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Abstract— Rapid urbanization has resulted in increasing air 

pollution emissions due to transportation, energy production 

and industrial activity, all concentrated in densely populated 

areas. There has also been emerging evidence of PM-related 

cardiovascular health effects and growing knowledge 

regarding interconnected general pathophysiological 

pathways that link PM exposure with cardiopulmonary 

morbidity and mortality. Air quality indices are used for local 

and regional air quality management in many metro cities of 

the world. Several concepts and indicators exist to measure 

and rank urban areas in terms of their socio-economic 

infrastructural and environment related parameters.). The 

direct and indirect adverse effects caused by atmospheric 

pollution on the environment and human health necessitate 

the measurement and reporting of air quality on local, 

regional and global scales.in developed countries the 

measuring and monitoring of air quality is done on priority 

basis whereas in developing countries less emphasis is placed 

on environmental issues, because resources are mostly 

utilized for economic growth. This review focuses on the 

effects of air pollutant on human health. There has also been 

emerging evidence of PM-related cardiovascular health 

effects. 
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I. INTRODUCTION 

This situation raises the conditions of an emergent major 

public health crisis in the most populous country in the 

world. The health impacts of air pollution depend on the 

sensitivity and the exposure level of the susceptible 

population to the pollutant. The typical daily air quality 

index is defined in respect to the five main pollutants: 

carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), 

particulate matter (PM10) and sulphur dioxide (SO2). People 

who exercise outdoors, for example, on hot, smoggy days 

increase their exposure to pollutants in the air. The most 

significant health effects of air pollution have been 

associated with particulate matter (PM). PM is a mixture of 

many subclasses of pollutants which vary in size and 

chemical composition. Most studies have examined the 

health effects based on particle size. Much less is known 

about the impact on health of varying PM chemical 

composition. The largest health impacts have been 

associated with particles small enough to penetrate deep into 

the respiratory tract: fine particles (PM2.5, smaller than 2.5 

microns or 2.5 x 10-6 meters in diameter) and PM10 

(smaller than 10 microns). 

II. CHARACTERISTICS OF PM 

PM air pollution is an air-suspended mixture of solid and 

liquid particles that vary in number, size, shape, surface 

area, chemical composition, solubility, and origin. The size 

distribution of total suspended particles (TSPs) in the 

ambient air is trimodal, including coarse particles, fine 

particles, and ultrafine particles. The size of particles is 

directly linked to their potential for causing health problems. 

USEPA (United States Environmental Protection Agengy) is 

concerned about particles that are 10 micrometers in 

diameter or smaller because these e particles generally pass 

through the throat and nose and enter the lungs. Once 

inhaled, these particles can affect the heart and lungs and 

cause serious health effects. EPA categorize these pollutants 

into two categories: 

 Inhalable coarse particles these particles are found near 

roadways and dusty industries are larger than 2.5 

micrometers and smaller than 10 micrometers in 

diameter. 

 Fine particles are found in smoke and haze, are 2.5 

micrometers in diameter and smaller. These particles 

directly emitted from sources such as forest fires, or 

they can form when gases emitted from power plants, 

industries and automobiles react in the air. Fine 

particles also consist of transformation products, 

including sulfate and nitrate particles, which are 

generated by conversion from primary sulfur and 

nitrogen oxide emissions and secondary organic 

aerosol from volatile organic compound emissions. 

The most common indicator of fine PM is PM2.5, 

consisting of particles with an aerodynamic diameter 

less than or equal to a 2.5 micron cut point (although 

some have argued that a better indicator of fine 

particles would be PM1, particles with a diameter less 

than or equal to a 1micron cut point) 

 Ultrafine particles Ultrafine particles are typically 

defined as particles with an aerodynamic diameter _0.1 

micron Ambient air in urban and industrial 

environments is constantly receiving fresh emissions of 

ultrafine particles from combustion- related sources, 

such as vehicle exhaust and atmospheric 

photochemical reactions. These primary ultrafine 

particles, however, have a very short life (minutes to 

hours) and rapidly grow (through coagulation and/or 

condensation) to form larger complex aggregates but 

typically remain as part of PM2.5. There has been 

more interest recently in ultrafine particles, because 

they serve as a primary source of fine particle exposure 

and because poorly soluble ultrafine particles may be 

more likely than larger particles to translocate from the 

lung to the blood and other parts of the body. 

III. EFFECT OF AIR QUALITY ON HUMAN HEALTH 

The health impacts of air pollution depend on the sensitivity 

and the exposure level of the susceptible population to the 

pollutant. The human health effects of poor air quality are 

far reaching, but principally affect the body's respiratory 

system and the cardiovascular system.  Individual reactions 

to air pollutants depend on the type of pollutant a person is 

exposed to, the degree of exposure, the individual's health 
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status and genetics.  People who exercise outdoors, for 

example, on hot, smoggy days increase their exposure to 

pollutants in the air. The most significant health effects of 

air pollution have been associated with particulate matter 

(PM). PM is a mixture of many subclasses of pollutants 

which vary in size and chemical composition. Most studies 

have examined the health effects based on particle size. 

Much less is known about the impact on health of varying 

PM chemical composition. The largest health impacts have 

been associated with particles small enough to penetrate 

deep into the respiratory tract: fine particles (PM2.5, smaller 

than 2.5 microns or 2.5 x 10-6 meters in diameter) and 

PM10 (smaller than 10 microns). 

The health effects caused by air pollutants may 

range from subtle biochemical and physiological changes to 

difficulty breathing, wheezing, coughing and aggravation of 

existing respiratory and cardiac conditions.  These effects 

can result in increased medication use, increased doctor or 

emergency room visits, more hospital admissions and even 

premature death. 

The health impacts of air pollution estimated by the 

demographic groups susceptible to air pollution and 

associated health outcomes are identified based almost 

exclusively on epidemiological studies. These studies 

determine relationships—referred to as concentration-

response (CR) functions—between air pollution and health 

effects in human populations. CR functions empirically 

explain variations in the number of cases of illness or death 

observed in a population based on changes in the ambient 

concentrations of the air pollutants and other known 

explanatory factors. These other factors, called confounding 

factors (those that also affect health outcomes, making it 

difficult to attribute cause), include demographics (such as 

age, gender, marital status, diet, body mass, smoking, health 

habits, occupational exposure, education, and income), other 

pollutants, and time-varying factors (temperature, 

seasonality, day of week). 

IV. EFFECT OF AIR QUALITY ON RESPIRATORY SYSTEM 

The health of our lungs and entire respiratory system is 

affected by the quality of the air we breathe.  In addition to 

oxygen, this air contains other substances such as pollutants, 

which can be harmful.  Exposure to chemicals by inhalation 

can negatively affect our lungs and other organs in the body.  

The respiratory system is particularly sensitive to air 

pollutants because much of it is made up of exposed 

membrane.  Lungs are anatomically structured to bring large 

quantities of air into intimate contact with the blood system, 

to facilitate the delivery of oxygen. Lung tissue cells can be 

injured directly by air pollutants such as ozone, metals and 

free radicals.  Ozone can damage the alveoli -- the 

individual air sacs in the lung where oxygen and carbon 

dioxide are exchanged. More specifically, airway tissues 

which are rich in bio activation enzymes can transform 

organic pollutants into reactive metabolites and cause 

secondary lung injury.  

Lung tissue has an abundant blood supply that can 

carry toxic substances and their metabolites to distant 

organs.  In response to toxic insult, lung cells also release a 

variety of potent chemical mediators that may critically 

affect the function of other organs such as those of the 

cardiovascular system.  This response may also cause lung 

inflammation and impair lung function. PM exposure 

contributes to pulmonary inflammation, systemic 

inflammatory responses including the release of 

inflammatory mediators, bone marrow stimulation and the 

release of eukocytes and platelets, and ultimately the 

progression of and destabilization of atherosclerotic 

plaques.PM exposure to humans during forest fire episodes 

resulted in stimulated bone marrow and the release of 

neutrophils, band cells, and monocytes into the circulation. 

It has been seen that PM exposure can stimulate alveolar 

macrophages to produce proinflammatory cytokines and that 

these cytokines are elevated in the circulating blood of PM 

exposed human. PM exposure caused accelerated 

progression of atherosclerotic plaques with greater 

vulnerability to plaque rupture.  

V. EFFECT OF AIR QUALITY ON HUMAN CARDIOVASCULAR 

SYSTEM 

The cardiovascular system has two major components: the 

heart and a network of blood vessels.  The cardiovascular 

system supplies the tissues and cells of the body with 

nutrients, respiratory gases, hormones, and metabolites and 

removes the waste products of cellular metabolism as well 

as foreign matter.  It is also responsible for maintaining the 

optimal internal homeostasis of the body and the critical 

regulation of body temperature and pH. The inhalation of air 

pollutants eventually leads to their absorption into the 

bloodstream and transport to the heart.  A wide spectrum of 

chemical and biological substances may interact directly 

with the cardiovascular system to cause structural changes, 

such as degenerative necrosis and inflammatory reactions. 

Exposure to PM may be associated with mild hypoxemia or 

declines in blood oxygen saturation. Although there is only 

weak evidence of PM-related deficits in blood oxygen 

saturation, there is stronger evidence of PM-related changes 

in cardiac rhythm or cardiac autonomic function as 

measured by heart rate (HR) and HR variability (HRV).  

Some pollutants may also directly cause functional 

alterations that affect the rhythm city and contractility of the 

heart.  If severe enough, functional changes may lead to 

lethal arrhythmias without major evidence of structural 

damage to the myocardium. There also may be indirect 

actions secondary to changes in other organ systems, 

especially the central and autonomic nervous systems and 

selective actions of the endocrine system.  Some cytokine 

released from other inflamed organs may also produce 

adverse cardiovascular effects, such as reducing the 

mechanical performance and metabolic efficiency of the 

heart and blood vessels. 

VI. HEART AND LUNG DISEASES 

Heart and lung illnesses and diseases are common and there 

are many factors that can increase the chances of contracting 

them such as smoking and genetic predisposition. However, 

it is clear that air pollution, infections and allergies can 

exacerbate these conditions.  An early diagnosis can lead to 

appropriate treatment and ensure a normal or close to 

normal quality of life.  In many cases however, there is no 

cure and those affected may die prematurely.  The following 

are the most prevalent diseases:  
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 Minor Lung Illnesses - the common cold is the most 

familiar of these, with symptoms including sore throat, 

stuffy or runny nose, coughing and sometimes 

irritation of the eyes. Another mechanistic pathway 

involves PM-induced lung damage (potentially 

including oxidative lung damage and inflammation), 

declines in lung function, respiratory distress, and 

hypoxemia. Exposure to high levels of aerosolized oil 

fly ash particles eventually led to the experiencing of 

hypoxic respiratory failure.  

 Lung Infections - croup, bronchitis, and pneumonia are 

caused by viruses or bacteria and are very common. 

Symptoms may include cough, fever, chills and 

shortness of breath. 

 Asthma - is an increasingly common chronic disease 

among children and adults. It causes shortness of 

breath, coughing or wheezing or whistling in the chest. 

Asthma attacks can be triggered by a variety of factors 

including exercise, infection, pollen, allergies and 

stress.  It can also be triggered by sensitivity to non-

allergic types of pollutants present in the air such as 

smog. 

 Chronic Obstructive Pulmonary Disease (COPD) - is 

also known as chronic obstructive lung disease and 

encompasses two major disorders: emphysema and 

chronic bronchitis.  Emphysema is a chronic disorder 

in which the walls and elasticity of the alveoli are 

damaged. Smoking is responsible for approximately 

80% of COPD cases while other forms of air pollution 

may also influence the development of these diseases.  

Symptoms include cough, production of mucous and 

shortness of breath. It has been observed that long term 

PM exposures are associated with deficits in lung 

function and increased symptoms of obstructive airway 

disease, such as chronic cough, bronchitis, and chest 

illness. Recently published results from the Southern 

California Children’s Health Study indicate that 

exposure to PM2.5 and other combustion-related air 

pollutants were significantly associated with deficits in 

the rate of lung function growth in children. 

VII. CONCLUSION 

Since 1997, there has been a substantial amount of research 

that added to the evidence that breathing combustion- 

related fine particulate air pollution is harmful to human 

health Overall, the results suggest that PM health effects are 

dependent on both exposure concentrations and length of 

exposure and that the short-term studies only capture a small 

amount of the overall health effects of PM exposure. Long-

term repeated exposures have larger, more persistent 

cumulative effects than short-term. On the whole, the above 

discussion could provide local policy-makers with useful 

information that could be taken into account in any attempt 

to design and apply measures for confronting the high air 

pollution levels in the area and could therefore serve as a 

useful tool for adopting environmental criteria in urban 

planning. 
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