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House dust mites require a particular combination of temperature and relative humidity (RH) to flourish; in other
words they are very sensitive to hygrothermal conditions. The possibility of controlling them by modifying the
hygrothermal environment within the home has been recognised for some time, but investigating this approach has
until now been hampered both by technical difficulties and by the need for cross disciplinary collaboration.

Responding to the challenge, a team of building scientists and acarologists has just completed a two year research
project funded by the Engineering and Physical Sciences Research Council. This project has developed a sophisticated
combined hygrothermal and population model of house dust mites in beds. It is the first model in the world that is
capable of modelling a) the 3D hygrothermal environment within any bed, in any climate, in any dwelling and with
any occupant use pattern, and b) the impact that this environment has on every stage of mite development, taking
account of mite movement within the bed. Although more work is required to validate the model and to extend its
applicability, the team has begun to use it to investigate which feasible modifications to home environments have most
impact on mite populations. In this way it will be possible to establish the most effective, energy efficient and socially
acceptable ways of achieving mite control, thereby reducing the prevalence of mite related disease.

Specific key advances in knowledge resulting from the project are as follows:
Beds • Hygrothermal conditions in a bed are critically dependent on bedroom conditions. This is in part

because beds are unoccupied and in equilibrium with room conditions for most of the time and also
because, even when occupied, conditions in large areas of a bed remain similar to the room. The levels
of building insulation, ventilation and heating thus have more effect than the type of bed or bedding .

• Counter to common belief, the RH directly underneath the occupant typically decreases when a bed is
occupied, although it rises in other parts of the bed. There are thus considerable spatial variations in
hygrothermal conditions within the bed, as well as variations over time. Since both temperature and
RH affect mite development, this highlights the importance of examining both variables.

• Sprung mattresses result in less moisture in the bed compared to polyurethane foam mattresses. This is
contrary to much current advertisement literature.

• There are significant differences between people in terms of the moisture they generate in a bed; these
differences do not appear to correlate with age, sex, or size.

Mites • Laboratory carrying capacity experiments indicate a maximum capacity of 12,000 mites per gram of
dust. Simple calculations indicate that a mattress may theoretically be able to sustain up to 1.5 million
mites if both food supply and hygrothermal conditions are continuously favourable.

• Mites do move to find more favourable hygrothermal conditions. This is important since the most
favourable hygrotheral locations within a bed shift over time.

• For the first time, Population Equilibrium Conditions have been determined, ie. the combinations of
RH and temperature at which population growth is in equilibrium, neither growing nor declining.

Modelling • Small reductions in ventilation rate below 0.5 air changes per hour can have a dramatic impact.
Reducing from 0.5 to 0.4 ach will increase the mite population by 100 times. However, raising it to
above 0.7 ach can lead to an increase in the mite population in a fuel poor dwelling (one where the
occupants cannot heat it properly), compared with a decrease in a fuel rich dwelling.

• Raising bedroom temperatures from 16ºC to 18ºC, ie. without reducing ventilation, will result in a ten
times reduction in mite numbers. The increase in bedroom temperatures over the last 50 years, partly
as a result of increased central heating and improved insulation, is therefore likely to have had
beneficial effects. This supports the case for continuing to improve the nation’s housing stock.

• Building occupant density is a key parameter in determining house dust mite populations. Increasing
the number of occupants in a dwelling from 4 to 6 can increase the mite population by 10,000 due to
the increased moisture production in the property.

• Model predictions indicate that the highest mite populations should occur in the South West of
England, followed by Northern Ireland, with London having the lowest. An identical property and
occupant is predicted to have 400 times the mite population in SW England compared to London.
Such regional differences in mite populations may in part explain regional differences in asthma.

• Climate change is likely to result in a significant increase in mite populations. For example (using the
1998 UK Climate Impacts Programme climate predictions) a typical bed in London is predicted to
have 80 times the population of mites in 2050.



More information is available on the project website at www.arct.cam.ac.uk/research/mite. Contacts: Prof Tadj
Oreszczyn (UCL) t.oreszczyn@ucl.ac.uk 020 7504 5906;  Dr David Crowther (UC) drgc2@cam.ac.uk 01223 331700


