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Challenge:
q Associations between indoor air 

pollution exposure and health
• Current assessments are mainly based on 

toxicological studies, animal studies, few 
human cohort studies;

• Short-term health impacts are better 
characterised than long-term ones;

• Need to understand the health risks from 
exposure to both “classic” and “emerging” 
pollutants (e.g. SVOC) as well as secondary 
pollutants generated from indoor chemistry 
(secondary reactions);

• Need for cohort studies and citizen science 
approaches, with collection of indoor and 
outdoor air quality data, exposure and health 
data.

Indoor air – Health effects
Exposure to indoor air pollutants, 
chemicals and biological 
contamination is associated with
§ respiratory system 
§ nervous system 
§ cardiovascular system
§ carcinogenicity 
§ respiratory irritation

RCPCH (2020)          NICE (2020)          WHO (2021)
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CO symptoms and health effects 

Symptoms are non-specific and can be easily mis-diagnosed 

Carbon monoxide: toxicological overview - GOV.UK (www.gov.uk)

https://www.gov.uk/government/publications/carbon-monoxide-properties-incident-management-and-toxicology/carbon-monoxide-toxicological-overview


COCGG – Annual report 2021 (UKHSA)

Number of deaths from accidental poisoning by carbon monoxide, England and Wales  
 
Code  Cause  2012  2013  2014  2015  2016  2017  2018  2019  2020 
V01-X59  All accidental carbon monoxide poisonings  65  60  55  53  49  59  42  53 46 
X47  Accidental poisoning by other gases & vapours  25  24  26  25  16  17  16  23  21 
 Occurrence at home  18  16  18  24  13  11  10  17  16 
 Occurrence in residential institution  0  0  0  0  0  0  0  0  0 
 Occurrence at school/other institution/pub/ 

admin area  
0  0  0  0  0  0  0  0  

0 
 Occurrence at sports/athletics area  0  0  0  0  0  0  0  0  0 
 Occurrence on street/highway  1  0  0  0  0  0  0  3  1 
 Occurrence at trade/service area  0  0  1  0  0  0  0  0  1 
 Occurrence at industrial/construction area  0  1  0  0  1  0  0  0  0 
 Occurrence on farm  0  0  0  0  0  0  0  0  0 
 Occurrence at other specified place  5  6  5  1  1  4  5  1  2 
 Occurrence at unspecified place  1  1  2  0  1  2  1  2  1 
V01-V99  Transport accident  0  0  0  1  1  2  0  1  0 
X00-X09  Accidental exposure to smoke, fire & flames  40  36  29  27  32  40  26  29  25 
Cause of death was defined using the International Classification of Diseases, Tenth Revision (ICD-10). Deaths were selected where the 
underlying cause of death was accidental (ICD-10 codes V01-X59), and where the secondary cause of death was the toxic effect of carbon 
monoxide (ICD-10 code T58). The original underlying cause of death has been used. 
Figures for England and Wales include deaths of non-residents. 
Figures are for deaths registered, rather than deaths occurring in each calendar year. Due to the length of time it takes to complete a coroner’s 
inquest, it can take months or even years for a carbon monoxide poisoning death to be registered.  
Source: Office for National Statistics  
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Cross government group on gas safety and carbon monoxide (CO) awareness (hse.gov.uk)

https://www.hse.gov.uk/gas/domestic/cross-government-group.htm


UK Health Security Agency 
National Poisons Information Service (NPIS) 

Location and source of unintentional non-fire related CO exposures (Gentile et al., 2021)

a e.g. Restaurant kitchen, industrial site, school (<0.1%). 
b p < 0.0001, compared to other variables in the group.
c e.g. Fire pit, scuba diving tank, paint stripper, shisha (<0.5%). 

Location of unintentional non-fire 
related CO exposures 

Source of unintentional non-fire related CO 
exposures 

Category N % Sources N % 
Home 1777 59.8c Boiler 813 27.4b 
Business - non-
office 153 5.2 

Gas appliance (excluding 
boilers) 218 7.3 

Car 127 4.3 Vehicle exhaust 204 6.9 
Business - office 39 1.3 Wood/coal fire burner 148 5 
Caravan 32 1.1 Cooker 89 3 
Public space 30 1 Gas heater 61 2.1 
Garage 27 0.9 Industrial/work appliances 60 2 
Leisure 
accommodation 18 0.6 Gas fire 53 1.8 
Tent 6 0.2 Generator exhaust 33 1.1 
Boat 4 0.1 BBQ 26 0.9 
Othera 61 2.1 Camping stoves 21 0.7 
Unknown 696 23.4 Otherc 184 6.2 
Total 2970 - Unknown 1060 35.7 
   Total 2970 - 
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https://pubmed.ncbi.nlm.nih.gov/33993287/


Awaab Ishak Coroner’s Inquest – 15/11/22
• Awaab Ishak, 2 years old, died 21 Dec 2020
• Cause of death

• 1a) Acute airway oedema with severe granulomatous 
tracheobronchitis due to 

• 1b) Environmental mould exposure

Awaab Ishak - Prevention of future deaths report - 2022-0365 (judiciary.uk)6

Matters of Concern
3 - Lack of health information on damp and mould risks for housing 
associations

DHSC to lead on response in collaboration with UKHSA and DLUHC
• A review of existing guidance
• Engagement with interested parties
• New consolidated guidance tailored to landlords (social housing, 

privately rented homes) 

https://www.judiciary.uk/wp-content/uploads/2022/11/Awaab-Ishak-Prevention-of-future-deaths-report-2022-0365_Published.pdf


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)

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

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

Ø 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. 
Ø 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



Climate Change and IEQ

Vardoulakis et al., 2015: Environment International, 85: 299-313

Impact of net-zero policies 

• Require significant changes in the 
performance of both new and 
retrofitted buildings

• Need to understand how current 
and emerging building 
infrastructure design, 
construction, and materials used 
may affect IEQ parameters and 
hence our health and wellbeing.



Algorithms 
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Carbon monoxide (CO) - GOV.UK (www.gov.uk)

https://www.gov.uk/government/collections/carbon-monoxide-co


UKHSA Research Recent publications

Contacts
• Rebecca Close (Environmental Epidemiology, UKHSA)
• Giovanni Leonardi (Environmental Epidemiology, UKHSA)
• Tim Marczylo (Toxicology, UKHSA)

• Screening patients for CO exposure (using the 
COMA tool) in A&E to determine prevalence 

• Test novel analytical methods for the quantification 
of CO-Hb using GC/MS8 and high-resolutions mass 
spectrometry

• Surveillance of unintentional CO poisoning 
(hospitalizations and fatalities) and its risk factors 
(sources and behaviours)

• CO monitoring studies in homes 
• HPRU project on indoor air quality in homes in 

London (Imperial College London)
• HPRU project monitoring CO in homes of 

asthmatics (University of Leicester)

https://pubmed.ncbi.nlm.nih.gov/36721987/

https://pubmed.ncbi.nlm.nih.gov/35409782/
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TM68 Monitoring indoor 
environmental quality (2022)


