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Abstract 

To determine the exposure to indoor air pollutants and their associations with respiratory symptoms 
among children aged 4-6 years old in Penang. A cross-sectional study was conducted among 126 preschool 
children aged 4-6 years old in traffic, industrial, and suburban areas of Penang. A standardised and 
validated questionnaire from the American Thoracic Society (ATS) and the International Study of Asthma 
and Allergies in Childhood (ISAAC) was used to collect data on respiratory health symptoms among 
respondents. An indoor air quality assessment was conducted in selected preschools that included 
temperature, relative humidity, air velocity, volatile organic compounds (VOCs), and particulate matter 
(PM2.5, and PM10). There were significant differences in median concentrations of PM2.5, PM10 and 
relative humidity among study groups. Statistical analysis showed significant associations between air 
pollutants in preschool with respiratory symptoms; PM 2.5 with cough (OR = 3.2, CI = 1.46 –6.99), PM2.5 
with phlegm (OR = 5.2, CI = 1.12-15.78), and PM10 with cough (OR= 5.4, CI = 1.15-5.60). Factors that 
influenced the increased likelihood of cough and phlegm were linked to the increase in PM2.5 exposure. 
The prevalence of respiratory health symptoms among children in traffic and industrial areas was greater 
than in suburban areas. This study suggests regular classroom cleaning and routine maintenance of air-
conditioners to be done inside the preschools. It is also recommended to plant vegetation barriers and 
green space to reduce environmental exposure of air pollution. 

Early Career Scientist 

YES, I am an early career scientist. 

IGAC Activities 

MAP-AQ: Monitoring, Analysis and Prediction of Air Quality 

IGAC Regional Working Groups 

Japan National Committee 


