

1.1 Introduction ...................................................................................................... 1 

1.2 Research Rationale ........................................................................................... 1 

1.3 Research Background ....................................................................................... 4 

1.4 Problem Statement ........................................................................................... 8 

1.5 Research Questions ........................................................................................ 13 

1.6 Research Aim and Objectives ........................................................................ 14 

1.7 Significance of the Study ............................................................................... 16 

1.7.1 Site Workers ................................................................................... 16 

1.7.2 Contractors and Personnel .............................................................. 16 

1.7.3 Knowledge Gap .............................................................................. 17 

1.8 Scope of the Study .......................................................................................... 18 

1.8.1 Population Sample .......................................................................... 18 

1.8.2 Infectious diseases .......................................................................... 18 

1.8.3 Scope of Objectives ........................................................................ 18 

1.9 Research Methodology ................................................................................... 20 

1.10 Thesis Structure .............................................................................................. 23 



iv 

 

CHAPTER 2 LITERATURE REVIEW .......................................................... 25 

2.1 Introduction .................................................................................................... 25 

2.1.1 Construction Sector in Malaysia .................................................... 25 

2.2 Occupational Diseases in Malaysia ................................................................ 26 

2.3 Construction Worker Illness: Health Risk Factors ......................................... 32 

2.4 Definition of Infectious Diseases ................................................................... 34 

2.4.1 Characteristics of Infectious Diseases Caused by Poor 

Hygiene .......................................................................................... 35 

2.4.2 Infectious Diseases Studies on Construction Sites ......................... 37 

2.5 Effective Approaches for Preventing Infectious Diseases on Construction Sites

 ........................................................................................................................ 39 

2.5.1 Hierarchy of Controls ..................................................................... 42 

2.5.1(a) Elimination .................................................................... 45 

2.5.1(b) Substitution .................................................................... 47 

2.5.1(c) Engineering Controls ..................................................... 48 

2.5.1(d) Administrative Controls ................................................. 49 

2.5.1(e) Personal Protective Equipment (PPE) ........................... 51 

2.5.1(f) Summary ........................................................................ 52 

2.5.2 Infectious Diseases Prevention through Adequate Welfare 

Facilities ......................................................................................... 53 

2.6 Welfare Facilities ........................................................................................... 58 

2.6.1 Definition of Welfare Facilities in Construction Sites ................... 60 

2.6.2 Construction Sector-related Legislative Enforcement in 

Malaysia ......................................................................................... 62 

2.7 Sustainable Development and Occupational Health in Construction ............ 64 

2.8 Contractors in Sarawak .................................................................................. 66 

2.8.1 Rate of infectious diseases in Sarawak .......................................... 66 

2.8.2 Classification of Contractors Registered Grade ............................. 70 



v 

 

2.9 Objective 1: To ascertain the contractor’s awareness of suitable welfare 

facilities for construction sites in Sarawak. .................................................... 73 

2.9.1 Document Review (Content Analysis-Manually) Findings ........... 73 

2.9.1(a) Toilet Facilities .............................................................. 74 

2.9.1(b) Washing Facilities .......................................................... 76 

2.9.1(c) Drinking-Water .............................................................. 77 

2.9.1(d) Changing Rooms and Lockers ....................................... 78 

2.9.1(e) Rest Facilities ................................................................. 79 

2.9.2 Contractors’ Awareness of Welfare Facilities in the 

Construction Industry ..................................................................... 79 

2.9.2(a) Importance of Welfare Facilities for Safety and 

Productivity .................................................................... 80 

2.9.2(b) Compliance with Legal Frameworks ............................. 80 

2.10 Objective 2: To determine the effective approach for on-site infectious disease 

prevention based on the hierarchy of controls................................................ 81 

2.10.1 Document Review (Thematic Analysis) Findings ......................... 82 

2.10.1(a) Level 1: Elimination ...................................................... 88 

2.10.1(b) Level 2: Substitution ...................................................... 89 

2.10.1(c) Level 3: Engineering Controls ....................................... 91 

2.10.1(d) Level 4: Administrative Controls................................... 92 

2.10.1(e) Level 5: Personal Protective Equipment (PPE) ............. 93 

2.10.2 Systematic Literature Review (SLR) Analysis Findings ................ 94 

2.11 Theoretical Framework – Objective 1 .......................................................... 103 

2.12 Theoretical Framework – Objective 2 .......................................................... 104 

2.13 Conceptual Framework ................................................................................ 105 

2.14 Summary of Chapter 2 ................................................................................. 108 

CHAPTER 3 RESEARCH METHODOLOGY ............................................ 109 

3.1 Introduction .................................................................................................. 109 

3.2 Research Models and Methodologies........................................................... 109 



vi 

 

3.3 Research Philosophy .................................................................................... 115 

3.4 Research Approach....................................................................................... 118 

3.5 Methodological Choice ................................................................................ 120 

3.6 Strategy- Research Design ........................................................................... 122 

3.7 Time Horizon ............................................................................................... 131 

3.8 Research Techniques and Procedures (Objectives 1 and 2) ......................... 131 

3.8.1 Data Collection Method ............................................................... 132 

3.8.2 Objective 1 and Objective 2 Techniques and Procedure 

Design ........................................................................................... 134 

3.8.2(a) Descriptive Likert-scale Statistics ............................... 135 

3.8.2(b) Document Review (Content Analysis) ........................ 136 

3.8.2(c) Document Review (Thematic Analysis) ...................... 137 

3.8.2(d) Systematic Literature Review (SLR) ........................... 140 

3.8.2(e) Quantitative Questionnaire Validation ......................... 141 

3.8.2(f) Quantitative Questionnaire Development .................... 141 

3.9 Validating Questionnaire (Pilot Study): Objectives 1 and 2 ........................ 171 

3.9.1 1st Validation Stage: Expert Validity (Expert Judgement) ............ 172 

3.9.1(a) Content Validity Index (CVI) ...................................... 173 

3.9.1(b) Face Validity Index (FCI) ............................................ 197 

3.9.1(c) Summary of the 1st Validation Stage............................ 210 

3.9.2 2nd Validation Stage: Pilot Study .................................................. 213 

3.9.2(a) Sample Size of 2nd Pilot Study ..................................... 214 

3.9.2(b) Internal Consistency Reliability for Questionnaire ..... 215 

3.9.2(c) Construct Validity for Questionnaire ........................... 218 

3.9.2(d) Summary of the Reliability Test .................................. 228 

3.9.3 Final Instrument (Questionnaire) For Objective 1 and 

Objective 2 ................................................................................... 233 

3.9.3(a) Target Respondents for Real Study ............................. 234 



vii 

 

3.9.3(b) Sample Size (Objective 1 and Objective 2) ................. 237 

3.9.3(c) Scales and Measurement (Objective 1 and Objective 

2) .................................................................................. 238 

3.9.4 Data Analysis Techniques ............................................................ 239 

3.9.4(a) Qualitative Data Analysis ............................................ 239 

3.9.4(b) Quantitative Data Analysis .......................................... 239 

3.9.4(c) Bias Consideration ....................................................... 240 

3.10 Research Techniques and Procedures (Objective 3) .................................... 241 

3.10.1 Interviews ..................................................................................... 242 

3.10.1(a) Interview Format and Procedure Design ..................... 243 

3.10.1(b) Method of Interview (Email Interview) ....................... 244 

3.10.1(c) Sample Size (Objective 3) ........................................... 245 

3.11 Summary of Chapter 3 ................................................................................. 246 

CHAPTER 4 DATA ANALYSIS AND FINDINGS ...................................... 248 

4.1 Introduction .................................................................................................. 248 

4.2 Respondent’s Profile (Section A) - Objectives 1 and 2................................ 249 

4.3 Questionnaire: Section B: Objective 1 ......................................................... 254 

4.3.1 Question 10: Toilet Facilities ....................................................... 265 

4.3.2 Question 11: Washing Facilities ................................................... 267 

4.3.3 Question 12: Drinking-water ........................................................ 269 

4.3.4 Question 13: Changing Rooms and Lockers ................................ 271 

4.3.5 Question 14: Rest Facilities .......................................................... 273 

4.3.6 Summary of Objective 1 .............................................................. 274 

4.4 Questionnaire: Section C: Objective 2 ......................................................... 279 

4.4.1 Elimination ................................................................................... 282 

4.4.2 Substitution ................................................................................... 288 

4.4.3 Engineering Controls .................................................................... 293 

4.4.4 Administrative Controls ............................................................... 297 



viii 

 

4.4.5 Personal Protective Equipment (PPE) .......................................... 303 

4.4.6 Summary of Objective 2 .............................................................. 306 

4.5 Objective 3: To develop and verify a redefined hierarchy of controls framework 

for on-site infectious disease prevention. ..................................................... 310 

4.5.1 Demographic Information ............................................................ 310 

4.5.2 Summary of Objective 3 .............................................................. 311 

4.5.2(a) Question 1 .................................................................... 312 

4.5.2(b) Question 2 .................................................................... 314 

4.5.2(c) Question 3 .................................................................... 316 

4.5.2(d) Question 4 .................................................................... 319 

4.5.2(e) Question 5 .................................................................... 321 

4.5.2(f) Expert Perspectives on the Redefined Hierarchy of 

Controls........................................................................ 323 

4.6 Summary of Chapter 4 ................................................................................. 324 

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS ................. 326 

5.1 Introduction .................................................................................................. 326 

5.2 Summary of Research .................................................................................. 326 

5.2.1 Objective 1: To ascertain the contractor’s awareness of 

suitable welfare facilities for construction sites in Sarawak. ....... 331 

5.2.2 Objective 2: To determine the effective approach for on-site 

infectious disease prevention based on the hierarchy of 

controls. ........................................................................................ 332 

5.2.3 Objective 3: To develop and verify a redefined hierarchy of 

controls framework for on-site infectious disease prevention. .... 334 

5.3 Limitations.................................................................................................... 335 

5.4 Recommendations for Future Study ............................................................. 337 

5.5 Implications of the Research ........................................................................ 339 

5.5.1 Implications for the Body of Knowledge ..................................... 339 

5.5.2 Implications for Practice .............................................................. 340 

5.5.2(a) Construction Workers .................................................. 340 



ix 

 

5.5.2(b) Contractors ................................................................... 341 

5.5.2(c) Construction Communities .......................................... 341 

5.5.2(d) Site Supervisors and Project Managers ....................... 342 

5.5.2(e) Policymakers and Local Authorities ............................ 342 

5.5.2(f) Health and Safety Consultants ..................................... 343 

REFERENCES ....................................................................................................... 344 

APPENDICES 

LIST OF PUBLICATIONS 



x 

 

LIST OF TABLES 

Page 

Table 2.1 Summaries the number of cases of occupational injuries confirmed 

from 2022 to 2023 in Malaysia .......................................................... 30 

Table 2.2 Vaccination Status of Selected Infectious Diseases for This Study ... 40 

Table 2.3 Previous Studies on Construction Sites 2018-2022 ........................... 54 

Table 2.4 Previous Study ................................................................................... 55 

Table 2.5 Related Regulations at the Federal and State Government Level ...... 62 

Table 2.6 Classification of Contractors in Malaysia under CIDB ..................... 70 

Table 2.7 Statistics of Number of Registered Contractors with CIDB in 

Sarawak .............................................................................................. 70 

Table 2.8 Welfare Facilities’s Provisions at Construction Sites Analysed in 

this Study ............................................................................................ 74 

Table 2.9 Standard Number of Toilet Facilities with the Number of 

Employees .......................................................................................... 75 

Table 2.10 Control Measures of Infectious Diseases on Construction Site ......... 84 

Table 2.11 SLR analysis on 8 Infectious Diseases Previous Studies on 

Construction Sites, 2013–2022 .......................................................... 96 

Table 3.1 The Three Assumptions of Research Philosophy ............................ 110 

Table 3.2 Selective Combination of Methods for this Study ........................... 114 

Table 3.3 Table List of Research Objectives, Research Questions, Research 

Methodology, and Data Analysis ..................................................... 126 

Table 3.4 SPSS Codebook ............................................................................... 143 

Table 3.5 Questionnaire Design Reference ...................................................... 161 

Table 3.6 Rating Scale of Degree of Relevance and Clarity to Experts .......... 174 

Table 3.7 List of the Chosen Experts of this Study .......................................... 175 



xi 

 

Table 3.8 I-CVI, S-CVI/Ave, and S-CVI/UA: Definitions and Formulas ....... 178 

Table 3.9 Kappa Statistics Formulas ................................................................ 179 

Table 3.10 Kappa Value ..................................................................................... 179 

Table 3.11 Six Experts' Relevance Evaluations on an Item Scale ..................... 182 

Table 3.12 Result of Universal Agreement (UA) Score .................................... 185 

Table 3.13 Result of the Calculation of I-CVI (R), I-CVI (C ), S-CVI/ Ave, 

and S-CVI/ UA ................................................................................. 188 

Table 3.14 Kappa Statistic of Relevance and Clarity......................................... 193 

Table 3.15 Rating Scale in The Response Procedure Validation Form to 

Raters (Experts) ................................................................................ 198 

Table 3.16 Identifying the Raters (Experts) Who Evaluate the Face Validity ... 199 

Table 3.17 I-FVI, S-FVI/Ave, and S-FVI/UA ................................................... 200 

Table 3.18 Five Clarity and Comprehension Evaluations.................................. 202 

Table 3.19 Result of Universal Agreement (UA) score ..................................... 203 

Table 3.20 The Clarity and Comprehension Result on the Item Scales for the 

Selected 5 Raters (Experts) .............................................................. 205 

Table 3.21 Expert Description of the Validation Strategy ................................. 210 

Table 3.22 Analysis of Alpha Likert-scale Questions........................................ 216 

Table 3.23 The Summary of Cronbach’s Alpha by SPSS ................................. 217 

Table 3.24 Values crucial for the Pearson’s correlation coefficient (r) ............. 220 

Table 3.25 Pearson’s Correlation Coefficient’s Result for Objective 1 ............. 221 

Table 3.26 Pearson’s Correlation Coefficient’s Result for Objective 2 ............. 224 

Table 3.27 Reliability Test Final Questions ....................................................... 228 

Table 3.28 Summarised number of G1-G3 Small-scale Contractors in 

Sarawak ............................................................................................ 235 

Table 3.29 Level of Awareness .......................................................................... 238 

Table 3.30 The 5-point scale of Opinion Ratings .............................................. 238 



xii 

 

Table 4.1 Response Percentage (%) ................................................................. 249 

Table 4.2 Demographic Summary ................................................................... 252 

Table 4.3 Awareness of Applied Malaysia Regulation .................................... 255 

Table 4.4 Approach Recognize the two Rules ................................................. 256 

Table 4.5 Scores of Composite Awareness ...................................................... 259 

Table 4.6 Result of Contractor’s Awareness Level of Welfare Facilities ........ 260 

Table 4.7 Scores of Composite Awareness of Toilet Facilities ....................... 266 

Table 4.8 Scores of Composite Awareness of Washing Facilities ................... 268 

Table 4.9 Scores of Composite Awareness of Drinking-water ........................ 270 

Table 4.10 Scores of Composite Awareness of Changing Rooms and Lockers 272 

Table 4.11 Scores of Composite Awareness of Rest Facilities .......................... 274 

Table 4.12 Scores of Composite Awareness of 5 Types of Welfare Facilities .. 275 

Table 4.13 Frequency and Infection Rates Among Construction Site Workers 279 

Table 4.14 Type of Infectious Diseases ............................................................. 280 

Table 4.15 The 5-point scale of Opinion Ratings .............................................. 282 

Table 4.16  Non-parametric Test (Median, Mode, and Ferequecy 

(Elimination)) ................................................................................... 286 

Table 4.17 Non-parametric Test (Median, Mode, and Ferequecy 

(Substitution)) .................................................................................. 291 

Table 4.18 Non-parametric Test (Median, Mode, and Ferequecy (Engineering 

Controls)) ......................................................................................... 296 

Table 4.19 Non-parametric Test (Median, Mode, and Ferequecy 

(Administrative Controls)) ............................................................... 301 

Table 4.20 Non-parametric Test (Median, Mode, and Ferequecy (PPE)) ......... 305 

Table 4.21 Category Measures of the Controls Hierarchy ................................. 306 

Table 4.22 Demographic of Interviewees .......................................................... 311 

Table 4.23 Code-document Table Result ........................................................... 312 



xiii 

 

Table 5.1 An Overview of the Results of the Study's Goals and Inquiries ...... 329 



xiv 

 

LIST OF FIGURES 

Page 

Figure 1.1 Temporary Housing Facilities in Jalan Kelupu, Bintangor, 

Sarawak ................................................................................................ 2 

Figure 1.2 Temporary Housing Facilities in Bintangor, Sarawak ......................... 3 

Figure 1.3 Temporary Housing Facilities in Sarikei, Sarawak.............................. 3 

Figure 1.4 Estimated Number of Hospitalizations Caused by Coronavirus 

Disease in the Austin–Round Rock Metropolitan Area in 2019 .......... 6 

Figure 1.5 Methodological Framework ............................................................... 22 

Figure 2.1 Percentage of COVID-19 Risk Between Construction Workers and 

All Industries ...................................................................................... 26 

Figure 2.2 Occupational Diseases and Poisoning Data from 2005 to 2017 ........ 28 

Figure 2.3 Occupational Diseases and Poisoning Statistics by State in 2018 ..... 29 

Figure 2.4 Occupational Diseases and Poisoning Statistics by State in 2019 ..... 29 

Figure 2.5 Categories of Occupational Diseases and Poisoning in 2023 ............ 30 

Figure 2.6 Occupational Diseases and Poisoning Statistics by Sector in 2018 ... 31 

Figure 2.7 Occupational Diseases and Poisoning Statistics by Sector in 2019 ... 32 

Figure 2.8 Construction Worker Illness: Health Risk Factors............................. 33 

Figure 2.9 Infectious Diseases Chain .................................................................. 37 

Figure 2.10 From 2016 to 2017, Malaysia's Top 10 Infectious Diseases 

Incidence Rates .................................................................................. 39 

Figure 2.11 Hierarchy of Controls ......................................................................... 44 

Figure 2.12 Preventing Infectious Diseases by Welfare Facilities on Site by 

Hierarchy of Controls ......................................................................... 44 

Figure 2.13 Sarawak, Malaysia ............................................................................. 66 

Figure 2.14 State-Reported Outbreaks in 2018 ..................................................... 67 



xv 

 

Figure 2.15 Malaria, Cholera, Dengue Fever, Hand, Foot, and Mouth Disease 

(HFMD) cases for each state in Malaysia, 2010–2016. ..................... 68 

Figure 2.16 Employment in Sarawak by Economic Sector, 2017-2019 ............... 68 

Figure 2.17 A Thematic Analysis of Elimination.................................................. 89 

Figure 2.18 A Thematic Analysis of Substitution ................................................. 91 

Figure 2.19 A Thematic Analysis of Engineering Controls .................................. 92 

Figure 2.20 A Thematic Analysis of Administrative Controls .............................. 93 

Figure 2.21 A Thematic Analysis of Personal Protective Equipment (PPE) ........ 94 

Figure 2.22 Self-awareness Theoretical Framework ........................................... 104 

Figure 2.23 Conceptual Framework of this Research ......................................... 107 

Figure 3.1 Research Onion ................................................................................ 112 

Figure 3.2 Research Onion adapted for this Study ............................................ 113 

Figure 3.3 Exploratory Sequential Research Method of this Study .................. 124 

Figure 3.4 The Flow Chart for Objectives 1 and 2 ............................................ 134 

Figure 3.5 Step 1: Documentation ..................................................................... 139 

Figure 3.6 Step 2: Coding .................................................................................. 139 

Figure 3.7 Step 3: Analyse the Data by Network .............................................. 140 

Figure 3.8 Development of Questionnaire ........................................................ 218 

Figure 3.9 The Flow Chart for Objective  3 ...................................................... 241 

Figure 4.1 Awareness of Applied Malaysia Regulation (Frequency) ............... 255 

Figure 4.2 How did you learn about these regulations (Frequency) ................. 257 

Figure 4.3 Awareness Level of Contractors for Toilet Facilities ...................... 266 

Figure 4.4 Awareness Level of Contractors for Washing Facilities.................. 268 

Figure 4.5 Awareness Level of Contractors for Drinking-water ....................... 270 

Figure 4.6 Awareness Level of Contractors for Changing Rooms and Lockers

 .......................................................................................................... 272 

Figure 4.7 Awareness Level of Contractors for Rest Facilities ......................... 274 



xvi 

 

Figure 4.8 Frequency of Infectious Diseases on Construction Sites in Sarawak

 .......................................................................................................... 280 

Figure 4.9 Type of Infectious Diseases (Percentage) ........................................ 281 

Figure 4.10 Redefine the Hierarchy of Controls Framework to Prevent 

Infectious Diseases on Construction Sites ....................................... 309 

  



xvii 

 

LIST OF ABBREVIATIONS 

CIDB  Construction Industry Development Board 

DOSH Department of Occupational Safety and Health 

TB Tuberculosis 

WF Welfare Facilities 

WASH Water, Sanitation, Hygiene 

PPE Personal Protective Equipment 

SLR Systematic Literature Review 

SPSS Statistical Package for the Social Sciences 

  



xviii 

 

LIST OF APPENDICES 

Appendix A Verification For Six Experts (Content Validity) 

Appendix B  Verification For Five Raters (Experts) (Face Validity) 

Appendix C  Final Questionnaire Form 

Appendix D Sankey Diagram 



xix 

 

PENTAKRIFAN SEMULA RANGKA KERJA PENCEGAHAN 

PENYAKIT BERJANGKIT MELALUI HIERARKI KAWALAN TAPAK 

PEMBINAAN DI SARAWAK 

ABSTRAK 

 Kejadian penyakit berjangkit dalam kalangan pekerja binaan di tapak 

pembinaan kekal sebagai cabaran utama, terutamanya bagi kontraktor kecil yang 

mempunyai sumber terhad. Walaupun langkah pencegahan telah sedia ada, 

kekurangan kemudahan kebajikan dan pelaksanaan strategi kawalan yang tidak 

konsisten terus menimbulkan risiko yang ketara, menjejaskan kesejahteraan pekerja 

serta kelestarian keseluruhan projek. Kajian ini bertujuan untuk (1) menilai tahap 

kesedaran kontraktor kecil di Sarawak mengenai kemudahan kebajikan di tapak 

pembinaan, (2) mengkaji perspektif mereka terhadap pendekatan pencegahan penyakit 

berjangkit, dan (3) membangunkan serta mengesahkan semula kerangka hierarki 

kawalan yang telah diperhalusi. Pendekatan kaedah campuran eksploratori berjujukan 

digunakan bagi mencapai objektif ini. Kajian bermula dengan pengumpulan data 

kualitatif melalui semakan dokumen dan analisis tematik, diikuti dengan tinjauan 

terhadap 283 kontraktor kecil. Analisis statistik dijalankan bagi memastikan kesahan 

dan kebolehpercayaan instrumen kajian. Seterusnya, temu bual berstruktur dengan 

enam orang pakar daripada agensi kerajaan dan akademia dijalankan bagi 

mengesahkan semula kerangka hierarki kawalan yang telah diperbaharui. Penemuan 

kajian menunjukkan bahawa kebanyakan kontraktor mempunyai tahap kesedaran yang 

rendah terhadap kemudahan kebajikan, namun mereka amat menyokong 

pelaksanaannya sebagai langkah pencegahan penyakit berjangkit. Walaupun 

perspektif terhadap hierarki kawalan adalah berbeza, kebanyakan responden 



xx 

 

menganggap peralatan perlindungan diri (PPE) sebagai langkah paling berkesan, 

diikuti kawalan kejuruteraan, kawalan pentadbiran, penghapusan, dan penggantian. 

Dapatan ini menekankan keperluan pengurus tapak bina dan pembuat dasar untuk 

memperkukuh penyediaan kemudahan kebajikan serta memberi keutamaan kepada 

langkah kawalan yang lebih mampan dan berkesan. Walau bagaimanapun, majoriti 

pakar menyatakan keraguan terhadap kerangka hierarki kawalan (HOC) yang telah 

diperhalusi, menunjukkan bahawa aplikasi praktikal dan penambahbaikan lanjut 

diperlukan bagi meningkatkan keberkesanannya. Dengan mengintegrasikan hasil 

kajian ini ke dalam amalan pengurusan tapak dan rangka kerja peraturan, industri 

pembinaan dapat menyokong pembangunan lestari dengan meningkatkan kesihatan 

pekerja, mengurangkan risiko kesihatan pekerjaan, serta mewujudkan persekitaran 

kerja yang lebih selamat dan berdaya tahan. Selari dengan Matlamat Pembangunan 

Mampan (SDG 3: Kesihatan dan Kesejahteraan Baik, SDG 8: Pekerjaan yang Sesuai 

dan Pertumbuhan Ekonomi, serta SDG 11: Bandar dan Komuniti Mampan), kajian ini 

menekankan peranan kritikal kebajikan pekerja dalam memastikan industri pembinaan 

yang lebih selamat dan lestari.



xxi 

 

REDEFINING THE INFECTIOUS DISEASE PREVENTION 

FRAMEWORK THROUGH HIERARCHY OF CONTROLS ON 

CONSTRUCTION SITES IN SARAWAK 

ABSTRACT 

The occurrence of infectious diseases among on-site construction workers 

remains a significant challenge, particularly for small-scale contractors with limited 

resources. Despite existing preventive measures, inadequate welfare facilities and 

inconsistent implementation of control strategies continue to present substantial risks, 

affecting both worker well-being and overall project sustainability. This study aims to 

(1) assess the awareness of Sarawak’s small-scale contractors regarding on-site 

welfare facilities, (2) examine their perspectives on infectious disease prevention 

approaches, and (3) develop and validate a redefined hierarchy of controls framework. 

An exploratory sequential mixed-method approach was employed to achieve these 

objectives. The study began with qualitative data collection through document review 

and thematic analysis, followed by a survey of 283 small-scale contractors. Statistical 

analyses were conducted to ensure the validity and reliability of the instrument. 

Subsequently, structured interviews with six experts from government agencies and 

academia were carried out to validate the revised hierarchy of controls framework. The 

findings indicate that most contractors have limited awareness of welfare facilities but 

strongly support their implementation as a preventive measure against infectious 

diseases. While perspectives on the hierarchy of controls varied, the majority 

perceived personal protective equipment (PPE) as the most effective measure, 

followed by engineering controls, administrative controls, elimination, and 

substitution. Nevertheless, the majority of experts expressed reservations regarding the 
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newly redefined hierarchy of controls (HOC) framework, suggesting that further 

practical application and refinement are necessary to enhance its effectiveness. These 

insights highlight the need for construction site managers and policymakers to enhance 

welfare provisions and prioritize sustainable, higher-level control measures. By 

integrating these findings into site management practices and regulatory frameworks, 

the construction industry can promote sustainable development by improving worker 

health, reducing occupational health risks, and fostering safer, more resilient 

workplaces. Aligning with Sustainable Development Goals (SDG 3: Good Health and 

Well-being, SDG 8: Decent Work and Economic Growth, and SDG 11: Sustainable 

Cities and Communities), this study emphasizes the critical role of worker welfare in 

ensuring a safer, more sustainable construction industry. 
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CHAPTER 1  
 

INTRODUCTION 

1.1 Introduction   

Chapter 1 covers the idea of this thesis. The research aims to outline the study’s 

main objective which focuses on-site welfare amenities and the practical strategies for 

preventing on-site infectious diseases. Subsequently, the awareness levels of small-

scale contractors regarding on-site welfare facilities in Sarawak were examined. In 

addition, based on previous studies, no perspective by contractors in Sarawak for the 

Hierarchy of Controls in order for on-site infection disease prevention can currently 

be found. Therefore, the aim of this study is to redefine the hierarchy of controls on 

construction sites according to the perspective of small-scale contractors in Sarawak 

in order to develop an effective prevention framework for infectious diseases.  

1.2 Research Rationale 

This study was conducted based on the researcher’s internship experience at a 

small-scale construction company in Bintangor, Sarawak. Infectious diseases, welfare 

facilities, efficient methods for preventing infectious diseases, and hierarchy of 

controls are the four primary areas of focus for further research. Based on observations 

and firsthand experience, it was concluded that the construction company did not offer 

sufficient welfare facilities to its employees. 

For example, contractors failed to supply temporary restrooms and washing 

facilities for their on-site employees. These two basic amenities are essential for site 

workers and it is the employer's duty to maintain a hygienic and clean working 

environment (Hatem et al., 2019). These facilities are necessary to avert illnesses that 
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could harm employees' health and productivity (Adepu et al., 2022). This has therefore 

provided the rationale and motivation for further research. 

According to Preventing Infectious Diseases on Construction Projects (2020), 

an employer's facilities may significantly impact the health of employees who work 

there. Observations made at a study field location in Bintangor indicated that the 

majority of small-scale contractors have temporary housing facilities, referred to as 

"mam nan" in the Chinese Fuzhou dialect. However, Figure 1.1, Figure 1.2, and Figure 

1.3 show that the majority of these facilities fall short of the necessary requirements. 

The lack of welfare services at the construction site in Sarawak exemplifies this 

situation. 

Datuk Seri Fadillah Yusof, speaking in Kuching in 2021, acknowledged this 

issue stating that contractors disregarded the housing conditions of workers, which 

were typically cramped and unhygienic (Minister: Onus on Contractors to Provide 

Standard Workers’ Lodging under Act 446, 2021). As a result, this has become a 

pressing challenge for small construction companies in Sarawak and highlights the 

insufficient welfare facilities on-site.  

     

Figure 1.1 Temporary Housing Facilities in Jalan Kelupu, Bintangor, Sarawak 

Source: On-site Survey in Bintangor, 2021 
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Figure 1.2 Temporary Housing Facilities in Bintangor, Sarawak 

Source: On-site Survey in Bintangor, 2021 

 

 

Figure 1.3 Temporary Housing Facilities in Sarikei, Sarawak 

Source: On-site Survey in Sarikei, 2023 
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Another rationale for this study was the COVID-19 pandemic, which posed a 

significant risk for small-scale construction sites where infectious diseases could 

proliferate. Therefore, the aim of this study is to conduct an in-depth investigation into 

these issues and understand how the relationship between facilities can aid in the 

prevention of infectious diseases. Consequently, several questions emerged during the 

conceptualisation phase, such as "What constitutes an effective approach to prevent 

on-site infectious diseases according to these contractors?" and "To what extent are 

these contractors aware of on-site welfare facilities?".  

1.3 Research Background  

The construction sector in Malaysia is experiencing significant growth and can 

serve as a reference point for our nation's progress. However, due to the rapid pace of 

construction work, unwanted accidents occasionally occur at construction sites in 

Malaysia. Research by Rahim Abdul Hamid et al. (2019) highlights that equipment 

failure, major crane accidents, and falls from heights are the most common accident 

cases on construction sites. These accidents can lead to injuries, equipment damage, 

or even fatalities (Gopalakrishnan & Mohan Kumar, 2020). This issue not only impacts 

project timelines but also compromises the quality of work. 

However, an emphasis on the safety of site worker requires prioritising their 

health and well-being  (Zhang et al., 2020). Adverse outcomes could arise from ill 

employees transmitting illnesses to others. Furthermore, as a result of the COVID-19 

pandemic in Malaysia, infectious diseases has become a critical issue and concern 

especially in Malaysia's construction sector which was heavily impacted by outbreaks 

of infectious diseases (Gopalakrishnan & Mohan Kumar, 2020) lists 13 different 

illness categories that can afflict construction workers. However, despite these 13 
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health concerns, research on infectious diseases at construction sites are scarce. To 

address the issue of infectious diseases at construction sites, this research focuses on 

implementing an efficient preventive approach.  

The construction industry was heavily impacted by the rapid approach of the 

COVID-19 outbreak. Its initial emergence in Malaysia triggered widespread panic 

significant disruption across various sectors. Among the industries affected, the 

construction industry stood out (Baker et al., 2020). This is largely attributed to the 

challenging working conditions prevalent within the industry, which include factors 

such as the temporary nature of construction work, short-term employer-employee 

relationships, unpredictable hours, inadequate amenities, and the lack of sufficient 

welfare facilities. Additionally, Nuhu et al. (2020) found that contractors often neglect 

the basic requirements for adequate welfare facilities. 

Construction is also a high-risk industry as its employees frequently have to 

relocate, work in dangerous settings, and live in unhygienic conditions. These factors 

heighten the susceptibility to severe occupational health issues as well as the spread of 

infectious diseases. Insufficient restrooms and hand washing facilities can lead to the 

transmission of illnesses among site workers who are unable to maintain proper 

hygiene practices after using the restroom or before meals (Thabit & Younus, 2018). 

Additionally, welfare amenities play a crucial in mitigating worker fatigue and overall 

health. These amenities include clean drinking water, laundry facilities, restrooms, 

shelters, changing rooms, and transportation support from home to work (Business 

Bliss FZE, 2018). Thus, the provision and maintenance of these facilities is typically 

fall under the responsibility of either a single contractor or a consortium of independent 

contractors (Campbell & Gunning, 2020). 
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Currently, COVID-19 is still a major concern at construction sites, with 

construction workers experiencing a higher rate of hospitalization compared to the 

general population. A study conducted by Pasco et al.'s (2020) found that the 

cumulative hospitalisation rate for the overall population was expected to be 1.5 per 

1000 individuals, while for construction workers it was projected to be 6.8 per 1000 

workers based on COVID-19 hospital case reports from the Austin-Round Rock 

Metropolitan area up until August 20, 2020 (Figure 1.4). This suggests that 

construction workers were particularly vulnerable to contracting the virus during the 

pandemic. 

  

Figure 1.4 Estimated Number of Hospitalizations Caused by Coronavirus 

Disease in the Austin–Round Rock Metropolitan Area in 2019 

Source: (Pasco et al., 2020) 

 

Furthermore, a major challenge to safeguarding construction site workers 

against infectious diseases is the provision of adequate welfare facilities. Resources 

provided by the Preventing Infectious Diseases on Construction Projects (2020) have 

been invaluable in designing welfare facilities that are essential for preventing on-site 
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infectious diseases. These resources also help in ensuring that all individuals in the 

workplace understand their responsibilities under the Occupational Health and Safety 

Act (OHSA) and its guidelines. It is a legal requirement for employers to provide their 

workers with safe, satisfactory, and sufficient welfare facilities. The primary objective 

of adequate welfare facilities is to maintain cleanliness and by providing sufficient on-

site facilities, employees can practice good personal hygiene and curb the transmission 

of illness. 

The need for a framework to prevent infectious diseases on construction sites 

is further highlighted by the most recent coronavirus outbreak. Protecting construction 

workers from a variety of on-site illnesses and developing a standard prevention 

framework for diseases encountered on-site are therefore extremely important. A 

systematic approach to infection and disease prevention on the job site is through the 

hierarchy of controls, which consists of five levels: elimination, substitution, 

engineering controls, administrative controls, and PPE. Consequently, contractors can 

mitigate the risk of on-site diseases transmission by adhering to these five levels. 

However, there are notably very few studies that examine frameworks encompassing 

comprehensive infectious disease prevention strategies, a hierarchy of on-site control 

practices, the perspectives from users (contractors), and the use of welfare facilities by 

workers as a preventive approach on construction sites in Sarawak. As a result, this 

study emphasises on how welfare facilities can integrate into the hierarchy of controls 

on construction sites. It highlights the limited research that has been conducted and the 

correlation between welfare facilities and on-site illness prevention.  

Heading 1.5 (page 13) outlines the three objectives developed in order to 

accomplish the research aims. The respondents in this study are small-scale 

Sarawakian contractor companies registered with CIDB under the B04: Kerja-Kerja 
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Pembinaan Bangunan category. The prevention framework that was developed was 

verified through consultation with a few selected experts. Questionnaires and 

interview schedules were distributed for data collection to contractors in Sarawak as 

well as the relevant experts. The gathered data were analysed using Atlas—ti software 

for thematic analysis and interview data, and Excel and SPSS for both the pilot study 

and actual data collection. 

1.4 Problem Statement  

The primary goal of occupational health and safety (OHS), a subset of public 

health, is to improve the well-being and safety of employees in the workplace. Laws 

and regulations are essential for safeguarding employees against diseases. Given the 

significant impact of infectious diseases on employee health, addressing this issue has 

emerged as a top priority for OHS. The OSH division is responsible for overseeing 

matters pertaining to health and safety. Additionally, the Lembaga Pembangunan 

Industri Pembinaan Malaysia (CIDB), a government agency in Malaysia, has 

endeavored to promote safety and health standards within the construction industry 

(Construction Safety Management in Malaysia with CIDB Standard, 2021).  

The Department of Occupational Safety and Health (DOSH) and CIDB are in 

charge of overseeing the safety and the health of workers in Malaysia. Nevertheless, 

contractors remain largely unaware of the recommendations provided by these two 

agencies regarding the protection of employees' rights. Mohd Bakri (2020) asserts that 

contractors' ignorance of the OSH management protocols may have contributed to 

accidents on construction sites. Additionally, high rates of injury and fatality can be 

attributed to factors such as subcontracting, insufficient safety training, a lack of 

awareness regarding safety practices, ineffective safety regulations, and unsupportive 
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upper management (Halim et al., 2020). Furthermore, according to Hassan et al. (2018), 

there is a disregard for hygiene policies and practices within the construction industry. 

Thus, it is imperative to assess the level of awareness among contractors and 

subsequently avoid unintended illnesses. 

In order to support the survival of the construction industry during critical 

situations, especially for small contractor companies, CIDB has introduced the "CIDB 

Prihatin Initiative," which encompasses nine schemes, including the suspension of 

levy payments, delay in construction personnel skill training, and funding for skill 

competency assessment (Esa et al., 2020). For example, some contractors took the 

initiative to educate their workers on COVID-19 safety measures during the outbreak. 

The government has also implemented new restrictions in workplaces to prevent the 

spread of the virus, while CIDB Malaysia has conducted inspections on construction 

sites to ensure compliance among workers. Surprisingly, only 50% of Malaysian 

workers are seen wearing masks (Olanrewaju et al., 2021). This raises the question of 

why the remaining percentage of workers have failed to adhere to this important safety 

measure. 

One of the main topics of this study is construction site hygiene. Maintaining 

cleanliness on construction sites is difficult, and poor sanitation practices could hasten 

the spread of infectious diseases. In addition to operational safety concerns, during 

COVID-19 outbreaks, it is imperative that the issues of hygiene among on-site 

employees and maintaining site cleanliness be addressed. Therefore, the most common 

and crucial method of preventing infections on construction sites is ensuring 

cleanliness and personal hygiene (Hassan et al., 2018).  
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By providing personal hygiene amenities and on-site sanitation, welfare 

facilities are an effective strategy to mitigate pandemics and disease outbreaks on sites 

(Gyamfi et al., 2021). This approach is supported by Adepu et al. (2022), who note 

that exposure to infectious diseases can occur on building sites due to a lack of 

restrooms and laundry facilities. The researcher emphasises that these basic yet crucial 

amenities are essential for workers living on construction sites. Despite these 

approaches, poor hygiene conditions are prevalent in many construction sites, making 

them fertile breeding grounds for infectious diseases. Particularly in regions such as 

Singapore and Malaysia, common infectious diseases found on construction sites 

include cholera, malaria, and dengue fever. Similarly, in Kuching, Sarawak,  according 

to the Dayak Daily (2019) there is a lack of contractor awareness regarding on-site 

health and safety for construction workers. Also, the hierarchy of controls framework 

for preventing infectious diseases on sites based on the contractor’s opinion is unclear. 

A proactive approach to prevention on-site can be fruitful, although most concentrate 

on a single disease or preventive strategy, according to the prior study.  

The Singaporean dengue control programme serves as an example of a dengue 

prevention strategy on building sites (Sim et al., 2020). Ammad et al. (2021) discussed 

the significance of Personal Protective Equipment (PPE) and suggested reexamining 

how protective equipment is used in the construction industry. The study used the 

hierarchy of controls framework for the prevention of infectious disease on 

construction sites, as adopted by Adepu et al. (2022). The five levels of the hierarchy 

of controls were used to analyse and discuss the disease prevention strategy related to 

each level. According to V. Wong et al. (2023a) and V. Wong et al. (2023b), the 

reliability and validity of HOC instruments are crucial for effective implementation. 

These aspects can be enhanced by incorporating feedback from contractors. Hence, 
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this research tends to present different views on why it is crucial to address these five 

levels. For instance, different perspectives affect the extent of elimination at level 1. 

The success of preventing infectious diseases on-site varies across levels based on the 

contractor's perspectives. Prior studies have noted that welfare facilities are essential 

for preventing infectious diseases on-site.  Consequently, the purpose of this study is 

to ascertain the contractors’ level of awareness regarding welfare facilities (Objective 

1) and determine the optimal strategy for preventing on-site illnesses (Objective 2). 

Finally, objective 3 involves validating the revised hierarchy of controls prevention 

framework with selected experts.  

Furthermore, sustainable construction development remains a challenge, 

particularly in Sarawak (Zainordin, 2019). A comprehensive approach to worker 

welfare and occupational health is necessary in alignment with international best 

practices and regulatory frameworks, such as those established by the Occupational 

Safety and Health Administration (OSHA) (Koh et al., 2022). However, there remains 

a significant gap in empirical data regarding the awareness levels of small-scale 

contractors concerning welfare facilities, as well as their perspectives on effective 

infectious disease prevention strategies (V. Wong et al., 2024). One of the key 

approaches to mitigating occupational health risks is the Hierarchy of Controls (HOC) 

framework, which systematically ranks control measures based on their effectiveness. 

However, its application within small-scale construction projects in Sarawak remains 

poorly documented, leading to inconsistent implementation of higher-level control 

measures such as elimination, substitution, and engineering controls. This gap raises 

concerns about the long-term sustainability of health and safety practices in the 

industry. To address this issue, a redefined HOC framework is necessary to better 

guide small-scale contractors in selecting and implementing appropriate control 
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measures for infectious disease prevention. By validating this framework, the study 

aims to enhance occupational health standards, support regulatory compliance, and 

promote sustainable construction development by prioritizing higher-level preventive 

strategies over-reactive measures such as PPE alone. 

Hence, this study seeks to assess the awareness levels of small-scale 

contractors in Sarawak regarding welfare facilities on construction sites and to 

examine their perspectives on the most effective approaches for infectious disease 

prevention based on the HoC framework. By identifying gaps in knowledge and 

preferred preventive measures, the findings of this research aim to contribute to the 

enhancement of occupational health standards and the promotion of sustainable 

construction practices in the region. 
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1.5 Research Questions  

The three research questions are: 

Q1. Which level of contractor awareness provides welfare facilities on-site in 

Sarawak? 

Q2. What are the contractors’ perspectives on infectious disease prevention 

based on the hierarchy of controls in Sarawak? 

Q3. Is the ranking in the hierarchy of controls in the new framework suitable, as 

agreed by the experts? 
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1.6 Research Aim and Objectives  

The goal of this study is to reinterpret the hierarchy of controls framework and 

demonstrate the critical role welfare facilities play in preventing infectious diseases on 

construction sites. Therefore, three objectives have been created to achieve the goal, 

which are as follows: 

Objective 1: To ascertain the contractor’s awareness of suitable welfare 

facilities for construction sites in Sarawak.  

Small-scale contractors in Sarawak have the greatest number of 

practitioners enrolled in CIDB Sarawak, according to data from 

Table 2.7. Objective one centres on the contractor's cognizance of 

the insufficiency of welfare amenities available on the specific site 

in Sarawak, as determined by the data. The results of the first 

objective determined how many contractors prioritise the health and 

safety of their employees while upholding appropriate sanitation 

standards and adhering to legal and regulatory requirements for on-

site facilities.  

 

Objective 2:  To evaluate the most effective on-site infectious disease 

prevention approach among Sarawak’s small-scale contractors 

using the hierarchy of controls. 

In order to achieve this goal and have a successful strategy for 

preventing infectious diseases among employees, the hierarchy of 

controls was modified. Small-scale contractors in Sarawak were 
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given a set of questionnaires via Google Forms to complete in order 

to learn more about their attitudes and knowledge regarding 

infectious diseases as well as their plans for preventing them on the 

job site. Consequently, the opinions of the selected contractors 

regarding the prevention of infectious diseases within the five-level 

hierarchy of the control system were determined. 

 

Objective 3:  To develop and validate a redefined hierarchy of controls 

framework for on-site infectious disease prevention.  

Based on the information gathered from objective two, the 

framework was constructed. Experts were consulted in order to 

confirm the information that was obtained. Eventually, a framework 

was developed in Sarawak that was focused on small-scale 

contractors. 
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1.7 Significance of the Study  

The construction industry is essential for the Malaysian economy and is key to the 

development of national economies worldwide. Since the COVID-19 pandemic, the 

Malaysian government has been prioritising the safety and welfare of workers in the 

construction industry. Therefore, this study is important for comprehending the 

implementation of welfare facilities and the management of disease control at 

construction sites in Malaysia.  

1.7.1 Site Workers 

Construction sites can be a breeding ground for infectious diseases because of the 

variety of hazards and the fact that workers come from different backgrounds. 

Preventive measures help protect the health and safety of workers by reducing the risk 

of illnesses that could cause them to miss work, develop long-term health problems, 

or even fatalities.  

1.7.2 Contractors and Personnel 

This study offers contractors a comprehensive analysis of welfare facilities available 

on construction sites, an important resource for ensuring the provision of adequate 

amenities for on-site construction. By consulting this framework, contractors gained a 

comprehensive understanding of the requirements for staff provisions. This is an 

important step in improving illness prevention and reducing the spread of infectious 

diseases. Also, improved health and safety practices at construction sites can benefit 

personnel (personnel who visit the construction sites) by reducing the risk of illness 

and injury. 
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1.7.3 Knowledge Gap 

Despite the recognition of infectious disease risks in construction, there may still be 

gaps in understanding the effective control measures in the hierarchy of controls based 

on small-scale contractors. Hence, this research can help fill these knowledge gaps, 

leading to more informed decision-making and better protection of workers' health. 
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1.8 Scope of the Study 

The research aims determined the parameters for the analysis of the subjects and the 

domains that were explored, taking into account the limitations and extent of the study. 

Due to constraints on time and resources, the research's scope and limitations are 

described in the following section. 

1.8.1 Population Sample  

The study collected data from small-scale construction companies in Sarawak 

registered with CIDB under the "B04: Kerja-Kerja Pembinaan Bangunan" category. 

The data was verified by Kerajaan Negeri Sarawak (2021) and the Contractor 

Company (2022). The research focused on statutory measures and intramural facilities. 

As a result, the sample size or respondents for this study were restricted to independent 

contractors.  

1.8.2 Infectious diseases  

According to the Representative Office for Malaysia (2019), the study of infectious 

diseases is restricted to the top ten illnesses prevalent on construction sites in Malaysia. 

These include dengue, HIV, HFMD, TB, gonorrhea, hepatitis B, hepatitis C, 

leptospirosis, syphilis, and malaria. However, a systematic review of the literature 

identified only eight categories of infectious diseases, which were taken into account 

in this investigation and are one of the questions in the questionnaire form. 

1.8.3 Scope of Objectives 

The scope of objectives in this study focused on the level of awareness among 

small-scale contractors in Sarawak regarding the provision of welfare amenities on 

construction sites. The aim of this investigation is to determine whether these 

contractors have a high, medium, or low level of awareness. Additionally, a hierarchy 
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of controls framework was employed based on the contractors' opinions and 

perspectives on the most effective approach to prevent infectious diseases on 

construction sites. This hierarchy consists of five levels: elimination, substitution, 

engineering controls, administrative controls, and PPE. According to this framework, 

the classification for welfare facilities falls under level three, which is engineering 

controls. This concept is supported by research conducted by Adepu et al. (2022). 
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1.9 Research Methodology 

Numerous methods, processes, and models are available in research techniques 

to assist researchers in achieving their objectives. A thorough discussion of the 

methodology is covered in this chapter. In order to combine qualitative and 

quantitative research methods, this study used a mixed-methods approach (exploratory 

sequential mixed method complex). However, the majority of this study was more 

quantitative as it focused primarily on numbers. The qualitative approach was only 

used in the thematic analysis of documents from the interview data for objective 3. 

The methodological framework of this research is shown in Figure 1.5.  

This study begins with the conceptualisation of the research, as shown in 

Figure 1.5. Subsequently, by selecting pertinent keywords, a review of the literature 

was conducted. From the literature review, the research problem was identified, and 

the most cited research paper was analysed to consider the research gap. Questions 

were then formulated, and research objectives were established based on the research 

problem. Following the literature review, chapters two and three proceeded to develop 

a theoretical and conceptual framework.  

This study employed the research onion method which consists of six levels. 

The steps involved in forming a research study are covered in each level. The primary 

strategy adopted in this study is the quantitative approach. To ascertain the validity 

and reliability of the questionnaire, the content validity (content validity index), kappa 

statistics, and face validity (face validity index) tests have been carried out by experts 

and analysed by using Excel. Then, a pilot study (construct validity and internal 

consistency reliability) was conducted, and relevant small-scale contractors validated 

the questionnaire by using SPSS. Data collection continued for specific contractors 
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(283 sample sizes) by questionnaire through Google form. SPSS was used to analyse 

the data, and a pre-defined framework was developed.  

Furthermore, the revised framework was validated through organised email 

interviews with OSHA personnel and academic specialists. Atlas Ti was used to 

review the outcome of the interviews. Ultimately, the thesis encompasses 

comprehensive sections, including data collection, data analysis, concluding remarks, 

and recommendations. Consequently, a novel framework featuring a hierarchy of 

controls was formulated to prevent the spread of infectious diseases on construction 

sites. This framework seeks to achieve three specific research objectives.  
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 Figure 1.5 Methodological Framework
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1.10 Thesis Structure   

The thesis consists of five chapters. Each chapter discusses details in the following 

manner: 

Chapter 1:  

 

Introduction 

The study's introduction, which includes the problem statement, 

aim and objectives, research questions, significance of the 

study, scope of the study, and thesis structure, is presented in 

chapter one.  

 

Chapter 2:  

 

Literature Review 

Chapter two summarises earlier research on infectious diseases, 

welfare laws, and practices by construction contractors in  

Sarawak. To determine the types of infectious diseases present 

on construction sites, a thorough analysis of infectious disease 

cases in Malaysia was conducted. Additionally, this chapter 

provides a deeper exploration of the application of the hierarchy 

of controls framework in preventing infectious diseases.  

 

Chapter 3:  

 

Research Methodology 

Chapter three describes the research methodology used for this 

study with a particular emphasis on the techniques employed to 

conduct the study. It explains the mixed-method approach used 

in this investigation, detailing the methods for data collection 

and analysis, the construction of instruments, and the validity 

and reliability of designed questionnaire in Google Form. 
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Chapter 4: 

 

Data Analysis and Findings  

Chapter four presents the outcomes derived from both the 

quantitative and qualitative approaches. Data collection 

methods included questionnaires, structured interviews, content 

analysis, and thematic analysis. The findings were 

systematically presented ensuring coherence and logical 

progression. Following this, the chapter proceeds to summarise 

the data in conjuction with the document review, providing a 

comprehensive overview of the research findings. 

 

Chapter 5:  

 

Conclusions and Recommendations 

In chapter five, the research conclusions regarding its 

objectives and questions are elaborated upon. Finally, this 

chapter provides recommendations for future research 

directions. 

 

 


