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ABSTRACT

	 The atmosphere is a complex naturally occurring system consisting of a mixture of various gases. This system is 
vital for sustenance of life-cycle on the earth. The term air pollution is used, when different health damaging substances 
like particulate matter, organic particles, or other toxic resources are introduced into earth's environment, triggering 
illness and disease, allergic disorders and even demise, not only to human being but potential harm to other living 
entities like wildlife, food-stuff garners and other constituents of the natural human and animal habitats. Air pollution 
may come from man-made sources, as a result of rapid industrialization or deforestation and so forth, or from natural 
sources. Considering these findings, air pollution (both indoor and outdoor) was ranked as top-most dangerous global 
threat to life of any kind on earth.
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INTRODUCTION

	 According to the WHO’s estimates of 2014, there 
are some 7 million untimely human deaths every year 
attributable to air pollution worldwide.1 Air pollution 
includes both indoor and out-doors air quality and their 
respective global statistics are as following:

Indoor air pollution

	 According to W.H.O. estimates of 2014, nearly 
three billion populations utilize solid fuels, such as coal, 
dung, wastes of crop, wood and charcoal for cooking 
purposes. As most of them are residents of low and 
middle income nations, unluckily they cook in open 
fires or unsecured stoves. Around 4.3 million deaths 
per annum are because of pollution caused secondarily 
to ineffective consumption of solid fuels for cooking 
purposes. The W.H.O. statistics for these deaths are: 
12% are due to chest infections such as pneumonia; 
34% as a result of cerebral stroke; 26% secondarily to 
cardiac diseases; 22% from obstructive lung diseases; 
and 6% due to bronchogenic carcinoma.1

	 The impact of these cooking fuels is deleterious 
on human health. These solid cooking and heating re-

sources produce a variety of pollutants, which infiltrate 
deep into the lung parenchyma and damage them. In 
poorly aerated environment, smoke inside the doors 
can be hundred times more than threshold levels for 
fine particles and ending up into household air pollu-
tion. Females and youngsters are more prone to such 
type of devastating air pollution and the resulting ill 
health effect, as they spend most of their time near the 
domestic hearth.2

Out-doors air pollution

	 Just like in-doors air quality, outdoor air pollution 
is also a main environmental hazard disturbing every 
person in industrialized and un-industrialized environ-
ments alike.

	 According to Global W.H.O. Report 2012, nearly 
72% of outdoor air pollution-linked premature mortalities 
were caused by ischemic diseases of heart and brain; 
14% of people die because of chronic lung diseases or 
pneumonias; and lung carcinoma amounted for 14% of 
the total deaths.3

	 It is important that some deaths may be due to 
presence of multiple risk factors in the same person. For 
instance, both smoking and air pollution can result into 
lung cancer and the risk is much higher when both of 
them are present in the same individual. Therefore, it is 
quite clear that some of the lung cancer related deaths 
are preventable by improving ambient air quality or by 
alleviating tobacco smoking.4

	 During year 2013, International Agency for Re-
search on Cancer (IARC) established that air pollution 
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from out-door resources may be a contributory factor 
for carcinoma in human beings. They proposed a cor-
relation among particulate matter components of air 
pollution and lung cancer. An association also has been 
detected between outdoor air pollution and upsurge in 
carcinomas of the urogenital tracts.5

	 It is worth mentioning that ambient air quality in 
both urban and rural areas was projected to be respon-
sible for 3 million premature deaths in 2012 globally. This 
high percentage of premature mortalities is related to 
exposure of human alveolar tissues to small particulate 
matter of 10 microns or less in diameter. As a result, 
such small sized particles can breach easily deep into 
the lung parenchyma and can potentially cause respi-
ratory, cardiovascular and neoplastic diseases.6

	 The W.H.O. recommended following measures to 
reduce the risk of ambient air pollution related deaths 
and ill health effects:

i.	 Industrial precautions: Every effort should be 
made to guarantee unpolluted technologies that 
diminish industrial smoke productions; upgraded 
management of waste, for example, arrest of 
methane gas released from waste locates as a 
substitute to incineration. 

ii.	 Transport related precautions: W.H.O. rec-
ommends a comprehensive policy concerning 
switching to clean and unpolluted ways of power 
productions; prioritizing quick metro transporta-
tion system, pedestrian and cycling tracks both 
for urban and rural settings, rail inter-urban cargo 
and commuter travel systems; switching to ul-
tra-filtered diesel automobiles and low-emissions 
vehicles and fuels, including gasolines with lowest 
sulphur content. 

iii.	 Cities related planning/precautions: Every gov-
ernment must take every possible step regarding 
the improvement in the infrastructure of buildings 
that are more energy efficient. 

iv.	 Power generation related precautions: It is the 
responsibility of every state to take practical steps 
to guarantee more use of low-emission gasolines 
and recyclable resources of energy (e.g.; wind, 
solar and hydropower); and distributed energy 
generation (e.g. small grids and use of solar 
panels). 

v.	 Municipal and agricultural precautions: There 
must be comprehensive strategies in place for 
decrease in waste production, waste parting and 
recycling as well as improved means of waste 
management such as anaerobic waste digestion 
to produce biogas, is practicable, cost effective 

substitutes to the out-door burning of solidified 
waste materials. Strict rules and regulations 
should be in place where incineration is impos-
sible.2

MATERIAL AND METHODS

	 More than 60 articles published on the impact 
of air pollution on human body were searched and 
reviewed. Key Words used during the search included: 
air pollution, indoor air pollution, outdoor air pollution, 
health hazards, human body and respiratory diseases. 
An abstract was arranged from these publications and 
formulated as current review article. Literature searching 
was performed on Google Scholar, Ovid, Pub Med and 
Medline.

Health impact of air pollution

	 Air pollution, both indoors and outdoors is one 
of the major risk factors for diseases related to pollu-
tion. Though there is an exhaustive list of the diseases 
caused by air pollution, some of the most important 
health threats include cardiovascular, respiratory and 
malignant diseases.

	 The symptoms caused by air pollution may in-
clude difficulty or shortness of breath, coughing, chest 
tightness, asthma and exacerbation of pre-existing car-
diovascular and respiratory diseases. These symptoms 
and diseases may make the person affected in terms 
of a use of medicines, more frequent visits to doctors 
and hospitalization and premature mortality. The effects 
of air pollution are countless, but the major organs that 
are affected are lungs and heart.7

	 Amongst the different parameters causing individ-
ual reactions to air pollutants, few of the most important 
determinants are the type of pollutant, the degree of 
contact, and the person's existing health wellbeing and 
genetics. Nitrogen dioxide, Ozone and Sulphur dioxide 
are the main sources of air pollution. Children aged less 
than five years is the most vulnerable age group and 
hence constitutes for most deaths related to indoor and 
outdoor air pollution.8,9

a. Air pollution and cardiovascular diseases

	 A 2008 meta-analysis documented ambient air 
pollution contact as a major contributory factor for 
the upsurge in overall mortality due to cardiovascular 
morbidities such as myocardial infarction.10 Further-
more, studies are also highlighting air pollution as a 
major determinant for stroke, particularly in developing 
countries where pollution is at its peak.11 Interestingly, 
other studies are depicting that air pollution increases 
the risk of ischemic stroke in female population.12 Al-
most similar observations were noted in other recent 
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creased mortality rate due to ischemic diseases of heart 
and exposure to SO2 increases deaths from broncho-
genic carcinoma. Other studies suggested that greater 
activity level raises the risk of installation of aerosol 
particles in human lung and suggested escaping heavy 
activities like jogging in outdoor polluted spaces.20

	 Similarly, Danish study conducted in 2011 estab-
lished higher risk of bronchogenic carcinoma in people 
living in settings with higher nitrogen oxide levels and 
that the relationship was bigger for non-smokers than 
smokers.21Similar results were obtained in other Danish 
studies too.22

	 Recently, medical experts stated that malignancy 
is mainly a result of environmental triggers, and not 
largely down to a game of chance.23 According to 
W.H.O. Report, maintenance of a healthy weight, uti-
lizing a healthy diet, reducing consumption of alcohol 
and quitting smoking minimize the chances to become 
ill and suffering from its complications.24

d. Air pollution and brain

	 There is enough data to suggest that some ner-
vous system diseases can be linked to air pollution.25 
In a study conducted at the University of Rochester 
Medical Centrein 2014, it was revealed that early con-
tact to air pollution results into similar changes in the 
brain parenchyma as documented in patients of autism 
and schizophrenia.26 Other studies also concluded 
that air pollution disturbs short-term memory, learning 
capability, cognitive skills and impulsivity.27 A renowned 
investigator, Professor Deborah Cory-Slechta stated that 
"When we looked closely at the ventricles of brain, we 
found that the white matter surrounding the brain pa-
renchyma was not fully formed. Allegedly inflammation 
had damaged the brain cells and prevented them from 
development and the ventricles were dilated and atro-
phic. Our results enhance the evidence that air pollution 
have a role in autism and other neuro-developmental 
anomalies.”27

	 It has been found that air pollution has a more 
substantial negative impact on the brains of male 
gender than the female. Experimental studies from 
2015 stated the detection of significant intermittent 
intellectual deficiency from contaminations in indoor 
air by people in study trial who were not educated 
about variations in the quality of air.28 Researchers 
at the Harvard University and SUNY Upstate Medical 
University and Syracuse University calculated the 
intellectual performance of 24 participants in three 
different controlled laboratory environments that 
simulated those found in "conventional" and "green" 
buildings, as well as green buildings with enhanced 
ventilation.29 Performance was assessed objectively 

studies too.13 These associations may be pivotal and 
effects are caused by vasoconstriction, low range in-
flammatory processes and atherosclerosis.14 Imbalance 
in autonomic nervous system has also been advocated 
as one of the contributory factors in the literature.15

b. Air pollution and respiratory diseases

	 Air pollution can initiate or exacerbate respiratory 
diseases. The most important link has been with chronic 
obstructive pulmonary diseases (COPD) which compris-
es of diseases like emphysema and chronic bronchitis. 
Literature has documented a linear relationship of air 
pollution with asthma and COPD.16 Air pollution has 
also been linked to higher rates of hospitalization and 
asthma/ COPD related mortalities.17

	 A study conducted on male gender truck driv-
ers of Post office in early 1960’s, aged 40 to 59, and 
compared 293 London inhabitants with 477 residents 
of Gloucester, Peterborough, and Norwich, three ur-
ban districts having low mortality rates due to chronic 
bronchitis. When it was compared to the people from 
the distant districts, the residents of London revealed 
marked pulmonary morbidities and reduced functions 
of the lung. These dissimilarities were more marked 
for subjects who were in 50’s age. The study which 
included age and habits of smoking matched controls, 
determined that air pollution was the most probably due 
to observed variances.18

	 It is also assumed that disease like cystic fibrosis, 
by inhabiting in urban setting, severe health problems 
may be more evident. Literature has demonstrated 
that patients who live in urban settings produce more 
mucus, minimised lung function capacity and have high 
probability of being diagnosed as patients of COPD.19

c. Air pollution and cancer

	 A 2008 literature review regarding the relationship 
between ambient air pollution exposure and relative risk 
for cancer establishes concrete statistics to recommend 
that long-standing contact to PM2.5 (fine particulates) 
raises the whole risk of non-accidental mortality by 6% 
per a 10 μg/m3 rise10. It was also established that expo-
sure to PM 2.5 was associated with both a greater risk 
of death from carcinoma of lung (range: 15% to 21% per 
10 μg/m3 increase) and deaths due to cardiovascular 
diseases (range: 12% to 14% per a 10 μg/m3 increase). 
It was also documented that those who live close to 
busy traffic routes seem to be related with greater risks 
of the following three outcomes: increase mortality 
due to carcinoma lung; cardiovascular mortality; and 
general non-accidental mortalities.

	 The researchers also established decisive proof 
that exposure to PM2.5 is definitely connected to in-



376 J. Med. Sci. (Peshawar, Print) July 2017, Vol. 25, No. 3

Health impacts of air pollution

using the widely used Strategic Management Simu-
lation software simulation tool, which is an authentic 
test for executive decision-making in such a situation 
allowing creativity and lateral thinking.30

Strategies to control air pollution

	 The biggest question to be answered is; what is 
the solution to limit the adverse effect of air pollution? 
Following is the list of few of these practical and rela-
tively easy roadmaps:

Ø	 Usage of fossil fuels for energy to be replaced 
by combusting ground source heat pumps and 
seasonal thermal energy storage 

Ø	 Production of power from nuclear and renewables 
can be used to replace power production from 
burning fossil fuels.

Ø	 Automobiles driven by fossil fuels can be replaced 
by electric vehicles

Ø	 Ban on 2-stroke vehicles and its replacement with 
4-stroke echo friendly transport supply.

Ø	 Ban on sale of used tyres.

	 However, as particulate matter in ambient air is the 
main culprit, every effort should be made to eliminate 
or control it. A number of studies have confirmed that 
control of air pollution through environmental planning 
is an effective tool to reduce productions of pollutants 
and contact of people to unpleasantly great ambient 
levels.

Strategies to control particulate matter (PM):

	 Different strategies to control particulates in the 
atmosphere are: 

Ø	 Mechanical collector’s usage

Ø	 Electrostatic precipitators: It is a particulate elim-
ination apparatus that eliminates particles from 
a flowing gas using the strength of an induced 
electrostatic charge. 

Ø	 Bag-houses to handle weighty dust masses 

Ø	 A dust collector 

Ø	 Particulate scrubbers are tools that extract pollut-
ants from furnace fuel gas

CONCLUSION

	 Air pollution is a major hazard to human health 
and affects almost all major systems of human body 
with disastrous impact. Every possible effort both at 
individual and government level must be practised for 
the betterment of human being and environment.
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