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Abstract—Chronic diseases such as cancer, cardiovascular disease 
and respiratory diseases are the main cause of the morbidity and 
mortality worldwide. Today, Air pollution is one of the biggest 
environmental problem and main cause of these chronic diseases. Air 
pollution problem is more severe in Asian countries due to high 
pollution level and high pollution densities. Research studies 
conducted in asian cities showed that exposure to particulate matter 
(PM), sulfur dioxide (SO2), nitrogen dioxide (NO2) and O3 are 
highly associated with pulmonary and cardiovascular diseases. The 
results from various studies showed that the main sources of air 
pollution are industries, domestic fuel burning and vehicles, emission 
of particulate matter are closely associated with the emissions of SO2 
and NO2. There is also a strong correlation between visits to hospital 
due to respiratory disorder and emission strength in the area of 
residence. So, we need to implement appropriate health and 
environmental monitoring actions to reduce emissions of toxic gases 
and harmful substances in the air.  
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1. INTRODUCTION 

Chronic diseases, especially cancer, cardiovascular disease, 
and respiratory diseases, are the leading causes of morbidity 
and mortality worldwide. Chronic diseases develop typically 
over long periods of time and have multiple risk factors [1]. 
The major causes of cardiovascular disease include high 
cholesterol, high blood pressure, and obesity [2-6]. For lung 
cancer and respiratory disease, tobacco smoking and exposure 
to toxic chemicals are important risk factors [7-15]. More 
recently, ambient air pollution has been implicated in 
increasing the incidence and mortality from lung cancer and 
from cardio-pulmonary diseases [16-18]. According to new 
estimates WHO reports that in 2012 around 7 million people 
died - one in eight of total global deaths–as a result of air 
pollution exposure. This finding more than doubles previous 
estimates and confirms that air pollution is now the world’s 
largest single environmental health risk. In particular, the new 
data reveal a stronger link between both indoor and outdoor 
air pollution exposure and cardiovascular diseases, such as 

strokes and ischaemic heart disease, as well as between air 
pollution and cancer. This is in addition to air pollution’s role 
in the development of respiratory diseases, including acute 
respiratory infections and chronic obstructive pulmonary 
diseases. The new estimates are not only based on more 
knowledge about the diseases caused by air pollution, but also 
upon better assessment of human exposure to air pollutants 
through the use of improved measurements and technology 
[19]. 

Table: 1 The table shows that outdoor air pollution-caused 
deaths–breakdown by disease (Adapted from 

http://www.who.int/mediacentre/news/releases/2014/air-
pollution/en/. Accessed on dated 18/04/2014). 

Outdoor air pollution 
caused death 

Diseases due to air pollution 

40% ischaemic heart disease 
40% Stroke 
11% chronic obstructive pulmonary disease 

(COPD) 
6% lung cancer 
3% acute lower respiratory infections in 

children 
 
Table: 2 The table shows that indoor air pollution-caused deaths–

breakdown by disease (Adapted from 
http://www.who.int/mediacentre/news/releases/2014/air-

pollution/en/. Accessed on dated 18/04/2014). 

Indoor air pollution caused 
death 

Diseases due to air pollution 

34% Stroke 
26% ischaemic heart disease 
22% chronic obstructive pulmonary 

disease (COPD) 
12% acute lower respiratory infections 

in children 
6% lung cancer 
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Diseases Caused by Air Pollution 

There are the numerous diseases that may be caused by the air 
pollution. 

Asthma 

In recent years, scientists have shown that air pollution from 
cars, factories and power plants is a major cause of asthma 
attacks. And more than 131 million Americans -- over 40 
percent of the nation's population -- live in areas with bad air. 
Roughly 30 percent of childhood asthma is due to 
environmental exposures, costing the nation $2 billion per 
year. Air pollutant that triggers Asthma are particulate matter, 
Ground level ozone, Sulfur dioxide (SO2), Nitrogen oxide 
(NO2) [20]. The NRDC states that the following air pollutants 
are common triggers of asthma: ground level ozone, sulfur 
dioxide, fine particulate matter and nitrogen oxide. The 
Centers for Disease Control and Prevention or CDC states that 
another important trigger for asthma attacks is environmental 
or secondhand tobacco smoke. The CDC suggests that parents, 
friends and relatives of children with asthma should attempt to 
quit smoking and should never smoke in proximity to a child 
or person with asthma, as this could cause an asthma attack 
[21]. 

COPD 

Chronic obstructive pulmonary disorder or COPD is a disease 
that may be caused by air pollution. The U.S. National Library 
of Medicine and the National Institutes of Health or NIH state 
that, with COPD, a person airways and air sacs lose their 
shape and become distended or floppy, and that chronic 
bronchitis and emphysema are common COPDs. According to 
the American Lung Association or ALA, long-term exposure 
to air pollution especially automobile exhaust ;boosts women 
risk for lower lung function, COPD and dying prematurely, 
and truck drivers, dockworkers and railroad workers may be 
more susceptible to lung cancer-, heart- and COPD-related 
death due to chronic exposure to diesel emissions while on the 
job. The ALA also notes that even low levels of ozone and fine 
particulate matter increase a person risk of hospitalization for 
pneumonia and COPD [22]. 

2. LUNG CANCER 

Lung cancer is a disease that may be caused by air pollution. 
According to LungCancer.org, lung cancer is characterized by 
the uncontrolled growth of abnormal cells in one or both 
lungs. Over time, the abnormal cells can develop into tumors 
and impair the lung primary function: to supply the blood, and 
therefore the body, with oxygen. LungCancer.org states that 
there are two principle types of lung cancer: non-small cell 
lung cancer or NSCLC and small cell lung cancer or SCLC. 
According to a 2002 study by C. A 2000 study by Fredrik 
Nyberg and colleagues published in the journal 
"Epidemiology" concludes that urban air pollution boosts lung 

cancer risk, and that motor vehicle emissions may be 
particularly problematic [23]. Cancers of the trachea, 
bronchus, or lung represent approximately 7% of total 
mortality attributable to PM2.5 in 2010. The Group I 
classification raises questions regarding individual 
components in the air pollution mixture, such as the 
carcinogenic potential of each component as well as through 
what pathways they may contribute to cancer risk [21].  

3. RESPIRATORY ILLNESS 

Public awareness of the impact of air quality on health is 
increasing worldwide. Indoor and outdoor air pollutants 
impair children's growing lungs, and increase the risk of 
respiratory infections. In many cities, children face indoor air 
pollution from fuels used for cooking and heating, as well as 
outdoor pollution from vehicle exhausts. Research identifies 
at-risk groups and seeks to establish biological plausibility for 
the associations already observed; and looks towards 
identifying the harmful pollutants that are responsible for 
respiratory morbidity and mortality. These findings may then 
serve to influence public debate and future policy at national 
and international level to improve air quality in cities, and 
improve children's health [25]. Chronic lung diseases, 
including chronic obstructive pulmonary disease and 
bronchiectasis in women, are associated with solid fuel use for 
cooking, and the damaging effects of exposure to household 
air pollution in early life on lung development [26]. 

4. IMPACT ON BRAIN HEALTH 

Accumulating evidence suggests that outdoor air pollution 
may have a significant impact on central nervous system 
(CNS) health and disease. To address this issue, the National 
Institute of Environmental Health Sciences/National Institute 
of Health convened a panel of research scientists that was 
assigned the task of identifying research gaps and priority 
goals essential for advancing this growing field and addressing 
an emerging human health concern. Here, we review recent 
findings that have established the effects of inhaled air 
pollutants in the brain, explore the potential mechanisms 
driving these phenomena, and discuss the recommended 
research priorities/approaches that were identified by the panel 
[27]. 

5. CARDIOVASCULAR ILLNESS 

Children with asthma involved in the study had relatively 
good pulmonary function test results (mean FEV1 compared to 
standard values: 89.8%, mean FVC: 97.6%, mean FEF25–75: 
76.3%). Median diastolic, systolic blood pressures and oxygen 
saturation were 60/94 mm Hg and 99%, respectively. Median 
personal concentrations of pollutants were NO2, 5.5 ppb; 
benzene, 2.1 µg/m3; PM2.5, 5.7 µg/m3; and total PAH, 
130 µg/m3. Most personal concentrations of SO2 were below 
the level of detection. No consistent associations were 
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observed between cardio-pulmonary indices and personal 
exposure to PM2.5, NO2 and benzene, although there was a 
suggestion for a small decrease in respiratory function with 
total concentrations of PAHs (e.g., adjusted association with 
FVC: −9.9 ml per interquartile range 95%CI: −23.4, 3.7) [28]. 

6. GASTROENTERITIS 

The health impacts of air pollution have received much 
attention and have recently been subject to extensive study. 
Exposure to air pollutants such as particulate matter (PM) has 
been linked to lung and cardiovascular disease and increases 
in both hospital admissions and mortality. However, little 
attention has been given to the effects of air pollution on the 
intestine. Gaseous pollutants may also induce systemic effects. 
Plausible mechanisms mediating the effects of air pollutants 
on the bowel could include direct effects on epithelial cells, 
systemic inflammation and immune activation, and 
modulation of the intestinal microbiota. 

7. SKIN IRRITATION 

Concentrations of volatile organic compounds (VOCs) in 
office environments are generally too low to cause sensory 
irritation in the eyes and airways on the basis of estimated 
thresholds for sensory irritation. There is neither clear 
indication that office dust particles may cause sensory effects, 
even not particles spiked with glucans, aldehydes or 
phthalates, nor lung effects; some inflammatory effects may 
be observed among asthmatics. Ozone-initiated terpene 
reaction products may be of concern in ozone-enriched 
environments (≥0.1 mg/m3) and elevated limonene 
concentrations, partly due to the production of formaldehyde. 
Ambient particles may cause cardio-pulmonary effects, 
especially in susceptible people (e.g. elderly and sick people); 
even, short-term effects, e.g. from traffic emission and candle 
smoke may possibly have modulating and delayed effects on 
the heart, but otherwise adverse effects in the airways and lung 
functions have not been observed. Combined exposure to 
particles and ozone may evoke effects in subgroups of 
asthmatics [29]. 

8. CANCER RISK 

A number of studies have linked exposure to long-term 
outdoor air pollution with cardiopulmonary disease. A total of 
14,001 elderly residents completed questionnaires and were 
followed from December 1999 to January 2009. The positive 
associations of NO2 levels with all-cause was found during 
various studies (HR = 1.12, 95% CI: 1.07–1.18), 
cardiopulmonary disease (HR = 1.22, 95% CI: 1.15–1.30), and 
LC mortality (HR = 1.20, 95% CI: 1.03–1.40). Among 
cardiopulmonary disease mortality, not only the risk for 
ischemic heart disease (HR = 1.27, 95% CI: 1.11–1.47) but 
also the risks for stroke were elevated: intracerebral 

hemorrhage (HR = 1.28, 95% CI: 1.05–1.57) and ischemic 
stroke (HR = 1.20, 95% CI: 1.04–1.39) [30]. 

REFERENCES 

[1] Kannel WB, Schwartz MJ, McNamara PM. Blood Pressure and 
Risk of Coronary Heart Disease: The Framingham Study. 
Chest.1969; 56:43. 

[2] Pekkanen J, Linn S, Heiss G, Suchindran CM et al. Ten-year 
mortality from cardiovascular disease in relation to cholesterol 
level among men with and without preexisting cardiovascular 
disease. N Engl J Med.1990; 322:1700-1707. 

[3] Bjorge T, Engeland A, Tverdal A, Smith GD. Body mass index 
in adolescence in relation to cause-specific mortality: a follow 
up of 230,000 Norwegian adolescents. Am J Epidemiol.2008; 
168:30-37. 

[4] Flegal KM, Graubard BI, Williamson DF, Gail MH. Cause 
specific excess deaths associated with underweight, overweight, 
and obesity. JAMA.2007; 298:2028-37. 

[5] Larsson SC, Wolk A. Body mass index and risk of multiple 
myeloma: a meta-analysis. Int J Cancer. 2007; 121:2512-16. 

[6] Berns AS. Potential hazards of rapid smoking. N Engl J 
Med.1977; 297:1295. 

[7] Doll R, Peto R, Boreham J,Sutherland I. Mortality from cancer 
in relation to smoking: 50 years observations on British doctors. 
Br J Cancer. 2005; 92:426-29. 

[8] Gold DR, Wang X, Wypij D, Speizer FE, Ware JH, Dockery 
DW. Effects of cigarette smoking on lung function in adolescent 
boys and girls. N Engl J Med. 1996; 335:931-37. 

[9] Iribarren C, Tekawa IS, Sidney S, Friedman GD. Effect of cigar 
smoking on the risk of cardiovascular disease, chronic 
obstructive pulmonary disease, and cancer in men. N Engl J 
Med. 1999; 340:1773-80. 

[10] Seltzer CC. Smoking and coronary heart disease. N Engl J Med. 
1973; 288:1186. 

[11] Guo J, Kauppinen T, et al. Risk of esophageal, ovarian, 
testicular, kidney and bladder cancers and leukemia among 
finnish workers exposed to diesel or gasoline engine exhaust. Int 
J Cancer. 2004; 111:286-92. 

[12] Lee WJ, Baris D, Jarvholm B, Silverman DT, Bergdahl IA, Blair 
A. Multiple myeloma and diesel and other occupational 
exposures in swedish construction workers. Int J Cancer. 2003; 
107:134-38. 

[13]  Parent ME, Rousseau MC, Boffetta P, Cohen A, Siemiatycki J. 
Exposure to diesel and gasoline engine emissions and the risk of 
lung cancer. Am J Epidemiol. 2007; 165:53-62. 

[14] Viegi G, Pistelli F, Sherrill DL, Maio S, Baldacci S, Carrozzi L. 
Definition, epidemiology and natural history of COPD. Eur 
Respir J. 2007; 30:993-1013. 

[15] Brunekreef B. Health effects of air pollution observed in cohort 
studies in Europe. J Expo Sci Environ Epidemiol. 2007; 17 
Suppl 2:S61-S65. 

[16] Cohen AJ. Outdoor air pollution and lung cancer. Environ 
Health Perspect. 2000; 108 Suppl 4:743-50. 

[17] Pope CA, III, Dockery DW. Health effects of fine particulate air 
pollution: lines that connect. J Air Waste Manag Assoc. 2006; 
56:709-42. 



Air Pollution: An Environmental Factor Contributing to Chronic Diseases  129 
 

 

Journal of Basic and Applied Engineering Research  
Print ISSN: 2350-0077; Online ISSN: 2350-0255; Volume 1, Number 14; October-December 2014 

[18] Vineis P, Forastiere F, Hoek G, Lipsett M. Outdoor air pollution 
and lung cancer: recent epidemiologic evidence. Int J 
Cancer.2004; 111:647-52. 

[19] http://www.who.int/mediacentre/news/releases/2014/air-
pollution/en/. Accessed on dated 18/04/2014. 

[20] http://www.livestrong.com/article/176670-diseases-caused-by-
air-pollution/ Accessed on dated 18/04/2014. 

[21] Kirk R. Smith, Nigel Bruce, Kalpana Balakrishnan, Heather 
Adair-Rohani, John Balmes, Zoë Chafe, Mukesh Dherani, H. 
Dean Hosgood, Sumi Mehta, Daniel Pope, Eva Rehfuess, and 
others in the HAP CRA Risk Expert Group. Millions Dead: How 
Do We Know and What Does It Mean? Methods Used in the 
Comparative Risk Assessment of Household Air Pollution. 
Annual Review of Public Health Vol. 35: 185-206. 

[22] Richard T. Burnett,C. Arden Pope III, Majid Ezzati, Casey 
Olives, Stephen S. Lim,Sumi Mehta, Hwashin H. Shin, Gitanjali 
Singh, Bryan Hubbell, Michael Brauer, H. Ross Anderson, Kirk 
R. Smith, John R. Balmes, Nigel G. Bruce, Haidong Kan, 
Francine Laden, Annette Prüss-Ustün, Michelle C. Turner, Susan 
M. Gapstur, W. Ryan Diver,and Aaron Cohen. An Integrated 
Risk Function for Estimating the Global Burden of Disease 
Attributable to Ambient Fine Particulate Matter Exposure. 
Environ Health Perspect. Volume 122 , Issue 4 ,April 2014. 

[23] Kalpana Balakrishnan, Santu Ghosh, Bhaswati Ganguli, 
Sankar Sambandam, Nigel Bruce, Douglas F Barnes and 
Kirk R Smith. State and national household concentrations of 
PM2.5 from solid cookfuel use: Results from measurements and 
modeling in India for estimation of the global burden of disease. 
Environmental Health 2013, 12:77. 

[24] Ghassan B. Hamra, Neela Guha, Aaron Cohen, Francine Laden, 
Ole Raaschou-Nielsen, Jonathan M. Samet, Paolo Vineis, 
Francesco Forastiere, Paulo Saldiva, Takashi Yorifuji, and Dana 
Loomis. Outdoor Particulate Matter Exposure and Lung 

Cancer:A Systematic Review and Meta-Analysis. Environ 
Health Perspect. Volume 122 , Issue 9, September 2014. 

[25]  Rossa Brugha, Jonathan Grigg. Urban Air Pollution and 
Respiratory Infections. Paediatric Respiratory Reviews Volume 
15, Issue 2, June 2014, Pages 194–199. 

[26] Stephen B Gordon, Nigel G Bruce, Jonathan Grigg et al. 
Respiratory risks from household air pollution in low and 
middle income countries. The Lancet Respiratory Medicine. 
Volume 2, Issue 10, October 2014, Pages 823–860. 

[27] Michelle L. Block, Alison Elder, Richard L. Auten, Staci D. 
Bilbo, Honglei Chen, Jiu-Chiuan Chen, Deborah A. Cory-
Slechta, Daniel Costa, David Diaz-Sanchez, David C. Dorman, 
Diane R. Gold, Kimberly Gray, Hueiwang Anna Jeng, Joel D. 
Kaufman, Michael T. Kleinman, Annette Kirshner, Cindy 
Lawler, David S. Miller, Srikanth S. Nadadur, Beate Ritz, Erin 
O. Semmens, et al. The outdoor air pollution and brain health 
workshop. NeuroToxicology Volume 33, Issue 5, October 2012, 
Pages 972–984. 

[28] Leigh A. Beamish, Alvaro R. Osornio-Vargas, Eytan Wine.Air 
pollution : an environmental factor contributing to intestinal 
disease. Journal of Crohn's and Colitis, Volume 5, Issue 4, 
August 2011, Pages 279-286.  

[29] Peder Wolkoff. Indoor air pollutants in office environments: 
Assessment of comfort, health, and performance. International 
Journal of Hygiene and Environmental Health, Volume 216, 
Issue 4, July 2013, Pages 371-394.  

[30] Takashi Yorifuji, Saori Kashima, Toshihide Tsuda, Kazuko 
Ishikawa-Takata, Toshiki Ohta, Ken-ichi Tsuruta, Hiroyuki Doi. 
Long-term exposure to traffic-related air pollution and the risk 
of death from hemorrhagic stroke and lung cancer in Shizuoka, 
Japan. Science of The Total Environment, Volume 443, 15 
January 2013, Pages 397-40. 

 


