




Globally, air pollu  on is recognised as the greatest environmental risk to human health and a main avoidable cause of death and 
disability. It also aff ects dispropor  onately to health of the children who will become the future building blocks of the na  on. 
Children are very sensi  ve to air pollu  on since their incep  on in the mother womb. As their organs are developing and not fully 
matured, they are highly vulnerable to air pollu  on exposure and may develop various ill eff ects due to air pollu  on including 
cardio-respiratory disorders like asthma and other allergic disorders etc. This may hamper their health in the later adult life also. 
So, it is very important to address the health eff ects of the children due to air pollu  on. 

Bringing awareness to the public par  cularly children on the causes of air pollu  on, various health outcomes and impacts and the mul  ple health 
adapta  on mechanisms to protect and prevent from air pollu  on will enable them in addressing their related health issues.

The Centre for Environmental and Occupa  onal Health, Climate Change and Health (CEOHCCH) division at Na  onal Centre for Disease Control, Directorate 
General Health Services under the Ministry of Health and Family Welfare which looks a  er the Na  onal Program of Climate Change and Human Health 
(NPCCHH) has developed ‘Training manual for community level training on air pollu  on and its impact on children’s health’. The manual has rightly covered 
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the various sources of air pollu  on, the ways to understand air pollu  on in a par  cular area, the health impacts and the various ways to prevent and protect 
the health of the children in par  cular. The Training of Trainers (ToTs) based on this manual will be undertaken for offi  cers of the States/UTs under NPCCHH 
and they will further do training in the States/UTs so that the awareness and desired messages reach the target group. 

I am thankful to other partners in developing the present manual including the WHO India and Public Health Founda  on of India (PHFI) teams for their full 
support and coopera  on which will be extremely important to address the issue at present and in the coming days.

I am sure that this training manual on community training of air pollu  on and its impact on children’s health will help in successful implementa  on of the 
NPCCHH programme.

I commend the eff orts of all those who have contributed to making this a much valuable document.
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Air quality and 
air pollution
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Air pollution
 Air pollu  on is caused when harmful gases, dust, smoke, odours or any 

toxic substance adversely aff ec  ng environment and health is introduced 
into the air.

 These harmful substances are called air pollutants. 

 Air pollu  on is generally categorized as indoor and outdoor air pollu  on.

 The use of unclean cooking fuel is the major cause of indoor air pollu  on.

 Emissions from industries, waste and crop burning, vehicles, and 
construc  on work cause outdoor or ambient air pollu  on.

Air quality
 Air quality helps us to decide whether or not 

the air is healthy.

 It indicates the condi  on of the air 
surrounding us. It tells us how clean and 
healthy the air we breathe is.

 If the harmful components in the air are 
more than a specifi ed amount, air quality is 
said to be bad. 
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Air pollutants 
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 Air Pollutants are present in the air as solid 
par  cles, liquid droplets or gases. These can be 
natural or man-made 

 If the presence of such substances is high, it 
can aff ect human health and environment 

What is Particulate 
Matter? 
 Par  culate Ma  er (PM) includes small solid or 

liquid ma  er in the earth’s atmosphere

 PM10 is par  culate ma  er 10 micrometers or 
less in diameter 

 PM2.5 is par  culate ma  er 2.5 micrometers or 
less in diameter 

 You can think of PM2.5 as fi ne par  cles. Human 
Hair is about 100 micrometres, so almost 40 
fi ne par  cles could be placed on its width! 

 When inhaled, par  cles narrower than 10 
micrometres can be the most hazardous as 
they can enter deep into your lungs, and some 
can also get into your blood!

What are Air Pollutants?

Inhalable materials

Bloodstream

Lungs
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Tobacco
smoking
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Indoor air pollution

Suspended par  culate 
ma  er (PM)

Smoke from tobacco 
and cooking fuel 

Other PollutantsBiological pollutants like 
dust mites, molds, pollen, 

and infec  ous agents

Heavy metals like zinc, 
cadmium, chromium, 
mercury, lead, copper

Building materials like 
asbestos, fl ooring, adhesives, 

composite wood products

Incomplete combus  on 
par  cles from cooking fuel

Sources
 Combus  on of unclean 

cooking fuels like biomass, 
fossils and wood

 Tobacco smoke

 Airborne par  cles produced 
from microbial, viral, fungal 
and ac  nomycete, microbes 
from organic materials, 
humidifi ers, vaporizers, 
hea  ng, ven  la  ng, and air 
condi  oning systems (HVAC)

 Resins, waxes, polishing 
materials and paints, 
cosme  cs, binders, incense 
and mosquito coils

 Infec  ous agents produced in 
stagnant water, ma  resses, 
carpets, and humidifi ers

Black carbon

Formaldehyde

Vola  le organic 
compounds

Carbon monoxide

Hydrocarbons
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Outdoor air pollution 
Sources
 Construc  on

 Vehicular emissions

 Agricultural prac  ces 
including crop burning

 Tobacco smoke

 Trash burning

 Power plant emissions 

 Fuel used in factories, 
generators, etc.

 Building materials

 Marine/sea salt

Suspended 
par  culate 

ma  er (PM)

Oxides of 
sulfur, arsenic 
and fl uorine

Ozone

Tobacco 
smoke

Dust

Bio 
aerosols

Carbon 
monoxide

Black 
carbon

Pes  cides
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Air Quality Index
(AQI)#

(Pollution level Possible Health Consequences General
Population

Low risk

Vulnerable
Population

Advice for

Satisfactory
(51-100)

 Moderate
(101-200)

 Poor
(201-300)

 

 Very Poor
(301-400)

 

 Severe
(401-500)

 

Good
(0-50)

  

No special 
precautions

No special 
precautions

May cause
• minor breathing discomfort 

in vulnerable population*

May cause
• breathing or other health discomfort 

in vulnerable population*

May cause
• breathing discomfort in health people on 

prolonged exposure breathing or other 
health discomfort in vulnerable 
population* on short exposure

May cause
• respiratory illness in healthy people on   

prolonged exposure 
• pronounced respiratory or other  

illnesses in vulnerable population* on 
short exposure

May cause
• respiratory illness in healthy people on   

prolonged exposure
• serious respiratory or other illnesses in   

vulnerable population* on short exposure  

No special 
precautions

Do less prolonged or 
strenuous outdoor 
physical exertion

Do less prolonged 
or strenuous 
outdoor physical 
exertion

Avoid outdoor 
physical activities, 
especially during 
morning and late 
evening hours  

Avoid outdoor 
physical activities

Avoid outdoor 
physical activities

Avoid outdoor 
physical exertion

Remain indoors 
and keep activity 
levels low 

Remain indoors and 
keep activity levels 
low 

Avoid prolonged or 
strenuous outdoor 
physical exertion

Source: Central Pollution Control Board

Check Website/App for Central Pollution Control 
Board (CPCB): (https://app.cpcbccr.com/AQI_India/) 
or System of Air Quality and Weather Forecasting And 
Research (System of Air Quality and Weather 
Forecasting and Research (SAFAR), Ministry of Earth 
Sciences (MoES), Govt. of India: 
(http://safar.tropmet.res.in/

AQI Monitor 
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The Air Quality Index is a helpful tool that can help 
you to understand the quality of air. You can use it 
to plan your day especially during peak pollu  on 
periods. It also explains possible health eff ects of 
the air pollu  on that may be aff ect you according 
to the area you live in 

This tool is especially useful for members of 
vulnerable popula  on who are at high risk of 
harmful health eff ects of air pollu  on including the 
elderly, children under 5 years, pregnant women 
and people with pre-exis  ng illnesses such as 
asthma and other airway or lung diseases, heart 
and blood vessel diseases, or any other illness 
aggravated or caused by air pollu  on 

How to use the AQI 
tool? 
You can imagine the AQI tool as a personal Traffi  c 
light. Before stepping out of your house, make sure 
to check the traffi  c light by following these steps

Understanding and using AQI 
information

Green: GO: Follow advisory for daily ac  vi  es 

» Plan your day and try to follow the advisory for permissible 
ac  vi  es according to the AQI category

Orange: PAUSE: Check the health risks 

» Find out the health advisory you need to follow for the day in order 
to minimize your exposure and reduce chances of falling ill. If you 
are vulnerable to health eff ects of air pollu  on, recognise the risks 
and take precau  onary measures to protect yourself

Red: STOP: Check the AQI for the day and area

» Check the AQI of the day for your area and city for the day from the 
recommended offi  cial GoI websites 

» You can download the apps or visit the websites for Central Pollu  on Control 
Board (CPCB): (h  ps://app.cpcbccr.com/AQI_India/) or System of Air Quality 
and Weather Forecas  ng And Research (System of Air Quality and Weather 
Forecas  ng and Research (SAFAR), Ministry of Earth Sciences (MoES), 
Govt. of India: (h  p://safar.tropmet.res.in/). In case of lack of availability of 
internet/smartphone services, you can also refer to the news 

» Before planning any ac  vi  es for the day or leaving the house, iden  fy the 
air quality category to see how severely polluted the air is on that day
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Respiratory system and lungs

Trachea
(Airways)

Bronchi

Lung

Diaphragm

Nose

Mouth

Bronchioles

Larynx

Pharynx

Cilia and 
mucous

Right

Trachea
(Airways)

Alveoli

Blood vessels

Inhale Exhale

Cilia

Mucus
swept up
by cilia
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What is lung capacity 

 Air is a basic need of life and we 
cannot survive more than a couple 
of minutes without breathing.

 An average adult breathes in 
~11000 litres of air in a day.

 Thus, breathing in toxic 
substances aff ects the func  oning 
of our lungs over  me.

 Very high pollu  on levels make 
breathing diffi  cult even for 
healthy lungs and can cause 
coughing, wheezing, irrita  on, 
and dangerous stress on the 
circulatory system.

 S  ll, the amount of pollutants 
released in the air far outweighs 
the amount of pollutants released 
to ground and surface water and 
land combined. 
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Facts you should know! 
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Why are children more vulnerable? 

Behavioural and 
environmental factors

 Spend a lot of   me outside in polluted air, 
playing and par  cipa  ng in physical ac  vity 
which increases breathing rate further

 Spend a lot of   me near their mothers while 
they cook using pollu  ng fuels and devices 

 Live closer to ground level due to shorter 
heights, where some pollutants, like vehicular 
emissions and dust, reach peak concentra  ons 

 Tend to breathe through their mouth which 
is not lined with natural filters like cilia and 
mucous, unlike the nose. Breathing with the 
mouth makes us more suscep  ble to toxic 
pollutants entering lungs

 May not recognize symptoms as quickly as 
adults, which delays early medical response

Physical and 
biological factors

 Children, unlike adults, do not have fully developed organs. Since 
children’s respiratory organs are s  ll developing, they are more 
vulnerable to toxic air pollutants

 Also, since children have narrower airways, it means that entry of toxic 
air pollutants can more potently aff ect the  ssues in the airways and 
cause infl amma  on, leading to breathing issues

 Children have weaker immune systems and so they are more vulnerable 
to any toxic and foreign substances in the environment 

 Children also inhale more air (and more air pollutants) per unit of body 
weight than their adult counterparts 

According to the World Health Organiza  on, a mix of 
“behavioural, environmental and physiological factors” make 
children more suscep  ble to the adverse eff ects of air pollu  on.
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IN 2016, AMBIENT AND HOUSEHOLD AIR POLLUTION CAUSED

543,000 deaths 52,000 deaths

Health effects of air pollution on children 
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Health effects of air pollution on children

Childhood cancer

Leukemia:

Teratomas:

Lymphoma: 

Childhood overweight & obesity
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Low birth weight, pre-term delivery, 

Effects of air pollution on child health 

Otitis media
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Respiratory 
effects
 Exposure to air pollu  on before 

birth can aff ect development of 
lungs and harm lung func  on 
in babies inside the mother’s 
womb

 Pollutants like par  culate 
ma  er and nitrogen dioxide are 
associated with pneumonia and 
other respiratory infec  ons in 
young children

 Outdoor air pollutants 
and indoor air pollutants from 
using unclean cooking 
fuels worsen the state of children 
who either already have asthma 
or are developing asthma. 

 Respiratory symptoms, lung 
func  on and hypertension 
in children between 4-17 
years of age are far worse 
for those children residing 
in more polluted area

Otitis media
 A disease of ears where the air-fi lled between air drums gets infected and infl amed  

 Both outdoor and indoor air pollu  on are associated with this condi  on

 Exposure to second-hand tobacco smoke can also increase risk

 Short-Term: Ear pain and fever

 Long-Term: Recurrent o   s media can lead to hearing loss and diffi  cul  es in 
learning and communica  on

Neurodevelopment
 High levels of air pollu  on are known to aff ect cogni  ve and intellectual ability among children

 Children living in socio-economically deprived areas with higher level of air pollu  on, face more chances of 
intellectual disability 

 Even short-term exposure to air pollu  on could worsen psychiatric disorders among children

 Longer exposure may aff ect cogni  ve development & result in a  en  on defi cit, au  sm, etc.

 Air pollu  on also indirectly impacts cogni  ve development by means of stun  ng and under-weight  

Effects of air pollution on child health
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Crossword puzzle 
1 2

4

5

6

7

10

9

8

3

Across
1: Biological system concerned with exchange of blood, 

 nutrients and oxygen

 water

7: Neuroblastoma is a cancer in ____ cells

Down
2: Cancer in immune system

90
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Dear children,

I believe your teacher has explained to you about 

all the ill health effects that my colleagues and I 

have now discovered to be associated with air 

pollution. These learnings may make you feel sad 

and hopeless, but that is not the aim of my 

research. Through knowledge sharing, I am trying 

to make you more informed and aware of your 

r, children! Now 

that you know and understand air pollution better, 

you will be more conscious of your actions and in a 

much better position to protect yourself and your 

loved ones. In fact, why don't you go out and share 

this knowledge with other people around you, your 

friends and family? I am sure they will feel loved 

and cared for if you make them aware of this 

(mostly) invisible villain and enlighten them on ways 

to counteract the negative effects of air pollution.

But you may be wondering that I have not yet told 

you about these "ways of protection" that I 

previously mentioned. Well, don't you worry about 

it. As you start the next module, your instructor 

will tell you all about individual actions you all can 

take to protect yourself from this common villain we 

all know air pollution to be!

Letter from 
researcher

Solu  on for Crossword puzzle
Across: 1. Circulatory 4. Pes  cide 5. Obesity 7. Nerve
 8. Cilia 9. Diabetes 10. Soot

Down: 2. Lymphoma 3. O   smedia 6. Lung24



Solutions

Invest in energy

management

Advocate for these changes
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Actions to reduce exposure

Actions to reduce air pollution

 Check AQI status before stepping out 

 Do not go out to play if the air quality lies anywhere on the scale from poor to severe

 

 

 

 

 Use carpools and public transport to minimise emissions (which are a major source of 

 Encourage your friends and family to use public transport

 
contributes to burning of fossil fuels
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Role of children as advocates for clean air

Children, 

 Not only is air pollution an immediate health hazard, it also 
disproportionately affects you, the young ones. By equipping 
yourselves with the correct knowledge and information, you can 
ensure your own safety and also of the people around you. You can 
also be future advocates for clean air and healthy environment!

 You may have heard of 3 infants who got crackers banned in 
Delhi-NCR through their advocate fathers. All of you can stand for 
your right to a healthy life!

 Become aware young citizens of India and take steps to reduce air 
pollution, reduce exposure to toxic pollutants and spread knowledge 
among people around you. 

 It is never too early to be a change agent and wherever possible, you 
should step up and take charge- the future is yours.
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Sketch map not to scale

PM2·5 concentra  on in the states of India, 2017
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This Training Manual for Community Level Training on Air Pollu  on and its eff ects on 

Children Health will help to develop Trainers at various levels in the States/UTs under 

NPCCHH to enable them increasing the awareness level on the increased health 

vulnerability of children on exposure to air pollu  on, sources of air pollu  on to them, 

children’s health eff ects due to air pollu  on and be  er adapta  on measures to protect and 

prevent their health eff ects due to air pollu  on in the States/UTs in the country.


