SIX LESSONS
The full project report provides a number of practical lessons. The authors
have selected six they consider need special attention:
❑

❑

It is possible to reduce house dust mites
in homes through energy efficiency and
ventilation measures.
Positive health gains can be achieved
relatively cost effectively. A higher level
of capital expenditure should lead to
increased temperatures and to a further
reduction in humidities.
Implementing energy efficiency
improvements without good quality
energy advice can undermine potential
improvements in indoor temperatures
and humidities.

❑

❑

❑

The process of deciding and executing
improvements is not simple. Considerable
thought, supervision and expertise are
needed.
There is a lack of good quality technical
advice and national standards for
ensuring adequate ventilation in existing
houses.
Energy efficiency measures will not
always be sufficient to lead to health
gain; appropriate ventilation is also
essential.
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ENERGY EFFICIENCY PLUS VENTILATION A RECIPE FOR HEALTH
Most asthmatics are sensitive to house dust mite allergen. House dust mites
thrive at higher temperatures and higher relative humidities. Therefore
reducing relative humidities in homes is a critical objective in order to
improve health.
A demonstration project in Nottingham has shown how it may be possible to control

house dust mites and improve the health of asthmatics.
The Nottingham study examined seven homes of asthmatics with a range of tests before
energy efficient improvements were carried out. Improvements to the ventilation systems
were also undertaken before the same tests were repeated a year later.
Although only a small study, the following was found:

❑ There were considerable reductions in
house dust mite levels. All properties
with a relative humidity of 50% or
under had insignificant levels of mites.

❑ Following improvements relative
humidities were reduced in bedrooms
on average 8.5% (15% when the
external weather is taken into account).

❑ Average temperatures rose by 2.2°C in
the bedrooms and 0.7°C in the living
room. The energy ratings of the homes
rose 2.1 on a 10 point (NHER) scale.
This was after an average capital
spending of £3,400 per home.

❑ The choice of improvements was
complex and many of the works were
not correctly installed, mainly due to
lack of skilled and knowledgeable
operatives.

❑ The residents' health improved by an
average of 12% on a self-completion
questionnaire. The effectiveness of the
lungs of four asthmatics improved by
20%. Medication or symptoms were
reduced for 3 out of 4 asthmatics where
this was recorded.

❑ The house dust mite can survive under
many conditions. Further research is
needed to fully understand the impact
of changes in environmental conditions.
Care is needed to provide effective
ventilation at the same time as
improving energy efficiency.
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WHAT IMPROVEMENTS WERE CHOSEN?
The study chose seven homes with asthmatic
household members. These homes were monitored in
1998, improvements were carried out and then they
were monitored again in 1999. Six of the homes were
of low-rise traditional construction with solid or cavity
brick walls. There was one Tarran bungalow with
concrete panel walls.
The heating systems in all homes were upgraded.
Either a partial central heating system was extended to
a full system or a full central heating system was
installed. The heating system consisted of a gas
fan-flued boiler, an insulated hot water cylinder with a
thermostat, a room programmer, a room thermostat,
and one or two thermostatic radiator valves. Loft
insulation was increased to 200mm, two low energy
bulbs were installed and any cavity wall was insulated.
Three different ventilation strategies were pilot tested.
Two homes had three quarter house mechanical
ventilation and heat recovery systems installed. These
systems extracted moist air from the kitchen and
bathroom and recovered some of the heat. This heat
was then used to warm fresh air from outside which
was supplied to all bedroom areas at first floor. The
systems chosen did not provide fresh air to ground
floor living rooms, hence the label three quarter house.
The systems also extracted moist air from the top of the
staircase to help reduce moisture entering the bedroom
areas.
The remainder of homes had humidity controlled
extract fans installed in the bathroom and kitchen.
Remote relative humidity sensors were installed, where

necessary, to ensure the effectiveness of the fan.
One home also had an individual heat recovery fan
fitted in two bedrooms. These fans extracted stale air
from the bedroom, recovered some of the heat and
provided a small, but constant, stream of fresh air back
into the room. A further home had one of these fans
fitted in one bedroom.
Only minor changes were made to the background
ventilation in one home (e.g. airbricks and trickle
ventilators) due to insufficient funds.
The project showed there were advantages and
disadvantages associated with all the three ventilation
systems. For instance, it was difficult to find a
knowledgeable installer of the three quarter house
ventilation systems. The chosen installer failed to carry
out the sealing of the homes that was specified. The
individual bedroom fans were turned off by the
occupants who complained they were too noisy despite
the choice of fans which were believed to be quiet.
Even some of the standard mechanical fans were
incorrectly installed or located which reduced their
effectiveness.

HEALTH, HUMIDITY AND VENTILATION
The Building Research Establishment in Building
Regulations and Health has identified five major health
risks in homes. One of these is the hygrothermal
condition, which includes temperature and humidity;
another is house dust mites.
American research indicates that achieving relative
humidities of around 50% also assists to decrease
adverse health effects from bacteria, viruses, fungi,
respiratory infections and allergic rhinitis.
Consequently, properly planned energy efficiency and
ventilation can lead to healthier homes.

HOUSE DUST MITES - EXPERT SURVIVORS
The Nottingham study included an extensive review of the available research
evidence on house dust mites and their survival:
❑

House dust mites are about a third of a millimetre
in length. They are translucent and difficult to
see with the naked eye. House dust mites are
sightless, have eight legs and feed on human skin,
fungal spores, bacteria, pollen and plant material.

❑

Adult mites excrete some 20 droppings each day
similar in shape and size to pollen grain. One
gram of floor dust can contain up to 250,000
faecal pellets. It is these pellets, which are dry
and easily suspended in the air, which can cause
an allergic reaction in asthmatics.

The total costs of improvements ranged from £700 to
£5,500 per home.
The authors concluded that ventilation considerations
often appear simple but are relatively complex and
difficult to get right with the current level of installer
knowledge.

❑

MONITORING THE IMPACT
Modifications to housing do not necessarily result in
expected improvements to the occupants' health and
comfort. To see if housing investment is achieving its
desired aims, evaluation and monitoring is necessary.
This study undertook a range of monitoring tests
including:
❑
❑
❑
❑

Temperature and relative humidity monitoring
(including external conditions)
Blower door tests to test each home for its air
leakiness
SF36 self-completion health questionnaires
Monitoring of fuel consumption during
temperature survey

❑
❑
❑
❑
❑

Self completion diaries of living pattern
Peak flow monitoring where the user blows down a
small tube to measure lung function
Energy audits (NHER)
House condition surveys
House dust collection to analyse house dust mite
numbers

The authors do not consider that all these tests are
necessary in every study. However, many are
considered as essential, or very useful, for any
evaluation exercise.

The authors of the Nottingham study comment that
whilst there are standards for existing dwellings and
material changes of buildings, there are no standards
for most works to existing homes. Each week thousands of homeowners have new double glazed windows
with no trickle ventilators installed. This assists in
keeping moisture in the home. The Nottingham study
strongly suggests there is a need to widen the scope of
Building Regulations and to make key changes to
national standards and programmes e.g. the
government's HEES programme to give a higher priority
to ventilation.

One study found that for Dermatophagoides
Pteronyssinus (the most common mite in the UK)
the optimal conditions were 25°C and 80%
relative humidity. However, these mites multiplied
between 17°C and 32°C.

❑

Increasing energy efficiency can therefore provide
temperatures better suited to house dust mites.
Increasing temperatures will usually decrease
relative humidities but not necessarily to the point
where house dust mite survival is threatened.

❑

Present research literature indicates that a relative
humidity of below 50% is needed to stop growth.

_I

However, approximately 60% of the development
time of a house dust mite is spent in a dormant
state. One researcher found that they can then
"survive for months at 0% relative humidity."

❑

A fluctuating humidity will also assist their
survival. 4 hours out of 24 at 75% relative
humidity is sufficient to increase populations over
time even if the relative humidity is 35% for the
other 20 hours.

❑

Adult mites have sucker like feet and
protonymphs have been found "firmly glued" to
surfaces. Such factors prevent mites being easily
removed.

❑

There are a number of unanswered questions
relating to house dust mite survival. Exactly what
temperatures and humidities threaten the survival
of each species? How can mites be controlled in
beds? Are wild populations better survivors than
the house dust mites used in laboratory
experiments? Current research by University
College London and Cambridge University is
examining some of these questions in more detail.

Eradicating, or reducing as far as possible, all house dust mites is the essential target. However at the same time
it is important to remove all the allergen produced by the mites. The best way of doing this is also the subject of
current debate.

