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Abstract. This research examines the relationship between air quality and respiratory health in urban populations.
By analyzing data on air pollution levels and health outcomes such as asthma and chronic obstructive pulmonary
disease (COPD), the study identifies significant correlations between poor air quality and increased respiratory
issues. The findings underscore the need for policy changes aimed at improving air quality to enhance public
health in urban settings.
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1. INTRODUCTION

As urbanization accelerates worldwide, urban populations face numerous
environmental health challenges, particularly concerning air quality. Rapid urban growth has
led to increased vehicular emissions, industrial pollution, and energy consumption, all
contributing to deteriorating air quality in cities. The World Health Organization (WHO) states
that over 90% of the world’s urban population breathes air that exceeds recommended pollutant
levels, significantly impacting public health (WHO, 2020).

Respiratory health issues, including asthma, chronic obstructive pulmonary disease
(COPD), and other related ailments, have been strongly linked to poor air quality. The high
concentration of pollutants such as particulate matter (PM2.5 and PM10), nitrogen dioxide
(NO»), and sulfur dioxide (SO:) aggravates respiratory diseases and reduces lung function,
especially in vulnerable groups such as children and the elderly (Dockery & Pope, 1994). This
study investigates the correlation between air quality and respiratory health in urban
populations, highlighting the importance of implementing effective policies to mitigate

pollution and protect public health.

2. LITERATURE REVIEW
Air Pollution and Its Primary Sources in Urban Areas

Air pollution in urban areas primarily originates from anthropogenic sources, including
transportation, industrial activities, and residential heating. Traffic emissions contribute
significantly to urban air pollution, releasing pollutants like NO-, carbon monoxide (CO), and
particulate matter. Industrial processes are another major source, emitting pollutants including

sulfur compounds and heavy metals (Brauer et al., 2012). These pollutants accumulate in the

17


https://doi.org/10.62951/ijph.v1i1.144
https://international.arikesi.or.id/index.php/IJoPH

atmosphere, creating a harmful environment that directly impacts human health (Brook et al.,

2004).

Health Implications of Poor Air Quality

The health implications of prolonged exposure to air pollution are extensive and well-
documented. Respiratory issues, such as asthma and COPD, are exacerbated by pollutants that
irritate the respiratory tract and decrease lung function (Schwartz, 1994). Research has also
shown that even short-term exposure to high levels of pollutants like PM2.5 is linked to an
increase in hospital admissions for respiratory and cardiovascular diseases (Pope & Dockery,
2006). The risk is particularly high among urban populations due to constant exposure to

elevated pollution levels.

Vulnerable Populations and Respiratory Health Risks

Children, the elderly, and individuals with preexisting respiratory conditions are
especially vulnerable to the effects of air pollution. Studies show that children exposed to high
levels of air pollution are at greater risk for developing asthma, while elderly individuals
experience exacerbated symptoms of respiratory diseases (Gauderman et al., 2004). In addition,
low-income populations often reside in areas with poorer air quality, increasing their risk of

respiratory health problems (Brunekreef & Holgate, 2002).

3. METHODOLOGY
Study Design

This study employed a cross-sectional design to evaluate the relationship between air
quality and respiratory health outcomes among urban populations. The research focused on
major urban centers in Indonesia, including Jakarta, Surabaya, and Bandung, where air

pollution levels are consistently high.

Data Collection

Air quality data were collected from government monitoring stations, which recorded
levels of PM2.5, PM10, NO2, and SO: over a 12-month period. Data on respiratory health
outcomes, including hospital admissions for asthma and COPD, were obtained from public
hospitals in the selected cities. Additionally, a survey was conducted among a sample of 1,000
residents to gather self-reported data on respiratory symptoms, frequency of medical visits, and

exposure to pollutants.
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Data Analysis

The data were analyzed using statistical software to examine correlations between
pollutant levels and respiratory health outcomes. Multiple regression analyses were conducted
to control for confounding variables such as age, smoking status, and pre-existing health
conditions. A p-value of <0.05 was considered statistically significant, and results were

reported with 95% confidence intervals.

4. RESULTS
Air Pollution Levels in Urban Centers

The study found that average annual concentrations of PM2.5 and NO- exceeded WHO
guidelines in all three cities, with the highest levels recorded in Jakarta. PM2.5 levels in Jakarta
averaged 50 ug/m?, more than double the WHO recommended limit of 25 pg/m?3. NO: levels

were also elevated, reaching an average of 60 pg/m? in high-traffic areas.

Correlation Between Air Quality and Respiratory Health

A positive correlation was observed between pollutant levels and the incidence of
respiratory diseases. The study found that for every 10 pg/m? increase in PM2.5, there was a
15% increase in hospital admissions for asthma and COPD. Additionally, individuals residing
in areas with high NO: levels reported more frequent respiratory symptoms, including

coughing, wheezing, and shortness of breath.

Survey Results on Self-Reported Health Impacts

Survey responses indicated that 60% of respondents experienced symptoms of
respiratory irritation, with a higher prevalence among individuals living in high-traffic areas.
Nearly 40% of respondents reported visiting a healthcare provider for respiratory issues in the
past year. Respondents who reported higher exposure to air pollution also indicated lower

levels of physical activity and overall health satisfaction.

5. DISCUSSION
The Impact of Air Pollution on Respiratory Health

The findings confirm that poor air quality in urban areas significantly affects respiratory
health. The high concentration of pollutants, particularly PM2.5 and NO, is linked to increased
incidence and exacerbation of respiratory diseases. This is consistent with findings from other

global studies, underscoring the universal impact of air pollution on respiratory health.
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Policy Implications and Recommendations

To address these health impacts, policy changes are necessary to improve air quality in
urban settings. Strategies may include reducing vehicular emissions through stricter
regulations, promoting public transportation, and increasing green spaces to absorb pollutants.
Public awareness campaigns should also be conducted to educate residents about the health
risks associated with air pollution and encourage protective behaviors, such as using air

purifiers and wearing masks on high-pollution days.

Limitations and Future Research

This study’s cross-sectional design limits the ability to establish causality. Longitudinal
studies are needed to track the long-term effects of air pollution on respiratory health.
Furthermore, additional research should explore the effectiveness of various policy

interventions in reducing air pollution and improving public health outcomes.

6. CONCLUSION

This study highlights the detrimental impact of poor air quality on respiratory health
among urban populations in Indonesia. With rising levels of urbanization, it is imperative that
policymakers prioritize air quality improvements to protect public health. By implementing
stricter regulations on emissions and promoting sustainable urban development, cities can
reduce the burden of respiratory diseases and enhance the quality of life for their residents.
Continued research and community engagement are essential for developing effective solutions

to this critical public health issue.
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