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Overview

❑What is indoor air quality?
• Factors affecting indoor air

• Sources of indoor air pollutants

• People who may be particularly vulnerable

❑Why do we care about indoor air?
• Health effects

• PHE (2019) indoor air quality guidelines for selected VOCs 

❑Interventions
• NICE (2020) IAQ guidelines at home

• Source control

• Ventilation / air purification
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Dimitroulopoulou, S (2021) Indoor Air Quality and Health. Environmental Scientist, 42-49; 
https://www.the-ies.org/sites/default/files/journals/improving-indoor-air-quality.pdf

https://www.the-ies.org/sites/default/files/journals/improving-indoor-air-quality.pdf


Indoor pollutants

RCP (2016); RCPCH / RCP (2020)

Sources of IA pollutants



NICE IAQ 
guidelines at 
home (2020)

Box 1 
People who may be 
particularly vulnerable 
and
factors that increase 
the risk of ill health 
due to exposure to 
poor indoor air quality



Exposure to indoor air pollution across socio-economic 
groups in high-income countries:         
A review of the literature and a modelling methodology
Ferguson L, Taylor J, Davies M, Shrubsole C, Phil Symonds, Dimitroulopoulou S (2020)

➢ Households of low socio-economic status experienced 
higher levels of indoor PM, NO2, VOCs and ETS. 

➢ Higher radon concentrations were found in homes with a 
greater material wealth.

➢ Inequalities in exposures may arise via;
▪ Poor quality housing;
▪ A lack of education regarding the harm of indoor 

second-hand smoke;
▪ Location near congested roads;
▪ Higher occupant density resulting in greater re-

suspension of particles;
▪ Radon in homes is principally explained by 

geological variables. 

➢ A holistic approach to improve indoor air quality (IAQ) is 
required by transforming existing cities through 
sustainable building design, clean household fuels and 
reduced dependency on cars.



7

Indoor air – Health effects

• NICE guidelines for IAQ at home (2020)

NO2, VOCs, PM, PAHs (polycyclic aromatic hydrocarbons, naphthalene, 
benzo[a]pyrene) and biological agents (mould and pet dander) 

are “sometimes associated with respiratory, cardiovascular and 
neurological systems”.

• WHO - Development of a tool to assess cumulative risks from 
exposure to indoor air pollutants in schools (WHO, 2021)

▪ respiratory system; 

▪ nervous system; 

▪ cardiovascular system

▪ carcinogenicity 

▪ respiratory irritation

https://www.euro.who.int/__data/assets/pdf_file/0020/410780/Ind

oor-air-pollutants-public-children-first-consulation-report.pdf

https://www.euro.who.int/__data/assets/pdf_file/0020/410780/Indoor-air-pollutants-public-children-first-consulation-report.pdf


RCPCH and 
RCP (2020)

• Effects of indoor air 
quality on children 
and young people’s 
health 

• Research project

• Produced an 
evidence-based 
report on the impact 
of indoor air pollution

RCPCH (2020) https://www.rcpch.ac.uk/sites/default/files/2020-01/the-inside-story-report_january-2020.pdf

https://www.rcpch.ac.uk/sites/default/files/2020-01/the-inside-story-report_january-2020.pdf


PHE indoor air quality guidelines for selected VOCs
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https://www.gov.uk/government/publications/air-quality-uk-
guidelines-for-volatile-organic-compounds-in-indoor-spaces

Included in the Revised Building Regulations (ADF) and 
the Future Homes and Building Standards



PHE indoor air quality guidelines for selected VOCs (1)
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PHE Statement (2019): Indoor Air quality guidelines for selected VOCs in the UK, 
https://www.gov.uk/government/publications/air-quality-uk-guidelines-for-volatile-organic-
compounds-in-indoor-spaces

Shrubsole C, Dimitroulopoulou S, Foxall AK, Gadeberg B, Doutsi A (2019). IAQ guidelines for selected 
volatile organic compounds (VOCs) in the UK. Building and Environment, Vol 165, 
https://doi.org/10.1016/j.buildenv.2019.106382

PHE indoor air quality guidelines for selected VOCs

7

https://www.gov.uk/government/publications/air-quality-uk-guidelines-for-volatile-organic-compounds-in-indoor-spaces
https://doi.org/10.1016/j.buildenv.2019.106382


Interventions
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DEFRA Clean Air Strategy 2019

6. Action to reduce emissions at home

Currently, with the exception of the 
Paints Regulations, there are few 
provisions limiting the VOC content of 
products used in the home.

“We will work with industry to identify an 
appropriate test standard for new solid 
fuels entering the market.”

“We will explore a range of options 
including the development of a voluntary 
labelling scheme for NMVOC containing 
products, and assess its potential 
effectiveness.”



Kindly provided by Ana Maria Scutaru (UBA)



Setting the standard: The acceptability of kitchen ventilation 
for the English housing stock

O'Leary C, Jones B, Dimitroulopoulou S, Hall IP (2019)

https://www.sciencedirect.com/science/article/pii/S0360132319306274

• All houses are too airtight to dilute 
PM2.5 emissions from cooking by 
infiltration alone.

• Controlled ventilation is required in all 
domestic kitchens.

• Ventilating during cooking plus 10 
minutes has a significant effect and can 
be used to lower prescribed airflow 
rates.

• A cooker hood is the most effective 
method of pollutant control.

• Hood airflow rate and capture 
efficiency combinations must be 
specified in standards.

https://www.sciencedirect.com/science/article/pii/S0360132319306274


Portable air purification: review of impacts on 
indoor air quality and health
Cheek E, Guercio, Shrubsole C, Dimitroulopoulou S (2020)

https://doi.org/10.1016/j.scitotenv.2020.142585

❑ This review shows that portable air cleaners can improve indoor air quality 
significantly by reducing particulate air pollution.

❑ There is currently not enough evidence to confirm health benefits because there are 
so few properly designed studies. But given that there is strong evidence that the 
exposure to particulate pollutants is harmful to health, there are likely to be positive 
impacts.



DLUHC
(planning)

Defra
DfE
LAs

Defra
DLUHC

(building Regs)
HSE
BEIS

DLUHC
(Building Regs)

HSE

DHSC
UKHSA
LAs

Kindly provided by 
Prof E. De Oliveira Fernandes
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Strategy for Healthy Indoor Air 



UKHSA new IAQ activities

UKHSA

➢ NIHR/HPRU – Environmental exposures and health - Development of 
VOC/SVOC exposure models (2020 – 2023)

➢ HECC 2023 report – Impact of Climate Change on indoor 
environmental quality and Health

➢ UKRI funded Networks

Organisations 

➢BS 40102-1  Development of new standard “Health and wellbeing, 
thermal comfort, IAQ, and overheating in buildings”

Government

➢ DLUHC – Revision of HHSRS (Housing Health and Safety Rating 
System)

➢ Defra - AQEG report on IAQ 

➢ CMO’s report on Air Quality
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www.gov.uk/ukhsa
Sani.Dimitroulopoulou@ukhsa.gov.uk

to reduce our exposure to indoor air pollution 

Let’s work together

Thank you! 

http://www.gov.uk/ukhsa

