Ventilation, indoor air quality and human health
Stephen T Holgate, Faculty of Medicine, University of Southampton.

RCP Special Advisor on Air Quality
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Global estimated deaths (millions) by pollution risk factor, 2005-15
Using data from the GBD study (2015) and WHO data (2012)

The Lancet Commission on pollution and health. Landrigan PJ et al. Published Online
October 19, 2017; http://dx.doi.org/10.1016/50140-6736(17)32345-0

GBD study best WHO best
estimate (95% Cl) estimate (95% Cl)

Air (total) 65(57-7-3) 65(54-7-4)
Household air 2-9(2-2-3-6) 43(37-4-8)
Ambient particulate 42 (3-7-4-8) 3-0(3:7-4-8)
Ambient ozone 03 (0-1-0-4)

Water (total) 1.8 (1-4-2-2) 0-8 (0-7-1.0)
Unsafe sanitation 0-8 (0-7-0-9) 0-3(0-1-0-4)
Unsafe source 1-3(1-0-1.4) 0-5(0-2-07)

Occupational 0-8 (0-8-0-9) 0-4(0-3-0-4)
Carcinogens 0-5(0-5-0-5) 0-1(0-1-0-1)
Particulates 0-4(0-3-0-4) 0-2(0-2-0-3)

Soil, heavy metals, and 0-5(0-2-0-8) 07 (0-2-0-8)

chemicals

Lead 0-5(0-2-0-8) 0.7 (0-2-0-8)

Total 9.0 84

Note that the totals for air pollution, water pollution, and all pollution are less

than the arithmetic sum of the individual risk factors within each of these

categories because these have overlapping contributions—eg, household air

pollution also contributes to ambient air pollution and vice versa.
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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

Low zinc
0.2%
Radon

0.2%
Low iron
0.2%

Low vitamin A
0.2%

Lead
1.3%

Occupational chemicals
0.7%

Ozone
0.3% —Drugs
0.3%
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Air pollution is now the world’s largest single environmental
health risk and that reducing air pollution could
save millions of lives.

Ouvutdoor air pollution-caused deaths Indoor air pollution-caused deaths
Source: World Health Organization figures, 2012 Source: World Health Organization figures, 2012

1)40% — coronampheart-disease 1):34% - stroke
/ 2) A0% — stroke P / 2) 26% - coronary heart disease
" 3)11% — lung diseases like bronchitis / " 3)22% - COPD
(COPD) 4)12% - respiratory infections in
4)'$% - lung cancer ! children
5) 3%, respiratonginfections in 5) 6%.- lung cancer
children




Global estimated deaths by major risk factor and cause, 2015

Using data from the GBD Study, 2016.
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Estimated global deaths (left) and global Disability Adjusted Life Years (DALYs,

right) by pollution risk factor and age at death by pollution risk factor, 2015
WHO GBD Study, 2016.

The LancetCommissiononpollutionandhealth
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Types of outdoor air pollution: NO,, Ozone (O,), SO,, Particles
and PAHSs

Particulates

Particle air pollution remains
the greatest concern: -
PM10, PM2.5 and PMO.1 phagocyiosed by an

alveolar macrophage

Release of s
mediators Particles

K epithelial
Impairment — +  barrier
of phagocytosis ©| 5
: ®/\/‘f il . "' %

ULTRAFINE PARTICLES
<100 nanometers in diameter

|

P 2=t panvioLys Combustion Particles

. l" <2.5 microns in diameter
HUMAN HAIR . 20-30 nm
50-70 microns G
in'diameter
Endotoxin,
> -.

. allergens
The most damaging component of V4
air pollution are the particles — )« Organic
. . compounds
described by size, but what are
c c Inorganic
the chemicals involved? Metals e




RCP/RCPH Working Party on Air Pollution

Every breath we take: the lifelong
impact of air pollution

Feb 23 2016

2%« Royal College
of Physicians Setting higher standards




Why the RCP is tackling this issue?

Since February 2016, considerable progress is being made.

RCP held Ministerial Round Table, March 2018 to take stock
and move forward

Defra to announce new Air Quality Strategy next week

PHE/ IC Business School to release report on the Economics
of Pollution May 2018



February 5t 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

China is one of the world’s fastest growing
economies—with no environmental regulation

India has some 500,000 annual deaths from indoor
air pollution

Bangladesh has about 100,000 annual deaths from
indoor air pollution



Health Effects
of Indoor Air Pollution

» Nearly 3 billion people in the world use solid
fuels for cooking

One of the most dangerous emissions from
these fuels is PM, 5 (particulate matter 2.5)

PM, 5 are very small particles that get deep
into your lungs when you breathe

These particles, along with other emissions,
can cause serious health conditions

Scientists and engineers are investigating to find
better ways for people without much money to
cook their meals and heat their homes

-/

* Level of particulates in home
using biofuel: > pg/m’
(24 hr mean)

Can reach pug/m’ PM, (if

Satellite-Derived PM , [ug/m?]

Global satellite-derived map of PM2.5 averaged over 2001-2006.

using an open fire)

EPA: pg/m'PM, annual mean

Women and young children
have greatest exposure




-

2 Yoo s The
' AR QuALITY N |

Noul ;
\\0«\0.7, E
Attic

Man-made mineral fibres,
asbestos, formaldehyde, dust

40,000 deaths in the UK are attributable
to outdoor air pollution

Bedrooms

Dust and dust mites,
bacteria and viruses,
pet dander, VOCs from

personal care products Living areas

Radon from soil/bedrock, CO and
NO, from fires and wood-burning
stoves, VOCs and formaldehyde
from carpets, paints, glues,
furniture and air fresheners,
tobacco smoke, pet dander

Bathroom

Mould and mildew,
bacteria, VOCs and
other chemicals from
cleaning products

Garage

Kitchen

€O, NO, and CO from car exhaust,
particulates from gas mould and mildew,
cookers/stoves, VOCs VOCs from stored

paints and solvents,
pesticides and
herbicides

from household
cleaning products

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

#% RoyalCollege  RCPCH

RCP/RCPCH: Every breath we take: the lifelong impact of air polluti o
/ VEry breath We take: the Ieiong impact of air poriution of Physicians  Sasissdcum e

Feb 232016




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

The Lancet Commission on pollution and health. Landrigan PJ et al. Published Online
October 19, 2017; http://dx.doi.org/10.1016/S0140-6736(17)32345-0

The “Rumsfeld pyramid”

Zone 1:
9:0 million

Zone 1
Well characterised
health effects of well

Zone 2: none
at present

Zone 3: none
at present

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.

The LancetCommissiononpollutionandhealth

Selenium

Exposure to high concentrations causes Selenosis,
which can cause hair-loss, nail brittleness, and
neurological abnormalities (i.g. numbness and
other odd sensations in the extremities).”

Beryllium

Exposure can cause lunch cancer and chronic
Beryllium disease. Symptoms of chronic beryl-
lium disease include: breathing difficulties,
coughing, chest pain, and general weakness

Mercury

Exposure through ingestion or inhalation can
cause central nervous system damage and kidney
damage.'

Chromium (IV) - Hexavalent Chromium
Exposure can cause strong allergic reaction
(linked to Asthmatic Bronchitis) and DNA damage
to cells. Workers are exposed at disposal stage
and Chromium (IV) can also be released into the
environment from landfills and incineration.'

Arsenic

Long-term exposure may cause lung cancer, nerve
damage and various skin diseases. Arsine gas
(AsH3), used in tech manufacturing, is the most
toxic form of arsenic.’

Trichloroethylene (TCE)

Exposure to TCE (depending on amount and route)
can cause liver and kidney damage, impaired
immune system function, impaired fetal develop-
mant, or death. Manufacturing workers and com-
munities where TCE leaches into drinking water
are at greatest risk.”

Cadmium

Long-term exposure to cadmium can cause kidney
damage and damage to bone density. Cadmium is
also a known carcinogen

Lead

Lead exposure can cause brain damage,
nervous system damage, blood
disorders, kidney damage, and damage to
fetal development. Children are
especially vulnerable

Polyvinyl chloride (PVC)

PVC is the most usad plastic, found in
everyday electronics. When bumned it pro-
duces large quantities of hydrogen chloride
gas, which combines with water to form
hydrochloric acid (HCI). Inhaling HCI can
causae respiratory problems. Production and
incineration of PVC creates diaxins."

Barium

Exposure may lead to brain swelling, mus-
cle weakness, damage to heart, liver and
spleen, or increased blood pressure.’

Brominated flame retardants
(BFRs)

Suspacted of hormonal interference (dam-
age to growth and sexual development), and
reproductive harm, BFRs are used to make
materials more flame resistant. Exposure
studies reveal BFRs in breast milk and blood
of electronics workers, among others.*

Polychlorinated biphenyls (PCBs)
Toxic effects of PCBs include immune sup-
pression, liver damaga, cancer promotion,
navous damage, reproductive damage
{both male and female), and behavioral
changes. PCBs were widely used (prior to
1980) in transformers and capacitors.
Though banned in many countries, thay
are still present in e-waste."

Dioxins and Furans

skin disorders; liver problems; impairment of
the immune system, the endocrine system
and reproductive functions; effects on the
developing nervous system and some types
of cancers.




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

» Respiratory Disease Mortality » Stroke
* Respiratory Disease Morbidity = Neurological development

EUROPEAN . Lung Cancer * Mental Health
@ E R S ooty * Pneumonia * Neurodegenerative diseases
every breath counts = Upper and lower respiratory. symptoms
= Airway inflammation

* Decreasedlung function
» Decreasedlung growth

» Cardiovascular Disease Mortality
» Cardiovascular Disease Morbidity
* Myocardial Infarction

* Arrhythmia

“\l_g%ic/o s [nsulin Resistance * Congestive Heart Failure
FA [N . . o1
,‘76?7/ " g\\i\ ° » Type 2 diabetes * Changes in Heart Ratg Variability
E' 0 ‘!!_‘ )“}12 » Type 1 diabetes » ST-Segment Depression
= = / ;
= » Bone metabolism « Skin Aqi
A= in Aging
A B
’ 1905’ ’ . .
* High blood pressure * Premature Birth
AT S o » Endothelial dysfunction * Decreased Birth Weight

* Increased blood coagulation » Decreased foetal growth
» Systemic inflammation * In uterine growth retardation
* Deep Venous Thrombosis = Decreased sperm quality

* Preclampsia




Health effects of pollutants across 24 hours/day of exposures

Q« Evening/night

Traffic pollution
Particulates, nitrogen dioxide,

Flowers

Pollen, mould
spores from soll

Open fire

Carbon monoxide and
nitrogen dioxide

X %

Cigarette smoke

Hundreds of hazardous
compounds

\

«

School buildings
and activities

()

Kitchen products and
cooking appliances

7/

Radon, mould spores,
VOCs, carbon dioxide

Particulates, PAHs,
carbon monoxide,
nitrogen dioxide, VOCs

Personal care products Carpets and
VOCs sofa cushions
House-dust mites, VOCs

Vapours from
chipboard furniture
Formaldehyde

Air pollution exposure across 24 hours

m
E 0.16
[e4] | Cooking
E 0 Out of office at Commuting by bus
c 0.12 funch I.‘ |)l|\.l|l::lu 1 rain
,9 l'l Commuoting .."‘ A
+~ 0.1 \ /
E | \ J '
y :".' % ;
TR [ | PM10
o o6 | 1 (|
c 1 | N Sleeping ‘,' ‘
o 004 il L4 il !-,.A] | -‘ A
o Y T N\ *»\L [ ( “ v ] |
0.02 + T I i ¥ PN

Time

An example of a 24-hr real-time sample

= S
How Dangerou;
are Flame__ “ -

e
CARBON 5 4
MONOXIDE Retardan % ‘




Common Indoor Air Problems

VOGs and Chemicals Smoking ]

A person's home is his/her castle




Paints, pesticides, and other consumer products now add as much

to air pollution as cars

Volatile chemical products emerging as largest petrochemical source of urban organic emissions.
McDonald BC, et al. Science. 2018; 359: 760-764.

» Chemical productions statistics from industrial and government agencies - pesticides,
coatings, inks, adhesives, and personal care products such as perfumes produce >2x the
emissions of cars.

» U.S. inventories underestimate VOC emissions from these products by a factor of three, while
overestimating car VOC emissions by 40%.

» Because most people use the products that make VOCs indoors, the researchers also
compared emissions from residential and commercial buildings to outdoor measurements in
LA, Cal.

» Concentration of VOCs compounds indoors was 7-times higher than in ambient air.

Air pollution is increasingly from consumer and industrial products rather than from the
transportation sector. These products are used indoors where people spend most of their time,
which means their use poses a health risk that requires updated regulations.




Contributors to ambient air pollution in Los Angeles
McDonald BC, et al. Science. 2018; 359: 760-764.

Distribution of (A) petrochemical product use, (B) VOC emissions, (C) VOC reactivity with OH, and (D) Secondary
organic aerosols (SOA) [a major component of fine particulate matter (PM2.5) in cities] formation potential
across petrochemical sources only. Contributions from non-fossil sources are not shown.

B ¥ D

Gasoline
Exhaust

Volatile Chemical
Products 4%

Gasoline
Gasoline
Exhaust

Exhaust

-

Natural
Gas

Diesel Diesel
CTEVD Exhaust . Exhaust
8% Upstream 9(4)% Diesel 15(8)% Upstream
Industria Emissions . U tExhaust . Emissions
Diesel VCPs Industrial Ep§ ream Industrial
Fuel VCPs missions VCPs

Product Use = 37 Tg voC Emissions = 350 + 50 Gg VOC Reactivity =8.8 + 1.9 s* SOA Potential =11.5 + 2.7 Gg




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




OUTDOORS INDOORS

ndoor-source
Pollutants

Reactions

Outdoor-source

Air pollutants
Primary pollutants
Secondary pollutants

Loss due to filtration

Loss to surfaces: Resuspension,
Deposition, Off-gassing
Adsorption, from surfaces
Chemical reactions,

Filtration by ventilation

Systems or portable filters

Reactions




No. of chemicals detected (out of 52 chemicals)

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).

50

45

40

35

30

25

20

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

Il Cotinine

[ Metals

[7] OC pesticides
[ PBDEs

I PAHs

Il Phthalates

Pregnant women (n = 54; each vertical bar is one study participant)

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.




Dust concentration (ng/g)

100000

10000

A

A

1000 -

100 -

10

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

Phthalates

= )
gg O
Q 4 5
i - oc - .
(TR Carcin-
o ogen
[V
&l Reproductive
< Hazard
a

<

Endocrine

hazard

House dust is an important source of chemical

RFR: Replacement Flame Retardants
PFASs: Perfluoro-alkyl sulphonates

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).

Neuro

Respiratory

Persistent or
Bioaccumulative

Hepato, Digestive
System

Hazard traits

Developmental

Endocrine

Reproductive

Chemical class
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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
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\ 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.

Toxic fire-resistant
sofaslinked to surge
in thyroid cancer

Jonathan Leake
and Gareth Simkins

Scientists have warned that
chemicals used to fireproof
millions of British sofas could
be linked to a surge in deadly
thyroid cancer.

A conference next month
will hear evidence that flame
retardants such as decaBDE —
decabromodiphenyl ether —
used in most domestic sofas
and mattresses, can cause

cancer in adults and cognitive |

deficits in children.

It comes after government
ministers were repeatedly
warned by the civil servant in
charge of furniture fire safety
policy that the chemicals .
could be “deadly”.

Terry Edge quit the
Department for Business,
Energy and Industrial
Strategy (BEIS) last year after
his proposals to restrict them
were not implemented
despite briefing civil servants
and ministers since 2013.

“The evidence is clear that
flame retardants in our sofas
are killing people,” said Edge.
“They are causing thousands
of cancers and other
illnesses, with children
particularly vulnerable.”

Next month’s symposium
on flame retardants in York
will be told of evidence
linking the chemicals with
thyroid cancer, rates of
which have risen 74% in a
decade, according to Cancer
Research UK.

“The chemicals are
released as household dust
and enter our bodies on our
food and hands, with the
highest levels in children,”
said Heather Stapleton of
Duke University in North
Carolina, who is a speaker at
the symposium.

“Our study looked at
people with thyroid cancer
and at healthy controls. We

| found the group with cancer

had significantly higher

exposure to decaBDE.”
The scientists found that

exposure in pregnancy or

| before the age of four was
linked to cognitive deficits.

This month a meeting of
signatories to the Stockholm
convention, a UN treaty to
restrict pollutants, is set to
ban most uses of decaBDE,
with existing products
deemed hazardous waste.

The UK is a signatory and
supports the ban.

“If our science committee’s
recommendations are agreed
then at the end of their life,
products containing decaBDE
become hazardous waste and
cannot be recycled,” said Kei
Ohno Woodall, of the
convention secretariat.

Asked about sofas and
mattresses, she said: “They
must be burnt in a high-
| temperature incinerator or
buried in a waterproof
landfill engineered to stop the
contents leaching out.”

Increase in thyroid cancer
cases over the past decade

The BEIS said it was unable
to comment on ministerial
briefings. “We are developing
new regulations to keep

pace with changes to
manufacture and consumer
tastes,” it said.

Jonathan Hindle of the
British Furniture
Confederation, said concerns
about decaBDE meant it was
being phased out. “We are
aware of the potential waste
disposal issue ... and will
work with the authorities.”

The British Plastics
Federation, whose members
include retardant makers,
said the ruling would create
waste problems owing to the
presence of decaBDE “ina lot
of furniture in the UK”.
@jonathan_leake




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

INSIGHTS

PERSPECTIVES

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 auto-
oxidation 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.



Third-hand Smoke: New Evidence, Challenges, and Future Directions
Jacob P 3 et al. Chem Res Toxicol. 2017; 30: 270-94.

Third-hand smoke is residual - or leftover - nicotine and other chemicals that remain on clothing and
surfaces after someone smokes in the area. Dangerous residue from tobacco smoke sticks to carpets,
walls and other surfaces after the smoke clears.
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1. Third-hand smoke may be a culprit in more cancer cases o .
2. Third-hand smoke may damage DNA Nicotine reactions = 2ol
3. Residue may react with airborne chemicals to form carcinogens with ozone LR LT
4. Children are most at risk & Ay e
5. Removing the residue is very difficult A =3 : *
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Clear the air for children: The impact of air pollution on children.

October 2016 UniCeﬂi\,}Q

unicef &

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.
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Annual Report of the Chief Medical Officer 2017
Health Impacts of All Pollution.

Pollution, most particularly air pollution, is receiving a great deal of attention in the
United Kingdom at the moment. However, tackling pollution (in all its forms) has not
been foremost n the minds of health policy makers in recent years. It has been the
role of public health professionals of all disciplines, and the wider public health
workforce, to guard the public from the health impacts of pollution.

e Recommendation 9

...We must further expand this focus to indoor air. Work to gather evidence of health impacts, raise awareness of any
harm and highlight actions to address this is needed, just as the Royal College of Paediatrics and Child Health/Royal
College of Physician Working Group on indoor air quality and child health proposed.

e Recommendation 10

| recommend that Department for Environment, Food and Rural Affairs investigate the availability and quality of (low cost)

indoor air pollution monitors, publishing their results, in order to support the public’s use of home air quality monitoring
equipment.

e Recommendation 11

| recommend that industry leaders should work to be more transparent about the polluting effect of their activities,
strive to reduce this effect, using innovative interventions, and bring success and best practice to attention within their
industry.
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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.
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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.
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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 focused upon;

1) Improving the health of children

2) Attenuating the consequences of exposure in childhood on health effects across the life course

3) Influence the renovation of current housing stock, and the planning and building of new homes in order
to mitigate risk

4) Use of existing and novel systems and technology to further mitigate exposure

5) Highlight potential effects of climate change on this problem.
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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.



Royal College RCP H
Support so far  &gpy of Physicians i L

Dyson: Literature review Q
British Heart Foundation

dyson

Can industry help by rising to this challenge?
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Indoor Environments Group
through education, training and research
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Number of children under
age five that die every year
from diseases caused by
outdoor and indoor air pollution

Most people spend
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iIndoor Air Pollution
Is Worse Than You Think

people die each year -1 in 8 of
total global deaths — as a result

Women who work in the home
have a 94% higher death rate
fromm cancer than women who
work outside the home

24-9X

more pollution found
indoors that outdoors

96% Indoor air quality is
of homes have one of the top five
at least one indoor environmental risks

air quality problem to public health



