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ABSTRACT 

ASSOCIATION BETWEEN CEMENT DUST EXPOSURE (PM2.5) AND 
RESPIRATORY HEALTH AMONG CEMENT WORKERS IN BAHAU, 

NEGERI SEMBILAN 

NURUL SHAHIRA BINTI AHMAD RAZLAN 

Introduction: Cement industry possesses a variety of occupational hazards which 
can lead to major constituent of airborne dust in the air. High concentration of dust 
has been associated with decreased in ventilatory lung function, airway inflammation 
and prevalence of respiratory symptoms. A comparison was done between two 
groups of workers, which were administrative and manufacturing workers in the 
cement industry. Objective: To determine the exposure level of cement dust and 
respiratory health implications among cement workers in Bahau, Negeri Sembilan. 
Methodology: A cross sectional study was carried out among 88 administrative 
workers as the comparative group and 88 manufacturing workers as the exposed 
group. A set of questionnaires which was adapted from the American Thoracic 
Society was used to obtain background information as well as respiratory symptoms 
among the respondents. For the personal exposure level of cement dust (PM2.s), a 
Gilian GilAir-3 Air Sampling Pump was used and placed at the breathing zone area 
for assessing personal exposure in 8 hours towards cement dust. For lung function 
performance, a Spirometry test was used. Meanwhile, to assess airway inflammation, 
a NIOX MINO was used to determine the exhaled nitric oxide in worker's breath. 
All respondents were chosen based on inclusion criteria, which include male and age 
of 18 to 55 years old workers. Results: The concentration of personal exposure level 
(PM2.5) among manufacturing was high compared to administrative workers which 
was 10.60 mg/m3 that exceed the permissible exposure limit 5 mg/m

3 set by
Factories and Machinery (Mineral Dust) Regulations 1989. The lung function 
abnormality was higher among manufacturing workers with OR=3.82 for FVC% and 
OR=5.16 for FEV 1%. For respiratory symptoms, cough was reported the most among 
manufacturing with OR=2.40 after it has been adjusted for age and smoking. FENO 
level were reported, significantly higher among manufacturing workers. There was a 
significant correlation between personal exposure level (PM2.5) and lung function
FVC%. Working duration showed a significant correlation of FEV 1 /FVC% among 
all respondents. Conclusion: The study found that personal exposure to cement dust 
(PM2.5) may affect lung function and also increased the high level of FENO which
indicate an airway inflammation especially among manufacturing workers. 

Keywords: Cement industry, personal exposure level (PM2.5), lung function, 

Fractional Exhaled Nitric Oxide (FENO), respiratory symptoms. 

V 

© C
OPYRIG

HT U
PM

UPM 



© C
OPYRIG

HT U
PM

UPM 



© C
OPYRIG

HT U
PM

UPM 



© C
OPYRIG

HT U
PM

UPM 



© C
OPYRIG

HT U
PM

UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



1.3 Conceptual Framework 

\._ 

Area measurement 

Minivol 

�, 

Lung function 

• FEV1
•FVC
• FEV1/FVC

D Independent variables

Cement industry 

Cement dust workers 

Particulate matter 

(PM2.s) 

H 

1, 

Co founder: 

1. Age
2. Smoking habit

- 3. History ofr 

respiratory 
disease 

�, 
I • .,.,,., 'J\ • �, ':;\ �;·,:-.:,:�: .J .-·' ••' •I I "'

Personqi _p�easur_einent 
,l •· 

U 1 
• -

.Personal arr sarnplmg pump 

� r 

Respiratory symptoms Fractional exhaled 
Nitric Oxide 

• Cough (FENO) 
• Phlegm
• Shortness of breath Airway 
• Wheezing infla1nmation 

D Dependent variable

7 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



.-

.. 

LOW FeNO LEVEL / 

<25 ppb In �12 years of 11• 
<20 ppb In <12 years of 11• 

25-50 ppb In �12 years of 111
20-35 ppb In <12 ynrs of 111

--
•-:-,-,,-...-..-----·�- - -·--··-·�-

Eoslnophlllc Inflammation less likely Eoslnophilfc Inflammation likely 

Symptomatic' paUents unlikely 
to benefit from ICS therapy; 

consider other possible eUologtes• 

Cautious lnterpretaUon; 
based on cllnlcat Jud1menl consider 

lnltlaUng ICS therapy and 
monitor change In FeNO levels 

Symptomatic patients likely 
to benefit from ICS therapy; 

lnvesU1ate allergen exposure 

Figure 2.5 : Intrepretation of FENO concentration (Source: NIOX, 2015) 

2.6 Mechanism and response of respirable dust in the lung 

Lung is an organ where it responsible in bringing the oxygen from the atmosphere 

through inhalation and exchanging it back for carbon dioxide to be released through 

exhalation. Although lung has a specific mechanism in protecting the particles from 

being inhaled which is through the nose and cilia but lungs can be constantly 

exposed to danger from the dusts we breathe. Inhalation is the major route of 

exposure in the workplace especially when working in a dusty condition. When there 

is a particle in the air, there is a chance that we might inhale based on the size shape 

and density of the particles. Particles can be deposited into the lungs through four 

different ways: 
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Figure 3.4.2: Gilian GilAir-3 Air Sampling Pump (Source: Sensidyne) 

Personal sampling method was based on the OSHA Analytical Method -

Particulates Not Otherwise Regulated (Respirable Fraction). This method was used 

to determine the number of sampling required based on the given flow rate and 

volume and also type of method used to analyse the sample. The flow rate used was 

1. 7 L/min by using a nylon cyclone with duration of 8 hours straight sampling and 

a 37 mm diameter of PVC was used. Furthermore, in order to determine the selection 

of workers needed, a Guideline on Monitoring of Airborne Contamination for 

Chemicals Hazardous to Health was used in which referring to the Website of 

Department of Occupational Safety and Health. The selection of workers was based 

on the work practice, duration and also the proximity to the source. 
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3.4.3 Lung function 

Evaluation of lung function was done by using Chestgraph HI-I 05. This instruments 

was fully met the ATS recommendation which can assess the COPD and also lung 

age of the respondents. Fully equip with an accuracy of within+/- 3% or+/- 50 mL, 

whichever is greater and it capable of data logged at about 300 of respondents. 

Figure 3.4.3 :Chestgraph HI-105 (Source: Chest M .. n .) 
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3.4.4 Fractional Exhaled Nitric Oxide (FENO) 

A NIOX MINO was used to assess the FENO of the respondent. NIOX MINO is a 

non-invasive and simple instrument used to detect exhaled nitric oxide which means 

evaluating the inflarmnatory response of asthma. This instrument provides NO 

scrubber which contains potassium permanganate that specially designed for removal 

of specific gaseous contaminants from the airstream and also does not support for 

bacterial and fungal growth. Furthermore NIOX MINO can detect a maximum range 

of 5 to 300 ppb. 

Figure 3.4.4: IOX MINO 
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lAWATANKUASA ETIKA UNIVERSITI UNTUK 
PENYELIDIKAN MEUBATKAN MANUSIA (JKEUPM) 
UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG, 
SELANGOR, MALAYSIA 

BORANG Bl: PENERANGAN DAN PERSETUJUAN RESPONDEN 

Sila baca maklumat berikut dengan teliti. Sekiranya anda mempunyai sebarang pertanyaan, sila 
kemukakan kepada penyelidik. 

1.TAJUK KAnAN

Hubungan Antara Pendedahan Debu Simen (PM2.5) dan Kesihatan Pernafasan di Kalangan Pekerja Simen 

di Bahau, Negeri Sembilan. 

2. PENGENALAN

lndustri simen adalah salah satu industri yang menyediakan bahan binaan untuk kegunaan pembinaan 

bangunan. Waiau bagaimanapun, industri simen mempunyai banyak hazad pekerjaan yang boleh 

mendedahkan risiko masalah kesihatan kepada orang awam dan juga pekerja seperti habuk bawaan udara. 

Pendedahan yang tinggi terhadap kepekatan habuk telah dikaitkan dengan penurunan fungsi paru-paru 

dan peningkatan terhadap hembusan Nitrik Oksida (FENO) atau radang inflamasi serta masalah simptom 

pernafasan di kalangan pekerja. Hal ini kerana, penyakit berkaitan masalah paru-paru adalah merupakan 

masalah yang ketiga biasa yang dialami oleh penyakit berkaitan pekerjaan. 

3. APAKAH YANG PERLU ANDA LAKUKAN?

Responden dikehendaki untuk menjawab soal selidik untuk mendapatkan maklumat mengenai tahap 

kesihatan anda. Selain daripada itu, responden diminta untuk menjalankan ujian fungsi paru-paru dengan 

menggunakan alat Spirometer dan ujian hembusan Nitrik Oksida (FENO) dengan menggunakan NIOX 

MINO. Berat dan tinggi responden akan direkodkan. Responden juga akan dibimbing untuk mengunakan 

alat Spirometer dan NIOX MINO oleh penyelidik. Responden akan menggunakan 'mouthpiece' yang 

akan ditukar ganti untuk setiap individu yang menjalankan ujian dan dikehendaki untuk menjalankan 

uj ian tersebut sehingga mendapat keputusan yang terbaik. 

4. SIAP A YANG TIDAK BO LEH MENYERT Al KAJIAN INI?

Responden yang mempunyai masalah kesihatan atau menjalani rawatan berkaitan masalah jantung

atau sistem pernafasan adalah tidak digalakkan untuk menyertai kajian ini. Hanya responden yang

mempunyai kriteria tertentu sahaja yang dibolehkan untuk menyertai kajian. Berikut adalah senarai

responden yang boleh menyertai kajian: 

Si/a tandatangan di sini sekiranya anda telah membaca dan memahami kandungan halaman ini

UPMfTNCPI/RMC/JKEUPM/FORM 81 

UPDATE: 2 SEPTEMBER 2013 
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b) During conducting a lung function test.
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