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Abstract 

The global environmental risk of air pollution leads to annual premature deaths in the millions because 

it impairs cardiovascular and pulmonary health functions. The combination of pollutants including 

PM2.5 and PM10 particles NO2, O3, and SO2 gases results in the development of heart disease stroke, 

Chronic Obstructive Pulmonary Disease (COPD), and lung cancer. The combination of pollutants 

produces inflammatory reactions generates protective stress within cells and damages vascular walls 

to negatively influence cardiovascular and respiratory health functions. These pollutants lead to faster 

development of health conditions which raises the chances of death and serious illness. The health 

risks from air pollution show higher incidence rates toward vulnerable groups made up of elderly 

people and medically fragile subjects along with children. Urban growth together with industrial 

production activities aggravates air pollution thus increasing the strain on public health services. 

Actions based on effective policy and sustainable urban planning are required to control air pollution 

effects. Enhanced air quality measures combined with lowered emissions and promoted clean energy 

sources will automatically decrease the occurrence of diseases caused by pollution while delivering 

better healthcare results to the public. 
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Introduction  

Millions of people throughout the world face environmental health risks from air pollution which 

spreads throughout their communities. The World Health Organisation (WHO) recognizes air 

pollution as a major cause of premature death because it leads to 7 million deaths each year through 

its harmful effects on cardiovascular systems pulmonary systems and systemic diseases. Particulate 

matter (PM2.5 and PM10) and nitrogen dioxide (NO2) Ozone (O3) Carbon Monoxide (CO) and 

Sulphur Dioxide (SO2) are the main pollutants that cause health problems [1]. Industrial emissions 

together with vehicle exhaust and human activities produce these pollutants which create vulnerable 

conditions for urban and industrial areas regarding air quality. Public health research identifies 

airborne contaminants as a vital concern since their associated disease burden will rise through the 

budding process of cities and manufacturing sectors and environmental deterioration [2]. 

Air pollution primarily affects the cardiovascular system together with the pulmonary system. 

Prolonged air pollution exposure creates a strong connection to heart disease development and stroke 

progression and also leads to Chronic Obstructive Pulmonary Disease (COPD) asthma formation and 

lung cancer. The cardiovascular system becomes vulnerable to air pollution because particulate matter 

triggers vascular endothelium inflammation which results in atherosclerosis hypertension and 

coronary artery disease [3]. The human pulmonary system suffers from air pollutants that cause airway 

irritation and both lung dysfunction and continued respiratory diseases. The primary health problem 

contributor to cardiovascular and pulmonary systems is fine Particulate Matter (PM2.5) because it 

passes through lung membranes to reach bloodstream circulation [4]. 

Studies about air pollution's immediate health consequences are well-known but current review 

focuses on long-term impacts at an elevated rate. Multiple large-scale studies have proven that 
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extended exposure to low air pollution levels creates a major cardiovascular and pulmonary disease 

risk which directly leads to higher mortality rates. Prognostic cohort studies with consistent participant 

observation have disclosed an essential understanding of how air pollution affects human wellness 

throughout life. Review demonstrates air pollution speeds up heart disease and respiratory condition 

development among people who do not show signs of disease [5]. 

The reason for examining cardiovascular and pulmonary health patterns from prolonged air pollution 

exposure exists because these conditions heavily tax worldwide public health systems. Public health 

policies must focus on robust methods to lower pollution exposure because cardiovascular diseases 

(CVD) together with chronic respiratory diseases represent the worldwide leaders in disease-related 

mortality and disability [6]. Airborne pollutants create a significant health problem for hearts and 

lungs because they accumulate to trigger both chronic inflammation and oxidative stress which leads 

to vascular dysfunction. The body's altered state due to pollution exposure raises the chance of severe 

health problems, shortening life expectancy and decreasing the quality of life for affected 

communities [7]. 

Evaluating the persistent effects of pollution on human health allows us to develop the necessary 

public health interventions together with policy measures for air quality enhancement. The growing 

urbanisation trend will lead to increased exposure of people to poor air quality which will worsen the 

prevalence of cardiovascular and pulmonary diseases. Review needs to comprehensively study how 

continuous air pollution exposure affects cardiovascular health alongside pulmonary health because 

this knowledge will help both find susceptible groups and create air quality enhancement programs 

[8]. 

 

Objective 

The review analyzes the sustained effects of air contamination on cardiovascular and pulmonary 

wellness through the results of future cohort examinations. The review investigates both the biological 

basis of neuroinflammation in addition to vascular dysfunction and oxidative stress from air pollution 

effects and their consequences for public health and upcoming research directions. 

 

How Air Pollution Affects Cardiovascular and Pulmonary Health 

The scientific community understands air pollution functions as a leading environmental risk that 

predominantly impacts the heart and respiratory systems when generating diseases. Multiple 

interlocking processes through which air pollution affects cardiovascular as well as pulmonary health 

exist due to their multifactorial nature and their various biochemical inflammatory and physiological 

components [9]. The three primary mechanisms responsible for disease development include 

inflammation oxidative stress and endothelial dysfunction because they affect both cardiovascular and 

pulmonary health. The harmful effects of air pollution are worsened by PM, NO2 O3, and other 

pollutants which lead to the worsening of respiratory and cardiovascular conditions [10]. 

 

Cardiovascular Effects  

Cardiovascular health suffers serious effects from air pollution because it induces both inflammatory 

and oxidative stress responses in the body. The human body activates inflammation as a primary 

defense mechanism after inhaling particulate matter and gases including NO2 and O3 which penetrate 

the respiratory system to start an inflammatory reaction. The inflammatory response produces pro-

inflammatory cytokines and chemokines that move from the lungs to the bloodstream before 

activating vascular endothelium cells. The formation of fatty deposits on artery walls during 

atherogenesis occurs because of these cytokines which ultimately cause blood vessels to narrow and 

stiffen [11]. Air pollution exposure intensifies endothelial dysfunction which causes the thin blood 

vessel lining to lose its ability to control vascular tone and blood flow. Endothelial dysfunction creates 

conditions that increase blood pressure platelet aggregation and blood clot formation which 

substantially raises the risk of heart attacks and strokes. Air pollution generates cardiovascular health 

problems mainly through the creation of oxidative stress within the body. When people inhale airborne 
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pollutants which include PM they encounter toxic compounds that produce free radicals. Free radicals 

create cell structure damage to lipids proteins and DNA while simultaneously activating inflammatory 

pathways while promoting vascular damage. The oxidation of Low-Density Lipoprotein (LDL) 

cholesterol becomes more likely to accumulate in arterial walls because oxidative stress speeds up the 

atherosclerosis process. The formation of plaques alongside cardiovascular disease progression occurs 

because of this process [12]. Figure 1 illustrates how air pollution affects the cardiovascular system. 

 

 
Figure 1. Effects of Air Pollution on Cardiovascular Systems 

 

Pulmonary Effects  

The toxic substances found in polluted air directly cause pulmonary diseases produce inflammation 

throughout these airways diminish normal lung function experience severe deterioration. The human 
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body develops chronic respiratory conditions such as COPD asthma and lung cancer when exposed 

to air pollutants including PM, NO2, and O3. This review shows that inhaling particulate matter 

especially fine PM2.5 particles allows them to reach deep into the lungs to trigger local inflammation. 

The inflammatory process attracts immune cells including macrophages and neutrophils that produce 

additional pro-inflammatory mediators [13]. The continued existence of chronic inflammation 

damages lung tissue which blocks regular pulmonary operation and establishes pathways toward 

chronic respiratory diseases. Air pollution causes significant damage to the airways through 

inflammatory processes. Airway hyperresponsiveness which characterises asthma becomes worse due 

to exposure to NO2 and O3 pollutants which function as powerful irritants. Histamine and 

inflammatory mediators released from exposure lead to airway narrowing and bronchoconstriction 

that blocks normal breathing [14]. The combination of Pulmonary effects results in more asthma 

attacks and worsens other respiratory conditions. Prolonged exposure to these pollutants leads to 

permanent structural changes in airways which result in airway remodeling that causes a continuous 

deterioration of lung function. Exposure to air pollution leads to diminished lung function as a major 

health effect. Acute and chronic exposure to combined pollutants of particulate matter and NO2 and 

O3 can permanently destroy respiratory tissue which results in impaired lung function and deteriorated 

gas exchange. The decrease in lung capacity affects specific groups including children elderly people 

and patients who already have respiratory health problems. The lengthy exposure to air pollution acts 

to speed up the formation of pulmonary fibrosis and multiple other chronic lung diseases [15]. Figure 

2 depicts the impact of air pollution on the pulmonary system. 

 

 
Figure 2. Impact of Air Pollution on Lung Health 

 

The Role of Pollutants in Affecting Health  

The fine particulate matter known as PM2.5 functions as the primary agent through which air pollution 

damages cardiovascular and pulmonary health systems. Smaller PM2.5 particles penetrate deeply into 

lung tissues before they reach the bloodstream causing pervasive inflammation throughout the body. 

The combination of pollutants in these particles contains heavy metals carbon compounds and 

biological materials that generate oxidative stress and inflammatory responses [16]. The two prevalent 

gaseous pollutants NO2 and O3 trigger inflammatory responses and oxidative stress in human bodies. 

The airway irritant NO2 which originates from vehicles and industrial operations causes people to 
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become more vulnerable to respiratory infections and chronic lung disease progression [17]. The 

reactive gas ozone which develops through sunlight interacting with air pollutants affects lung tissue 

similarly to cause airway inflammation enhance oxidative stress and reduce lung function. 

 

Epidemiological Evidence from Prospective Cohort Studies 

Long-term health effects of air pollution have received major scientific progress through findings 

collected from prospective cohort research. Largely representative population studies over long 

durations demonstrated that air pollution leads to unfavorable health effects affecting the heart and 

lungs [18].  

 

Cardiovascular Health Outcomes  

Regular cohort study results show that exposure to pollution in the environment during long periods 

leads to cardiac health conditions. The American Cancer Society Study together with the European 

Study of Cohorts for Air Pollution Effects (ESCAPE) established that higher concentrations of 

particulate matter and nitrogen dioxide increase the chances of developing heart disease stroke and 

hypertension. Research findings show that people who reside in areas with excessive air pollution 

face increased risks of suffering myocardial infarction (heart attack) and stroke alongside other 

cardiovascular conditions [19]. Studies confirm that pollution initiates inflammatory reactions in 

human bodies which link to the development of cardiovascular diseases. The combination of fine 

particulate matter (PM2.5) and NO2 functions as strong systemic inflammation triggers that result in 

atherosclerosis formation alongside other cardiovascular complications. Air pollution intensifies 

cardiovascular diseases most strongly in people who have hypertension or diabetes as well as other 

risk factors [20]. The research by demonstrates that extended contact with air pollution leads to 

elevated blood pressure measurements. The expanding pool of research strengthens the need for 

improved air quality standards and intervention programs that work to decrease the impact of 

hazardous pollutants in urban and industrial environments [21]. 

 

Pulmonary Health Outcomes  

Prospective cohort studies confirm that exposure to long-term polluted air causes significant 

development of respiratory diseases in Humans. Research conducted by the American Lung 

Association (ALA) has confirmed that exposure to fine particulate matter, ozone, and their connection 

to three chronic respiratory diseases: COPD, asthma, and lung cancer. The Cohort Study of COPD in 

Europe used data to establish that extended exposure to PM2.5 triggered the development of COPD 

while individuals living in highly polluted regions showed faster declines in their lung function [22]. 

The Health Effects Institute demonstrates that children exposed to ozone develop asthma because 

ozone triggers airway inflammation and hyperresponsiveness. The development of lung cancer 

advances when individuals are exposed to air pollution. The International Agency for Research on 

Cancer (IARC) has proven that long-term exposure to high PM2.5 levels and airborne carcinogens 

raises the risk of lung cancer development. People who reside in crowded urban areas face elevated 

air pollution risks because of their high exposure to pollutants [23]. Benzene which is found in vehicle 

emissions produces toxicological effects that enhance the cancer-causing properties of air pollution. 

Long-term exposure to pollution shows similar cardiovascular impact effects as observed in the NHS 

Nurses' Health Study in the US alongside the Whitehall Study conducted in the UK. Low- and middle-

income countries stand out with their inferior air quality because their studies reveal enhanced 

healthcare dangers. The population in these regions faces greater exposure to industrial pollutants 

biomass smoke and motor vehicle emissions which leads to higher rates of air pollution diseases [24]. 

Research shows that scientists need to conduct more detailed studies about air pollution's effects on 

different communities across the world. The assessment methods used to measure air pollution 

exposure together with the methods used to measure health outcomes have generated varying results 

throughout studies. Most studies currently use monitoring station readings for determining air 
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pollution but cutting-edge approaches now include personal air pollution exposure measured through 

GIS and mobile sensors [25].  

 

Long-Term Effects and At-Risk Populations  

Scientific research has outlined extensive distinctions regarding how different communities respond 

to enduring exposure from dangerous pollutants in the air. The health risks from air pollution affect 

most strongly vulnerable populations including children and elderly people and people who have 

existing medical conditions [26]. These groups encounter more serious health consequences and 

develop prolonged cardiovascular and pulmonary diseases as a result of their exposure to pollutants. 

 

Vulnerable Groups  

Young individuals remain susceptible to air pollution hazards because their developing lungs and 

faster breathing patterns do not protect them adequately [27]. Air pollution produces developmental 

issues among children through its neurotoxic properties while early exposure to pollution leads to 

cognitive impairments and behavioral problems. The World Health Organisation (WHO) identifies air 

pollution as a primary environmental threat to respiratory infections while it intensifies childhood 

asthma which produces elevated hospitalization rates and extended respiratory complications. The 

increased danger from long-term air pollution exposure mainly affects elderly people among the 

population. The aging process weakens immune system function while existing medical conditions 

like heart disease along with hypertension and chronic respiratory diseases become more common. 

The study shows that individuals aged sixty or older living in heavily polluted environments 

experience the development of heart attacks and strokes along with COPD disease. The American 

Heart Association discovered that long-term PM2.5 exposure raises cardiovascular disease risks for 

older adults because aging and pollution create combined effects on cardiovascular health [28]. People 

with cardiovascular diseases and asthma along with diabetes need extra protection from air pollution 

because their health conditions become worse because of breathing pollutants. The combination of 

airborne pollutants including NO2, O3, and PM2.5 makes existing health conditions worse which 

results in increased hospital visits and potentially speeds up the development of chronic diseases. 

Prolonged air pollution exposure intensifies hypertension and cardiovascular conditions especially 

among people who have these diseases [29]. 

 

Table 1: Vulnerable Populations and the Impact of Air Pollution 
Vulnerable 

Group 

Effects of Air Pollution Health Conditions 

Exacerbated 

Key Findings 

Children Exposure to PM and ozone 

leads to delayed lung 

development, cognitive 

impairments, and 

behavioral issues. 

Asthma, Respiratory 

Infections, Cognitive 

Impairment, 

Behavioral Problems 

Early exposure increases 

vulnerability to asthma and 

other respiratory diseases. 

WHO identifies air pollution as 

a primary environmental risk. 

Elderly Aging weakens immune 

function, making the 

elderly more susceptible to 

air pollution effects. 

Heart Disease, Stroke, 

COPD 

Increased risk of heart attacks, 

strokes, and COPD due to 

combined effects of aging and 

air pollution exposure. 

Individuals 

with Pre-

existing 

Conditions 

Air pollution worsens 

conditions such as 

cardiovascular diseases, 

asthma, and diabetes. 

Cardiovascular 

Diseases, Asthma, 

Diabetes 

Prolonged exposure exacerbates 

hypertension and other chronic 

diseases, leading to more 

hospital visits and faster disease 

progression. 

 

Table 1 presents information about how air pollution affects specific groups including children elderly 

people and those with existing health problems. The data shows that exposure to PM2.5, NO2, and O3 

air pollutants intensifies respiratory and cardiovascular diseases which raises hospitalization risks and 
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accelerates disease progression. A table shows why specific interventions must address the protection 

needs of vulnerable populations against dangerous air pollution effects. 

 

Gender and Socioeconomic Disparities  

The experience of air pollution exposure together with its health effects varies between different 

populations because gender and socioeconomic status influence these outcomes. Women from low-

income and developing regions face the highest risk because they cook with biomass or coal which 

produces dangerous indoor air pollution. According to  women who stay exposed to these pollutants 

for extended periods face an elevated risk of developing asthma and COPD [30]. Women who are 

pregnant face an increased danger from air pollution exposure because it leads to negative pregnancy 

results including premature delivery and small birth weights. The residents of low-income 

communities experience elevated outdoor air pollution because they live close to highways industrial 

zones and power plants that release dangerous pollutants. These areas face worsened health conditions 

from air pollution because their limited healthcare resources must compound the contamination 

effects. Studies confirm that socioeconomic minority groups face an elevated risk for respiratory 

troubles and heart conditions because they are subject to continuous exposure to toxic air pollutants 

[31]. A city's high population density together with heavy traffic leads to the heaviest levels of air 

pollution.  

 

Table 2: Gender and Socioeconomic Disparities in Air Pollution Exposure and Health Effects 
Population 

Group 

Air Pollution 

Exposure 

Health Effects Key Findings 

Women in 

Low-Income 

Regions 

Exposure to 

indoor pollution 

from cooking 

with biomass or 

coal. 

Increased risk of asthma, 

COPD, and negative 

pregnancy outcomes. 

Women who cook with 

biomass or coal face elevated 

risks of developing asthma, 

COPD, and complications 

like premature birth. 

Pregnant 

Women 

Increased 

exposure to air 

pollution during 

pregnancy. 

Premature delivery, low 

birth weights. 

Air pollution exposure during 

pregnancy leads to adverse 

birth outcomes, including 

premature births and reduced 

birth weights. 

Low-Income 

Communities 

Proximity to 

highways, 

industrial zones, 

and power plants 

results in higher 

outdoor pollution 

exposure. 

Respiratory diseases, and 

heart conditions, are 

exacerbated by limited 

healthcare. 

Living in polluted areas with 

limited healthcare increases 

the risk of respiratory and 

cardiovascular diseases. 

Socioeconomic 

Minority 

Groups 

Long-term 

exposure to toxic 

air pollutants in 

economically 

disadvantaged 

areas. 

Respiratory and 

cardiovascular diseases. 

Socioeconomic minority 

groups face a higher risk of 

diseases due to continuous 

exposure to air pollution. 

 

Table 2 shows how gender together with economic situation influences exposure to air pollution and 

resulting health problems. Women who live in low-income areas along with pregnant women face 

increased susceptibility to both indoor and outdoor pollution which results in respiratory problems 
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and negative pregnancy effects. Socioeconomic minority groups together with low-income 

communities face above-average exposure to air pollutants from nearby emission sites and inadequate 

healthcare facilities that raise their susceptibility to cardiovascular and respiratory disorders. 

 

Geographic Variation in Air Pollution Levels  

The health results of various populations are strongly affected by the way air pollution levels vary 

across different geographic areas. The combination of vehicles on the roads with industrial machinery 

sources and energy systems leads to elevated pollution levels in urban centers that contain many 

inhabitants. The cities of Delhi and Beijing face extreme air pollution problems that lead to higher 

death rates and increased illness rates for respiratory and cardiovascular diseases. The analysis by 

established that people from cities with poor air quality suffer from higher incidences of asthma 

together with COPD and cardiovascular diseases than residents from cleaner environments [32]. 

Although rural regions tend to have less outdoor air contamination they still face wellness concerns 

from pollution sources. The practice of heating and cooking with biomass fuels creates substantial 

indoor air pollution throughout numerous rural communities. Women together with children face the 

highest danger from indoor air pollution because they spend most of their time inside [33]. The 

practice of biomass fuel burning for cooking in sub-Saharan Africa and Southeast Asia leads to 

elevated indoor air pollution which causes more respiratory diseases and lung cancer among residents. 

 

Impact of Policy Interventions and Environmental Regulations 

Public health concerns regarding air pollution have driven governments and organizations to establish 

multiple policy interventions and environmental regulations for decreasing exposure to dangerous 

pollutants. Different policies especially air quality standards combined with emission controls and 

sustainable development practices work to substantially reduce health issues from cardiovascular and 

pulmonary origins caused by polluted air [34]. Environmental sustainability goals within urban 

development strategies have reduced air pollution together with its health-related risks. 

Different countries have established multiple air pollution control policies which have achieved 

varying results. National governments use air quality standards to set maximum pollutant levels that 

include PM2.5, PM10, NO2 and O3. Through the Clean Air Act the EPA receives authority from the 

United States federal government to establish air quality benchmarks as well as supervise industrial 

emissions releases. The European Union operates the Ambient Air Quality Directive through which it 

imposes penalties on non-compliant entities. Vehicle emission controls serve as essential regulatory 

instruments through the Euro emission standards that decrease pollutants including NO2 and CO. 

Sensitive fuel quality regulations adopted by various nations enable the reduction of sulfur levels and 

better air quality outcomes [35]. Businesses need to deploy pollution-control devices such as 

scrubbers and catalytic converters to cut down on their dangerous emissions according to regulations. 

 

Effectiveness of Interventions on Reducing Cardiovascular and Pulmonary Health Risks  

Air quality regulations have demonstrated successful outcomes in lessening the health threats that 

pollution causes based on multiple research findings. Public health outcomes become more favorable 

when regions commit to rigorous air quality standards as well as emission regulations since they 

reduce cardiovascular and respiratory disease fatalities. Through effective air quality regulations in 

Europe, the occurrence of COPD, asthma along stroke has noticeably decreased. Urban pollution 

control measures for vehicle emissions successfully enhance air quality standards which results in 

decreased hospital treatments of respiratory disorders. The implemented measures contribute to 

reducing both heart attack and stroke occurrences [36]. Many developing places along with middle-

income regions face challenges in implementing effective regulatory measures so harmful smoke 

remains in the environment. 
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The Role of Urban Planning and Sustainable Development  

The combination of heavy traffic exhaust and industrial discharge and compact residential built-up 

generates air pollution problems in urban areas. Sustainable urban planning controls air pollution 

through its implementation of watered green areas together with transport systems requiring low 

power consumption and buildings built to consume minimum energy. The successful sustainable 

urban planning initiatives of Copenhagen along with Vancouver have raised their green spaces 

together with public transit while lowering automotive dependency and reducing emissions from 

motor vehicles. Such measures create cleaner air while decreasing noise pollution in urban areas and 

encouraging citizens to walk through pedestrian-friendly zones [37]. Using renewable energy sources 

such as solar and wind energies enables the reduction of air pollution through a decreased requirement 

of traditional fossil fuels. Governments operating their initiatives for clean energy have experienced 

both improved air quality and enhanced health results [38]. Sustainable urban development 

approaches decrease the occurrence of cardiovascular and pulmonary diseases. 

 

Research Gaps and Future Directions 

Research into air pollution has brought substantial advancement but multiple health-related pathways 

that air pollution uses to affect human well-being remain poorly understood particularly for different 

communities. Research currently faces limitations since it uses brief timeframes and investigates 

single pollutants along with diseases but not complete pollution synergy effects. Research fails to 

address the distinct problems that Low- and Middle-Income Countries (LMICs) experience because 

their air pollution health consequences are particularly severe. The healthcare accessibility problems 

in these countries make exposure effects worse. The medical community must conduct extended 

studies that will enhance their knowledge of the combined health effects of air pollution while 

exploring its contribution to cardiovascular disease lung diseases and malignant tumors. Studies 

aiming to research air pollution effects should expand their geographic reach by measuring 

populations from multiple areas worldwide [39]. Scientists require the use of biomarkers in research 

programs to understand better how pollution affects the body through inflammation and oxidative 

stress while working on developing treatment methods that target specific biological processes. 

Strengthening research methods in air pollution exposure models requires mobile sensors and 

wearable devices to replace station-based monitoring systems for obtaining better individual exposure 

measurements. A complete study of air pollution effects on health requires epidemiological 

toxicological and clinical research that focuses on vulnerable patient populations including children 

the elderly and individuals from disadvantaged communities [40]. 

 

Conclusion 

Continuous exposure to air pollution creates major health problems for the cardiovascular and 

pulmonary systems which lead to heart disease stroke and COPD and lung cancer development. The 

continuous presence of PM2.5 along with NO2 and O3 pollutants activates inflammatory responses to 

oxidative stress and endothelial dysfunction which ultimately causes vascular damage and lung 

dysfunction and raises disease susceptibility. People who belong to vulnerable groups including 

children and elderly adults and those with pre-existing medical issues experience higher health risks 

because their bodies combine natural aging processes with developing respiratory systems and 

weakened immune responses. The continuous presence of these pollutants speeds up the development 

of chronic diseases which results in higher global death rates and illness frequencies. Air quality 

improvements together with proper pollution control legislation must be implemented to reduce health 

risks that stem from polluted air. The implementation of sustainable urban planning combined with 

clean energy systems and tight emission control measures will decrease both air pollution exposure 

frequency and connected health risks. Comprehensive public health interventions need to be 

established as a solution against the rapidly increasing air pollution health risks. Detailed knowledge 

of pollution effects on human health enables the establishment of protective policies which safeguard 

high-risk populations alongside achieving better general public healthcare results. 
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