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1. Introduction/ Background

Severe air pollution is identified as a public health emergency and an important risk
factor for high morbidity and mortality. Most air pollution is man-made and occurs from poor
combustion of fossil or biomass fuels (e.g. exhaust fumes from cars, furnaces or wood
stoves).The main cause of indoor air pollution is inefficient fuel combustion from rudimentary
technologies used for cooking, heating and lighting. Radon and chemical pollutants from
building materials and cleaning products also cause indoor air pollution and impact health.

The health risks associated with particulate matter of less than 10 and 2.5 microns in
diameter (PM10 and PM2.5) are especially well documented. PM is capable of penetrating
deep into lung passageways and entering the bloodstream causing cardiovascular,
cerebrovascular and respiratory impacts. In 2013, it was classified as a cause of lung cancer
by WHO’s International Agency for Research on Cancer (IARC). It is also the most widely

* used indicator to assess the health effects from exposure to ambient air pollution.

The major outdoor pollution sources include vehicles, power generation, building heating
systems, agriculture/waste incineration and industry. In addition, more than 3 billion people
worldwide rely on polluting technologies and fuels (including biomass, coal and kerosene) for
household cooking, heating and lighting, releasing smoke into the home and leaching
pollutants outdoors.

Air quality is closely linked to earth’s climate and ecosystems globally. Many of the drivers of
air pollution (i.e. combustion of fossil fuels) are also sources of high CO2emissions. Some
air pollutants such as ozone and black carbon are short-lived climate pollutants that greatly
contribute to climate change and affect agricultural productivity. Policies to reduce air
pollution, therefore, offer a “win-win” strategy for both climate and health, lowering the
burden of disease attributable to air pollution, as well as contributing to the near- and long-
term mitigation of climate change (hitp:/www, who.int/airpollution/ambient/about/en/). The
pollutants with the strongest evidence of health effects are particulate matter (PM), ozone
(O3), nitrogen dioxide (NO2) and sulphur dioxide (502).Although most emissions of ambient
air pollution are from local or regional sources, under certain atmospheric conditions air
pollution can travel long distances across national borders over time scales of 4-6 days,
thereby affecting people far away from its original source.

Urban outdoor air pollution can be an important contributor to the indoor air quality,
especially in highly ventilated homes, or in homes near pollution sources. Similarly,
indoor air pollution sources may also be important causes of urban outdoor air pollution,
especially in cities where many homes use biomass fuels or coal for heating and cooking.
Poor urban planning, which leads to sprawl and over-dependence on private vehicle
transport, is also a major factor in accelerated pollution emissions.

There is now growing evidence that health effects of air pollution have no threshold/
cutoff within the studied range of ambient air pollution values. Health effects can even occur
at PM2.5 background values. t

Public health recognizes air pollution as an important determinant of health,
especially in developing countries. There is significant inequality in the exposure to air
pollution and related health risk: air pollution combines with other aspects of the social and
physical environment to create a disproportional disease burden in less affluent parts of
society.
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Air pollution can affect our health in many ways with both long and short term effects.
On the one hand urban outdoor air pollution increases the risk of acute (e.g. pneumonia) and
chronic (e.g. lung cancer) respiratory disease as well as cardiovascular disease. While
individuals exposed chronically to high levels of particulate matter are at increased risk for
cardiovascular disease,

Different groups of individuals are affected by air pollution in different ways. More
severe health impacts are seen among those people who are already ill. In addition, more
vulnerable populations like children, the elderly and those households with lower incomes
and limited access to health care are more susceptible to the adverse effects from exposure
to air pollution. Asthmatics are at an increased risk of an asthma attack on a single day with
higher ground-level ozone concentrations.

There is a close, quantitative relationship between exposure to high concentrations of
small particulates (PM10 and PM2.5) and increased mortality or morbidity, both daily and
over time. Conversely, when concentrations of small and fine particulates are reduced,
related mortality will also go down — presuming other factors remain the same. This allows
policymakers to project the population health improvements that could be expected if
particulate air pollution is reduced. Small particulate pollution have health impacts even at
very low concentrations — indeed no threshold has been identified below which no damage
to health is observed. Therefore, the WHO 2005 guideline limits aimed to achieve the lowest
concentrations of PM possible. The guideline value (2005) defined by WHO for fine
particulate matter (PM10) and coarse particulate matter (PM2.5) are 10 pg/m® and 20
pg/m® (annual mean) respectively. The National Ambient Air Quality Standards (2009) for
fine and coarse particulate are 40 pg/m® and 60 pg/m?® (annual weighted average).

There are several international estimates available on impact on air pollution and
health. WHO estimates that around 7 millicn people die every year from exposure to fine
particles in polluted air that penetrate deep into the lungs and cardiovascular system,
causing diseases including stroke, heart disease, lung cancer, chronic obstructive pulmonary
diseases and respiratory infections, including pneumonia. Ambient air pollution accounts for
an estimated 4.2 million deaths per year due to stroke, heart disease, lung cancer and
chronic respiratory diseases. 3.8 million deaths occur every year as a result of household
exposure to smoke from dirty cookstoves and fuels (available at
https://www.who.int/airpollution/en/ accessed on 29 Oct 201 8).

The Lancet Commission on pollution and health, reports that air pollution is
responsible for 6:5 million (72%) of 9 million deaths per year from all types of pollution.
Southeast Asia, which includes India, had the greatest numbers of pollution-related
deaths.Air pollution is a critical risk factor for noncommunicable diseases (NCDs), causing
an estimated one-quarter (24%) of all adult deaths from heart disease, 25% from stroke,
43% from chronic obstructive pulmonary disease and 29% from lung cancer. (available on
https:/ivww.who.int/news-room/detail/02-05-2018- 9-out-of-10-people-worldwide-breathe-
pofluted—afr-but—more—countrfes—are—taking—actfon accessed on 29 Oct 2018). The Lancet
Commission makes it clear that the adverse health effects caused by pollution are
preventable and suggests potential preventive measures and action plans. Bold, open-
minded, and inclusive action plans at various levels, including political, are necessary for
successful implementation of the strategies proposed in the Commission.
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Estimates for India show average country exposure of PM 2.5 (Global Health
Observatory Data Repository) for Rural (55.9 pg) , Urban (68.0 pg) and Total (65.2 Hg). ltis
estimated that 0.62 million deaths are attributable to air pollution in India due to ARI, COPD,
Lung Cancer, IHD and Stroke. According to WHO Air Quality Database 2018 (of 4300 cities
from 108 countries), based on average level of particulate matter (PM2.5), nine out of top 10
worst polluted cities in the world, are in India. These are Kanpur, Faridabad, Gaya, Varanasi,
Patna, Delhi, Lucknow, Agra and Gurgaon.

Based on the Source Apportionment Studies carried out in six cities in India levels of
PM10and PM2.5in the ambient air were significantly high irrespective of the type of
locations. Even background locations indicate presence of considerable levels of
particulates, which could be occurring naturally and/or due to transport of finer dust from
other settlements surrounding the cities. The concentrations of these pollutants are relatively
higher at kerbside/roadside locations. While vehicles contribute significantly at all the
locations, their contributions at kerbside locations are comparatively higher. Winter and post
monsoon seasons had been found most critical when standard are exceeded at a higher
rate than in the summer months. PM pollution problem is severe and NO2 is the emerging
pollutant. These two pollutants require immediate attention to control their emissions. (Air
quality monitoring, emission inventory and source apportionment study for Indian cities 2010,
MoEF&CC),

While ambient air pollution affects developed and developing countries alike, low-
and middle-income countries experience the highest burden, with the greatest toll in the
WHO Western Pacific and South-East Asia regions.Policies and investments supporting
cleaner transport, energy-efficient housing, power generation, industry and better municipal
waste management can effectively reduce key sources of ambient air pollution.

A steering Committee on Air Pollution and Health was constituted under Additional
Secretary (Health) in MoHFW. To tackle the problem of air pollution an Environment Health
& Climate Change Cell was established in Dte. General of Health Services under Public
Health. A Centre for Environment & Occupational Health was established in National Centre
for Disease Control (NCDC),

In the light of international estimates available on burden of disease due to air
pollution it was felt necessary to take stock of data from Indian studies on health impact of
air pollution. A high level Committee was, therefore, constituted in MoHFW under the
Chairmanship of Dr NS Dharmshaktu, Princpal Advisor MoHFW to develop a Compendium
of studies on air pollution and health impact in Indian context. The Objectives for the
Committee were as follows:

1. Undertake literature review of available Indian studies on air pollution and health
and prepare a compendium of abstracts of all relevant studies in Indian context

2. ldentify actionable points and recommendations for MoHFW, implementation by
health sector, that emerge from the studies

3. Any other task assigned by the Chair

http://www.who.intfaérpoiiutfon/ambient/hea?th-impacts/en/
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2. Methodology

To collect information on studies conducted on air pollution and its health impact in
Indian context and key findings from these studies a format/ proforma was circulated via
email to all important stakeholders. Many of them have reported significant findings and
have initiated studies such as Indian Council of Medical research (ICMR), NIOH, Central
Pollution Control Board, (CPCB), State Pollution control Boards, WHO, TERI, PGI
Chandigarh and AlIMS. Besides, a National Consultation was also held on 3-5 October
2018, on Burden of Disease due to air pollution and to prepare Compendium of studies on
air pollution and health wherein presentations were made by a variety of aforementioned
stakeholders including WHO & World Bank on Indian studies undertaken.

The studies and the findings reported were reviewed and the abstracts are compiled
in ensuing section.
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4. Conclusion

1.

Studies showed that higher morbidity from cardio-respiratory diseases may be
due to higher levels of Suspended Particulate Matter (SPM). The average
concentration of PM10 level in commercial and residential areas was
continuously increasing. Pulmonary Function test showed reduced capacities/
abnormalities associated with air pollution. Reduction in lung function indices was
significant amongst non-smoking outdoor workers,

The traffic related air pollution problems in the cities were serious particularly at
traffic junctions in the cities. The air pollution levels were directly related to the
number of vehicles in the city.

Studies show there is greater risk of Pulmonary TB, respiratory symptoms,
chronic bronchitis and asthma for biomass fuel users in comparison with LPG.
About half of the cases of chronic bronchitis and tuberculosis among adult Indian
women are attributable to household air pollution due to biomass cooking fuel.

During the cooking hours the concentrations of all the pollutants increases. In
comparison to LPG using houses, particulate matter concentration, CO and CO2
were found higher in the houses using kerosene. Cow dung is the most polluting
fuel with maximum emissions of PM10, PM2.5, VOCs, CO, NO2 and benzene
followed by wood and kerosene. Levels of CO and HCHO were much higher than
occupational standards in the indoor air of the houses using traditional fuel.
Levels of PAH were much higher in these houses than outdoor levels.

Families using Kerosene as cooking fuel were found anaemic, suffering from
tuberculosis, asthma, chronic bronchitis, recurrent cough and cold. The
reproductive health history of primary cooks showed increase in still birth, child
death, abortion and child congenital defect.

Among pregnant women, a 10ug/m3 change in household PM2.5 concentrations
was associated with a 4 gm (95% ClI -7.18, -1.38) decrease in birth weight or a
2% increase in low birth weight. Restricting the analyses to term births reduced
the effects estimates slightly. About 12% of stillbirths in India could be prevented
by providing access to cleaner cooking fuel.

Pre and post Dusshera and during Diwali comparison showed although there was
some increase in cough and breathlessness but it did not translate into significant
illness requiring immediate medical attention. There is increased reporting of eye
and ear related morbidity like redness & irritation in eyes and hearing

difficulty. During Dussehra/ Diwali in one setting hospital data showed some
increase in post dusshera hospital visit and admission but the number was not
significant statistically when data available from all hospitals were analyzed.
Diwali data also revealed similar findings with non — significant increase in
admission related to respiratory and cardiac diseases and stroke. The data was,
however, not available from all hospitals. In another setting hospital data
indicated an excess of cerebro-vascular accidents on all three days during Diwali
when the poliution levels rise exponentially which may be due to a combination of
reasons. Significant difference were also observed pre and post Diwali in Number
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of admission, length of stay and number requiring ventilator support, however,f
use of antibiotics, oxygen and nebulization was not significantly different. The
restriction in use of fire crackers due to Hon'ble Supreme Court ban on sale led to
less bursting in the season in Delhi. There was less worsening of ambient air
quality in comparison to last year as is reflected in CPCB data which may also be

partly due to early Diwali when stubble burning had not started.

Health sector should advocate for controlling air pollution to combat epidemic of
non-communicable diseases. High priority should be accorded to clean fuel for
cooking and heating. Prevention and minimization of exposure during infancy
may be accomplished by promoting maternal education and by improving
socioeconomic development, all of which can lead to better nutritional and health
status. Future strategies should include changes in cooking practices and
childrearing habits. Furthermore, informing parents about symptoms that indicate
the severity of illness and the importance of early treatment at a health center
might be valuable in this context.

Action points for MoHFW

The main action points that emerged from the committee are as follows:

1.

A high level Task Force on mitigating effects of Air Pollution on Human Health to
be constituted, with participation of stakeholder ministries but under overall
leadership of MoHFW to suggest remedial measures.

. Advocacy and |IEC to generate with public awareness to prevent pollution and

hazards of air pollution need to be done through all states/ UTs government,
private organizations, NGOs and media. Increased risk communication through
public awareness campaigns will be helpful to sensitise people about adverse
effects of air pollution, to take simple measures to prevent harmful health effects
and utilize services available for illnesses.

Heath systems strengthening and Convergence of air pollution is needed at
programmatic level with many national health programmes in particular for non-
communicable diseases since air pollution is linked to increase in cancers,
cardiovascular diseases and COPDs.

Preparedness of public health systems for air pollution emergencies needs to be
ensured, especially management of increased episodic illnesses such as AR,
asthma, CVDs.

Training of health care staff, availability of appropriate equipment and drugs and
functional cardiac units at district level are required.

National standards and acceptable limits of major hazardous air pollutants to be
reviewed from human health perspective.

Further research on air pollution should be continued.
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+  Though, international estimates are available for health impact of air
pollution but there is a need for better understanding of these estimates.
More quality research is needed on in-country estimates. Large multi-
centric prospective time series studies and cohort studies should be
conducted to quantify health effects of air pollution using standard
methodology.

«  Country specific IER (Integrated Exposure Response) on air pollution are
not available which affects the Indian estimates derived and limits the
confidence in their usage by policy makers and decision takers. There is
need for bridging country specific information gap on IERs for air pollution
and health impact. Studies in this regard need to be taken up.

. Centres of Excellence (besides Sri Ramchandra University which is ICMR
CARR) on estimating air pollution exposures to be set up in north India as
well. The suggested institutes were [IT Kanpur and PGI Chandigarh.

7. Ministry of Environment, Forests and Climate Change, Ministry of Renewable
Energy, Ministry of Petroleum and natural gas should organize seminar for
developing public health specific schemes and programmes.

8. This Compendium on environment and health needs to be updated every three
years in order to share findings with stakeholders and all the States/ UT
Governments to develop in-country capacities in different areas.
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