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Abstract 

Air pollution is the result of multiple human activities and natural calamities. Over the years, a number of natural 

activities such as volcanoes, forest fires, lightning possibly release various pollutants in the environment but the 

atmosphere has not been so much affected as is now being done by anthropogenic activities. Air pollution is 

determined by the introduction of harmful substances including particulate matter (PM10, PM2.5), Gases (e.g. 

carbon monoxide (CO), dioxides of Nitrogen (NOx), ground level ozone (O3), sulfur dioxide (SO2) , organic 

compounds (e.g. polycyclic aromatic hydrocarbon [PAH]), and metals in higher concentration pass through the 

environment. Air pollution is the main cause for the Cardio-vascular dysfunctions, respiratory and neurological 

disorders among human, while it impacts wildlife and plant too. More, it is also responsible for climate change 

as it causes global warming, ozone layer depletion and acid rain etc. This paper discusses about the air pollution 

and its impact on environment and human health. 
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1. Introduction 

Air pollution is the result of multiple human activities and natural calamities. Over the years, a number of natural 

activities such as volcanoes, forest fires, lightning possibly release various pollutants in the environment but the 

atmosphere has not been so much affected as is now being done by anthropogenic activities. Therefore, 

anthropogenic activities are the main reason of contaminating the environment and hence causing enormous 

pressure on environment which are responsible for climate change and various health effects (Kampa & Castanas., 

2008). It is clear that human activities produce carbon dioxide, as well as dust particles and other gases which got 

release into the atmosphere with their carrying capacity. Indian cities are undergoing urbanization at a rapid pace 

therefore environmental pollution exacerbated due to urbanization, industrialization and increase in the number 

of vehicles. Also large numbers of people are migrating to urban areas for employment or other needs. Therefore, 

the number of population in  cities is unsustainably  increasing day by day as a result, the use of vehicles is being 

used more and traffic is becoming uncontrolled (Khandar, & Kosankar, 2014.).  Anthropogenic activities are main 

driver for environmental degradation such as emissions from the road vehicles, Industrial power plants, 
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agricultural activities, wastes disposals, building construction, which produces dust, smelters, use of tobacco, 

metal-based industries. Air pollution is determined by the introduction of harmful substances including particulate 

matter (PM10, PM2.5), Gases (e.g. carbon monoxide (CO), dioxides of Nitrogen (NOx), ground level ozone (O3), 

sulfur dioxide (SO2) , organic compounds (e.g. polycyclic aromatic hydrocarbon [PAH]), and metals in higher 

concentration pass through the environment  which deteriorate the quality of the life (Gheorghe & Ion, 2011). 

Therefore, Air pollution are responsible for the progressive change in the atmospheric composition of the gases 

in which some gases are emitted directly into the atmosphere while some result from the chemical reaction 

between other pollutants in the atmosphere named as primary and secondary pollutants respectively.  US EPA, 

set an ambient air quality standards for six pollutants which is also known as criteria pollutants including carbon 

monoxide, lead, nitrogen dioxide, Ground level ozone, particulate matter, and sulfur dioxide (Huang et. al., 2011). 

Clearly, Air pollution is global concern and is an international public health issue with multiple aspects therefore 

exposure to high level as well as low level of air pollution adversely affects the human health, animals and 

vegetation (Ghorani-Azam et. al., 2016). Indoor air pollutants emitted by burning of kerosines, firewood, crop 

wastes, dung and outdoor pollutants emitted through many ways including  combustion processes from motor 

vehicles, solid fuel burning and industry ,Smoke from bushfire along with dust particles (Kankaria et. al., 2014). 

Primary contributor of pollutants which directly participate in atmospheric pollution are  SO2, CO, NO2, Benzene, 

Particulate matters, Polycyclic Aromatic Hydrocarbons (PAHs) , Chlorofluorocarbons, along with heavy metals 

such as Lead, Mercury, Copper, Nickel , Cadmium. Air pollution are the reason for the Acute and as well as 

Chronic Diseases (Chen et. al., 2007). Clearly, it is acknowledged that long term and short term exposure of air 

pollution incidentally increase multiple diseases like Asthma, cardiovascular disease, Lung cancer, respiratory 

diseases, Wheezing, Pulmonary Disease etc (Lee et. al., 2014). This paper highlights the major air pollutants 

along with their sources and also estimating the exposure of toxicological air pollutants on human health and their 

diseases. 

2.  Environmental impact of air pollution 

2.1 Global warming 

Global warming is caused mainly due to anthropogenic activities and it is defined as increase in the 

average temperature of earth because of excessive increase in the amount of existing greenhouse gases such as 

carbon dioxide, methane, nitrous oxide, chlorofluorocarbons (CFCs), ozone, and water vapor (Venkataramanan, 

2011). Naturally occurring greenhouse gases are absolutely essential for the maintenance of life on earth. Mean 

temperature of earth would have been lower if greenhouse gases are absent or negligible. However, as the 

concentration of GHGs increases leads to rise in temperature (Anderson et. al., 2016).  Global warming could 

have significant impacts on human health, agriculture, water resources, forests, wildlife, and melting of snow 

caps resulting in increase in the sea level (Al-Ghussain, 2018). Moreover, as global temperature rises, the intensity 

of weather events such as drought, storms, heat waves and floods increases (Dosio et. al., 2018). 
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2.2 Acid Rain 

Acid rain occurs when chemical acids or pollutants present in nature reacts with water in atmosphere and 

fall on the earth. The acidity of rainwater comes from the oxides of nitrogen and oxides of sulphur which are 

emitted from combustion of coal in power plants and automobiles (Singh & Agarwal 2007). Major composition 

of acid rain is sulphuric acid and nitric acid and weak carbonic acid (Ashfaq et. al., 2012). In natural ecosystem, 

acid rain causes detrimental effect on morphological structure of plans, disturb the physiological activities and 

plant productivity, eventually leading to plant death. Acid rain can cause acidification of soil that affect plants, 

makes water unfit for fish and other aquatic organisms and unsuitable for drinking. It also leads to corrosion of 

buildings, and monuments (Pathak et. al., 2011). 

 

2.3 Ozone depletion 

Ozone is found in the stratosphere, absorbs UV rays coming from the sun’s radiations, and hence protects 

us from harmful effect of UV rays. Whereas, tropospheric ozone act as pollutant as it have the ability to harm 

humans and other organisms. Unfortunately, stratospheric ozone layer has been damaged by ozone depleting 

constituents like chlorofluorocarbons (CFCs) and hydrochloroflurocarbon (HCFCs) making stratospheric Ozone 

layer thin. Hence, allowing harmful sun’s radiation to reach the earth surface and cause human health problems 

such as skin cancer and damage crops vegetation. In plants, ozone gas can reach to the whole throughout the plant 

through stomata blocks CO2 transfer and reduces the photosynthesis activity (Madronich et. al., 1993, Teramura, 

2006, Singh et. al., 2009). 

3. Effect of wildlife 

Global population growth contributes to release of toxic pollutants in air that may be deposited in soil or 

in water ecosystem can impact wildlife in many ways. Like human being, animals can develop several health 

problems when exposed to sufficient concentration level of air pollutants (Williams et. al., 2004). Due to high air 

pollutants toxicity, reproductive failure and birth effects can be observed in animals. 

4. Health Hazard in human beings 

In terms of health hazard, human body can come in contact with various types of air pollutants that may 

causes difficulties in normal function of living organs. According to epidemiological studies, the main 

toxicological impact of air pollution are on; respiratory organs, Cardiovascular system, dermatologic, 

immunologic and neurological disorders. However, long term exposure induce molecular and cell toxicity that 

can induce several types of cancer in humans (Nakano et. al., 2013; Kampa et. al., 2008). Whereas, sensitive 

people including children and older people as well as patients (suffering from respiratory and cardiovascular 

diseases) are more susceptible on exposure to air pollutants even in small amount (Makri et. al ., 2008).  
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4.1 Cardio-vascular dysfunctions 

Many experimental and epidemiologic studies have reported that direct exposure of air pollutants can 

cause multiple cardiac related dysfunctions (Nogueira, 2009, Snow et. al., 2014, Brook et. al., 2008, Anderson et. 

al., 2012). Several reports have listed that long term exposure to air pollutants due to traffic emission is associated 

with changes in blood cells affecting heart disease as well as coronary arteriosclerosis (Hoffmann et. al., 2007). 

Epidemiological studies had suggested that long term exposure of PM2.5 at the level of 10µg/m3 is responsible for 

an 11% increase in cardiac mortality. Long term and short term exposure to nitrogen dioxide is also responsible 

for increase in cardiac mortality. High level exposure to NO2, is associated with right and left ventricular 

hypertrophy (Bourdrel et. al., 2017, Steenhof et. al., 2014). Short term exposure is associated with the increase in 

the risk of hypertension, stroke, myocardial infracts, and acute heart failure (Katholi et. al., 2011).  Cardiovascular 

dysfunction may result from mixing of carbon monoxide with other by products from automobile exhaust and 

patients can also sometimes produce “atherosclerotic heart disease” with high concentration of 

carboxyhemoglobin (Sule et. al., 2013). 

4.2 Respiratory disorders 

Studies conducted related to the impact of air pollutants on human health suggests that exposure of air 

pollution causes respiratory infections and allergy diseases such as asthma, pneumonia and possibly tuberculosis. 

Air pollution enhances the chance of chronic illness including lung cancer, chronic obstructive pulmonary disease 

(COPD), and emphysema as well as can significantly harm lung development (Laumbach et. al., 2012, PSR, 

2018). Although the respiratory tract has several defense mechanisms such as mucosal cilia, air-blood barrier, air 

pollutants are able to penetrate or pass through the lung tissue, depending on the size and chemical nature of the 

air pollutants (D'Amato et. al., 2010). Depending on the dose and size of the inhaled pollutants, it may reach the 

upper and lower respiratory systems and can cause different level of effect on respiratory tract (Brunekreef et. al., 

2009). Air pollutants, specifically particulate matters, dust particles, benzene and other respirable chemicals can 

cause severe damage to respiratory tract (Valavanidis et. al., 2013, Tam et. al., 2012). 

4.3 Neurological disorders 

Air pollutants are widely responsible for high rate of nervous system diseases, such as neurodegenerative 

diseases in adults and neurodevelopmental disorders in children (Brown et. al., 2005, Fombonne, 2013). Recent 

studies had shown the adverse impact of PM2.5 and ultrafine particles (PM 0.1) on inhalation can penetrate beyond 

the pulmonary systems to central nervous system and ultimately gaining access to peripheral circulation and the 

brain, which is mainly responsible for causing neurological diseases in human beings such as Alzheimer’s disease, 

Parkinson’s disease, migraine, headache, cerebro-cardiac stroke, and other form of dementia (Bandyopadhyay, 

2016; Haynes et. al., 2011, Newman et. al., 2013; Calderón-Garcidueñas et. al., 2008) . 
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5. Conclusion 

Air pollution in recent years had been emerged as one of the major group of pollution. Air pollution is caused by 

various kinds of pollutants. These pollutants may be categories as primary or secondary pollutants based on their 

state of presence in nature. These pollutants may be discharged from anthropogenic or natural sources. The 

presence of these pollutants above the desirable limit in the environment leads to several kinds of diseases in 

human beings and to the wild life and plant. Air pollution is also responsible for acid rain and global warming 

etc. Therefore, there is urgent need for management of air pollutants so that quality of air can be improved and 

hence risk associated with it can also be minimized.   
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