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AIR POLLUTION AND HUMAN HEALTH



Health Issues – Air Pollution

89% in low- and middle-income countries
The greatest number in South-East Asia and Western Pacific

In Indonesia : BPJS burden for health costs due to 
Respiratory disease increases significantly



Pollutant

• Particulate matter (PM)
PM is a common indicator for air pollution. Major components : sulfates, nitrates, ammonia, 
sodium chloride, black carbon, mineral dust and water.

• Carbon monoxide (CO)
CO is a colourless, odourless and tasteless toxic gas produced by the incomplete 
combustion of carbonaceous fuels such as wood, petrol, charcoal, natural gas

• Ozone (O3)
Ozone at ground level is photochemical smog and it is formed through the reaction with 
gases and sunlight.

• Nitrogen dioxide (NO2)
NO2 is from the combustion of fuels in the transportation and industrial sectors.

• Sulfur dioxide (SO2)
SO2 is a colourless gas with a sharp odour. It is produced from the burning of fossil fuels 
(coal and oil) and the smelting of mineral ores that contain sulfur.

WHO. Air Pollution and Human Health. 2022.



PM2.5

• Particulate Matter (PM2.5) adalah partikel udara yang berukuran <2.5 µm.

• Pengukuran konsentrasi PM2.5 → metode penyinaran sinar Beta (Beta Attenuation Monitoring) 
dengan satuan µm/m3.

WHO. Air Pollution and Human Health. 2022.



Disease Related PM2.5

LI, Tianyu, et al. A comprehensive understanding of ambient particulate matter and its components on the adverse health effects based from 
epidemiological and laboratory evidence. Particle and fibre toxicology, 2022, 19.1: 67.



Respiratory Problem

YANG, Liyao; LI, Cheng; TANG, Xiaoxiao. The impact of PM2. 5 on the host defense of respiratory system. Frontiers in cell and developmental 
biology, 2020, 8: 91.



YANG, Liyao; LI, Cheng; TANG, Xiaoxiao. The impact of PM2. 5 on the host defense of respiratory system. Frontiers in cell and developmental 
biology, 2020, 8: 91.

ISPA, Pneumonia

Asma, Alergi

PPOK

Kanker Paru



Cardio-Cerebrovascular Problem

BASITH, Shaherin, et al. The impact of fine particulate matter 2.5 on the cardiovascular system: A review of the invisible killer. Nanomaterials, 2022, 12.15: 2656.



BASITH, Shaherin, et al. The impact of fine particulate matter 2.5 on the cardiovascular system: A review of the invisible killer. Nanomaterials, 
2022, 12.15: 2656.



Cancer Risk

• ESPITIA-PÉREZ, Lyda; JIMÉNEZ-VIDAL, Luisa; ESPITIA-PÉREZ, Pedro. Particulate Matter Exposure: Genomic Instability, Disease, and Cancer Risk. In: Environmental Health-Management and Prevention Practices. IntechOpen, 2019.

• Sun, D., Liu, C., Zhu, Y., Yu, C., Guo, Y., Sun, D., Pang, Y., Pei, P., Du, H., Yang, L. and Chen, Y., 2023. Long-Term Exposure to Fine Particulate Matter and Incidence of Esophageal Cancer: A Prospective Study of 0.5 Million Chinese 

Adults. Gastroenterology.



Diabetes Risk

RAJAGOPALAN, Sanjay; AL-KINDI, Sadeer G.; BROOK, Robert D. Air pollution and cardiovascular disease: JACC state-of-the-art review. Journal 
of the American College of Cardiology, 2018, 72.17: 2054-2070.



Health Prevention

• Remain indoors

• Close all windows and doors and if going outside

• Wear qualified mask, air purifiers

• Chronic cardiopulmonary patients should increase their medication dosage

• Dietary supplements, such as omega-3, olive oil, and antioxidant vitamins

KELOMPOK SENSITIVE

• Ibu hamil

• Balita

• Orang lanjut usia

• Pengidap penyakit paru : Asma, PPOK

• Pengidap penyakit alergi : Rhinitis, Dermatitis



THANK YOU
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