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Air pollution is a major killer of children, and accurately
measuring air quality is key to effective responses.
However, there is a severe dearth of reliable ground-level
air quality measurements where many of the world’s
children live, particularly the poorest. The first in this series
of reports looks at Africa, where our calculations indicate
that about 6% of children live near reliable, ground-level
monitoring stations that provide real-time data on the
quality of air they are breathing - and it is likely that we are
only scratching the surface in terms of understanding its
full impact on children’s health. This is compared to about
72% of children who live near reliable monitoring stations
across Europe and North America. Increasing the base of
reliable, local, ground-level measurements would greatly
aid effective responses to this poorly-understood killer of
children across the continent.
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Air pollution is one of the biggest threats to children globally. Respiratory
tract infections caused by air pollution resulted in over half a million
deaths of children under five in 2016." Air pollution doesn't just threaten
children’s survival, it can make them very sick, causing them to miss
school and suffer from chronic infections that affect them well into
adulthood. A growing body of research points to the impacts it can have
on a child’s brain development.?

Children are uniquely vulnerable to air pollution — due both to their
physiology, and to the type and degree of their exposure. Children’s
lungs are in the process of growing and developing, and the cell

layer on the inside of the respiratory tract is more permeable among
young children. Pregnant women are particularly susceptible to toxins
contained in air pollution due to high level of cell proliferation and organ
development. A disproportionatae share of child deaths from exposure
to air pollution occur in low- and middle- income countries.®

Air pollution is a growing challenge for Africa. Deaths in Africa from
outdoor air pollution have increased from 164,000 in 1990 to 258,000

in 2017 — a growth of nearly 60% (See Figure 1). Population growth,
industrial growth and consumption growth have the potential to increase
levels of pollution. Africa’s 1.1 billion citizens will likely double in number
by 2050, and more than 80% of that increase will occur in cities.* As
cities grow, so too will traffic volumes. Compounding risks include
imported old second-hand vehicles and increased use of two-stroke
engines, which has increased in many cities over recent years.® Rates

of economic growth in some African countries are similar to rates of
growth in China and India before air pollution worsened significantly

in these two countries.®\With growing fossil fuel use, air pollution is
likely to continue to get worse unless there is a transition to a more
sustainable path of growth. The good news is that governments are
already investing in solar and renewable energy for communities that are
off-grid, improving prospects for a cleaner future.
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However, while our knowledge on air pollution is growing, we do not
know the full extent of the health impacts and epidemiology, especially
in Africa. In part, this is due to considerable data gaps in reliable ground-
level monitoring of air pollution where there are large and growing
populations of children. Figures 2 and 3 are maps of such ground-level
monitoring stations around the world. Although there are stations in
most countries and continents, there are very few in Africa. In fact, our
calculations indicate that while up to 72% of children in Europe and
North America live within a 50km radius of air monitoring stations, about
6% of children in Africa do. Moreover, compared to other regions, the
number of African countries that have reliable, real-time air pollution
monitors in the first place is significantly low: only seven out of 54
countries. This difference is as stark as it is alarming.

Figure 1: Only 6 per cent of children in Africa live near air
monitoring stations
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Figure 2: Real-time air pollution monitoring stations globally
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Figure 3: Air pollution monitoring in Africa
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Figure 4: In Africa, deaths from indoor air pollution are
declining whereas deaths from outdoor air pollution are
increasing
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Source: Institute of Health Metrics and Evaluation (IHME), Global Burden of Disease (GBD), 2017

Note: ‘Deaths from outdoor air pollution’ is defined as the absolute number of deaths by region
attributed to ambient (outdoor) air pollution of particulate matter (PM). ‘Deaths from indoor

air pollution’ is defined as the annual number of premature deaths attributed to household air
pollution from the use of solid fuels for cooking and heating. ‘Solid fuels’ includes the use of crop
wastes, dung, charcoal and coal for indoor cooking.
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Children are Particularly at Risk from
Air Pollution

Air pollution has been shown to greatly exacerbate risks to pneumonia
and respiratory infections.” Children’s respiratory airways are also
smaller than adult airways, so infections are more likely to cause
blockages than in adults.® Children breathe twice as fast, taking in
more air per unit of body weight, compared to adults.®

Air pollution can also seriously affect the health of the foetus. Pregnant
mothers are advised to avoid air pollution — just as they should avoid
smoking or breathing secondhand cigarette smoke.™ Studies have
shown that chronic exposure to high levels of particulate matter
(PM2.5 — which consists of particulate matter with a median diameter
of less than 2.5 microns, approximately one thirtieth the width of
average human hair) is associated with higher rates of early foetal loss,
preterm delivery — and lower birthweight."'? According to one recent
study, a 10ug/m? increase in PM2.5 is associated with a 9 percent
increase in infant mortality.” The researchers also estimate that

even just a bug/m?® decrease across Africa might have averted 40,000
deaths in 2015.™

Moreover, air pollution has been shown to impact children’s growing
brains. Ultrafine pollution particles are so small that they can enter the
blood stream, travel to the brain, and damage the blood-brain barrier,
which can cause neuro-inflammation.™'® Some pollution particles,
such as ultrafine magnetite, can enter the body through the olfactory
nerve and the gut, and due to their magnetic charge, create oxidative
stress — which is known to cause neurodegenerative diseases."”
Other types of pollution particles, such as polycyclic aromatic
hydrocarbons, can damage areas in the brain that are critical in helping
neurons communicate, the foundation for children’s learning and

development.’ A young child’s brain is especially vulnerable because it
can be damaged by a smaller dosage of toxic chemicals, compared to
an adult’s brain.

The effect of air pollution has considerable broader social and
economic impacts for Africa. A recent study estimated the economic
cost of premature deaths from outdoor air pollution across Africa to be
$215bn.™ Air pollution also impacts ecosystems — vital to livelihoods
and health — as well as food crops.?®

Indoor air pollution confounds the risks even further: children living

in places with bad indoor as well as outdoor pollution have little-to-no
reprieve. Indoor air pollution in Africa is higher than anywhere else in
the world (Figure 5).2' Due to poor levels of modern energy access in
rural areas, many people still burn wood and other biomass to cook

or heat their homes. Almost two thirds of children in Africa (around
350 million) live in homes where solid fuels are used in cooking and
heating.?? While deaths from indoor air pollution have declined by
about 15% since 1990, the overall number of deaths is still very high —
at over 400,000 in Africa in 2017

Indoor air pollution confounds the risks
even further: children living in places with
bad indoor as well as outdoor pollution
have little-to-no reprieve.
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Figure 5: Over 1 billion children live in homes where solid fuels are used in cooking and heating
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