People’s health and their internal environment; What
epidemiological evidence do we have? Where should we focus our
attention?
Where are the significant risks?
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Risk factors for exposures that contribute to chronic-disease
mortality. The chart was compiled from World Health Organization
estimates of exposures affecting 50 million global deaths in 2010

Air pollution is now the world’s largest single environmental
health risk and that reducing air pollution could
save millions of lives.

Global estimated deaths by major risk factor and cause, 2015
Estimated contributions of all pollution risk factors to
deaths caused by non-communicable diseases, 2015

Total Pollution
Estimated contributions of all pollution risk factors to
deaths caused by non-communicable diseases, 2015
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Estimated global deaths (left) and global Disability Adjusted Life Years (DALYs,
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Executive summary
Pollution is the largest environmental cause of disease
and premature death in the world today. Diseases caused
by pollution were responsible for an estimated 9 million
premature deaths in 2015—16% of all deaths worldwide—
three times more deaths than from AIDS, tuberculosis,
and malaria combined and 15 times more than from all
wars and other forms of violence. In the most severely
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Pollution endangers planetary health, destroys ecosystems, and is intimately linked to global climate change.
Fuel combustion—fossil fuel combustion in high-income
and middle-income countries and burning of biomass in
low-income countries—accounts for 85% of airborne
particulate pollution and for almost all pollution by oxides
of sulphur and nitrogen. Fuel combustion is also a major
source of the greenhouse gases and short-lived climate
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Types of outdoor air pollution: NO2, Ozone (O3), SO2, Particles
and PAHs
Particulates

Particle air pollution remains
the greatest concern:
PM10, PM2.5 and PM0.1

Combustion Particles

The most damaging component of
air pollution are the particles –
described by size, but what are
the chemicals involved?

RCP/RCPH Working Party on Air Pollution

Every breath we take: the lifelong
impact of air pollution
Feb 23rd 2016
Professor Stephen Holgate
Chair RCP WP on Air Pollution, MRC
Professor University of Southampton.

Why2016,
the RCP
is tackling this
issue? is being made
Since February
considerable
progress
Ministerial Round Table March 2018 to take stock
• Air pollution estimated to cause around 40,000
and move
deaths
per year forward
in the UK
• Estimated cost of air pollution is £20bn annually
in the UK
• Linked to major health challenges of our day
such as heart disease, asthma, COPD, lung
cancer, diabetes and dementia

February 5th 2017 - Ribble Cycles surveyed more than 1,060 adults in Britain.
The average person spent 92% of their time indoors on a weekly basis.
The average person in Britain spends just 8 per cent of their time outside on a
week day, meaning less than two hours a day out of doors.
Most of this time is spent walking to the shops or the car, but men are slightly better at getting out than women, at 28
minutes more per week day.
Brits also admit to spending 1 hour 37 minutes per day less outside during winter in comparison to summer.

•Taking pets for a walk (17%)
•Walking to the shop at lunchtime (16%)
•Walking to and from the car (15%)
•Walking to work from my bus/train (14%)
•Going for a run (6%)
•Walking the kids to school (5%)
•Smoking (4%)
•Cycling to work (2%)

Indoor air pollution in Asia

11.Quantify the relationship between indoor air pollution and health. We must
strengthen our understanding of the relationship between indoor air pollution and
health, including the key risk factors and effects of poor air quality in our homes,
schools and workplaces. A coordinated effort among policymaking bodies will be
required to develop and apply any necessary policy changes

“The Pollutome”
Numbers of pollution-related deaths included in GBD estimates by zone
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The Rumsfeld pyramid

Zone 1:
9·0 million

Zone 2: none
at present

Zone 3: none
at present

Zone 1
Well characterised
health effects of well
studied pollutants.
Data are included in
GBD estimates.

Zone 2
Emerging, but still unquantified, health
effects of known pollutants. Data are not
included in GBD estimates.

Zone 3
Inadequately characterised health effects of emerging pollutants.
Data are not included in GBD estimates.
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Overview of diseases, conditions, and biomarkers affected by outdoor air pollution.
Conditions currently included in the Global Burden of Disease categories
are shown in bold
An ERS & ATS Policy Statement: Aug 2016: What Constitutes an Adverse
Health Effect of Air Pollution? An analytical framework

Health effects of pollutants across 24 hours/day of exposures
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Air pollution exposure across 24 hours

Time
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A person's home is his/her castle

Environmental chemical influences on health

•
•
•
•
•

Chemical burden on the developing foetus e.g. asthma/allergies, cognition,
lung and cardiovascular development
Environmental chemicals as drivers of somatic mutations and endocrine
pathways in cancers

Decline in male and female fertility
Pollutant drivers for chronic inflammatory diseases e.g. asthma, IBD, RA,
mental health
The role of chemical exposure in aging diseases e.g. COPD, dementia, type 2
diabetes, metabolic syndrome Parkinson’s

Environmental Chemicals in Pregnant Women in the United States: NHANES 2003–2004
Woodruff, TJ et al. Environ Health Perspect. 2011; 119: 878–85
Number of chemicals detected by chemical class in U.S. pregnant women, NHANES subsample B [metals, cotinine,
organochlorine (OC) pesticides, phthalates, brominated flame retardants (PBDEs), and PAHs], 2003-2004 (n=54).

Each vertical bar represents one study participant. Other subsamples showed similar results

We found widespread exposure to
pregnant women in the United States to
multiple chemical analytes, including
both banned and contemporary
contaminants.
Many of these chemical analytes were
similar to those measured in
epidemiologic studies finding an
association between prenatal chemicals
exposure and adverse reproductive and
developmental outcomes.

Consumer Product Chemicals in Indoor Dust: A
Quantitative Meta-analysis of U.S. Studies.

Susanna D. Mitro et al. Environ Sci Technol. 2016; 50: 10661-72

RFR: Replacement Flame Retardants
PFASs: Perfluoro-alkyl sulphonates

House dust is an important source of chemical
as well as biological pollution

Each row on the chart represents potential chemical hazard traits, and each column
represents a chemical. Chemicals are listed in order of estimated adult daily residential
intake (lowest intake on the left-hand side).

RFRs
Phenols
Phthalates
PFASs

Consumer Product Chemicals in Indoor Dust: A Quantitative Meta-analysis of U.S. Studies.
Environ Sci Technol. 2016; 50: 10661-72

April 2, 2017, Source: The Endocrine Society
Polybrominated diphenyl ethers
Some flame retardants used in many home products appear to be associated with the most
common type of thyroid cancer, papillary thyroid cancer (PTC), according to a new study
being presented Saturday at the Endocrine Society's 99th annual meeting, ENDO 2017, in
Orlando, Fla.
"Thyroid cancer is the fastest increasing cancer in the U.S., with most of the increase in new
cases being papillary thyroid cancer," said the study's lead investigator, Julie Ann Sosa, M.D.,
MA, professor of surgery and medicine at Duke University School of Medicine in Durham,
N.C. "Recent studies suggest that environmental factors may, in part, be responsible for
this increase."
"Our study results suggest that higher exposure to several flame retardants in the home
environment may be associated with the diagnosis and severity of papillary thyroid cancer,
potentially explaining some of the observed increase in the incidence of thyroid cancer,"
Sosa said. "This study is novel in that we collected and analyzed individuals' house dust as
a measure of exposure to flame retardants.“
Those were decabromodiphenyl ether (BDE-209), the most heavily used PBDE, and to a
lesser degree, tris(2-chloroethyl) phosphate (TCEP), an organophosphate flame retardant.
Participants whose BDE-209 levels in their dust were high were more than two times as
likely to have thyroid cancer than those individuals with low BDE-209 concentrations.

An indoor chemical cocktail
The chemistry that determines human exposure to indoor pollutants is
incompletely understood - Sasho Gligorovski S, Abbatt JPD. Science 2018: Feb 9 359; 632-3
• Recent work has highlighted the wealth of
chemical transformations that occur indoors.
• This chemistry is associated with 3 of the top 10
risk factors for negative health outcomes globally:
household air pollution from solid fuels, tobacco
smoking, and ambient particulate matter
pollution.
• Highly oxidized organic compounds arise via autooxidation mechanisms initiated by either ozone or
radical attack.
• Reaction with a single oxidant molecule can form
multiple oxygenated functional groups on an
organic reactant within seconds, changing it from
a volatile gas to a molecule that will condense to
form secondary organic aerosol (SOA) particles.

Clear the air for children: The impact of air pollution on children.
October 2016
Together, outdoor and indoor air
pollution are directly linked with
pneumonia and other respiratory
diseases that account for almost
one in 10 under-five deaths,
making air pollution one of the
leading dangers to children’s
health.

Impact of Indoor Air Quality on Children's Health across
the Life Course

In April 2017 the RCPCH hosted a workshop “Better homes, better air, better health”
bringing together professionals across research, industry and the third sector.
The workshop highlighted the need to strengthen understanding of the relationship
between indoor air pollution exposure and health impacts, identify solutions to help
tackle and reduce indoor generated air pollution and communicate this information
clearly to the public.

Impact of Indoor Air Quality on Children's Health across
the Life Course

What next?
In light of this, the RCPCH is proposing to undertake a 17-month project to produce an
evidence based report on the impact of indoor air pollution on children’s health in the
UK.

The project aims to start in 2018, and a working group will be established to
commission systematic evidence reviews and drive the development of the report
with the ultimate aim to raise awareness of the issues affecting the health of children
exposed to indoor air pollution, generated outdoors and indoors, and develop
evidence based solutions.

Impact of Indoor Air Quality on Children's Health across
the Life Course

The report will aim to:
• Raise awareness of the issues affecting the health of children exposed to indoor air
pollution generated outdoors and indoors.
• Expeditiously develop evidence-based solutions focussed on;
• Improving the health of children
• Attenuating the consequences of exposure in childhood on health effects across the life
course
• Influence the renovation of current housing stock, and the planning and building of new
homes in order to mitigate risk
• Use of existing and novel systems and technology to further mitigate exposure
• Highlight potential effects of climate change on this problem.

Impact of Indoor Air Quality on Children's Health across
the Life Course

Help us improve the air they breathe
We’re seeking your help to produce an evidence based report on the impact
of indoor air pollution on children’s health in the UK. Please consider making
a donation or contributing in kind or with evidence to provide for advancing
our work in this area of child health - making a real difference to the lives of
children and their families here in the UK and across the world.

Support so far
Dyson: Literature review

Can industry help by rising to this challenge?
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