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Abstract 

Air pollution is one of the extremely serious problem now a day, primarily due to development of many metropolitan cities. A 

large number of urban areas and growing industries resulted air pollution threats ranging from local to global. Recent year 

have seen an increasing number of air pollution exposure studies by different researcher. In this article, air pollutant and its 

health impact studies carried out in many countries are reviewed extensively. These pollutant sources includes power plants, 

industrial units, vehicular traffic, biomass burning, which generate particulate matter (PM10 and PM2.5), Sulphur dioxide 

(SO2), oxides of nitrogen (NOx), carbon monoxide (CO), ammonia (NH3), ozone (O3), Volatile organic compounds (VOCs), 

Polycyclic aromatic hydrocarbons (PAHs) etc. The present review deals with the major air pollutants and their impacts on 

human health. This paper provides easily understandable and useable information to the general people especially to the 

people affected by the air pollutants in particular. 
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Introduction 

At the earlier stage of air pollution was not considered as a 

global problem but after the industrial revolution with 

uncontrolled use of fossil fuels resulted the air pollution a 

serious topic of interest. The air pollution is continuously 

increasing day by day with over exploitation of natural fuel 

resources, rapid urbanization, industrialization, rapid economic 

development
1
. The Common air pollutants which draw intense 

concerns for health hazards include fine particulate matters 

(PM10 and PM2.5), Sulphur dioxide (SO2), oxides of nitrogen 

(NOx), carbon monoxide (CO), ammonia (NH3) and ozone 

(O3).These pollutants having their inherent properties of 

emission, reaction, chemical composition and ability to defuse 

long or short distance, crosses all geographical boundaries. Air 

pollution may cause acute and chronic disease symptoms in 

human by either inhalation or ingestion. The several reports and 

research published on Human health affected due to air 

pollution by different researcher and scientist. They reported a 

wide range of adverse health impact related to air pollution, 

such as chronic respiratory, cardiovascular disease and 

premature mortality
2
. The common adverse effect of Air 

pollutants are asthma, chronic obstructive pulmonary disease 

and it may also increase the risk of heart attack, lung cancer, 

stroke, cardiac arrhythmia etc. Short-term but severe air 

pollution exposure causes emergency visits to clinics and 

hospital admissions
3
. 

 

Here in this article we have thoroughly discussed about the 

contemporary research studies outcome on the air pollution 

exposure to various human health problems in our day to day 

real situations. Some suggestions about the research gaps and 

future prospects are proposed at last.  

 

Description of pollutants and its Impacts 

Different air pollutants such as particulate matter (PM10 and 

PM2.5), Sulphur dioxide (SO2), oxides of nitrogen (NOx), carbon 

monoxide (CO), ammonia (NH3) and ozone (O3) enter in human 

body primarily via inhalation, ingestion and dermal contact
2
. 

The past decade studies shows increase in mortality and 

morbidity rate related to air pollution exposure worldwide. The 

compositions of air pollutants are responsible for a large number 

of acute and chronic health problems ranging from irritation to 

even cancer. Various types of studies has been conducted to 

ascertain air pollutants effects on health by epidemiology, and 

controlled human exposure studies, molecular and cell biology
4
. 

Short term exposure to air pollution in sensitive population 

(children, elderly) are associated with exacerbation of acute and 

chronic respiratory conditions, asthma outcome, emergency 

hospital visits, and hospital admission throughout the world. As 

per WHO survey, the air pollution play vital role in premature 

death and lost life annually, approximately 800,000  and 4.6 

million repectively
5
. 

 

Particulate Matter (PM) is the complex mixer of particulates 
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like aerosol, dirt’s, and liquid droplets which vary in size and 

are produced by both natural and anthropogenic activities. After 

the industrial revolution Particulates increases in the atmosphere 

and play vital role on climate change and health related 

exposure confirmed by several reseachers
6
. Motor vehicle 

exhaust, thermal power plants emissions, biomass burning 

emissions etc. resulted harmful levels of fine particles in the 

air
7
. Particulate matters measured as suspended particles (SPM), 

fine particulates PM10(<10µm), PM2.5(<2.5µm)
8
. The serval 

researcher also concluded the mixture of particulates play as a 

condensation nuclei and form cloud droplets (mixer of liquid 

and solid particles), reflecting cloud and precipitation formation 

and causing indirect radioactive forcing of climate change
9
. The 

Several research confined that the chemical properties of 

particulates depend upon characteristic of atmospheric 

composition such as aerosol acidity, aerosol hygroscopicity, 

water-soluble ions, soil dust etc)
10

. In the atmosphere PM may 

play great role as a reservoir species for many pollutants ranging 

from metal compounds to acid droplets
11

.  

 

Health impacts (mortality, morbidity) due to air pollution 

exposure can be viewed in respect of economic loss. 1.35% of 

the total GDP loss was found in 2006 from acute and chronic 

health effects on human body by access exposure of particulate 

pollution in china. The most (>95%) indicative loss was from 

premature death, chronic respiratory disease
12

. 

 

Particulate mattercontains a large number of mutagenic, 

genotoxic and carcinogenic species. Particulate matter has been 

linked to premature death, lung cancer, pulmonary and 

cardiovascular health problems
13

. Many researcher from 

different world especially experts of physiological and 

toxicological scientist has suggested that the particulate (Fine 

particulates) which harbors ionics (sulfates, nitrates), trace 

metals (Pb, Cd) may play the vital role to acute and chronic 

effects on different part of human bodies, sometimes seriously 

in synergistically. The inhalable particles that penetrates deep in 

the lung especially fine particulates with a less than or equal to a 

10 µm diametere
14

. As per WHO report particulate air pollution 

is one of the great cause of premature mortality. PM is the 13
th
 

leading cause of premature death globally
5
. 

 
Sulphur dioxide is a primary air pollutant gas with acute smell 

and an irritating agent. The main sources of Sulphur dioxide are 

volcanoes and from various industrial process
15

. Combustion of 

the fossil fuels (coal, petroleum) containing Sulphur releases 

Sulphur dioxide in the atmosphere. In the atmosphere Sulphur 

dioxide oxidize in the presence of OHradicals and create new 

compound that is sulphuric acid (H2SO4)
16

. It is very 

hydrophilic in nature and due rapid condensation of Sulphur 

dioxideform aerosols with many chemical composition when 

pH below 5.0 level
17,18

. The emission of Sulphur dioxide about 

100 Metric tons per year (Mt/yr-1) through coal and industries 

which is about 70% of all Sulphur emissions. Apart from that 

Sulphur emanating from oceanic plankton about 13 to 36 

(Mt/yr-1), from volcanoes 6 to 20 (Mt/yr-1), from biomass 

burning 1 to 6 (Mt/yr-1), and land biota and soils 0.4 to 5.6 

(Mt/yr-1)
19

. 

 

In South China critical loads of SO2 was carried out to dry 

deposition in the city
20

. The average critical loads of SO2 dry 

deposition (1.15 gSm−2 yr−1) was less than the regulatory 

standard, some site had excess critical loads of SO2 dry 

deposition (1.0 gSm−2 yr−1) that exceed the regulatory standard 

that may damage to natural ecosystems and crops, as well as 

having health effects on local and regional scale, even supposed 

to be the more likely cause than acid deposition for the dieback 

of the Masson pine trees in some areas of South China
21

. 

 

The several epidemiological studies from different part of world 

has declare the Sulfur as an independent risk for mortality
22

. 

Epidemiological studies have been found that the short-term 

exposure of sulphur dioxide can effect respiratory health and 

pulmonary function of the health of children. Especially those 

children who have been asthmatic problem, the effect of SO2 on 

pulmonary function was greater as compare to children without 

asthma
23

 because of highly solubility with water. Resulted the 

most of the inhaled SO2 is absorbed during the nasal breathing. 

Sulfur dioxide can also enter the blood stream in the form of 

sulfur and combines with the globulins
15

. The main metabolite 

produced sodium sulphite in the blood after respiratory exposure 

to SO2. This metabolite causes depression in synthesis of DNA 

and induces chromosomal aberrations in human lymphocytes
24

.  

 

NOx is combined mixture of two gaseous compounds i.e. nitric 

oxide (NO) and nitrogen dioxide (NO2). The production of 

oxides of nitrogen in the atmosphere due to reaction between 

nitrogen and oxygen gases at high temperature during 

combustion
25

. The production of NOx components mainly 

through the emission from natural (biomass burning) and 

anthropogenic sources (transport, industries, power plants). In 

the atmosphere due to presence of conversing Nox components, 

they form photo chemical oxidant and nitrogenous species such 

as Peroxy Acetyl Nitrate (PAN) with OH
+ 

within the 

troposphere
26

. 

 

In the Europe the short term effect of nitrogen dioxide was 

carried out to cardiovascular and respiratory mortality rate in 

thirty (30) European cities
27

. The studies was indicated the 

nitrogen dioxide strongly effect on cardiovascular system and 

also great impact on respiratory mortality rate. The observation 

of cardiovascular mortality was investigated mainly in western 

and southern European cities due to higher consumption NO2 by 

large number of household. The authors were indicated about 

the respiratory mortality rate after the average exposure of 

nitrogen dioxide over 2 days. The results were showing the 

exposure of nitrogen dioxide was impacted about 45% for 

respiratory mortality and 22% for cardiovascular mortality. 

 

Nitrogen dioxide (NO2), form nitrogen free radical in the 

atmosphere. It is very highly reactive and irritable in nature as 

well as water-soluble gas, due to this it can easily deposited in 
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the lungs. NO2 reacts in the atmosphere with aerosols and 

catalyst in the troposphere to form smog (photochemical 

oxidant) which is more dangerous and health threat because it 

can absorb entire respiratory tract
27

. The access level of nitrogen 

dioxide in the lower atmosphere, it can be very dangerous to 

decrease lung capacity (lung injuries, suffocation, breathing 

problems) and may affect the defensive mechanisms of 

pulmonary function
28

. NO2 an oxidant gas, so it is very 

dangerous to asthmatic patient that’s why NO2considered to be 

potential risk factor for Asthma
29

. It can serve effect on 

pulmonary edema and damages central nervous system, tissue
30

. 

 
Ammonia (NH3) is one of the reduced forms of reactive 

nitrogen (Nr) and third most abundant N compound which have 

great role in the atmosphere because of its direct contribution to 

secondary photo- or smog reactions of air pollutants. It affects 

the various components of the environment viz. air, water, soil 

and ecology
31

. The sources of ambient NH3 are various natural 

and anthropogenic sources. Natural sources include forest fires, 

losses from soil under natural vegetation. Anthropogenic 

sources of ambient NH3 are the uses of nitrogenous fertilizers in 

agricultural practices, livestock establishments, industries, 

landfills, biomass burning and vehicular emissions
32

. NH3have 

properties to neutralize atmospheric acids (H2SO4 and HNO3) 

which is secondary product of the photo-oxidation of SO2 and 

NOx emissions that why NH3 is an important trace gas in the 

troposphere
33

. The recent emphasis for the estimation of 

ammonia emission worldwide is due to its potential for 

globalclimate change based on its ability to form fine 

particulates (PM2.5) like ammonium sulphate, ammonium nitrate 

and ammonium chlorides
34

. The average global concentration of 

atmospheric ammonia ranges from 1 to 10 µg NH3·m
– 3

of air
35

. 

 

In the current era the global NH3 emissions is more than 

doubled as compare to pre-industrial times due to over 

intensification of agricultural and access use of chemical 

fertilizer in the agriculture field
36

. It is highly ecological 

sensitive and significance due to leading large uncertainties in 

the magnitude of ammonia emissions. But due to lake of mainly 

ground-based observations and a virtual absence of atmospheric 

measurements, it may get highly concern to the researchers
37-40

. 

The largest producer of Atmospheric NH3 is cattle waste about 

39% of total emission of ammonia. The nature also produce 

ammonia about  19% i.e. second largest producer of ammonia 

and other hand about  17%  from NH3-based fertilizers, 13% 

from biomass burning, 7% from crops and 5% emissions from 

humans, pets and waste water respectively. The current research 

and evidence indicated that population and traffic pollution, the 

ambient level of ammonia level is higher than agriculture field. 

Due to levels of ammonia found higher in more densely 

populated areas. So it may have a capacity to greater impact in 

the non-agricultural regions in coming future
41

. 

 

China is a major contributor of NH3emission which is 2 to 3 

times greater than the European and US emissions over the 

period of 1990 to 2005
42-46

. The several research and scientific 

investigation have been done in china for NH3 emission. The 

result was showed that the major contributor of NH3 emissions 

in China from agriculture which was about 80 % of total 

emission. Apart from that 30% to 60% NH3 emission from 

livestock and 17% to 47% from nitrogenous fertilizers followed 

by 20% for energy, 2.5% for human beings and 1% for 

poultry
43-49

.  

 

When the level of NH3 in the air higher than 50 ppm its act like 

an irritating agent with very strong odor. If access level of 

ammonia inters our bodies through inhalation, it can be inter in 

the different part of body system and form ammonium 

compounds that may spread throughout the body in seconds
50

. 

The exposure of ammonia can irritate the respiratory tract and 

eyes, even at low level
51

. Ammonia have hygroscopic 

characteristic, it can easily deposit on upper respiratory track 

and can reduce lung function. At high concentration of ammonia 

increase incidence of chronic cough, wheezing, shortness, 

organic dust toxin syndrome, hyperactive airway diseases, 

chronic fatigue, asthma, bronchitis, air way obstruction and 

irritation of eye
52

. 

 

Carbon monoxide (CO) is slightly lighter than air and it is 

colorless, odorless, and tasteless gas. The atmospheric CO 

produced from combustion of fossil fuel, oxidation of methane 

and non-methane hydrocarbons and from partial oxidation of 

carbon-containing compounds
53

. The atmospheric lifetime of 

CO depending on the season, it can vary between two weeks to 

three months
54

. Ocean is a the largest source of Carbon 

Monoxide, due to presence of different type of algae that 

produce CO through photochemical reactions in the open sea 

with the chromophoric dissolved organic matter, that contribute 

atmospheric CO 1000+200 Tg per year
55

. The atmospheric CO 

load is mostly generating by interaction of solar radiation with 

methane i.e. 50% of the total natural production
56

. 

 

The studies of cardiovascular mortality due to short-term effects 

of carbon monoxide pollution were carried out in 19 European 

cities
57

. The authors found that the CO was significantly 

associated with cardiovascular mortality because the total death 

of analyzed cities about 45%, related to cardiovascular 

mortality. The mortality of cardiovascular due to the effect of 

CO pollution was observed mainly in two cities that is western 

and southern European cities. The effect of total and 

cardiovascular mortality was larger in both cities when the 

standardized mortality rate was lower. 

 

In the present scenario due to rapid increasing of CO level in 

atmosphere, it is recognized as an environmental pollutant with 

several adverse effects on health
55

. After the inhalation of CO, 

inter in the blood stream and binds rapidly with hemoglobin 

(Hb) and form carboxyhemoglobin (COHb). The carrying 

capacity of oxygen in the blood decreases, resulting deficiency 

of hemoglobin in the body occur that is called tissue hypoxia. 

The affinity of CO for hemoglobin is 210 times greater as 

compare to O2 affinity for hemoglobin that means CO can easily 
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displaces oxygen from hemoglobin
58

. 

 

Ozone is a secondary air pollutant with constituting of three 

oxygen atoms and three atomic molecules. It is an important 

substance that is currently very much in the news because of its 

role in the troposphere, where it is a pollutant. O3 is a compound 

which forms at troposphere due to hydrocarbon and nitrogen 

oxide in the process photochemical oxidation. Hydroxyl radical 

(OH) is a main source for production of Ozone in troposphere 

because its reacts rapidly with various air pollutants and trace 

species which is found in the atmosphere
59,60

. O3 is most 

dangerous air pollutant which created problems throughout 

world because of highly reactive in nature. It can adversely 

impacts on human bodies and ecological biodiversity, and is 

very difficult to control
61

. 

 

The Ozone pollution related impact on health and economic 

losses at global level for future aspect (2050) was carried out by 

using EPPA-HE model
62

. The studies indicated that the ozone 

concentration may change in lower and upper atmosphere in 

2050 due climate and changes emission. The studies showing 

the possible impact of O3 in future may increase, approximately 

817000 additional mortalities rate increased which is 95% 

probability interval of 350000 to 2300000 peoples and 

economic losses of approximately 120 billion which is 

under95% range of 13 billion to 190 billion. 

 

Ozone (O3) is one of the most toxic oxidant which causes 

several effects on human health. Inhaled O3 interact with lung 

surface at interface of epithelial lining fluid (ELF) which 

contains of surfactant and antioxidants. These oxidant mix with 

antioxidants or biomolecules which is present in the lung 

surface, resulting the biomolecules inactivation occur and form 

more reactive agents
63

. These reactive agents may harm 

epithelial damage, inflammatory response etc
64

.  

 

Conclusion 

The present studies showing the exposure of air pollutant and 

epidemiologic studies are required in the current scenario. 

Increasing exposure data of air pollutants will provide scientific 

basis for characterization and health impact in the local 

environment. The many investigations have been reported, in 

the current scenario the air pollutants are increasing in numbers 

and have capacity to adverse impact at great extent level. This 

study indicating that air pollution is a trans–boundary pollutants 

that can impact at global scale and the problem may reached 

threatening dimensions after some years. But a scientist which is 

belongs to different countries who can share technical resource 

and communication for developed good and safer environment.   
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