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µm diameter) is entrapped in upper airways, and causes 
rhinitis, sinusitis, and throat irritation. The finer PM, that 
is, PM < 2.5 mm (PM2.5) bypasses the natural defense of 
upper airways and is deposited in distal airways, enters 
systemic circulation, and causes increased acute cardio-
vascular, cerebrovascular, and respiratory events, and 
also chronic diseases such as asthma, chronic obstructive 
pulmonary disease (COPD), and lung cancer. PM exposure 
has also been linked to low birth weight and poor lung 
development. Ozone, a powerful oxidant, causes oxidative 
damage, leads to increased neutrophils, and inflammato-
ry cytokines in the bronchial tree causes increased acute 
respiratory morbidity (pneumonia and asthma). Increas-
ing ambient temperatures due to climate change coupled 
with air pollution poses a very grave public health chal-
lenge.4 Upper respiratory symptoms, namely sinusitis, 
running or stuffy nose, sneezing, sore throat, and common 
cold with fever were 1.8 times more prevalent in residents 
of New Delhi in the months of October and November of 
2019 (personal observation, unpublished).

Vehicle exhaust, forest fires, fossil fuels, dust particles, 
pollution, spores, and volcanoes all aid in hastening air qual-
ity deterioration. The ongoing climate change crisis adds on 
to the adverse health effects of air pollution. Productivity 
loss from all of the above retards economic growth. A recent 
World Bank study estimated that for the year 2013, prema-
ture air pollution attributable deaths led to a loss of 225 bil-
lion dollar in labor income, and $5.11 trillion welfare losses 
worldwide; for India, these losses accounted for more than 
8% of its GDP.5

Adverse Effects of Air Pollution on Health: 
Inhaling a Heart Attack
Air pollution mainly affects the lungs but data increasingly 
shows that it affects the entire body. We have poor quality air 
for most days of the year in New Delhi or the Indo-Gangetic 

Introduction
Air pollution is as old or probably older than humanity itself. 
Charaka Samhita provides one of the earliest descriptions of 
polluted air and its ill effects on human health.1 John Evelyn 
wrote one of the first books in Western literature attributing 
chronic respiratory ailments to air pollution in 1661.2 How-
ever, rapid industrialization, urbanization, and increased 
use of fossil fuels coupled with climate change and air 
pollution have become a health emergency in India. Smog 
is an annual occurrence in New Delhi, and has been seen 
even in coastal areas like Chennai (Figs. 1 and 2). Annual 
mean particulate matter 2.5 (PM2.5) exposure in India has 
been estimated to be nearly 90 μg/m3, more than twice the 
national  ambient air quality standard (NAAQS) upper limit 
of 40 μg/m3. More than 75% of our population has higher 
exposure to air pollution. Of these, New Delhi, Haryana, and 
Uttar Pradesh had exposure of around 125 μg/m3, that is, 
more than three times the upper limit. More than thrice 
the recommended exposure to pollutants. In India (2017), 
of the 1.24 million (1.09–1.39 million) deaths, that is, 12.5% 
of total deaths, were attributable to air pollution. Of these, 
0.48 million (0.39–0.58 million) were attributable to house-
hold air pollution. Importantly, 51.4% deaths have been 
reported in persons below 70 years of age. In 2017, 26.2% 
of the global disease adjusted life years (DALYs) associated 
with air pollution were contributed by India. The highest 
DALYs due to ambient air pollution were in Uttar Pradesh, 
Haryana, New Delhi, Punjab, and Rajasthan; household air 
pollution DALYs were highest in Chhattisgarh, Rajasthan, 
Madhya Pradesh, and Assam. Improvement in air pollution 
is estimated to improve life expectancy in 2017 by 1.7 years 
(1.6–1.9 years); and >2 years in Rajasthan, Uttar Pradesh, 
and Haryana3 (►Fig. 2).

The major air pollutants are PM, ozone, nitrogen oxides, 
carbon monoxide (CO), and sulfur dioxide (SO2). The larger 
particulate matter (PM 10, that is, particulate matter < 10 
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when your lung capacity falls to some extent. But when that 
reserve declines with age, the chances of getting respiratory 
problem become higher. So chronic exposure will cause 
health problems in later life, even if they remain unnoticeable 
in the younger age group.

Lung Cancer Increase Seen with Air Pollution
Particulate matter, importantly PM 2.5 and other ambient 
and indoor pollutants cause airway inflammation, impair 
immune response, and reduce oxygen-carrying capacity of 

belt. So what happens to people who are breathing poor qual-
ity air for more than 10 years? Apart from lung cancer, it 
causes inflammation in the blood vessels running through 
the lungs and the rest of the body. It leads to atherosclerosis 
or the hardening of the arteries, which predisposes people 
to heart attacks and stroke. Cardiac associations now believe 
that living in areas with higher levels of air pollution is as 
much a risk of heart attack as is smoking. People living in 
New Delhi for long are adding to the risk of heart attack and 
heart disease. There is a limit to what the body can adjust to. 
We have a reserve that stops you from becoming breathless 

Fig. 2 Air pollution in India: current status.

Fig. 1 A layer of smog and dust particles has turned the air quality of New Delhi National Capital Region (NCR) plunging to the severe or hazardous 
category, making everyone cough, causing throat irritation, and even spreading serious health risk.
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short distances, sharing vehicles, carpooling, planting trees 
on occasions like birthdays or religious ceremonies, avoiding 
use of firecrackers, and so forth. However, legislations and 
stringent implementation of regulations is the need of the 
hour to curb the menace of air pollution in India. Observa-
tional studies have demonstrated that idling buses and pas-
senger cars outside school lead to significant worsening of air 
quality, with adverse health outcomes in school children.10 
Limiting vehicle idling activities and interventions such as 
“walk to school” have been shown to improve air quality and 
health outcomes.11

Efficacy and Protection of Masks and 
Respirators
Various types of face masks are available and are in use 
especially in cities like New Delhi during the times of smog 
or poor air quality. Triple-layered surgical masks, N95 and 
N99 respirators, are commonly used. However, research 
from China shows that commonly available masks were 
ineffective in preventing inhalation of polluted air, pre-
dominantly due to poor mask fitting on the face.12 Among 
other things are nasal filters, but these are useful for peo-
ple who are at high risk or going to areas where pollution 
level is very high. Through schemes of Make in India and 
Startup India, Prateek Sharma and team ensured the global 
standard product at a very low cost which can be used by 
everyone (►Fig. 3). However, there is limited evidence for 
efficacy of nasal filters in allergic rhinitis in pollen season . 
Efficacy in air pollution needs further research .

Utility of Air Purifiers for Prevention of Air 
Pollutant Inhalation
Air purifiers have been demonstrated to improve indoor 
air quality, and improved health outcomes, predominantly 
in asthmatics.13 However, most of the data for air purifiers 
looked at a room that is properly sealed and the person is 
in that room for most of the day. Most of our rooms in India 
are not properly sealed, with air and dust entering from the 
windows and doors, limiting benefit of purifiers. There is no 
research on cost-benefit analysis of such a costly interven-
tion. Again, like masks, it may give a little bit of reassurance 
but overall, it cannot be taken as a permanent solution.

blood. They also cause irreversible deoxyribonucleic acid 
(DNA) damage. This leads to increased risk of various malig-
nancies like upper airway and lung cancers. Ambient air pol-
lution are associated with increased risk and mortality with 
lung cancer in nonsmoking adults.6 Household air pollution 
is also associated with increased risk of lung cancer in India, 
especially in nonsmoking young females.7,8

Air Pollution Causes Alarming Increase in 
Hospital Emergency Admissions
The short-term effects of air pollution are predominantly 
seen in people at high risk. Inhaling toxic substances like 
nitric and sulfur oxides, particulate matter, and ozone cause 
worsening of underlying COPD, asthma, and heart disease, 
leading to acute coronary syndrome, stroke, heart failure, or 
respiratory failure, which in turn leads to emergency visits, 
more medication need, and overall higher morbidity and 
mortality. In a recent study, the All India Institute of Medical 
Sciences (AIIMS) Pulmonary and Emergency Medicine team 
looked at hospital emergency room visits both in the pediat-
ric and adult age group throughout the year. They observed 
in first and second week in November 2019, a 30% direct 
correlation in a spike in casualty visits of patients with 
cardiac and respiratory problems in the 72 hours follow-
ing air quality deterioration. 

Increase in Risk of Infections with Air 
Pollution
Studies indicate increase in the risk of bacterial and viral 
respiratory infections with short-term changes in air pol-
lutant levels particularly PM2.5.9 This may be due to change 
in composition of PM, air pollution–induced change in viru-
lence of organisms or some unexplained cause.

What Can We Do to Avoid Adverse Health 
Effects of Air Pollution?
The solution lies in finding a permanent sustainable inter-
ventions to reduce air pollution and maintain air quality. Indi-
vidual interventions include increasing utilization of public 
transport, adapting ecofriendly lifestyle, that is, walking 

Fig. 3 Nasofilters founded by Prateek Sharma and team—Indian Institute of Technology (IIT) New Delhi startup called “Nanoclean Global.”
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Almost all ages and organ systems can be affected due to air 
pollution, by both acute and chronic effect. Control of air-
borne pollution requires sustained and coordinated efforts at 
all levels ranging from effective health education to preven-
tive community, social, individual, political governance, and 
administrative approaches. A combined efforst in an inte-
grated manner alone will yield clean air for us in 2020.
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Utility of Exercise When Air Pollution is 
Severe
Recent research from the United Kingdom demonstrates 
that the benefits of cardiopulmonary effects of walking are 
undone by short-term exposure to traffic related air pollu-
tion in healthy adults as well as older adults with cardiore-
spiratory disease.14 However, the levels of exposure in India 
may be multiple folds higher, and cause adverse health 
effects. Therefore, one should avoid aggressive outdoor exer-
cise during periods of high air quality index (AQI). After sun-
rise, as the ambient temperature increases, there is some 
improvement in air quality. So, one may shift the outdoor 
exercise timings to later in the day, that is, at lunch time. It is 
important, however, to continue physical activities and exer-
cises due to long term health benefits.

Here’s How to Survive from Hazardous Air 
Pollution in New Delhi
As the Environment Pollution (Prevention and Control) 
Authority has declared a public health emergency in the 
national capital in view of the abysmal AQI, people should 
take certain precautions to protect their health (►Table 1).

Conclusion
Air pollution remains a serious health hazard in India and 
is the most important environmental cause of morbidity. 

Table 1  Simple dos and don’ts during air pollution epidemic

Sprinkle water in the morning and in the evening to avoid 
pollution from electronic items such as air conditioners.

Regulate daily outdoor activity keeping in mind the local air 
quality index (AQI)
Avoid outdoor strenuous activities especially during periods 
of very poor air quality.

Avoid use of fossil fuels, mosquito coils, and incense sticks 
inside homes to avoid indoor air pollution.

Discourage and avoid smoking inside homes, residential 
areas, and office premises to keep indoor air healthy.

Limit use of generators, metal ovens (tandoors), and out-
door fires for cooking and recreational purposes.

Using indoor plants which can purify the air inside the home 
is also advisable, to enrich indoor air.

Vaccinations are suggested to vulnerable patients, with 
chronic respiratory and cardiovascular diseases, malignancy, 
immunodeficiencies, and extremes of age.

Use good-fit personal protective equipment like N95 respira-
tors for persons at risk.

There is no evidence that use of antioxidants or herbal med-
ications helps protects from adverse health effects of air 
pollution.

The use of public transport must be increased and individual 
vehicles avoided as much as practically possible.


