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ABSTRACT 

PREVALENCE OF RESPIRATORY SYMPTOMS AMONG CEMENT 
WORKERS AT IPOH, PERAK: A CROSS-SECTIONAL STUDY 

NUR KHUSAIRI BIN RAZALI 

Introduction: Department of Occupational Safety and Health (DOSH) Malaysia 
reported that the Occupational Health Diseases were increasing from 86 cases in 
2015 to 150 cases in 2016. Social Security Organization (SOCSO) reported the 
number involving respiratory symptoms were 451 cases in 2016. In Malaysia, there 
were lack of study that comparing on the exposure of dust with the respiratory 
symptoms and lung function between different work stations in these factories. 
Therefore, this study aims to determine the prevalence of respiratory symptoms and 
lung functions among cement workers using lung functions test. Method: This study 
was conducted in a cement factory in lpoh, Perak. A total of 104 workers involved in 
this study. This study was set up 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. Outcome: 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 FEVI 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 FEVI 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. 
Conclusion: 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. It is also been observed that the workers do not practice of wearing 
personal protective equipment (PPE) properly in this workstation. Thus, several 
prevention programs should be conducted for the workers in order to educate them 
on the importance of wearing PPE. Moreover, this study also can be used as baseline 
data for the particular cement industry. Also, it is crucial for the management to 
arrange for a proper medical screening and periodic lung function test by the 
specialist such as Occupational Health Doctors (OHO). 

Keywords: Lung function, spirometry test, cement manufacturing, particulate matter 
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2.2 Cement Process 
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Figure 2.2: Cement Process 

All the raw material (limestone, clay, bauxite, iron ore, sand) were mixed 

together before transferred to the raw mill section. There were three types of raw mill 

which was Vertical Raw Mill (VRM), Loesche Mill (LM) and Ball Mill. For the raw 

material that transported to the Loesche mill and Ball mill, the material firstly was 

dried by the dryer. For the Vertical Roller Mill, the material was entered to the mill 

although the material was in damped. For the limestone, the material obtained was 

from the company's quarry area. Then the limestone was transferred to the primary 

crusher for the early stage of crushing the limestone. After that, the limestone was 

mixed with other material before entered into the raw mill. Only coal, gypsum, iron 

14 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



The function of the gypsum was to act as a catalyst for the reaction as well as the 

method to fast hardening the cement. 

2.3 Occupational Hazard 

There are five types of hazard which was physical hazard, chemical baz.ard, 

biological hazard, ergonomics hazard and psychosocial hazard. In cement 

manufacturing, most of the workers exposed to the dust form from the materials used 

in making the cement 

Physical hazard was the most common hazard in all workplace. It was 

including radiation, heat and cold stress, vibration hazards and noise hazards. In 

cement production lines. The most common physical hazards are particulate matter 

and noise. The dust formed due to some process in the production line such as 

grinding and crushing. This hazard can cause harm to the respiratory system. Most of 

the physical ba:iard can be reduced by mitigated it from the workers. 

Chemical hazard was the hazard that causes by the exposure of chemical in 

the workplace. This exposure of the chemical can lead to acute and chronic effect on 

the human. Long exposure to the chemical in the workplace can cause many adverse 

effects on human. There are many types of hazardous chemical such as neurotoxins, 
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carcinogens and systemic toxins. The usage of chemical such as calcium oxide, silica 

and aluminium was commonly found in the cement industry. The overexpose of 

these chemicals can cause hannful effect to the body mostly to the nervous system. 

Biological hazard was also known as biohazards were the substances that can 

cause harm to living organism especially human. This hazard usually comes from 

virus, microorganisms and toxin. This kind of hazard was not common to the cement 

industry as this industry does not deal with clinical waste and materials. But, 

biological hazard can cause by bad sanitation and improper waste management at the 

industry such as dengue and leptospirosis. 

Ergonomic hazard was due to the improper physical factors of the 

environment that will harm the musculoskeletal system. It was included as 

uncomfortable workstation, poor body positioning and repetitive movement. The best 

way to reduce ergonomic hazard was by designing the proper work environment and 

practicing safe and proper work procedures. There were many ergonomics hazard 

that can be found in the cement industry such as repetitive movement and carrying a 

heavy load. These activities can lead to musculoskeletal disorders. 

Psychosocial hazard was the hazard that was related to the human mental. It 

was affected by the psychological well-being of the workers and the ability to 

participate in a work environment with other people. Most common psychosocial 
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hazard faced by the workers was stress due to either personal or work problems. This 

hazard can be avoided by providing suitable and proper environment for the workers 

to do their work. 

2.4 Occupational Exposure to Dust 

There were many types of occupational health issues reported regarding to 

the cement manufacturing. This health issue can also cause death if control measure 

was not taken to the workers in the cement manufacturing. The effect of inhalation 

dust, fume and gasses form from cement manufacturing can cause occupational 

health diseases. This was due to inhalation, ingestion, and direct contact with the skin 

of those agents (Rampuri, 2017). Commonly, the diameter of the particle from 

cement production leads to the occupational lung diseases (Sana, Bhat, & Balkhi, 

2013). The main route for the cement particles to enter to the human body is by 

respiratory tract and gastrointestinal tract (Green, 1970). Workers that exposed to the 

small particles in cement manufacturing tend to have restrictive lung disease with a 

decrease of FVC, FEV and increase FEV /FVC ratio. The group of workers in cement 

manufacturing commonly had respiratory tract disorders as the result from the 

inhalation of airborne dust (Manjula et al., 2013). 

18 

© C
OPYRIG

HT U
PM

 
UPM 



2.S Lung Function Test

Most common test used in the industry to diagnose and measure the 

respiratory disease was spirometry. It was better to use spirometer as it can measure 

dynamic lung functions than static lung function. There was a study by Garcia-Rio et 

al., (2013) stated that the main pulmonary function test was a spirometer and it was 

essential in evaluating and monitoring any respirable disease. In addition, the 

competency of handling and evaluating the spirometry result was essential to avoid 

human error during the reading were taken. 

The spirometry also was used as the screening tool to the workers' exposure 

to the agents associated with pulmonary diseases. T. Mariammal et al. (2012) stated 

that the benefits of using the lung function test were it can provide a clearer 

understanding of pulmonary function in subjects' races, age, sex, occupation and 

profession. 

Normal values were based on age, height, ethnicity and gender. Normal 

results usually defined in the percentage. A value was considered as abnormal if the 

results were approximately less than 80% of the predicted value. In order word, the 

person may have chest and lung disease if they obtain an abnormal result. In some 

cases, some lung disease such as asthma, chronic bronchitis and even infection can 

make the lung contain too much air and it will take a longer time to be emptied. It 
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was categorized as obstructive lung disorders. This was reported by Gold WM and 

Koth LL (2016) and (Dempsey & Scanlon, 2018). 

Forced Vital Capacity (FVC) and Forced Expiratory Volume (FEV) 

FVC and FEV were the primary variables in spirometry. The FVC 

represented the maximum volume of air exhaled in a maximal forced expiratory 

maneuver, initiated after a maximal inspiratory maneuver, that be expressed in liters. 

While the FEV corresponds to the maximum volume of air exhaled in the first 

second of the FVC maneuver, also expressed in liters (Garcia-Rio et al., 2013). 

2.6 Normal Spirometry 

A normal Flow-Volume loop begins on the X-axis (Volume axis): at the start 

of the test both flow and volume were equal to zero. After the starting point, the 

curve rapidly mounts to a peak: Peak (Expiratory) Flow. After the PEF the curve 

descends ( the flow decreases) as more air was expired. A normal, non-pathological 

F N loop was descended in a straight or a convex line from the top (PEF) to bottom 

(FVC). 
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The forced inspiration that follows the forced expiration had roughly the 

same moiphology, but the PIF (Peak Inspiratory Flow) is not as distinct as PEF. 

Figure 2.3: Normal spirometry results 

2. 7 Obstructive Lung Disease

Obstructive lung disease was the shortness of breath due to the difficulty in 

exhaling all the air from the lung. This disease was occurred due to the damage of the 

lungs or the airways narrowing inside the lung, hence exhaled air comes out more 

slowly than normal. After all the air exhaled, and abnormally high amount of air may 

still stay in the lungs. 

The most common cause of obstructive lung disease was chronic obstructive 

pulmonary disease (COPD), which includes emphysema and chronic bronchitis, 

asthma, bronchiectasis and cystic fibrosis. 
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The person with the obstructive lung disease would face the difficulty to do 

heavy work activities. As the rate of breathing increase, there was less time to 

breathe all the air out before the next inhalation (Mason, 2010) . 

• 

Figure 2.4: Obstructive lung disease results 
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2.8 Restrictive Lung Disease 

Restrictive lung disease was a condition where the patients cannot fully fill 

their lungs with the air. This was because the lung become restricted from expanding 

and there was stiffness in the lungs. But, there were some other factors such as 

stiffuess of the wall, weak muscles or damaged nerves in the lung. 

Some conditions that cause restrictive lung disease were interstitial lung 

diseases, such as idiopathic pulmonary fibrosis, sarcoidosis which was an 

autoimmune disease, obesity, scoliosis and neuromuscular diseases, such as muscular 

dystrophy or amyotrophic lateral sclerosis (ALS) (Mason, 2010). 

Volume 

(L) 

Figure 2.5: Restrictive lung disease results 
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2.9 Respiratory Symptoms 

Singh (2016) reported that the main symptoms of respiratory disorders were 

breathlessness, chest pain, wheeze, coughing and production of sputum. Lungs also 

can produce non-respiratory symptoms such as paraneoplastic symptoms of lung 

malignancy. 

There was prevalence of nasal symptoms in bakers had the significant 

difference in runny nose, as well as high prevalence of respiratory symptoms with 

significant difference for cough and phlegm compared to the office workers 

(Mijakoski et al., 2011 ). There was significant association between these symptoms 

and the duration of workplace exposure in the bakers. Kayhan et al., (2013) also 

reported that respiratory irritants represent a major cause of occupational obstructive 

airways disease related to irritative agents causing occupational asthma. 

Moreover, Rovira et al., (2014) found that there were differences in 

respiratory health effects between the studies that may be related to qualitative and 

quantitative differences in exposure characteristics of places of studies. 

The exposure of the particulate material to the human was affecting their 

heart and lungs, especially the exposure of the fine particles which contained 
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microscopic solids or liquids droplets that were so small that they could go deep into 

the lungs and cause other serious health problems (EPA, 2002). EPA was put the 

concerned on the particles that were 10 micrometers in diameter or smaller (PMl0) 

because those particles can pass through to the human throat and nose. Once the 

particles passed, it can affect the heart and lungs and can cause serious health effects. 

2.10 Occupational Respiratory Disease 

Occupational exposure can lead to airways diseases. However, early detection 

of these worlc-related diseases was crucial to achieving a successful outcome for the 

patient. Szram (2012) stated that toxic exposure of the workplace respiratory irritants 

can also lead to airways disease. Plus, the most common airways disease is asthma. 

Toxic airways damage and obliterate bronchitis can occur following irritant 

exposures. COPD had also been associated with the occupation of a person. 

Respiratory disease was the common disease related to occupational 

industries due to the route of entry for the noxious particles and gasses were the 

lungs. All these agents can be inhaled in the form of fibers and dust. Kayhan et al., 

(2013) defined work-related or occupational asthma as a chronic inflammatory 

disorder of the airways with recurrent episodes of respiratory symptoms such as 

coughing, wheezing, chest tightness, dyspnea, shortness of breath at rest and 

reversible airflow limitation caused by the particular occupational environment. 
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CHAPfER3 

METHODOLOGY 

• 3.1 Study Design

This is a cross-sectional study which was designed to determine the 

prevalence of respiratory symptoms and lung function among workers in cement 

manufacturing using the lung function test 

3.2 Study Location 

This study was conducted in one of the cement manufacturing in lpoh, Perak 

which already been permitted by the major director of the industry. 
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Figure 3.1: Map of Study Location 

3.3 Study Population 

The study population was the workers in the cement manufacturing in Ipoh, 

Perak. The workers were chosen from raw material, kiln and packing. 
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3.4 Sampling 

3.4.1 Study Framework 

The study framework was obtained from a list of all the workers in specific 

work unit that exposed to the dust in the cement industry. The name list was obtained 

from the management office of the factory. 

3.4.2 Inclusion Criteria 

The sampling unit met the inclusion criteria which were male, aged between 

18 to 50 years old with the experience of working in cement manufacturing for at 

least 3 years and work at raw material, kiln and packing. 

3.4.3 Sampling Method 

The sampling method used was purposive sampling where the respondents 

were selected based on the inclusion criteria's. The sample was chosen based on their 

inclusion criteria which were male, aged between 18 - 50 years old with the 

experience of working in cement manufacturing for at least 3 years and work at raw 
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material, kiln and packing. Firstly, the male workers aged between 18 - SO years old 

with at least 3 years working experience was obtained from the name list of the 

workers according to their work station. Then, the workers were asked in the 

questioooai� whether they had any smoking history, &�tbma (inhaler user), any 

respiratory tract infection in the last three weeks, had a heart attack in the last three 

months and any heart disease. The final sample was obtained from these inclusion 

criteria. 

3.4.4 Sample Size 

By using the formula from Kirkwood (2009): 

n = P (1 - P) / e2 

n = required sample size 

P = expected prevalence 

e = margin of error at 5% 

Based on the formula, the numbers of respondents required by this study were: 

n = 0.7 (1 - 0.7) / 0.52 

n = 0. 7 (0.3) / 0.025 

n = 84 

29 

© C
OPYRIG

HT U
PM

 
UPM 



Hence, the sample size that was used in this study was 84. After rounding up (5%) 

and hence to add 5 more to the sample size, the total sample size was 89. The 

respondent was chosen according to inclusion and exclusion criteria. 

3.4.5 Exclusion Criteria 

The exclusion criteria were the workers that had undergone surgery over 

abdomen area for past 3 months. Current smokers, workers with asthma (inhaler 

user), any respiratory tract infection in the last three weeks, had a heart attack in the 

last three months and any heart disease. 

3.5 Study Instrumentation and Data Collection 

3.5.1 Questionnaires 

The questionnaires that were used for the respiratory symptoms was adopted 

from the European Community Respiratory Health Survey II (EC-RHS II, 2014). 

Emphasis was laid on inquiry regarding an occurrence of chest tightness, chest 

compression, wheezing, cough and phlegm appearing in them and the frequency of 

occurrence, the day of occurrence, duration and relationship work was recorded. 
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3.5.2 Anthropometry 

Age, body weight, and height were recorded in this questionnaires. While the 

body weight was recorded by standard weighing machine without shoes. 

3.5.3 Spirometer 

Figure 3.2: Chestgraph Bl - 101 Splrometer 
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Chestgraph Hl - 101 Spirometer was used to measure the lung function 

status of the cement industry workers. The procedures as follows: 

a) Procedure

After taking a detailed history and anthropometric data, the respondents were 

informed about the whole manoeuver. The procedure of using this spirometer was 

adopted from American Thoracic Society (A TS, 2017). The workers were 

encouraged to practice of using the equipment before the data was taken. The test 

was performed with the subject was standing position without using the nose clip. 

The test was repeated three times after adequate rest and the result will be obtained in 

the spirometer. The measured parameters were: 

i) Forced vital capacity (FVC)

The FVC was referring to the maximum volume of air that was exhaled with the 

maximum forced effort from a maximum expiration, expressed in litres at body 

temperature and ambient pressure saturated with water vapour (ATS, 2015). 
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ii) Forced expiratory volume in one second (FEVl)

The FEVl was the maximum volume that was exhaled in the first second of 

the forced expiration from the position of full inspiration, expressed in litres of body 

temperature and ambient pressure saturated with water vapour (ATS, 2015). 

iii) Forced expiratory ratio (FEV1/FVC%)

FEV1/FVC% measured how much air of a person could be exhaled during a 

forced breath. The amount of air exhaled may be measured during the first (FEVl ), 

second (FEV2) and/or third seconds (FEV3) of the forced breath. 

The measured results were printed out on a chart called as a spirogram. For 

the calculation, the FEVl/FVC ratio was calculated. In this study, evaluation of lung 

function was performed by comparing the obtained value with the normal value 

which was a standard value. 

33 

© C
OPYRIG

HT U
PM

 
UPM 



The evaluation of lung function (normal or abnormal) that had been done 

based on the American Thoracic Society (1991) classification as shown in Table 1. 

Table 3.1: Evaluation of lung function 

Obstructive Disease FEV1% 

Normal >80

Mild 70-79

Severe 60-69

Very severe <60 

Restrictive Disease FVC% 

Normal >80

Mild 70-79

Severe 60-69

Very severe <60 

Source: American Thoracic Society (1991) 
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3.5.4 Dust Measurement 

Figure 3.3: DustTrak Aerosol Monitor 8534 

For dust measurement, a direct reading instrument by using DustTrak DRX 

Aerosol Monitor 8534 was used. It uses a sheath air system that isolates the aerosols 

in the optics clean for improved reliability and low maintenance. It is suitable for 

clean office settings as well as harsh industrial workplace, construction and 

environmental sites, and other outdoor application (Sources TSI, 2017). This 

instrument measured aerosol contaminants such as dust, smoke, fumes and mists 

corresponding to PMl, PM2.5, respirable or PMl0 size fraction with a concentration 

range from 0.001 to 150 mglm3. The dust level was measured according to each 

workstation with the instrument will be placed near the breathing zone of the workers. 
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The sampling interval was set as 30 minutes over 4 times slots for 8 hours. The 

results were recorded and analyzed. 

3.6 Quality Control 

Quality control was important for every measurement, especially when using 

an instrument. These were to ensure the results of the data that obtained throughout 

the study could be avoided with biases and error. In this study, the quality controls 

were the questionnaire, spirometer, and anthropometric measurement. Before the 

study is conducted, a pilot study was carried out. Also, the spirometer was calibrated 

before use and check for any malfunction. 

3.6.1 Questionnaire 

An adopted questionnaire from the European Community Health Survey II 

(EC-RHS II, 2014) was used to know the information background, general health 

status as well as the prevalence of respiratory symptoms among the respondents. The 

form used in Bahasa Malaysia so that the respondents can easily to understand the 

question given. The questionnaire will undergo constructive testing and reliability 

testing. 
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For the constructive test, a pre-test was conducted. The function of this test 

was to know either the subjects understand the questions in the questionnaire or not. 

Next, the questionnaire was reviewed and edited if there were criticism from the 

respondents. As for the next day, the same questionnaire was given back to them to 

ensure the answer was the same. 

3.6.2 Anthropometric Measurement 

The anthropometric measurements were taken using electronic weight scale 

and height tape. For each respondent, the measurements were taken three times in 

order to determine the average. 

3.6.3 Spirometer 

The maneuvres for this test were used based on US Occupational Safety & 

Health Administration (OSHA). Apart from that, the spirometer was checked for 

calibration and accuracy. Based on Miller et al., (2005), the attention to equipment 

quality control and calibration was an important part of good laboratory practice. At 

a minimum, the requirements were as follows: 1) a log of calibration results was 

maintained; 2) the documentation of repairs or other alterations which return the 
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equipment to acceptable operation; 3) the dates of computer software and hardware 

updates or changes; and 4) if equipment was changed or relocated (e.g. industrial 

surveys), calibration checks and quality-control procedures must be repeated before 

further testing begins. 

3.6.4 Dust Measurement 

The DustTrak that used was calibrated before used and several measurements 

were taken for the average. Dust that will be measured in this study is PM2.s and 

PM10. Both particulate matter showed significant to short-term mortality and 

morbidity effect to the workers (Chatignoux et al., 2014). Dust that emitted from the 

cement production was in the range of 0.05 to 5 µm (Rachiotis, Kostikas, Pinotsi, 

Hadjichristodoulou, & Drivas, 2018). It is suitable to take the measurement of PM2.s 

and PM10 emitted from the cement industry. 

3. 7 Statistical Analysis

The data obtained from this study were analyzed by using the latest version of 

SPSS. The data was tested depending on the objectives that had been listed as each 

objective used a different kind of test to analyze the data. 
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Table 3.2: Statistical Analysis 

Objectives Tests 

To study the socio-demographic of the Descriptive analysis 

cement workers. 

To determine the distribution of lung Descriptive analysis 

function abnormalities, 

symptoms and exposure 

according to the work station. 

respiratory 

to dust 

To determine the relationship between Spearman Rho Correlation 

occupational exposure to dust and lung 

function. 

To determine the relationship between Pearson Chi-Square Test 

occupational exposure to dust and 

respiratory symptoms. 

To determine the differences of lung Kruskall Wallis 

function and exposure to dust between 

work station. 
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CHAPrER4 

RESULTS 

4.1 Respondents Background 

Table 4.1 shows some characteristics of the subjects in this study. It shows 

the socio-demographics of the respondents in the working environment of cement 

workers. These workers were compromised to work in such situation may be due to 

poor socioeconomic status and low educational level. 

Table 4.1 Socio-demographic on the subject (N 104) 

Variables 

Race 

Malay 

Chinese 

Indian 

Others 

Educational level 

Frequency (n) 

40 

42 

6 

S2 

4 

Percent(%) 

40.4 

S.8

so 

3.8 
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Variables 

None 

Primary/UPSR 

Secondary/PMR/SPM/STPM 

Diploma/Degree Holder 

Status 

Single 

Married 

Frequency (n) 

4 

28 

S6 

16 

28 

76 

41 

Percent(%) 

3.8 

26.9 

S3.8 

15.4 

26.9 

73.1 
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4.2 The distribution of lung function abnormalities according to work 

station 

Among the various section of the factory, workers in the kiln have the highest 

number of workers with restrictive patterns of lung function, whereas raw material 

and packing had the least as shown in Figure 4.1. 

35 
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26.9 

25 
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0 

Raw Material 

30.8 

1.9 
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32.7 

1.9 

Kiln 

Resstrictive 

Not Restrictive 

Figure 4.1 Distribution of lung function abnormalities according to work station 
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4.3 The distribution of respiratory symptoms according to work station 

The distribution of workers with respiratory symptoms was as shown in 

Figure 4.2. Shortness of breath was present highest in raw material workstation 

compared to packing and kiln section. 

45 
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35 

30 
'rft. 
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station 

11.8 

42.2 
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Raw Material Packing 

■ Cough, ng ■ Phlegm

Work Station 

Wheezing ■ Shortne s of breath 

Figure 4.2 Distribution of respiratory symptoms according to work station 
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4.4 The distribution of exposure to dust according to work station 

In Figure 4.3, it shows the distribution of workers with high exposure to 

dust. From the results, it can be concluded that workers in the packing area were 

exposed to the highest concentration of dust. Second to packing section is raw 

material section and followed by kiln section. 

0.5 

0.45 

0.4 

0.35 -

- 0.3 

E 
cio 0.25

E 
- 0.2

0.15 

0.1 

0.05 

0 

0.235 

Raw Material 

0.437 

Packing 

Work Station 

- 0.222

Kiln 

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

station 
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4.S Occupational exposures to dust and lung function among cement 

worken 

In Table 4.2, it shows the relationship between occupational exposure to dust 

and lung function. There is significant between exposure to dust and measured FEVl 

as well as exposure to dust and measured FVC. However, there is no association 

between exposure to dust and ratio FEVl/FVC variables found. 

Table 4.2: Relationship between occupational exposure to dust and lung 

function 

Variables 

FEV l 

FVC 

FEVl/FVC 

Correlation 

rvalue 

-0.270

-0.307

0.039 

*p-value is significant at p < 0.05

4S 

p-value

0.006* 

0.002• 

0.694 
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4.6 Occupational exposures to dust and respiratory symptoms 

Table 4.3 shows symptoms experienced by the workers in different exposure to dust 

which suggest there is a significant different detected (p-value < 0.05) in coughing in 

the morning. However, there was no significant different between other symptoms 

such as shortness of breath and cough with phlegm with the exposure of dust. 

Table 4.3: Relationship between occupational exposure to dust and respiratory 

symptoms 

Symptoms 

Cough 

(Frequent) 

Cough 

(In the morning) 

Cough 

(All day) 

Yes 

No 

Yes 

No 

Yes 

No 

Raw 

Material 

Packing 

4 (11.8) 8 (23.5) 

30 (88.2) 26 (76.5) 

6 (17 .6) 0 (0.0) 

28 (82.4) 34 (100.0) 

Kiln 

4 (11.1) 2.580 (2) 0.275 

32 (88.9) 

4 (11.1) 6.233 (2) 0.044· 

32 (88.9) 

2 (5.9) 

32 (94.1) 

0 (0.0) 0 (0.0) 4.198 (2) 0.123 

34 (100.0) 36 (100.0) 

Cough Yes 0 (0.0) 0 (0.0) 2 (1.9) 3.852 (2) 0.146 

(Continuously 3 No 34 (100.0) 34 (100.0) 34 (94.4) 
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months) 

Phlegm 

(Frequent) 

Phlegm 

Yes 

No 

Yes 

2 (5.6) 3.752 (2) 0.153 

34 (94.4) 

(In the morning) 
No 

6 (17.6) 

28 (82.4) 

4 (11.8) 

30 (88.2) 

2 (5.9) 

32 (94.1) 

2 (5.9) 

2 (5.9) 

32 (94.1) 

6 (17.6) 

28 (82.4) 

4 (11.1) 0.766 (2) 0.682 

32 (88.9) 

Phlegm 

(All day) 

Phlegm 

(Continuously 3 

months) 

Cough and 

phlegm 

Wheezing 

Shortness 

Breath 

Yes 0 (0.0) 0 (0.0) 4.198 (2) 0.123 

No 34 (100.0) 36 (100.0) 

Yes 0 (0.0) 2 (5.6) 2.026 0.363 

No 32 (94.1) 34 (100.0) 34 (4.4) 

Yes 2 (5.9) 2 (5.9) 6 (16.7) 3.150 (2) 0.207 

No 32 (94.1) 32 (94.1) 30 (83.3) 

Yes 6 (17.6) 2 (5.9) 6 (16.7) 2.505 (2) 0.286 

No 28 (82.4) 32 (94.1) 30 (83.3) 

of Yes 14 (41.2) 8 (23.5) 8 (22.2) 3.756 (2) 0.153 

No 20 (58.8) 26 (76.5) 28 (77.8) 

*p-value is significant at p < 0.05
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4. 7 Differences of lung function and exposures to dust between work station 

The results as shown in Table 4.4, it shows that there is a statistical difference 

in the mean of ratio FVC between the different workstation (z=9.S68, p-value=0.008) 

and mean of ratio FEV between the different workstation (z=7.769, p-value=0.021). 

hence, there are no statistical differences in the mean of ratio FEVl/FVC between 

the different workstation (p-value>0.0S). 

Table 4.4 Comparison of lung function between work station 

Variables 

FVC 

FEVl 

FEVl/FVC 

Raw 

Material 

Packing 

Kiln 

Raw 

Material 

Packing 

Kiln 

Raw 

Material 

N 

32 

34 

36 

32 

34 

36 

32 

Median (IQR) z-value p-value

3.38S (2.880-3.848) 9.S68

3.320 (2.S2S-3.703) 

2.82S (2.4S0-3.310) 

3.03S (2.48S-3.482) 7.769 

2.810 (2.4S5-3.24S) 

2.460 (1.990-3.080) 

0.900 (0.870-0.940) 1.032 
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. . 

Packing 

Kiln 

*p-value is significant at p<0.0S

34 

36 

0.910 (0.870-1.000) 

0.90S (0.870-0.990) 

Post-hoc test (Mann-Whitney U) shows that there is significant different between 

Raw Material with Kiln for FVC and FEV. 
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By referring to Table 4.5, the difference between exposure to dust and different 

groups of workstations is statistically significant (z=l03.00, p-value<0.001). 

Table 4.5 Comparison of dust exposure between work station 

Variables 

Dust 

Exposure 

Raw 

Material 

Packing 

Kiln 

N 

34 

34 

36 

*p-value is significant at p<0.05 

Median(IQR) 

0.235 (0.235) 

0.437 (0.437) 

0.222 (0.222) 

z-value

103.00 

p-value

<0.001• 

Post-hoc test (Mann-Whitney U) shows that there is significant different between 

Raw Material with Packing, Raw Material with Kiln and Packing with Kiln for dust 

exposure. 
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CHAPTERS 

DISCUSSION 

5.1 Respondents background 

In this study, there were 104 male workers involved in the cement 

manufacturing. The highest respondents were Indian ethnicity, followed by Malay, 

Chinese and others. Most of the workers involved in this study have a secondary 

educational level with 56 workers, followed by primary educational level with 28 

worlcers, 16 workers with Diploma or Degree Holder and only four workers did not 

have any educational level. According to Shaw & Gomes (20 I 5), educational level 

was related to health because it can affect the income of a person, knowledge of an 

individual towards their behaviour and lifestyle and also will decrease the level of 

unemployment. 

Furthermore, the marital status of the workers also recorded in the 

sociodemographic factors. Most of the workers involved in this study were married 

with 76 respondents and only 28 respondents were single. Thus, marital status and 

living arrangements had shown a significant effect to the individual's health and 

mortality (Robards, Evandrou, Falkingham, & Vlachantoni, 2012) 
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5.2 The distribution of lung function abnormalities according to work 

station 

In order to identify the respiratory disorders among the workers, the 

respiratory symptoms and pulmonary functions test were used in this study. 

According to Jha (2009) and American Thoracic Society, (2017), the lung function 

test that was not normal was mainly observed on the changes of the restrictive and it 

can be identified through the value of FEVl/FVC that was higher than 0. 7. Then, the 

respiratory symptoms can be identified through the symptoms of coughing, wheezing, 

phlegm and shortness of breath. The work station that involved were Raw Material, 

Packing and Kiln. These work stations were chosen because it was the most work 

station that produced a lot of dust during the operation. 

Based on Figure 4.1, the highest distribution of lung function abnormalities 

was from Kiln and followed by Packing and Raw Material. It showed differences 

between these work station performing different processes while the manufacturing 

operated. 
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In the Kiln work station, the process involved was the reaction process of 

calcium carbonates with the silica-bearing materials to form a mixture of calcium 

silicates. This process involved high temperature in order to mix all the matters to 

form cement The workers in this work station will be exposed to the dust when there 

was machine breakdown, spillage or during their inspection of the machine. The 

workers will go to the work station to make sure the machine operated well. This will 

cause the workers to be exposed with high level of dust produced from this process. 

The workers that had the obstructive pattern of impairment occurs from the 

result of the damaging on the small airways or bronchioles will led to the decreasing 

in ability to exhale air. Different from obstructive pattern, restrictive pattern of 

impairment is due to the condition in which there is a reduction in the volume of air 

that can be taken in and out of the lungs. It was possible for an individual to has both 

impairments at the same time unless the exposure was very high and no control 

measure is taken. These were explained in an article by (Subbarao P., Mand.bane P.J., 

and Sears M.R., 2009). 

5.3 The distribution of respiratory symptoms according to work station 

In this study, the respiratory symptoms that were assessed were coughing, 

phlegm, wheezing and shortness of breath. As overall, most of the workers in all of 

the three work station reported that they experienced shortness of breath. This 
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reported symptom was same as the previous study done by Razlan Musa (2002) 

Gizaw, Yifred, & Tadesse (2016) and Kebriaei, Hashemi, Sadeghi, & Shahrakipour 

(2019) where the higher symptom reported also shortness of breath when exposing to 

the dust that came from the quarry where most of the materials in cement industry 

came from quarry too. 

The second symptoms most reported by the workers was wheezing in Raw 

Material and Kiln while second symptoms reported in Packing was coughing. This 

result was comparable with the previous study from (Saji et al., 2018) where most of 

the workers in the cement industry usually complained to have more than one 

symptoms especially when they were worked for many years. 

5.4 The distribution of exposure to dust according to work station 

Different work stations have different exposure of dust. This is due to the 

different process carried out in each work station. The most higher dust exposure was 

in Packing work station with the reading at dust of 0.437 mg/m3 followed by Raw 

Material with reading of dust at 0.235 mg/m3 and Kiln with reading of dust at 0.222 

mg/m3
. 
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The exposure of dust was higher at Packing work station because the main 

purpose of this work area is to fill in the cement into its bag or to fill in the cement in 

the cement wagon for the transportation of cement in big scale through the railway 

line. During the cement was filled up into the bag or wagon, the dust from the 

cement will fly into the air because the dust was very fine and light. So it will easily 

get out from the bag and wagon. Furthermore, during the reading of dust was taken, 

the process of cement packing was occurred at that time. This is why the reading of 

the cement is high in Packing work station compared to Raw Material and Kiln. 

Even though the reading of the dust of dust is high at the Packing work 

station, the exposure of dust in all three work stations were not exceeding the 

permissible exposure limit as stated in Factories and Machineries Act (Mineral Dust) 

Regulations 1989 Regulation 6( 1) where no workers should be exposed to the 

mineral dust at more than 5 mg/m3 of respirable dust over an eight-hour period. In 

these cases, specific monitoring on crystalline silica should be carried out because it 

has its own permissible exposure limit for these specific dust. The permissible 

exposure limit on the crystalline silica is lower than the permissible limit of the 

respirable dust. Furthermore, one of the raw materials used in cement production was 

silica and quartz. So it is better to do further monitoring on the exposure of 

crystalline silica concentration. 
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5.5 Occupational exposures to dust and lung function among cement 

worken 

This study shows that there is significant relationship between the exposure to 

dust with the measured FEVl (r-value = -0.270, p-value = 0.006) and the exposure of 

dust with the measured FVC (r-value = -0.307, p-value = 0.002). Both associations 

show negative and fair association which the increasing in dust exposure will 

decrease the value of FEVl and FVC from the spirometry test. The exposure of dust 

with the measured FEVl/FVC does not show the significant relationship as the p­

value is more than 0.05. FEVl/FVC is the fraction of air exhaled in the first second 

relative to the total volume exhaled. Based on the previous study by Kalyoncu et al., 

(2005), they suggested that both respiratory symptoms and lung function status was 

associated with dust exposure. There were also significant reduced on the FEVl with 

the exposure of dust among the exposed workers in the cement industry (Zeleke et al., 

2011). The overexposed to the dust during the working hour among the cement 

workers may reduce the lung function level of the workers (Kristin, Fell, & Nordby, 

2017). 
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5.6 Occupational exposures to dust and respiratory symptoms 

From the data analysis done in Chi-Square Test on exposures of dust with 

respiratory symptoms, only cough in the morning shows significant different 

between the other symptoms (X2 
= 6.233, p-value = 0.044). This shows that the 

workers in the cement manufacturing tend to have cough in the morning due to the 

exposure of the dust. From the previous study of Pramchoo et al., (2017), the 

research done previously showed that long-term occupational exposure to air 

pollutants including dust will associate with the decrease in the lung function or will 

increase the prevalence of respiratory symptoms. The prevalence of morning cough 

also increases on the cohort study that was done among cement workers (Kristin et 

al., 2017). This might due to the accumulation of the dust at their respiratory tract 

during the working hour. 

Moreover, coughing also is one of the natural response of the body towards 

the dirt or dust that enter into the airways and lung. American Lung Association 

stated that one of the factors of coughing was due to exposure of the irritants from 

the workplace. In this case, dust is the main exposure of the workers in the work area. 

Plus, American Lung Association also had stated that coughing can come along with 

other symptoms such as shortness of breath and wheezing. 
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5. 7 Differences of lung function and exposures to dust between work station 

In the table 4.5, the comparison of lung function between the work station 

was observed. The result shows that at least one of the work station in this study 

were significant with FVC (z-value = 9.568, p-value = 0.008) and FEVl (z-value =

7.769, p-value = 0.021). Post-hoc test was run in order to determine which work 

station really shows the significant difference with FVC and FEVl. The work station 

that is showed the significant different is Raw Material and Kiln with the p-value less 

than 0.05. Taner (2017) stated that dust is one of the main hazard factors in raw 

material preparation and kiln work station. As the dust is one of the main hazard in 

this work station, the workers were potentially developed lung function abnormalities 

which can lead to significant result of the FVC and FEVl value. 

For the comparison of dust exposure between the work stations in 

Table 4.5, the result shows the significant different between both variables (z=103.00, 

p-value<0.001). Post-hoc test was run between these variables and it shows that all

work stations have significant different with the dust exposure. Ahmad, Nisa & 

Mohammad (2013) stated that the dust produce in cement manufacturing was high at 

a certain work station that includes Crusher, Kiln, Cement Mill and Packing work 

station. 
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5.8 Conclusion 

This study showed that the workers in cement manufacturing were exposed to 

dust that produced in the production line of the cement industry. Moreover, there was 

lack of protected equipment used by the respondent in order to reduce the exposure 

of the dust. �e findings of this study were stated below: 

a) There were more than 80% of the workers in the cement industry had lung

function abnormalities which more than 50% come from Packing and Kiln

work station.

b) The most reported respiratory symptoms reported or experienced by the

workers in the cement industry were shortness of breath in all work stations.

c) Packing work station showed the highest production of dust compared to the

other two work station which was Raw Material and Kiln.

d) There was significant relationship between the exposure of dust with FVC

and FEVl value.

e) There was significant different between the exposure of the workers to dust

with the respiratory symptoms of cough in the morning.

f) FVC and FEVl value showed a statistical difference with the exposure of

dust between the different three work stations.
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5.9 Limitation 

There were some limitations detected in this study which are: 

a) Limited access and time to the workstation for the measurement that causes

the restri�tion in proper time management for the dust measurement. Thus, 

the measurement of the dust should be taken for a longer period of time in 

each work station in order to get an accurate reading of dust level. 

b) This study mainly used questionnaire in order to assess the respiratory

symptoms experienced by the workers. This can reduce the validity of the 

study as some of them might not know the real experienced of having each 

respiratory symptom. 

c) Lack of previous study on comparing the respiratory problems between work

station in the cement industry. Most of the study that can be found only 

comparing between the exposed and unexposed group. 
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5.10 Recommendation 

1) For the socio-demographic data, it is recommended to have a larger number

of samples of the workers in the cement industry in order to get better results

and to make the samples more representative.

2) From the overall results, it is recommended to do further screening and

periodic lung function test towards the exposed workers.

3) Further monitoring on specific dust such as cristobalite and silica can be

carried out in order to know this dust was over the limit of exposure or not.

4) The management can consider the hierarchy of control in order to ensure the

safety of the workers that start with:

i. Engineering control - Water spray can be installed in that particular

worlc area in order to reduce the dust from mixing in the air with

suitable droplets of water as stated in Factories and Machineries Act

(Mineral Dust) Regulations 1989. In the Packing worlc station, the

machine that filled the cement product into its bag should be isolated

by installing the barrier in order to reduce the dust from freely

exposed into the air.

ii. Administrative control - The management should introduce the job

rotation between the workers in each station by letting the worlcer to

work within the place with concentration of dust in the morning only

and change to other that less dust in the evening and vice versa. By
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practicing this method, the time of the worlcers exposed to the dust 

can be limited in only about four hours in a shift. 

iii. Personal Protective Equipment (PPE) - The PPE used by the workers

was N9S face mask which good in filtering the dust. But, the workers 

did not frequently change their face mask. Adequate number of face 

mask should be provided to each worker in order to encourage them 

to change their mask for at least once a week or whenever needed. 

Training on using the face mask also should be given to the workers 

in order to make sure that the mask was used properly so that the dust 

cannot enter to the respiratory system. 

S) Clinical test by Registered Occupational Health Doctor (OHD) or Medical

Doctor according to the determination of respiratory symptoms experienced 

by the workers should be carried out. This is because some workers could 

define how the feel of each respiratory symptom. 

6) Last, a cohort study can be done by using the result from this study as the

baseline data in order to get a continuous measurement of the lung function of 

the workers and to see whether the workers with lung function abnormalities 

getting higher of lower. 
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APPENDIX2 

QUESTIONNAIRE 
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MHAQJAN A; MAKLUMAJ QIBI 

1.1 Tartkh lahlr 

1.2 No. Kaci Penpnalan/ Pasport 

1.3 No. Telefon 

1.4 Umur 

1.5 Banpa 

1.6 Warpnepra 

1.7 Status 

1.8 Pendldlkan 

1.9 GaJI 

111111111111111 

[I] tahun

1. Melayu 2.ana

3. lndla 4.Laln-laln

1. Warganegara
2. Bukan warpnepra

1. Bujang
2. Berkahwln
3. Berceral

1. Tldak Bersekolah
2. Rendah/UPSR
3.Menengah/PMR/SPM/STPM

4. Sljil/Diploma/ljazah

RM 

1111111 

B 
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3.2 Adakah anda me111hldapl penyaklt bertkut dan telah dlsahbn oleh doktor? 

Penyaklt ( a) 1. Ya (b) 2. Tldak Adakah anda pemah mengambll
(c) sebarana ubat-ubatan untuk penyaklt

tersebut?

1. Ya(d) 2. 

3.2.1 Darah Tlnal 

3.2.2 Kendng Manis 

3.2.3 Asma/Lelah 

3.2.4 Jantuns 

3.2.S Schlzopemla (mental) 

3.2.6 Insomnia 

3.2.7 Rheumatic Arthritis (Saklt 
Sendl) 

3.3 Adakah anda menaalaml sebaran1 kecederaan di man•mana bahaatan angota badan berlkut? 

0. D Tlada Kecederaan

1,D Kepala

2. oeahu

3.DTanaan

4. D Tulana Belakana

5. □ Plngul

6. □Peha

7. Dlutut

a. □ Kaid

9. D Lebih dart 1 bahaalan

Tldak 
(e)
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Adakah anda menjalanl aktlvftl-aktlvltl berlkut: 

o.
D Tldak berlcaltan

1. D Pembedahan tellnp

2. D Terdedah bunyl blslna

3. D Ketenteraan

4. D SenJata apl

5. D Lain-lain: ____ _

6. D Leblh dart satu aktlvltl

3.5 Adakah anda mencambll sebaran1 ubat-ubatan selaln darl yang dlnyatakan dalam soalan 3.21 

1.ova 2. □ Tldak

Jlka Ya, nyatakan jenls ubat: _________ _ 

3.6 Adakah anda menchldap sebarana penyaklt selaln darl yan1 dlnyatakan dalam soalan 3.21 

1.ova 2. □ Tldak

Jlka Ya, nyatakan jenls ubat: __________ _ 

3.7 Adakah penyaklt yang dlnyatakan di soalan 3.6 Olka ada), menaanuu pekerjaan dan menyakltkan otot 

rangka semasa bekerja? 

1,DY• 2. □ Tldak
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IAHAGIAN Q; MAKLUMAJ §AJA HIQUP (UFESJYLEI 

4.1 Adakah •da menpmbll sabaran1Jenls dadah? 

1.DY• 2.□ Tldak

4.2 Adalcah anda merokok?

1.□ Y• 2. □ Tldak

4.3 Adalcah a,da nelakulcan sebarana aktlvltl flzlkal?

1.o va 2. □ Tldak

4.4 Adalcah anda rnenaalaml kesukaran untuk tldur?

1.ova 2.oTidak

4.5 Adalcah anda menplaml pn111.1an utlka tldur?

1. ova 2.o Tldak

4.6 Adalcah a,da menaambll mlnuman beralkohol?

1.ova 2. oTldak

4.7 Dalam masa terluan1, adalcah anda rnelakulcan sebarana aktlvltl tersebut? 

1.D Berburu

2. D Bertcebun

3.D Memasak

4.D KerJ•ket'Jarumah

s. D Memanclna

6. Oolahrap

7. Laln-laln: ___ _© C
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5.2 katasc,rt waktu bekerja anda 

5.3 Berapa lama anda terdedah kepada haba dalam 

pekerjaan sehartan 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

s. 

Bekerja berterusan baat setlap Jam 

75" bebrja, 25" rehat 

� bebrja, � rehat 

25" bebrja, 75" rehat 

Kurana dartpada 2 Jam 

2-4Jam 

41Jam 

6-8Jam 

Leblh dartpada 8 Jam 
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Jib Ya pada man•mana soalan di atas (6.6 -6.9), Sia Jawab soalan 6.10 

Jib Tldak pada semua soalan di atas, Sila terus k• soalan 6.13. 

6.10 Adalcah anda berbhak sedemlklan (soalan 6, 7, 8 atau 9) untuk selama 3 bulan berturut-turut sepanJarw 

tahun? 

Ya D Tldak D 

BATUK SERTA BERICAHM 

6.11 Pemahlcah anda menplaml penlngkatan batuk-batuk serta berlcahak yang berpanjanpn leblh darl 3 

mlnau setlap tahun? (Jlka Ya, slla Jawab soalan 14) 

Ya D Tldak D 

DADA BERBUNYI (WHEEZING) 

6.12 Adakah anda terasa dada anda berbunyl sepertl wlsel: 

I. Apablla anda menplaml selsema Ya D Tldak D 
II. lcadana-kala di samplna selsema Ya D Tldak D 
Ill. hamplr setlaphari (slang atau malam) Ya D Tldak D 

SUKAR BERNAFAS (BREATHLESSNESS) 

6.13 Adalcah anda mengalaml kesulcaran bernafas apablla berjalan denpn pantas atau semasa mendakl? 

Ya D Tldak GJ 

(Jlkajawab Ya pada soalan 5.13, sllajawab soalan 5.14-5.17. Jlkajawab Tldak pada soalan 5.13, slla ke 

bahagfan H) 

6.14 Adakah anda berjalan denpn perlahan kerana sukar bemafas? 

Ya D Tldak D 
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6.15 Adakah and• pertu berhentl seketlka untuk bemafas semasa berjalan? 

Ya □ Tldak D

6.16 Adakah anda pertu berhentl untuk bernafas setelah berjalans ejauh 30 mater (atau selepas beberapa 

mlnlt)? 

Ya D Tklak D 

6.17 Adakah anda terasa sukar bemafas semasa menlngalkan rumah atau semasa mernakal atau membuka 

pakalan? 

Ya D Tldak D 

Terlma kasih atas kerjasama anda dalam menylapkan kajlan lnl. 
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APPENDIX3 

ETHICAL APPROVAL 
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