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India faces the dilemma of both the ambient (outdoor) air pollution 
which is caused by factors such as vehicular exhaust, road dust, 
construction dust, burning of agricultural crop residues, industrial 
emissions, fossil fuel red thermal power plants ad brick kilns, burning 
of biomass in households, burning of recrackers etc. and the 
household air pollution which is caused by burning of biomass such as 
wood, coal, dung, kerosene in the chulhas or replaces for cooking, 
heating and lighting purpose. Other factors like burning of mosquito 
coils, incense sticks, cigarettes, bidis and use of sprays, solvents and 
fumes from chemicals used in building interiors etc. also contributes to 
the indoor air pollution. 

Air pollution is an invisible insidious problem with several of the 
pollutants such as particulate matter (PM2.5 and PM10), carbon 
monoxide (CO), Ozone (O3) black carbon (BC) sulfur dioxide and 
nitrogendioxide (NOc) being harmful to human health.
 
The ndings are a joint initiative of the Indian Council of Medical 
Research (ICMR), Public Health Foundation of India and Institute for 
Health Metrics and were released by the Director General, ICMR, Dr 
Balram Bhargava, on December 6, 2018.    

The study shows that India with 18% of the global population has a 
disproportionately high 26% of the global premature deaths and 
disease burden due to air pollution. Over half of the 12.4 lakh deaths in 
the country attributable to air pollution in 2017 were in persons 
younger than 70 years.

1Neurodegenerative disorders are a very common problem in humans.  
Stroke is predicted to be the second leading cause of death worldwide. 
Risk factors for stroke are diabetes mellitus, hypertension, smoking, 
alcohol consumption, decreased physical activity obesity etc. It has 
been reported in many studies that pollutants from the environment 
such as carbon monoxide (CO), ozone (O3), nitrogen dioxide (NO2), 
sulphur dioxide (SO2),lead (Pb) and particulate matter (PM)are the 

2-4leading causes of stroke.  Recent studies have substantiated and 
5established a link between stroke and air pollution.  Though the 

mechanisms of interplay between stroke and environmental pollutants 
has not yet been fully elucidated, alterations in hemodynamic 
,hemostatic factors and autonomic function may be the underlying 

6-12pathology in debilitating cardiovascular disorders.  Chronic 
Obstructive Pulmonary Disease is now the fourth leading cause of 
death after cancer, heart attack and stroke. Thus stroke was the third 

13leading cause of death.

Exposure to air pollution is now increasingly recognised as a major 
public health issue and is one of the leading causes of mortality and 
morbidity, contributing to 6.5 million deaths and 167.3 million 
disability-adjusted life years (DALYs; a measure of time spent in ill 

14health, disability or premature death) in 2015.  More importantly it 
ranks within the top ve risk factors for mortality in emerging 
economies such as India and China. It was estimated that 99% of 
deaths attributed to household air pollution and 89% of deaths 
attributed to ambient air pollution occurred in low and medium income 

15countries (LMICs).  Although exacerbation of respiratory conditions 

is intuitively linked with air pollution, over the last two decades 
evidence has emerged linking air pollution and cardiovascular mortality 

16-17 and morbidity. Recently both epidemiological and mechanistic studies 
have shown robust associations between air pollution and atherosclerotic 

16 18cardiovascular diseases, including myocardial infarction  and stroke.  
The Global Burden of Diseases study estimated that in 2015, air pollution 
accounted for 19% of all cardiovascular death, 21% of deaths due to 

19stroke and 24% deaths due to ischaemic heart disease.  Stroke remains 
one of the leading causes of morbidity and mortality worldwide, 
accounting for over 118.6 million DALYs and 6.3 million deaths in 

20 2015. It is important to note that this burden of disease varies 
signicantly across different parts of the world. Over the past 20 years, 
high income countries have experienced a signicant decline in age-
standardized mortality and DALY rates of approximately 20% to 

20,2140%.  Conversely, the vast majority of strokes (approximately 85%) 
now occur in LMICs where incidence, deaths and DALYs have increased 

20signicantly over this period.  It is also in LMICs where air pollution is 
projected to increase signicantly over the next few decades due to rapid 

22,23industrialisation.  

What is air pollution? 
Air pollution is an expansive term consisting of a complex mixture of 
thousands of components from a wide range of different sources. The 
main pollutants currently recognised to pose risk to health include 
airborne particulate matter (PM) and gaseous pollutants such as ozone 
(O3), sulphur dioxide (SO2), carbon monoxide (CO), and nitrogen 
oxides including nitrogen dioxide (NO2) and nitrogen oxide (Nox).

Air pollution and stroke: epidemiological evidence
 Patients with cardiovascular disease share many risk factors such as 
obesity, hyperlipidaemia, hypertension, smoking, poor diet, and 
inactive lifestyle. Crucially, air pollution differs from other modiable 
risk factors because exposure to air pollution, for the large majority of 
people, is unavoidable. Therefore, even though the individual risk 
estimates for exposure to air pollution are relatively small compared to 
the other cardiovascular risk factors, since exposure to (some form of) 
air pollution is ubiquitous, the overall population attributable risk and 

24subsequent burden is signicant.

Long-term exposure Most studies of long-term exposure use air 
pollution levels at residential addresses over months to years as a proxy 
for long term accumulated individual exposure. Individual exposure is 
estimated using residential distance to major roadways, measurements 
from nearby xed air quality monitoring stations or advanced 
modelling using land-use databases, meteorological data, trafc 
density, and emissions database. The majority of studies looking at the 
long-term effects of air pollution on cardiovascular disease have been 
on PM2.5.

Short-term exposure
 In the early 1980s, a study in England and Wales investigating the 
association between uctuations in meteorological variables and 
cerebrovascular mortality found an unexpectedly strong correlation 

25with atmospheric particulate air pollution levels.  Several years later, a 
study in China found indoor coal fumes to be a risk factor for stroke, 
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26independent of age, blood pressure, and cigarette smoking.  In the 
United States, a study published in 1994 reported a weak but 
signicant association between daily PM pollution and 
cerebrovascular mortality (relative risk of 1.15) using cause of death 

27data between 1973 and 1980.  Since then, there has been a large 
number of ecological studies investigating the short-term effects of air 

18pollution (>100).  

Even though—with the exception of stroke—denitive conclusions on 
the neurological effects associated with sustained exposure to air 
pollution cannot be arrived at from current knowledge, given the 
broader health issues, implementation of policies that seek to improve 
air pollution should be a priority for governments. The United Nations 
and WHO have both been driving forces in improving air quality and 
have launched several pollution-reducing action plans. For example, 
WHO has developed indoor and outdoor air quality guidelines, and 
“the investigation of health impacts of climate and environmental 
change” is one of the top four WHO health priorities. The United 
Nations' 2030 Agenda for Sustainable Development—a set of 17 goals 
established to achieve global sustainable development by 
2030—recognises air pollution as the greatest environmental health 
risk, and it is likely that pollution control will have positive effects on 

28,many of these goals and on neurological health.
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