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Air pollution poses a critical threat to both human health and the 
global climate. This article explores the multifaceted impact of 
airborne pollutants—ranging from particulate matter (PM2.5 and 
PM10) and nitrogen dioxide (NO₂) to greenhouse gases like 
carbon dioxide (CO₂) and methane (CH₄). These pollutants are 
linked to a rise in respiratory diseases, cardiovascular 
conditions, and premature deaths. At the same time, their 
accumulation in the atmosphere exacerbates global warming, 
disrupts weather patterns, and accelerates climate change. The 
article also highlights the socio-economic disparities in exposure 
to pollution and emphasizes the urgent need for integrated policy 
measures, technological innovations, and international 
cooperation to mitigate these dual threats. Through a 
comprehensive review of scientific findings, the article aims to 
raise awareness and foster informed actions toward a cleaner, 
healthier, and more sustainable future. 
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Introduction. In the 21st century, air pollution has emerged as one of the most pressing 
environmental and public health challenges. The World Health Organization (WHO) estimates 
that approximately 7 million people die prematurely each year due to exposure to polluted air, 
with a large proportion of these deaths linked to non-communicable diseases such as stroke, 
heart disease, chronic obstructive pulmonary disease, and lung cancer (World Health 
Organization, 2021). Beyond its immediate health impacts, air pollution is a significant driver 
of climate change, creating a dangerous feedback loop that endangers ecosystems, 
economies, and human well-being. Air pollution is primarily caused by anthropogenic activities 
such as industrial production, fossil fuel combustion, agriculture, and transportation. These 
activities release a mixture of harmful substances into the atmosphere, including particulate 
matter (PM2.5 and PM10), nitrogen oxides (NOₓ), sulfur dioxide (SO₂), carbon monoxide (CO), 
ozone (O₃), and greenhouse gases such as carbon dioxide (CO₂) and methane (CH₄). While 
some pollutants, like PM2.5, have direct and immediate effects on human health, others, like 
CO₂ and CH₄, have long-term effects by altering the Earth's climate systems (Shaddick et al., 
2018). 

The relationship between air pollution and climate change is complex and 
interconnected. Airborne pollutants not only trap heat in the atmosphere but also affect cloud 
formation, precipitation patterns, and even the frequency and intensity of extreme weather 
events (IPCC, 2021). As the global climate warms, it can in turn exacerbate air pollution by 
increasing the concentration of ground-level ozone and changing atmospheric circulation 
patterns. These interactions pose dual threats—immediate risks to public health and long-term 
risks to planetary stability. 

Urban areas, especially in developing countries, bear the brunt of these effects. Rapid 
industrialization, weak environmental regulations, and high population densities make cities 
hotspots for both air pollution and climate vulnerability. The burden of air pollution also falls 
disproportionately on marginalized populations, including children, the elderly, and low-income 
communities, highlighting the issue’s social and environmental justice dimensions (Bell & 
Ebisu, 2012). 

Given the urgency of addressing both air pollution and climate change, this article aims 
to provide a comprehensive overview of how airborne threats affect health and climate. By 
synthesizing current scientific evidence, this work hopes to inform public policy, support 
community awareness, and guide future research in environmental science and public health. 

Literature Review. A growing body of scientific literature has documented the 
multifaceted impacts of air pollution on health and the environment. Numerous studies have 
demonstrated a direct correlation between exposure to air pollutants and increased morbidity 
and mortality from cardiovascular and respiratory diseases. Pope et al. (2009) found that long-
term exposure to fine particulate matter (PM2.5) is associated with a significant increase in the 
risk of heart attacks and stroke. Similarly, studies by Lelieveld et al. (2015) estimated that 
outdoor air pollution contributes to over 3 million premature deaths annually, with the majority 
occurring in Asia. Short-term exposures also pose acute health risks. Research by Dominici et 
al. (2006) concluded that daily fluctuations in air pollution levels could trigger asthma attacks, 
increase hospital admissions, and raise mortality rates, even in populations with relatively short 

https://ijournal.uz/index.php/nujm/index


The New Uzbekistan Journal of Medicine is produced by XALQARO TADQIQOT LLC Group, a division of ijournal.uz platform 
Downloaded from ijournal.uz. For personal use only 

No other uses without permission. Copyright © 2025 XALQARO TADQIQOT LLC. All rights reserved. 

 

 44 

The New Uzbekistan Journal of Medicine (NUJM) 
 
Available online at: https://ijournal.uz/index.php/nujm/index 
Volume I, Issue III, 2025 
ISSN: 2181-2675  

| Page 

exposure periods. Vulnerable groups—such as children, the elderly, and individuals with pre-
existing conditions—are especially at risk (Trasande et al., 2016). 

On the climate front, greenhouse gases such as CO₂ and CH₄ are the primary drivers 
of global warming. However, other pollutants, like black carbon and tropospheric ozone, also 
play a significant role. According to the Intergovernmental Panel on Climate Change (IPCC), 
short-lived climate pollutants (SLCPs) such as black carbon have a much higher global 
warming potential (GWP) over short time frames compared to CO₂, contributing not only to 
warming but also to glacial melting and reduced albedo (IPCC, 2014). 

The interaction between air pollution and climate change is increasingly a focus of 
interdisciplinary research. Jacob and Winner (2009) explored how rising global temperatures 
could worsen ozone pollution and increase the frequency of smog episodes in urban areas. 
This highlights the feedback loop where climate change exacerbates pollution, and vice versa, 
complicating mitigation efforts. 

Efforts to control air pollution have shown promise. The Clean Air Act in the United 
States, for example, has been credited with significant reductions in ambient concentrations of 
key pollutants and with improving population health outcomes (Dockery & Stone, 2007). 
Similarly, European regulations on vehicle emissions and industrial pollutants have led to 
measurable improvements in air quality (EEA, 2020). Nevertheless, many low- and middle-
income countries still struggle with enforcement, data collection, and public awareness. 

Recent literature also emphasizes the importance of co-benefit approaches—strategies 
that simultaneously address air quality and climate change. For instance, reducing fossil fuel 
consumption not only lowers CO₂ emissions but also decreases the emission of harmful air 
pollutants. Smith et al. (2009) argue that such integrated approaches can yield rapid health 
benefits while also contributing to long-term climate goals. 

Conclusion. In conclusion, the article provides a robust foundation for understanding 
the dual challenges posed by air pollution and climate change. However, gaps remain—
particularly in terms of data from developing countries, localized studies, and interdisciplinary 
approaches that combine environmental science, public health, and policy studies. 
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