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ABSTRACT

Association Between Exposure To PMy And Lung Function
Performance Among Construction Workers

NURULFARAHANA BTE MD NOH

The cross sectional study was done to determine the association between exposure of
particulate matter (PMo) and lung function performance among construction workers.
In addition to this, a correlation between PM;, concentrations and lung function
performance was quantified and identification of the duration of employment that gives
effect to the lung function performance ‘among workers was evaluated. The study was
carried out among thirty construction workers and thirty office workers. The personal
exposure of PMyy was measured for both study groups using an personal air sampling
pump. Lung function performance among the study group was measured using the
vitalograph spirometer, were measurements of the FEV1%, FVC% and FEV1/FVC%
were obtained. A Modified American Thoracic Society Questionnaire was used to gain
the demographic data and respiratory symptoms of exposed and unexposed group
Respondents comprised of three nationalities; Bangladeshi (16.7%), Indonesian
(33.3%), and Malaysian (50%). Mean age, height and weight for exposed and
unexposed group were 31.7719.23, 31.8719.33); 164.642.28, 167.61£2.48); and
70.214.48, 70.3+4.56 respectively. The study shows that there were significant
differences between the concentration of PM;, among workers at the construction site
and office workers (p<0.05). There were significant differences of negative correlation
between concentration of PMy, and poor lung function performance among
construction site workers (p<0.05). In addition to this, present respiratory symptoms
was a significantly differences between the exposed and unexposed group (p<0.05).
There were significant differences of the duration of employment of construction
workers and poor lung function performance according to percentage value of
FVC%,FEV1% and FEV1/FVC% among construction workers ( r=-0.660,r=- 0.689,r=-
0.568 ,p<0.05). The lung function performance of the respondents were not influenced
by age, gender, weight and height. The construction site workers were highly exposed
to PM, due to many activities that produce high particulate matter such as excavating,
grinding, reconstruction of building structure and grading of earthen materials.
Moreover, the inhalation of the particulate matter during work cause deposition of small
particles along the lining of alveoli that decreases the ventilation perfusion ratio and
thus reduces the maximum oxygen uptake. This deposition may also be the cause of
lower lung capacity. Even though the level of particulate matter was low, the study
shows that there were significant association of concentration of PM,, and reduction of
lung function performance.

Key word: Particulate Matter 10 um(PM;,), respiratory symptoms, lung function
performance
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CHAPTER1

INTRODUCTION

1.0 Introduction

Over 11 million construction workers build and maintain roads, houses, workplaces
and physical infrastructure. This work includes many inherently hazardous tasks and
conditions such as work at height, excavations, noise, dust, power tools and

equipment, confined spaces, and electricity (NIOSH, 2009).

Construction workers are exposed to hazardous dust when grinding or cutting mortar
or cement from between the bricks of old buildings. The National Institute for
Occupational Safety and Health (NIOSH) found that exposures could be reduced with
the use of tool-mounted local exhaust ventilation and suitable work practices.

Workers who use grinders to remove deteriorated mortar between bricks such as tuck
pointing may be exposed to crystalfine silica at concentrations up to 100 times the
NIOSH recommended exposure limit (REL) of 50 pg/m® and are at risk of lung
disease. In addition, exposure to crystalline silica has been linked to lung cancer,
“kidney disease, reduced lung function, and other disorders (NIOSH, 2002). '

Workers in the construction industry may breathe dust that contains crystalline silica
during many tasks including grinding concrete, cutting brick and block, tuck pointing
masonry, or using a jackhammer to break concrete. A study to measure exposures



