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January 2022 
 
 

Chairman : Karmegam Karuppiah, PhD 
Faculty  : Medicine and Health Sciences 
 
 
The respiratory system is the cement industry's most weak organ. Air pollution, 
with a range of health consequences, known to cause major public health 
issues. Few studies have been carried out on acute effects of cement dust 
exposure on Occupational Health and Safety of the workers. The objective of 
this study is to determine the prevalence of occupational safety and health 
among cement workers using lung functions test in Ipoh, Perak. This study is 
conducted to investigate the associations between current "total" dust exposure 
and acute respiratory symptoms and lung function among cement factory 
workers. This study was conducted in a cement factory in Ipoh, Perak. A total 
of 104 workers involved in this study. This study design is cross-sectional study 
utilising the quantitative method and polling sampling method was utilised to 
sample the respondents based on the inclusion criteria in order to measure the 
particulate matter from different work stations (raw material, kiln and packing), 
respiratory symptoms data and lung function test. The data were obtained by a 
set of questionnaire adapted from the European Community Respiratory Health 
Survey II (EC-RHS II, 2014), spirometer and DustTrak. Kiln workstation 
recorded the highest distribution of lung function abnormalities. Meanwhile, the 
highest reading of dust measurements is in the packing (0.44 mg/m3). This is 
due to the work process in this work station which generated high volume of 
dust. The correlation between the dust exposure and lung function, FVC and 
FEV1 showed significant relationship with the exposure of dust with value of (r 
= -0.307, p-value = 0.002) and (r = -0.270, p-value = 0.006) respectively. Most 
significant symptoms reported by the workers was coughing in the morning (p-
value = 0.044). The comparison of lung function between all work station, FVC 
and FEV1 shows statistical differences among work station with the value of (z 
= 9.568, p-value = 0.008) and (z = 7.769, p-value = 0.021) respectively. 
Majority of the workers had respiratory symptoms of shortness of breath. The 
highest number of workers that exposed to the dust was workers from the kiln 
work station. To conclude, there is a prevalence of occupational safety and 
health among cement workers using lung functions test in Ipoh, Perak. This 
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study shows that respiratory problems are associated with exposure to cement 
dust. Exposure to high concentration of cement dust in the cement 
manufacturing facility is associated with the decrease in the lung function of the 
workers. The exposure of dust also found to be responsible for the increased 
prevalence of respiratory symptoms towards of the respondents. Personal 
monitoring using compact, battery-powered equipment allows for the 
assessment of an individual's exposure while they go about their everyday 
activities. Personal monitoring can significantly minimise misclassification of 
exposure and increase the ability to find associations between particle pollution 
and negative health consequences Also, cement dust exposure could be 
decreased by using wet or dry dust reduction engineering controls, enclosed 
cabs, and implementing a dust control program. Furthermore, this research can 
be used as a baseline for the core business. It is also critical for management 
to arrange with specialists such as Occupational Health Doctors (OHD) for a 
thorough medical examination and frequent lung function tests more frequently 
for their workers. 
 
 
Keywords: Lung function, spirometry test, cement manufacturing, particulate 
matter. 
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Tiada banyak kajian yang telah dijalankan terhadap kesan akut (genting) 
pendedahan habuk simen terhadap Kesihatan dan Keselamatan Pekerjaan 
pekerja. Objektif kajian ini adalah untuk menentukan kelaziman keselamatan 
dan kesihatan pekerjaan di kalangan pekerja simen menggunakan ujian fungsi 
paru-paru di Ipoh, Perak. Kajian ini dijalankan untuk menyiasat perkaitan 
antara pendedahan debu jumlah keseleruhan semasa dan gejala pernafasan 
akut dan fungsi paru-paru di kalangan pekerja kilang kuari..  Oleh itu, tujuan 
utama kajian ini dijalankan adalah untuk mengenalpasti kelaziman simptom-
simptom respiratori dan fungsi paru-paru dalam kalangan pekerja kilang simen 
menggunakan ujian fungsi paru-paru. Kajian ini dijalankan di salah sebuah 
kilang simen di Ipoh, Perak. Seramai 104 pekerja yang telah terlibat dalam 
kajian ini. Reka bentuk kajian ini adalah kajian keratan rentas menggunakan 
kaedah kuantitatif dan kaedah persampelan undian digunakan untuk 
mengambil sampel responden berdasarkan kriteria kemasukan bagi mengukur 
zarah dari stesen kerja yang berbeza (bahan mentah, tanur dan 
pembungkusan), data gejala pernafasan. dan ujian fungsi paru-paru. Maklumat 
untuk kajian ini diperolah dengan menggunakan borang soal selidik yang 
diadaptasi dari Kaji Selidik Komuniti Kesihatan Respiratori Eropah (EC-RHS II, 
2014), spirometer dan DustTrak. Stesen kerja Kiln merekodkan pengedaran 
tertinggi bagi fungsi paruparu yang tidak normal. Sementara itu, catatan 
pengukuran habuk paling tinggi adalah di stesen kerja Pembungkusan (0.44 
mg/m3). Hal ini disebabkan oleh proses kerja di tempat tersebut menghasilkan 
habuk yang paling banyak. Kolerasi antara pendedahan habuk dan fungsi 
paru-paru, FVC dan FEV1 menunjukkan perhubungan yang penting terhadap 
pendedahan habuk dengan nilai (r = -0.307, nlai p = 0.002) dan (r = -0.270, 
nilai p = 0.006) masing-masing. Simptom-simptom penting yang dilaporkan 
oleh pekerja-pekerja adalah batuk pada waktu pagi (nilai p = 0.044). 
Pembandingan fungsi paru-paru antara semua stesen kerja, FVC dan FEV1 
menunjukkan perbezaan statistik antara stesen kerja dengan nilai (z = 9.568, 
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nilai p = 0.008) dan (z = 7.769, nilai p = 0.021) masing-masing. Kebanyakkan 
pekerja mengalami simptom sesak nafas. Pekerja yang paling banyak 
terdedah dengan habuk adalah dari stesen kerja Kiln. Hasil pemerhatian 
mendapati pekerjapekerja tidak mengamalkan pemakaian alat pelindung diri 
yang betul di stesen kerja. Oleh itu, beberapa program pencegahan perlu 
dijalankan terhadap pekerja-pekerja untuk memupuk mereka terhadap 
kepentingan pemakaian alat pelindung diri. Pemantauan peribadi boleh 
meminimumkan salah klasifikasi pendedahan dengan ketara dan 
meningkatkan keupayaan untuk mencari perkaitan antara pencemaran zarah 
dan akibat kesihatan negatif Selain itu, pendedahan habuk simen boleh 
dikurangkan dengan menggunakan kawalan kejuruteraan pengurangan habuk 
basah atau kering, teksi tertutup dan melaksanakan program kawalan 
habuk.Tambahan pula, kajian ini juga boleh digunakan sebagai data asas bagi 
kilang simen tersebut. Juga, hal ini penting bagi pihak pengurusan untuk 
menyusun jadual untuk pemeriksaan fungsi paru-paru secara berkala oleh 
pakar seperti Doktor Kesihatan Pekerjaan. 
 
 
Kata kunci: Fungsi paru-paru, ujian spirometer, kilang simen, zarah terampai. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

v 

ACKNOWLEDGEMENTS 
 
 

Firstly, I would like to express my deepest gratitude to Associate Professor Dr. 
Karmegam Karuppiah, my research supervisor, for his patient guidance, 
willingness to give his time so generously and enthusiastic encouragement 
during this entire research work. I would also like to extend my thanks to my 
co-supervisor, Ts. Dr. Velu Perumal for his patient guidance throughout my 
study. My gratefulness and thanks are also extended to all members of this 
department for their great teamwork and cooperation in making this research 
project a success.  
 
 
Finally, I wish to thank my wife and family for their support and encouragement 
throughout my study. Last but not least, to all who had directly and indirectly 
given their encouragement which was very needed in helping me during my 
pursuit of knowledge here in Universiti Putra Malaysia.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

vii

This thesis was submitted to the Senate of Universiti Putra Malaysia and has 
been accepted as fulfilment of the requirement for the degree of Master of 
Science. The members of the Supervisory Committee were as follows: 

Karmegam Karuppiah, PhD
Associate Professor
Faculty of Medicine and Health Sciences
Universiti Putra Malaysia
(Chairman)

Velu Perumal, PhD
Senior Lecturer
Faculty of Design and Architecture
Universiti Putra Malaysia
(Member)

ZALILAH MOHD SHARIFF, PhD
Professor and Dean
School of Graduate Studies
Universiti Putra Malaysia

Date: 9 June 2022



© C
OPYRIG

HT U
PM

ix 

Declaration by Members of Supervisory Committee 
 
 
This is to confirm that: 
 the research conducted and the writing of this thesis was under our 

supervision; 
 supervision responsibilities as stated in the Universiti Putra Malaysia 

(Graduate Studies) Rules 2003 (Revision 2012-2013) are adhered to. 
 
 
 

Signature:     
Name of Chairman               
of Supervisory Committee: Assoc. Prof. Dr. Karmegam Karuppiah  
 
 
 
Signature:     
Name of Member              
of Supervisory Committee: Ts. Dr. Velu Perumal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

x 

TABLE OF CONTENTS 
 
 

 Page 
  
ABSTRACT i 
ABSTRAK  iii 
ACKNOWLEDGEMENTS v 
APPROVAL vi 
DECLARATION  viii 
LIST OF TABLES xiii 
LIST OF FIGURES xiv 
LIST OF APPENDICES xv 
LIST OF ABBREVIATIONS xvi 
 
CHAPTER 
     

1  INTRODUCTION 1 
  1.1 Background 1 
  1.2 Problem Statement 1 
  1.3 Significance of the Study 3 
  1.4 Objective of Study 3 
   1.4.1 Specific Objectives 3 
  1.5 Research Questions 4 
  1.6 Research Hypotheses 4 
  1.7 Conceptual Framework 5 
  1.8 Justification 6 
  1.9 Definition of Important Terms 6 
  1.10 Chapter Summary 7 

 
2  LITERATURE REVIEW 9 
  2.1 Introduction 9 
  2.2 Cement Industry 11 
  2.3 Cement Manufacturing 12 
  2.4 Types of cements 13 
  2.5 Cement Process 14 
  2.6 Cement industrial operations and its relevance 

to dust 
15 

   2.6.1 Raw materials acquisition and 
handling or Mining unit 

15 

   2.6.2 Kiln feed preparation 16 
  2.7 Air Pollution 17 
  2.8 Sources of air pollution 19 
  2.9 Air quality in Malaysia 19 
  2.10 Health effects of air pollution 20 
  2.11 Health impacts of air pollution in Malaysia 21 
  2.12 Cement in Malaysia 21 



© C
OPYRIG

HT U
PM

xi 

  2.13 Occupational Hazard 22 
  2.14 Occupational Respiratory Disease 23 
  2.15  Occupational hazard of cement [Dust] 24 
  2.16 Defence mechanism of the human body to deal 

with any dust 
25 

  2.17 Pathogenesis of cement dust 26 
   2.17.1 Factors affecting pathogenesis 26 
   2.17.2 Dose Response effect 27 
  2.18 Researches on cement industrial workers lung 

health 
28 

   2.18.1 Systemic Effects of Cement Dust 28 
   2.18.2 Respiratory Morbidities of Cement 

Dust 
29 

  2.19 Occupational Exposure to Dust 31 
  2.20 Lung Function Test 31 
   2.20.1 Forced Vital Capacity (FVC) and 

Forced Expiratory Volume (FEV) 
32 

  2.21 Normal Spirometry 32 
  2.22 Normal Spirometry Results 33 
  2.23 Restrictive Lung Disease 34 
  2.24 Respiratory Symptoms 35 
  2.25 Previous studies of airway inflammation or 

obstructive airway disease in cement 
production workers 

36 

   2.25.1 Cross-sectional studies 36 
   2.25.2 Cross-shift studies 37 
   2.25.3 Longitudinal studies 38 
   2.25.4 Studies of mortality from respiratory 

diseases 
38 

   2.25.5 Other studies 39 
   2.25.6 Prevalence of Respiratory Illness in 

Various Studies 
40 

  2.26 Chapter Summary 42 
 

3  METHODOLOGY  43 
  3.1 Study Location 43 
  3.2 Study Design 45 
  3.3 Study Population 46 
   3.3.1 Study framework 46 
   3.3.2 Sampling method 46 
   3.3.3 Sample Size 47 
   3.3.4 Inclusion Criteria 48 
  3.4 Study Instrumentation and Data Collection 48 
   3.4.1 Questionnaires 48 
   3.4.2 Anthropometry 49 
   3.4.3 Spirometer 50 
   3.4.4 Dust Measurement 52 
  3.5 Data Analysis 52 
   3.5.1 Type of data analysis 53 



© C
OPYRIG

HT U
PM

xii 

  3.6 Quality Control 53 
   3.6.1 Questionnaire 54 
   3.6.2 Pilot study 54 
   3.6.3 Anthropometric Measurement 55 
   3.6.4 Spirometer 55 
   3.6.5 Dust Measurement 55 
  3.7  Informed Consent. 56 
  3.8 Ethical Consideration 56 
  3.9  Avoiding Harm 57 
  3.10 Summary 57 

 
4  RESULTS 58 
  4.1 Introduction 58 
  4.1.1  Data Screening 58 
  4.2 Socio-demographic characteristics of 

respondents 
58 

  4.3 Statistical Analysis 59 
  4.4 Reliability test 60 
  4.5 The distribution of lung function abnormalities 

according to workstation 
61 

  4.6 The distribution of respiratory symptoms 
according to workstation 

62 

  4.7 The distribution of exposure to dust according 
to workstation 

63 

  4.8 Occupational exposures to dust and lung 
function among cement workers 

64 

  4.9 Occupational exposures to dust and respiratory 
symptoms 

65 

  4.10 Differences of lung function and exposures to 
dust between workstation 

66 

  4.11 Summary 67 
 

5  DISCUSSION, SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS FOR FUTURE RESEARCH 

68 

  5.1 Discussion 68 
   5.1.1 Overall Discussion 68 
  5.2 Conclusions 69 
   5.2.1 General Conclusions 69 
   5.2.2 Specific Conclusions 70 
  5.3 Study Limitations 71 
  5.4 Recommendations 71 
   5.4.1 Safety Measures 72 

 
REFERENCES 74 
APPENDICES 85 
BIODATA OF STUDENT 104 
LIST OF PUBLICATIONS 105 

 
 



© C
OPYRIG

HT U
PM

xiii 

LIST OF TABLES  
 
 
Table  Page 
   

2.1 The Malaysia air pollution index 
 

20 

2.2 Overview of selected cross-sectional studies 
 

37 

2.3 Prevalence of Respiratory Illness In Various Studies 
[Among the unexposed is given in brackets] Figures in 
% 
 

41 

3.1 Evaluation of lung function (Obstructive) 
 

51 

3.2 Evaluation of lung function (Restrictive) 51 
3.3 Analysis Test for each objective 

 
53 

3.4 Cronbach's Alpha Value Indication 
 

54 

3.5 Cronbach's Alpha of Variables 
 

55 

4.1 Socio-demographic of the respondents who participated 
in the study (N=104) 
 

59 

4.2 Overall Cronbach’s Alpha of Variables 
 

60 

4.3 Cronbach’s Alpha of Variables 
 

60 

4.4 Relationship between occupational exposure to dust and 
lung function among cement workers (N=104) 
 

64 

4.5 Relationship between occupational exposure to dust and 
respiratory symptoms among cement workers (N=104) 
 

65 

4.6 Comparison of lung function between workstation 
among cement workers (N=104) 
 

66 

4.7 Comparison of dust exposure between workstation 
among cement workers (N=104) 
 

67 

 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

xiv 

LIST OF FIGURES  
 
 

Figure   Page 
 

1.1 Conceptual Framework 
 

5 

2.1 Cement Process 
 

14 

2.2 Schematic diagram of manufacturing process and 
sources of dust emission in a cement factory 
 

17 

2.3 Malaysia cement production statistics 
 

22 

2.4 Normal spirometry results 
 

33 

2.5 Obstructive lung disease results 
 

34 

2.6 Restrictive lung disease results 
 

35 

3.1 Cement Plant in Ipoh 
 

44 

3.2 Geographical Location of Study Location 
 

44 

3.3 Example of a cross-sectional study 
 

45 

3.4 Study Flow Chart 
 

49 

3.5 Chestgraph H1 – 101 Spirometer 
 

50 

3.6 DustTrak Aerosol Monitor 8534 
 

52 

4.1 Distribution of lung function abnormalities according to 
workstation 
 

61 

4.2 Distribution of respiratory symptoms according to 
workstation 
 

62 

4.3 Distribution of high exposure to dust (mg/m3) according 
to workstation 
 

63 

 
 

 
 
 
 
 
 



© C
OPYRIG

HT U
PM

xv 

LIST OF APPENDICES  
 
 

Appendix  Page 
 

1 Questionnaire 
 

86 

2 Information sheet in Bahasa Malaysia  
 

99 

3 Information sheet in English Language  
 

101 

4 Consent Form  
 

103 

5 Approval letter from JKEUPM  
 

105 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

xvi 

LIST OF ABBREVIATIONS 
 
 

%  Percentage 
  
ATS   American Thoracic Society 
   
COPD  Chronic Obstructive Pulmonary Disorders 
  
DOSH   Department of Occupational, Safety and Health 
   
DOSM  Department of Statistics Malaysia 
  
EC-RHS II   European Community Respiratory Health Survey II 
   
EPA  Environmental Protection Agency 
  
FEF   Forced Expiratory Flow 
   
FEV  Forced Expiratory Volume 
  
FEV1/FVC   Forced Expiratory Volume in One Second per Forced 

Vital Capacity 
   
FVC  Forced Vital Capacity 
  
HSE   Health, Safety and Environment 
   
IQR  Interquartile Range 
  
KPDNKK   Kementerian Perdangangan Dalam Negeri, Koperasi 

dan Kepenggunaan 
   
LM  Loesche Mill 
  
n   Frequency 
   
OHD  Occupational Health Doctor 
  
OSHA   Occupational Safety and Health Act 
   
PaCO2  Arterial carbon dioxide partial pressure 
  
PaO2   Arterial oxygen partial pressure 
   
PEF  Peak Expiratory Flow 
  
PIF   Peak Inspiratory Flow 
  



© C
OPYRIG

HT U
PM

xvii 

PM  Particulate Matter 
  
PM10   PM10 is particulate matter with an aerodynamic 

diameter of 10 μm or less. 
   
PM2.5  PM2.5 is particulate matter with an aerodynamic 

diameter of 2.5 μm or less. 
  
PPE   Personal Protective Equipment 
   
SOCSO  Social Security Organization 
  
SPSS   Software Package used for Statistical Analysis. 
   
SWP  Safe Work Practice. 
  
USEPA   United States Environmental Protection Agency 
   
USGS  United States Geological Survey 
  
VRM   Vertical Raw Mill 
   
WBCSD  World Business Council for Sustainable Development 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© C
OPYRIG

HT U
PM

1 

CHAPTER 1 
 
 

INTRODUCTION 
 
 
1.1 Background 
 
 
Malaysia is classified as a country with a middle income. Malaysia has 
changed in recent years from an agro-based economy to a manufacturing 
economy. Malaysia is one of ASEAN's fastest-growing economies. This rapid 
rate of growth is mainly attributed to the ability to exploit the country's very 
environmental resource base. As a result of a succession of environmental 
difficulties, Malaysia has shifted to environmental deterioration as a result of 
rapid urbanisation and the quest of a better quality of life. Harmful waste 
secretions, climate change, degradation of the soil and destruction of the 
ecosystem, to name a few, are the environmental disasters that the general 
public is used to. A large number of researchers from various scientific 
disciplines have long formulated these (Asmuni, Hussin, Khalili, & Zain, 2015; 
Latif et al., 2014)..  
 
 
Atmospheric dust, especially in dry climates, is a major source of pollution. 
Mineral powder is a source of heavy metals, many of which are considered to 
be toxic (Gbadebo & Bankole, 2007). The industrial production of cement is a 
significant emitter of noise, gas and particulate matter in the industrial sector. 
(Farmer, 1993). Portland cement is the most widely used cement in civil 
buildings around the world, particularly as it is an important concrete ingredient. 
It is composed primarily of small percentages of oxides of calcium, silicon, 
aluminum, iron, magnesium, sulphates and other compounds. The mixture of 
minerals is sent through a rotating tube furnace set almost horizontally during 
the production process, a process called "fire." Different pollutants are emitted 
during this process, such as heavy metals, dioxins, particulates, iron, 
aluminum, silicon, copper, sulfur dioxide and nitrogen dioxide. (Drack & 
Vázquez, 2018; Dziri & Hosni, 2012; Tajudeen, Okpuzor, & Fausat, 2011). 
Pollution caused by particulate matter, particularly that generated from cement 
factories, is one of the greatest threats to the environment and human health. 
In many of the world's cement-producing countries, such activity is considered 
to pose a great risk to the environment as cement dust can adversely affect 
human development and growth. (Siqueira-Silva, Pereira, de Lemos-Filho, 
Modolo, & Paiva, 2017). There is plenty of cement dust, a by-product of stone 
grinding, cutting, sieving and crushing, and it can cause many environmental 
problems on-site and off-site (Lim et al., 2017).  
 
 
1.2 Problem Statement 
 
 
Air pollution has become an accepted occurrence for Ipoh residents as during 
the haze season during the non-rain (hot) weather periods in the middle of the 
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year will cause unhealthy levels of air quality in Ipoh every year. So far there 
has not been a full study carried out on Ipoh residents respiratory symptoms 
prevalence.  
 
 
Cement is one of the world's most important construction materials (Zeleke, 
Moen, & Bråtveit, 2011). Malaysia is one of Southeast Asia's major cement 
users per capita. Demand patterns observed over the last 4-5 years were 
expected to improve in 2020 as a result of an infusion of government-backed 
projects.Throughout various processing and distribution processes, such as 
quarrying and handling of raw materials, cement mill employees are exposed to 
dust throughout clinker grinding, blending, packaging and shipment of finished 
products. (Meo, 2004). Calcium oxide (CaO) (62–66%), Silicon oxide (SiO2) 
(19–22%), Aluminum trioxide (Al2O3) (4–8%), Ferric oxide (Fe2O3) (2–5%), 
Magnesium oxide (MgO) (1–2%), as well as Selenium, Thallium, and other 
impurities, are all found in cement. The aerodynamic diameter of cement 
particles range from 0.05 to 5.0 μm. Therefore, Portland cement is significant 
as a potential cause of occupational lung disease (Meo, 2004; Rafeemanesh, 
Alizadeh, Saleh, & Zakeri, 2015). The severity of pulmonary function 
impairment and respiratory illness has not always been linked to the amount of 
cement dust exposure. If available on the jobsite, cement workers could be 
protected by wearing suitable personal protection equipment on a regular basis 
(Jabale, 2015). 
 
 
Industrial dust has been linked to an increase in morbidity, mortality, and the 
chance of developing respiratory disorders in people who are exposed to it, 
according to previous research (Bauleo et al., 2019; Sampatakakis et al., 
2013). The number of cases of Occupational Lung Diseases reported to the 
Malaysian Department of Occupational, Safety and Health (DOSH) increased 
from 86 in 2015 to 96 in 2018. As a result, occupational dust exposure proved 
harmful to the workers. It was critical to consider the workers who were 
exposed to the dust, as this can have a negative impact on their health. In 
addition, Malaysia's cement sector is expanding, with 18 facilities now in 
operation. 
 
 
The prevalence of respiratory diseases among Malaysian industrial employees 
was alarming. According to a report published by the Malaysian Social Security 
Organization in 2016, there were 451 occurrences of respiratory symptoms 
reported, with 325 cases involving male workers and 126 cases involving 
female workers (SOCSO, 2016). Because the number of cases of respiratory 
symptoms has increased in Malaysia over the last five years, it was necessary 
to conduct this research in order to evaluate the degree of lung function and 
respiratory symptoms among cement employees, who were the main groups 
who were exposed to the dust. 
 
 
For diagnosing a variety of lung problems, as well as identifying a variety of 
non-pulmonary ailments, pulmonary function tests are extremely crucial 
(Dempsey & Scanlon, 2018). However, lung function tests among cement 
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industry workers in Malaysia have only been studied in a few cases. As a 
result, this research was carried out to assess the lung function of people who 
work in the cement industry. This research can be utilised as a guide for the 
cement industry in terms of overcoming or minimising pulmonary disease 
among employees. 
 
 
1.3 Significance of the Study 
 
 
Recently, many issues affecting the respiratory system of the human body 
have arisen and there have been many factors causing different conditions and 
severe breathing illnesses such as: epidemic, lung fibrosis, acute and chronic 
infections, and asthma. The cement dust affecting the pulmonary function by 
causing some of these diseases (Rabe et al., 2007). So, as a result of the 
problem of working in concrete plants, there are many problems and lack of 
awareness, where the effect of non-use of protective supplies has a negative 
impact on the respiratory health of workers in the plants and on the air quality 
in the region (Christopher et al., 2015). Very few follow-up studies have 
investigated the respiratory function of cement employees (R. H. Ibrahim & 
Ramadhan, 2022). Only a few research on occupational exposures and the 
worsening of lung function and respiratory symptoms among cement industry 
workers have been undertaken in Malaysia. This study is significant because it 
provided baseline data for assessing lung function among cement industry 
workers, as well as a benchmark for management to determine whether the 
control measures were acceptable. 
 
 
This study explored the health effects of workers ' exposure to cement dust and 
advice for long hours of work and concern for the respiratory system. Because 
of the lack of data available and because of the limited availability of data on 
health effects in the respiratory tract which could lead cement workers to 
concrete and to cement dust exposure (Nurul, Bahri, & Ismail, 2014). 
 
 
1.4 Objective of Study 
 
 
The general objective of the study was to determine the prevalence of 
respiratory symptoms among cement workers using lung functions test in Ipoh, 
Perak. 
 
  
1.4.1 Specific Objectives 
 
 

i. To determine the socio-demographic of the cement workers. 
ii. To determine the distribution of dust exposure according to workstation 
iii. To determine the distribution of lung function abnormalities, respiratory 

symptoms and exposure to dust according to the workstation among 
workers from different workstations. 
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iv. To determine the relationship between occupational exposure to dust 
and lung function among workers from different workstations. 

v. To determine the relationship between occupational exposure to dust 
and respiratory symptoms among workers from different workstations. 

vi. To compare the differences of lung function and exposure to dust 
between workstation among workers from different workstations. 

 
 
1.5 Research Questions 
 
 
The researcher has developed the following research questions for his study, 
and dived them into six questions . 
 

i. There is significant relationship between the distribution of lung 
function abnormalities with the work station among workers from 
different workstations. 

ii. There is significant relationship between respiratory symptoms with the 
work station among workers from different workstations. 

iii. There is significant relationship between the exposure to dust with the 
work station among workers from different workstations. 

iv. There is significant relationship between occupational exposure to dust 
and lung function among workers from different workstations. 

v. There is significant relationship between occupational exposure to dust 
and the respiratory symptoms among workers from different 
workstations. 

vi. There is significant differences between lung function and exposure to 
dust between the work station among workers from different 
workstations. 
 
 

1.6 Research Hypotheses 
 
 
Following are the hypotheses for our study: 
 

i. There is significant relationship between the distribution of lung 
function abnormalities with the work station among workers from 
different workstations. 

ii. There is significant relationship between respiratory symptoms with the 
work station among workers from different workstations. 

iii. There is significant relationship between the exposure to dust with the 
work station among workers from different workstations. 

iv. There is significant relationship between occupational exposure to dust 
and lung function among workers from different workstations. 

v. There is significant relationship between occupational exposure to dust 
and the respiratory symptoms among workers from different 
workstations. 

vi. There is significant differences between lung function and exposure to 
dust between the work station among workers from different 
workstations. 
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1.7 Conceptual Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: 
       
 
 
 
 
Figure 1.1: Conceptual Framework 
 
 
This study was done to determine the prevalence of occupational safety and 
health among cement workers at Ipoh, Perak (Figure 1.1). A hazard is 
something which has the potential to cause injury or damage to people, the 
environment, or items, whether or not it can be seen, smelled, or touched.. 

Independent 
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Dependent 
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Phlegm 
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Function 

Cofounder: 
-Age 
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-Smoking 
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-Respiratory 
problem 
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-Working 
experience 

FVC FEV1 

Restrictive Obstructive Normal 
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There are five categories of common occupational hazards that can endanger 
humans, including physical hazards, chemical hazards, biological hazards, 
psychosocial hazards and ergonomics hazards. Nonetheless, the extent of 
these dangers is determined by the state of the workplace or work unit, the 
duration, the hazards' contact, and the hazards' concentration. Every hazard 
had its own set of impacts on human health. Chemical and physical hazards 
were the main hazards for cement industry workers, and there had been a lot 
of research done on it in the past. Dust was the most common hazard faced by 
cement workers. The implications of dust exposure on human health can be 
divided into two categories: pulmonary and respiratory health effects.  
 
 
The impacts of respiratory health were the focus of this study. A lung function 
test was necessary to determine the effects, and abnormalities in lung function 
were measured using a spirometer. The respiratory symptoms were assessed 
using a questionnaire, and the association between them and various 
circumstances was investigated. In this study, workers exposed to high levels 
of dust in their work unit or workplace are more likely to develop respiratory 
symptoms, which can lead to occupational lung illness such as Chronic 
Obstructive Pulmonary Disease (COPD). 
 
 
1.8 Justification 
 
 
The justification of this study, were to: 
 
1. Protect the health of workers in cement plants, especially respiratory 

systems, so that their lives are safe. 
2. Reduce respiratory diseases for staff by advocating the potential use of 

protective devices in the future. 
3. Increase awareness of the respiratory disease among workers and owners 

of concrete plants. 
 
 
1.9 Definition of Important Terms 
 
 
Lung Function Test 
 
 
A method used to measure the performance of the lungs. It is possible to use a 
lung function test to diagnose a lung disease and see how well the medication 
treatment works. This tests how much air the lungs can carry and how easily 
air travels in and out of the lungs. It also tests how much oxygen is used during 
breathing and how much carbon dioxide is emitted. Also called PFT and 
pulmonary function test (Jabłonski, 2018). 
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Forced Vital Capacity (FVC)  
 
 
FVC were the primary variables in spirometry. This is a lung size metric (in 
litres) that describes the volume of air in the lungs that can be exhaled after a 
deep inhalation. (Karimi-Shah & Chowdhury, 2015). 
 
 
Forced Expiratory Volume (FEV) 
 
 
FEV is the calculation of how much air can be exhaled in a second after a deep 
inhalation and FEV is the average amount of air exhaled in the first second of 
the FVC maneuver, often expressed in litres (Karimi-Shah & Chowdhury, 
2015). 
 
 
FEV1/ FVC ratio  
 
 
This is the lung scale (FVC), which can be exhaled in a second. The FEV1 ratio 
would be 4/5 or 80 percent if the FVC is 5, for example. It ensures that 80% of 
the inhaled oxygen in the lungs can be inhaled within a second (Karimi-Shah & 
Chowdhury, 2015). 
   
 
Restrictive Lung Disease 
Small lung disease was an illness in which people could not fill their lungs 
entirely with oxygen. This was because the lung become restricted from 
expanding and there was stiffness in the lungs. But, there were some other 
factors such as stiffness of the wall, weak muscles or damaged nerves in the 
lung (Mason et al., 2010). 
 
 
Respiratory Symptoms 
 
 
Breathlessness, chest pain, wheezing, nausea and sputum development were 
the primary symptoms of respiratory disorders. Lungs can also cause non-
respiratory symptoms such as lung malignancy paraneoplasty (S. Singh, 2016). 
 
 
 
1.10 Chapter Summary 
 
 
Malaysia has been listed as a middle-income economy. Malaysia has 
transitioned from an agricultural to a manufacturing economy in recent years. 
As a result of a range of environmental difficulties, Malaysia's rapid 
urbanisation and quest of a better quality of life has contributed to 
environmental degradation. Cement is one of the most essential building 
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materials on the planet. Throughout various processing and manufacturing 
processes, such as quarrying and handling of raw materials, cement mill 
employees are exposed to dust throughout clinker grinding, mixing, packaging 
and shipment of finished products. Through causing some of these diseases, 
the cement dust affects the pulmonary function. Thus, as a result of the 
problem of working in concrete plants, there are many problems and lack of 
awareness, where the impact of non-use of protective supplies has a negative 
impact on the respiratory health of workers in the plants and on the air quality 
in the area. This study explored the health effects on the respiratory system 
resulting in workers being subjected to dust, cement, and guidelines for long 
hours of contentious work. Because of the lack of available data and the 
submission of a study on the health effects in the respiratory tract that can 
trigger concrete to manufacturers and the limited availability of cement dust-
related data. The general objective of the study was to determine the 
prevalence of respiratory symptoms and lung functions among cement workers 
using lung functions test in Ipoh, Perak. 
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