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Indoor Air Matters for Health



Ventilation for health? 

Treadgold 1836, 
2 l/s/p Metabolic 

needs

Billings 1895, 
14 l/s/p
Disease

ASHVE 1925, 
4.7 l/s/p

Odour, comfort

ASA standard 
1946, 7.5 l/s/p

Comfort

1970s 5 l/s/p
Energy crisis

ASHRAE 1980s, 
7.5 l/s/p
Smoking

ASHRAE/CIBSE, 1989- 
8-10 l/s/p
Comfort & 

contaminants

?

Sundell et al 
2011, 25 l/s/p 

Health



What do we know about buildings?

Sharpe et al, 
http://radar.gsa.ac.uk/4073/1/MVHR%20Meta%20Study%20Report%20March%202016%20FINAL%20PUBLISHED.pdf



What do we know about buildings?

Mechanical ventilation system 
run by building owner

Business owner no responsibility 
for maintenance

New Build, mechanical 
ventilation

Owner involved in refurbishment

Sealed glazing
Some extract 
Doors closed (significant prevailing 
wind)

Investigating ventilation performance and the social and technical barriers to improvements in small scale 
hospitality. 



What do we know about buildings?

How concerned are you that your building is 
well ventilated? 

How confident are you that you can ventilated 
your building well? 



Evidencing health impacts

Riley & Wells, TB 
Baltimore 1958-62

Wells et al, Measles, 
1942
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Escombe et al, 
TB, 2009



Do air cleaners work?

Class-ACT study
• 30 primary schools in Bradford – over 330 

classrooms
• Control group, filter unit group, active air 

UVC group
• Remote measuring IAQ parameters (T, RH, 

CO2, PM) in every room
• Measuring illness absence
• Evaluating practicalities of implementing 

and using air cleaners – behaviour 
matters



Gaps in IAQ data

Constrained by resources and capacity in projects + technology
• Short duration data – specific research studies over short periods 

rather than longitudinal data
• Small data sets that are geographically constrained
• Data tends to be in homes and public buildings -  lacking entirely 

on some settings
• Data often limited to baseline ventilation/thermal parameters – 

what else is happening? 
• Very limited collation of data/consistency of measurement 

nationally or internationally



Why an observatory?

• Long term IAQ data is essential to understand health impacts, 
climate impacts and support future policy on urban and building 
design

• Growth of IAQ sensors mean that long term measurement in 
multiple settings is now feasible

Could national (or Europe wide) IAQ Observatories collect long 
term, time-varying data in 1000's of buildings and be a key 
resource to enable linkage to health, environmental and 
demographic data?



What could it look like? 

Work collaboratively with multiple stakeholders in order to:
• Collect data from participatory buildings across multiple sectors
• Deliver data to researchers, policy, practice via a central portal
• Provide collated information to support: 

• direct evidence to policy makers on temporal performance of buildings
• design, management and compliance of healthy buildings

• Provide underpinning data to support a raft of other research 
studies – energy/climate, pollution, interventions, epi studies

• Collaborate with outdoor AQ observatories to link indoor and 
outdoor data



Potential approaches

Long duration widespread monitoring
• Set of buildings committed for a long period
• Core data collected over time supplemented by shorter duration 

sampling
• Distributed geographically and by building type

Targeted campaigns
• Focused on sub-set of buildings, locations and pollutants
• Could be more readily aligned to health studies
• Build more detailed sampling on top of a larger data set



Visualising with real-time sensors



Exploring detailed exposures



Steps towards defining an observatory
Paris, April 2022 – learning from the 
French experience

London, Sept 2022 – IAQ 
monitoring for building 
performance and health

May 2023 – facilitated stakeholder 
meeting



Principles from Stakeholders

• Large scale : beyond a normal research study – at least 10 years
• Action focused: driven by questions that the data could answer
• Challenge led: Primary focus around health, climate/energy, 

building performance
• Evidence for solutions: Needs to support testing of 

interventions/solutions
• Tackling inequalities: Benefit to everyone but focus on 

disadvantaged groups to bring greatest societal benefits
• Co-production: essential part of design (could it include citizen 

science)
• Participant benefits: Data should inform the owners/people who 

use the space as well as more widely



Stakeholder 
mapping & 
existing data

Parameters to 
be measured

Data quality 
and integration

Data analysis 
and visulisation

Public 
engagement

Legal aspects 
around IAQ data

Next steps



We want your feedback

https://forms.office.com/e
/smrz7cmPKu

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2Fsmrz7cmPKu&data=05%7C01%7CC.J.Noakes%40leeds.ac.uk%7C57bd4c471b634d50e3e708db7955c810%7Cbdeaeda8c81d45ce863e5232a535b7cb%7C1%7C0%7C638237181552886312%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=a%2FyMa%2FinIemBd1f6wBpY71rayjJuoN%2B%2FSDJo0ugxe90%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2Fsmrz7cmPKu&data=05%7C01%7CC.J.Noakes%40leeds.ac.uk%7C57bd4c471b634d50e3e708db7955c810%7Cbdeaeda8c81d45ce863e5232a535b7cb%7C1%7C0%7C638237181552886312%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=a%2FyMa%2FinIemBd1f6wBpY71rayjJuoN%2B%2FSDJo0ugxe90%3D&reserved=0
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