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Built Environment and Health

Lavin et al., (2006), Health Impacts of the Built Environment: a Review, The Institute of Public Health in Ireland.  

Determinants of Health and Wellbeing

Rao et al., (2007), The Built Environment and Health, The Lancet, 370 (9593).  
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Energy Efficiency, Health and Housing

Wilkinson et al., (2007), Energy, energy efficiency and the built environment, The Lancet, 370 (9593):1175-1187 

Excess Winter Deaths and Energy Efficient Homes

Wilkinson et al., (2007), Energy, energy efficiency and the built environment, The Lancet, 370 (9593):1175-1187 
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Wilkinson et al., (2007), Energy, energy efficiency and the built environment, The Lancet, 370 (9593):1175-1187 

Risk Index, Domestic Health and Safety Hazard

CLG, (2008), BD 2518 Review of Health and 
Safety Risk Drivers, Communities and Local 
Government, www.communities.gov.uk 
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EU Project on IAQ and Health: EnVIE
Contribution of non-ideal IAQ to symptom and disease burden

EnVIE, (2009), Final Project Report, www.envie-iaq.eu. 

Asthma: Facts and Figures 

• Up to 300 million people estimated as asthma sufferers 
ld id (M li t l 2004)worldwide (Masoli et al., 2004);

• Estimated asthma accounts for 1 in 250 deaths 
worldwide (Masoli et al., 2004);

• 5.2 million asthmatics living in the UK (Asthma UK, 
2004);

• Asthma accounts for 12 7 million work-days lost eachAsthma accounts for 12.7 million work days lost each 
year in the UK (Asthma UK, 2004);

• Asthma has been reported as costing the UK £2 billion a 
year (Chaytor, 2004). 
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Asthma Triggers

House Dust Mites and Asthma Severity, 
Adults Worldwide

Sunyer et al., (2004), Geographic variations in the effect of atopy on asthma in the European 
Community Respiratory Health Study, Journal Allergy Clinical Immunology, 114 (5). 
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Asthma Prevalence Worldwide

Source: 

Masoli et al., 2004
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The Allergy and Asthma “Epidemic”: 
Why? 

Several theories, for example:

• Changes in diet

• Changes in hygiene standards

• Increased allergen exposure, due to:
• Carpet usep
• More time spent indoor
• Lower ventilation rates for energy efficiency.
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House Dust Mites

HDM: Where They Live

A person typically produces 0.5-1g of dead skin per day 
whilst several thousand mites are able to survive for 
months on just 0.25g of food (Korsgaard 1998)

Hart and Whitehead (1990) found a 6 month old mattress 
supported a population of 318 mites per 0.1g of dust 

Beds are a crucial source of HDM allergens (e.g. high 
concentrations)
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HDM Exposure, Non-Bed SourcesSleep 
Phase

Dust Mites, Buildings and Health: 
Complexity
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Conditions
In Dwelling/

Bedroom

2: Hygrothermal
Conditions

In Bed
3: Bed Mite 
Population
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Outcomes
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Level of Mite 
Seeding
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Models Validation: Methodology

1. Labwork:
• Measuring the reproduction, development and 

survival rates of wild DP mites under different steady-
state hygrothermal conditions;state hygrothermal conditions;

• Measuring survival rates of wild DP mites kept under 
unfavourable RH with brief spells of favourable RH.

2. Fieldwork:
• Encapsulated live wild DP mites in real occupied 

beds for 6 weeks (“mite cages”);beds for 6 weeks (“mite cages”);
• Monitoring hygrothermal conditions of real beds (and 

of associated bedrooms), over 6 weeks.
3. Further Model Development 

Validation Fieldwork
“Mite Cages”

Series 2 Bed

TinyTag
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MPI Model: Steady State Conditions

Crowther et al., (2006), A simple model for predicting the effect of hygrothermal conditions on populations of house dust mite 
Dermatophagoides pteronyssinus (Acari: Pyroglyphidae), Experimental and Applied  Acarology, Vol 39. 

Scenarios 
Modelling

(Transient Conditions)( )
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Scenarios Modelling: Base-Case

2 bedrooms mid-
floor flat, London 
area 4 occupantsarea, 4 occupants 
(2 adults, 2 children)

Floor Area: 45 m2; Volume: 108 m3

Foam Mattress in Bedroom 2 Examined: 15 cm 
thick, divided into 4 layers (thickness: 2.5, 2.5, 5 and 
5 cm)

Scenarios Modelling: Base-Case
Building model details

Mattress
Details
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Scenarios: Results

HDM Scenarios Modelling: Conclusions
• Options reducing mite numbers:

– Greater ventilation (e.g. extract fans, greater 
fabric permeability);

– Greater thermostat setting (depending on g ( p g
thresholds);

– Reduced moisture production rates.

• Strong threshold effects

• But further research is needed on the overall mite• But further research is needed on the overall mite 
carrying capacity of a mattress, particularly for:
– Effect of mite movement;
– Food and space availability.

• Allergen Model
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Exposure and Sensitisation

Important Issue to Be Resolved….

Source: Schram-Bijkerk et al., 2006

Ventilation, Moisture and Temperature

Fitted curves from 54 simulations, with mean January temperature 
for London (3.7 degr C). 

Altamirano-Medina H et al., (2009), Guidelines to avoid mould growth in buildings, Advances in 
building energy research, 3. 
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Mould Growth and SAP Rating

Oreszczyn et al., (2006), Mould and winter indoor relative humidity in low income households in England, Indoor and 
Built Environment, 15(2): 125-135. 

Mould Occurrence and Relative Humidity

Oreszczyn et al., (2006), Mould and winter indoor relative humidity in low income households in England, Indoor and 
Built Environment, 15(2): 125-135. 
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Conclusions
• Indoor conditions in housing can have an impact 

on occupants health;on occupants health; 

• Several interrelated variables affect the links 
between health and housing design;

• An adequate balance of ventilation, moisture 
production and heating can avoid the risk of p oduct o a d eat g ca a o d t e s o
moisture-related allergens. 

• The impact of measures on health is difficult to 
quantify against the energy penalties. 

Thank You

Any Questions?

Email: m.ucci@ucl.ac.uk


