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Definition and History

Sick  Building Syndrome: a syndrome of uncertain aetiology consisting of non-specific, mild upper 

respiratory symptoms (stuffy nose, itchy eyes, sore throat), headache and fatigue, experienced by 

occupants of ‘sick buildings’; (also) the environmental conditions existing in such a building; 

abbreviated SBS . (Oxford English Dictionary (OED), 1989)

First reported during the 1960s, yet it was not until 

the 1980s that further reports began to be 

published, raising awareness of this newfound 

‘common’ problem (Health and Safety Executive, 

1992).

https://link.springer.com/article/10.1057/jba.2009.20#ref-CR8
https://link.springer.com/article/10.1057/jba.2009.20#ref-CR8
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The reasons for buildings becoming ‘sick’ stemmed from the drive for energy efficiency:

- Need to make buildings air-tight

- Climate control systems, including ventilation and air circulation 

- Open plan floor-by-floor layouts to maximise use of ventilation systems

- New synthetic materials (plastics, solvents, adhesives, synthetics carpets, etc.)

- New types of equipment (computers, printers, fax machines) 

Sequence of Events 

PM
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Causes of SBS

No single cause has been identified to cause SBS (NHS)

The amount of outdoor ventilation per individual occupant was initially (1970s) set at five cubic feet per 

minute (5 cfm). ASHRAE) revised the amount per occupant to 15 cfm in the 1990s, raised to 20 cfm for 

offices and up to 60 cfm for areas of specific use where heavy pollution may accumulate, or is produced 

(Bialous and Glantz, 2002)
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Use of High-Efficiency Air Cleaning

(Laguerr et al., 2020)
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Volatile Organic Compounds (VOCs) 

VOCs are carbon-based (organic) compounds that have a high vapour and 

low water solubility, and therefore evaporate at ambient temperatures 

within a building. Sources: photocopiers, printers, cleaning supplies, glues.
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Particulate Matter (Aerosols)

Particulate Matter: sum of solid and/or liquid particles having diameters from a few nanomaters to 100 
micrometers that are suspended in the breathing air
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Particulate Matter (Aerosols)

Particulate Matter: sum of solid and/or liquid particles having diameters from a few nanomaters to 100 
micrometers that are suspended in the breathing air

Trachea

Alveoli

( < 50 nm)

Bronchus

Upper Respiratory 

System (> 1 μm)

… we calculate that outdoor air pollution, mostly 
by PM2.5, leads to 3.3 million premature deaths 
per year worldwide …
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Particulate Matter: the case of Asbestos 

Asbestos is a naturally occurring fibrous mineral that was commonly used as an insulating and fire-
resistant material in building construction until the late 20th century. 

Asbestos (Tremolite)

Banned or restricted in many countries in the 1990s-2000s
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Bio-Aerosols

Bio-aerosols: biological matter suspended in the breathing air
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Impacts of SBS
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What is the cost of SBS?

Estimating the cost of SBS is challenging, but it can be broken down to:

Productivity Losses 

10s of bEUR/yr 

Medical Costs 

> 50 bEUR/yr

Legal Costs

300 kEUR/case

Repairs

100s mEUR/yr

100s of billions of EUR annually 

Reputation Damage

Hard to estimate
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Mitigation Strategies

Healthy building: built environment that encourages 
positive well-being of human beings.
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Evolution of Strategies
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Indoor Air Quality Monitoring

Reference Instruments

< 0.1% accuracy
Bulcky and High Cost

Gas and PM Sensors

variable accuracy
Compact and Low Cost
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The CyI Instrumentation
& Nanotechnology Lab
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Summary 

PM



Thank You!
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