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Abstract

Air quality is one of the major public health concerns due to the impact of air
pollutants on morbidity and premature death among populations. PM2.5 is one of the
important air pollutants that affect human health both in the short and long term. This study
aims to investigate and analyze health data as fundamental information for proposing
recommendations to improve Thailand's PM2.5 air quality standards.

A systematic literature review and meta-analysis of studies conducted between 2011
and 2021 found that exposure to PM2.5 particulate matter, both short-term and long-term, at
an increase of 10 u ¢/m3, was associated with a 1.0069-fold increase (95% Cl 1.0051-1.0087,
p-value < 0.0001) in the risk of mortality due to cardiovascular disease. Similarly, the risk of
respiratory disease was found to increase by 1.0078-fold (95% Cl 1.0059-1.0097; p-value <
0.0001) at an increase of 10 p ¢/m3. The risk of all-cause morbidity was found to increase by
1.0087-fold (95% Cl 1.0062-1.0101; p-value < 0.0001). Using the Air Q+ program of the World
Health Organization to assess the health impact, it was found that when the PM2.5
concentration is set at 37 .5 micrograms per cubic meter, it can reduce the risk of
hospitalization due to respiratory diseases by 101 per 100,000 population, reduce the risk of
hospitalization due to cardiovascular diseases by 117 per 100,000 population. When assessing
the health impacts using the Environmental Benefits Mapping and Analysis Program -
Community Edition, it was found that when setting the PM2.5 concentration at 15 micrograms
per cubic meter, the mortality rate of respiratory diseases in 75 provinces would range from
0.000 to 14.624 deaths per year. The health impact assessment using an epidemiological
model found that a 10% increase in PM2.5 at lag 0 was associated with a 0.16% (95% Cl: 0.06,
0.26) increase in all-cause mortality in the northern region and a 0.21% (95% Cl: 0.10, 0.32)
increase in Bangkok. In addition, a 10% increase in PM2.5 at lag 1 in the Northern region was
associated with a 0.56% (95% Cl: 0.55, 0.58) increase in hospital admissions for cardiovascular

disease and a 0.47% (95% Cl: 0.45, 0.49) increase in hospital admissions for respiratory disease.
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From research findings, a recommended 24 -hour standard is 25 pg/m3 in order to
reduce incidents of respiratory and cardiovascular-related hospitalizations by 118 and 136
cases per 100,000 population respectively. Regarding the annual average standard, a
recommended guideline is 10 pg/m3 to decrease mortality by 39 cases per 100,000
population. However, several limitations should be noted. The air quality was obtained from
predictive modeling, mortality data, and health impact assessments using model-based

approaches.
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