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Abstract 

Traffic-related air pollution (TRAP) significantly affects air quality, posing serious health risks to children, 
who are particularly vulnerable due to their developing respiratory systems. This study investigates the 
impact of TRAP on children’s respiratory health and epigenetic changes, comparing outcomes between 
those living in high traffic (HT) areas and low traffic (LT) areas within the Klang Valley region of Malaysia. 
This cross-sectional comparative study was conducted between January and May 2019, and included 124 
children each from HT and LT areas, aged 7 to 11 years from eight primary schools. Exposure to TRAP was 
collected through an adapted questionnaire, which included questions about the children’s mode of 
transportation to school and respiratory symptoms. Saliva samples were collected for epigenetic analysis, 
focusing on histone H3 levels and DNAm status of TNFα and CYP1A1, using enzyme-linked immunosorbent 
assay (ELISA) and bisulphite-specific polymerase chain reaction (MS-PCR), respectively. Statistical analysis 
was performed using Statistical Package for Social Sciences (SPSS). Children in HT areas exhibited higher 
odds of respiratory symptoms, including cough (p<0.001, OR=3.0), phlegm (p=0.023, OR=2.3), and 
wheezing (p=0.029, OR=2.3), compared to those in LT areas. Epigenetic analysis indicated significantly 
elevated levels of histone H3 at p<0.001 in HT children (median: 885.10 ng/mL) compared to LT children 
(median: 623.41 ng/mL). The HT group showed a significantly higher prevalence of methylated 
TNFα (p=0.007, OR=2.0) and CYP1A1 (p=0.030, OR=1.7). Children who walked or used motorcycles to 
commute showed higher rates of cough and wheezing, with 22.7% of those walking and 14.5% of 
motorcycle users reporting cough. In summary, the study highlights the increased health risks for children 
commuting in HT areas, particularly those using open transport modes like motorcycles. The findings 
underscore the importance of reducing TRAP exposure in children, and the need for further research into 
the long-term health effects of such exposure. 
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