.~ -
o p- -

-~

o~

~ o~




11

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
(KUSTEM)

o oot Ling -

Tt TNy fun chew OF:

o

Tarikh

Waktu
Pemulangan

Nombor
Ahli

Tanda
tangan |




Kote! Unliversiti Sains Dan feknologl Malavsia (KUSTEM

1100030761

LP 8 FST 3 2004

1100030761
Lung function of kinergarten children living near sawmills and
wood-based factories in Terengganu / Liew Hooi Ling.

PERPUSTAKAAN
KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU

1100030761

Lihat sebelah

HOKMILK |
PERPUSTAFAAN KUSTEM |




LUNG FUNCTION OF KINDERGARTEN CHILDREN LIVING NEAR
SAWMILLS AND WOOD-BASED FACTORIES IN TERENGGANU

By
Liew Hooi Ling

Research Report submitted in partial fulfillment of
the requirement for the degree of
Bachelor of Science (Biological Sciences)

Department of Biological Sciences
Faculty of Science and Technology
KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA (KUSTEM)
2004



DEPARTMENT OF BIOLOGICAL SCIENCES
FACULTY OF SCIENCE AND TECHNOLOGY

ARLFL  KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI
KUSTEM paLAYsIA

APPROVAL AND CERTIFICATION FORM
RESEARCH PROJECT I AND II

I certify that the research report entitled : Lung Function of Kindergarten Children
living near Sawmills and Wood-based Factories in Terengganu by LIEW HOOI
LING Matric No. UK 5362 have been read and all corrections recommended by the
examiners have been done. This research report is submitted to the Department of
Biological Sciences in partial fulfillment of the requirements for the degree of

Bachelor of Science Biology, Faculty of Science and Technology, Kolej Universiti

Sains dan Teknologi Malaysia.

Approved by:

FARIDAH MOHAMAD

Supervisor Pensyarah
Jabatan Sains Biologi
: Fakutti Sains dan Teknologi
B Kolej Universiti Sains dan Teknologi Malaysia
(KUSTEM) .
Stamp: 21030 Kuala Terengganu, Terengganu. Date....! M. lg e

Department Head of Biological Sciences

PROF. DR. CHAN ENG HENG
Name: Ketua
. ‘ja'bla;_an Sains Biologi
akuitl Sains dan Teknologi
Stamp: Kele} Universiti Sa‘it::fsdr:ez T:k::l::i' Malaysia Datew/o 5/0 L
M)
TN 24830 Kuak Yerengganu.



ACKNOWLEDGEMENT

First and foremost, I respectfully acknowledge my parents and family for everything
they have done for the betterment of my life. Thank you very much, Mom, Dad and

my Brothers.

Secondly, I am deeply indebted to my supervisor Cik Faridah for all her efforts in
providing a conducive environment for me to do this research and helping me to
overcome all the problems I encountered throughout this study. Her valuable advice
on data interpretation and statistical analyses, continuous support and encouragement

throughout the study are gratefully acknowledged.

My most sincere appreciation goes to both of my partners, Oi Ming and Hui Hsien,
for giving full cooperation throughout the study. A very grateful and special thanks to
Zaidad as well, for his helping hands and driving us all the way to the sampling areas.

Without them, I would not have been able to complete this final year project.

1 would also want to extend my gratitude to all the kindergarten children, (KEMAS of
Taman Desa Jaya, KEMAS of Balai Raya, KEMAS of Kuala Nerus, KEMAS of Batu
Enam and KEMAS of Telaga Daing and kindergartens of Pasti Al-Husna and Cahaya
Warisan) parents and teachers for their participation, full cooperation and spending

time throughout the study.

Never the least, I would like to thank my roommate, housemates and coursemates for
their comforting words and encouragement. Thank you again to all of all the above
named and those who have not been mentioned for helping me in completing this

final year project.



TABLE OF CONTENTS

APPROVAL FORM
ACKNOWLEDGEMENT
CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF ABBREVIATIONS
ABSTRACT

ABSTRAK

CHAPTER
1.0 INTRODUCTION
2.0 LITERATURE REVIEW
2.1 Air Quality in Malaysia
2.2 Human Respiratory System
2.2.1 Respiratory Structure
2.2.2 Gas Exchange in the Alveoli of Lungs
2.3 Sawmills and Wood-based Factories: Impact on Health
2.3.1 Respirable Particulate Matter (PM)
2.3.2 Wood Dust

2.3.3 Endotoxins and (1—3)-B-D-glucans

iii

1l

11

Vi
vil
viii

X

10
10
11

12



2.4 Air Pollution
2.2.1 Outdoor Pollution
2.2.2 Indoor Pollution
2.2.3 Effects on Children Health
3.0 MATERIALS AND METHODS
3.1 Study Location
3.2 Study Subjects
3.3 Questionnaires
3.4 Statistical Analysis
3.5 Spirometry Test
3.6 Road Observation
4.0 RESULTS
4.1 Characteristics of the study locations
4.2 Study subjects
4.2.1 Male kindergarten children
4.2 2 Female kindergarten children
5.0 DISCUSSION
6.0 CONCLUSION
7.0 RECOMMENDATIONS
REFERENCES
APPENDICES

CURICULUM VITAE

v

13
14
16
18
20
20
20
22
2
23
24
26
26
31
32
39
46
50
51
52
55

68



P
Kolel Universttt Sains Dan Teknologl Malaysia (KUSTEM

LIST OF TABLES
Tables Page
4.1  Number of vehicles (included cars, motorcycles and lorry) passed in an 200
hour.
4.2  Physical characteristics and spirometry values of male kindergarten 32
children (mean+SEM)
4.3  Partial correlation coefficient between age, height and weight and lung 34

function in male kindergarten children

44  Prevalence of respiratory symptoms and diseases in male kindergarten 36
children

4.5  The male kindergarten children lung function as related to their parent's 38
smoking habits

4.6  The male kindergarten children lung function as related to the exposure 38
to their parent's smoking habits

4.7  Physical characteristics and spirometry values of female kindergarten 39
children (mean+SEM)
4.8 Partial correlation coefficient between age, height and weight and lung 41

function in female kindergarten children

49  Prevalence of respiratory symptoms and diseases in female kindergarten =~ 43
children

4.10 The female kindergarten children lung function as related to their parent's 45
smoking habits

4.11 The female kindergarten children lung function as related to the exposure 45
to their parent's smoking habits



LIST OF FIGURES

Figures

2.1 Continuous air quality monitoring (CAQM) stations in the
Peninsular

2.2 The respiratory tracts of human

4.1 Spirometry measurements of the male children in both areas

42 The FEV, % value of the male children in both areas

4.3 Respiratory symptoms of the male children in both areas

44 Spirometry measurements of the female children in both areas

4.5 The FEV, % value of the female children in both areas

4.6 Respiratory symptoms of the female children in both areas

Vi

Page

33
33
37
40
40

44



LIST OF PLATES

Plates

3.1
32
33
4.1
42
43
44
45

4.6

Male study subject

Female study subject

Vitalograph Spirometer

Sawmill in Tok Jembal

Sawmill in Batu Enam

Double-lane main road adjacent to kindergarten in Gong Badak
Construction site located in Tok Jembal

A village setting located around kindergarten in Kuala Nerus

The surrounding in Seberang Takir

vii

Page

21
21

25

28
28
29
29
30

30



LIST OF ABBREVIATIONS

Abbreviations

vC Vital Capacity

FVC Forced Vital Capacity

FEV, Forced Expiratory Volume in one second
FEV,% Percentage of FEV,/ FVC

PMo Particulate matter with an aerodynamic diameter less than 10um
NH; Ammonia

SO, Sulfur dioxide

N, Nitrogen

NO, Nitrogen dioxide

(0)) Oxygen

(O Ozone

TSP Total Suspended Particulate Matter

CO Carbon monoxide

ppbv Part per billion

RSP Respirable particles

PAHs Polycyclic Aromatic Hydrocarbons

viil



ABSTRACT

Emissions from sawmills and wood-based factories have long been associated with
ambient air pollution. The smoke and chemicals emitted by these factories have
significantly affected human respiratory health. A study has been conducted to
evaluate spirometric lung function of a total of 200 kindergarten children, aged 5 and
6 years living near sawmills and wood-based factories as well as children living in
residential areas further away from such factories in Terengganu. The respiratory
symptoms were surveyed (questionnaires) and the lung function (VC, FVC, FEV,)
measured using a spirometer. Children between the areas showed no significant
differences in age, height and weight. As expected, the lung function of the children
living near sawmills showed significantly lower values than those in the reference
area (control area). A higher prevalence of respiratory symptoms was found in
children living close to the factories. 1t could be concluded that exposure to emissions
from sawmills and wood-based factories might reduce the lung function of children

living in the area.
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ABSTRAK

Pembuangan sisa dari kilang-kilang menggergaji dan kilang-kilang kayu telah lama
dikaitkan dengan pencemaran udara persekitaran. Asap dan bahan kimia yang
dibuang oleh kilang-kilang ini secara signifikannya, mengganggu kesihatan respirasi
manusia. Satu kajian telah dijalankan untuk menilai fungsi spirometrik peparu bagi
sejumlah 200 kanak-kanak tadika yang berumur S dan 6 tahun yang tinggal
berhampiran dengan kilang-kilang menggergaji dan kilang-kilang kayu serta yang
tinggal di kawasan perumahan yang jauh dari kawasan perkilangan di Terengganu.
Simptom respirasi ditentukan melalui soalselidik sementra fungsi peparu diukur
menggunakan spirometer (VC, FVC, FEV)). Kanak-kanak di kedua-dua kawasan ini
masing-masing tidak menunjukkan perbezaan yang signifikan terhadap faktor umur,
tinggi dan berat. Seperti yang dijangkakan, fungsi peparu kanak-kanak yang tinggal
berhampiran dengan kilang-kilang menggergaji adalah lebih rendah daripada yang
tinggal di kawasan rujukan. Kadar bagi simptom respirasi adalah lebih tinggi di
kawasan terganggu. Kesimpulannya, pendedahan kepada pencemaran udara oleh
kilang-kilang menggergaji dan kilang-kilang kayu mungkin merendahkan fungsi

peparu kanak-kanak yang tinggal di kawasan berhampiran.



