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Understanding Air Pollution in Homes
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Breathing Cleaner Air in our Homes

We understand more and more about the quality of the

air outside our homes and the risks to health that it can

represent, but important questions exist around the air

we breathe at home, where we spend most of our time.

If something burns while we are cooking, or cleaning
products smell very strong, or if we sense that the
indoor air feels stale, then we open a window. New
science is raising questions about the less obvious
sources of indoor air pollution that build up within our
own homes. For example, a stir-fry or a curry releases
many different chemicals when we cook it and a
cocktail of chemicals are released when we use
aerosol sprays or burn candles and incense sticks, or
when we use a wood burning stove.

There are also important questions about ventilation in
our homes. Is draft-proofing our homes to increase
energy efficiency locking us inside with harmful
pollutants? How important is it that we use extractor
fans in the kitchen and bathroom to remove chemicals
and particles created when we cook and use personal
care products?

The INGENIOUS project is designed to better
understand indoor air quality and how we can take
practical steps to improve it.

Key questions
INGENIOUS is exploring the following questions:

« What are the main sources of indoor air pollution
and what happens when those sources mix
together inside our homes? What does the quality
of the outside air mean for the air we breathe in
our homes?

« How does poor indoor air quality impact the
health of the occupants?

« How well-ventilated are our homes and what
does this mean for pollutant levels?

» Can we reduce any risks from poor indoor air
quality by improving our understanding of indoor
air quality and by changing how we behave at
home?

« What should landlords, builders and architects,
local authorities, central government and other
agencies be doing to improve indoor air quality?

Developing early findings

It has long been known that housing with mould, cold
and damp can be very bad for our health, particularly
our lungs. Houses needs to be well-heated and
ventilated if they are to remain in good condition. The
risks from indoor air pollution, like those of outdoor
air pollution, are from chemicals and small particles
that we are exposed to which can cause health
problems.
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Particulate matter (PM) is produced during indoor
activities like cleaning, cooking, burning
candles/incense, and using wood stoves, along with
chemicals known as volatile organic compounds
(vocC).

We know from the science on outdoor air pollution that
it can trigger certain cancers, breathing problems
(respiratory illness), heart problems and mental health
problems, including dementia. Estimates for deaths in
the UK caused by air pollution each year range from
29,000-43,000.

INGENIOUS findings from measurements and surveys
in homes suggest large variations in indoor air
pollution, with sources including cooking, cleaning,
using wood burning stoves, candles, aerosols and
other scented products. Early results show that there
may be more exposure to indoor air pollutants that
could negatively impact health than was previously
realised.

These potential risks include:

« Underheating of homes to save money on energy
bills, leading to damp and mould.

« If we do a lot of cooking, cleaning, showering and
using air fresheners at home, it becomes all the
more important to make sure that our homes are
properly ventilated

« Cooking on hobs releases a complex mixture of
VOCs, while open frying at high temperatures
results in high PM emissions compared to oven,
microwave or an air fryer cooking. Cooking of older
or stored perishable ingredients that are close to

their use by date, may also release more pollutants.

« Sometimes rooms like kitchens and bathrooms
lack extractor fans, or have fans in need of
improvement or maintenance. Making sure
extractor fans are installed and are working
properly helps maintain indoor air quality.

While people seek to minimise drafts in their homes to
try to improve energy efficiency, this might mean that
not enough air is getting in from outside, especially if
people do not regularly open their windows.

Not all the research being undertaken for INGENIOUS
have been completed yet. More research will happen
on wood burning stoves, air fresheners, candles and
other scented products, cooking, cleaning products,
personal care products and variations in indoor air
quality before the project comes to an end in 2025.

Enhance indoor air quality awareness

and engagement

INGENIOUS is designed to influence awareness and
improve policy around indoor air quality in the UK at
three levels:

« Deepen public understanding about indoor air
quality and the ways in which they can reduce
potential risks to health. This includes providing
practical guidance for people to use in their own
homes.

« Increasing political awareness of air quality as a
public health, housing policy and planning issue.
At present, local and central government
responsibility for indoor air quality is scattered
between different government departments and
areas. Government departments and agencies
need to work together to develop a
comprehensive policy to improve air quality in
homes.

« Explore and suggest policy interventions that will
enable people to better manage air quality. This
may include assistance with modifying our
homes to improve ventilation, changes to the
ways in which products that produce indoor air
pollution are labelled and public information
programmes.

INGENIOUS is led by Professor Nicola Carslaw at the University
of York, working with the universities of Cambridge,
Manchester and Sheffield, Stockholm Environment Institute
(SEl) and Born in Bradford (BiB).

It started in 2021 with funding from UK Research and
Innovation (UKRI). Visit our FAQ page for more

information.
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