
Housing and Health

Electromagnetic radiation in homes

Stella Lowry

Probably the greatest risk to health from electricity is
electrocution or fire caused by incorrectly installed or
maintained equipment,' but in this article I will discuss
the less obvious problem of exposure to electric and
magnetic fields. Many people have a vague worry that
living near distribution pylons or cables may be bad for
them, but is there any firm evidence of this?
Any biological effects of electromagnetic fields are

likely to be due to the eddy currents that the fields
induce in tissues. Any object that has an electric charge
has an electric field around it, the strength of which is
expressed as volts per metre. In Britain the highest
voltage overhead cables carry 400 kV, and at ground
level directly below them an electric field of about
10 kV/m is possible. The fields generated by these
high voltage lines have a range of 200-300 metres if
unshielded, but for local low voltage distribution lines
the range is only 10-20 metres.
The worry that exposure to strong electric fields

might damage health was raised in the late 1960s and
early 1970s by reports that Russian workers in 500
and 750 kV substations were complaining of vague
symptoms including headaches, lethargy, and loss of
libido (V P Korobhova et al, conference internationale
des grandes reseaux electrique a haute tension, Paris,
1972). The Russians concluded that the symptoms
were a stress response to frequent microshocks from
touching conducting objects in the strong fields. But a
laboratory study of the effects of induced electric
currents found no association with stress (l A Bonnell
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et al, conference on electric and magnetic fields in
medicine, London, 1985).
Some possible explanations for these symptoms

came from a study in electricity workers in Britain.2
They used personal dosimeters to record their exposure
to electric fields and were questioned about their health
by interviewers who were blind to the results of the
exposure studies. There was no significant correlation
between exposure and health, but there was an associa-
tion between poor health and working alone, working
long hours, and recent changes in shift patterns.

It is impossible to tell from the Russian studies
whether such factors might have influenced their
results. Even if the electric fields were to blame they
must have been extremely large. In houses we are
exposed to the electric fields generated by electrical
equipment and wiring, but these decrease rapidly with
distance from the source and, like all electric fields, are
easily shielded by objects in their way. It seems
unlikely that the low electric field strengths found
inside houses could damage health, but there are no
hard data.

Earlier this year the Sunday Mirror claimed that cot
deaths were attributable to strong electric fields in the
home. The story was taken up by the Channel 4
programme Hard News, which claimed that the
dosimeter used was unreliable and that some of the
interviews with bereaved parents had been misrepre-
sented. The Foundation for the Study of Sudden
Infant Deaths told Hard News that the articles had
"caused almost a panic," but Brian Maddox of the
Central Electricity Research Laboratories told me that
the evidence in the Sunday Mirror articles was so flimsy
that his unit had not even considered investigating the
possibility of an association.

Magnetic fields
If there are health effects of electromagnetic radia-

tion in homes it is more likely that they would be
caused by exposure to magnetic fields: typically these
are better inducers of eddy currents than are ordinary
electric fields. A magnetic field is induced when
electric current flows, its strength being measured
in tesla (1 microtesla= 1 ampere per metre). One
American study reported magnetic fields of 1000-
2000 [tT a few centimetres from handheld electrical
objects such as hairdriers and shavers, but the field
strength fell rapidly with distance from the object and
was negligible about a metre from the source.' The
magnetic fields associated with the highest voltage
overhead cables in Britain are up to 100 FtT. Unlike
electric fields, magnetic fields are hard to shield
and readily penetrate materials, including the body.
Trees and houses do not shield us from the magnetic
fields generated by power distribution lines near our
homes, and one worry is that there may be harmful
effects from exposure to these fields.

Cables and cancer
In 1977 Wertheimer and Leeper compared the home

environments of children with cancer in Denver,
Colorado, with those of controls and suggested that
there was an association between cancer and the
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Do pylons and cables near homes pose a threat to health?

density of power lines carrying high current loads near
the children's homes.4 They based their assessment on
a coding system for the lines rather than on direct
measurement of the fields in the homes. The line
configuration was coded by people who were aware of
the case or control status of the children in the house,
and there were no controls for housing density or
industrial pollution.
A case control study in Yorkshire that used infor-

mation from electricity board records to calculate
magnetic fields in children's homes found no sig-
nificantly increased risk of childhood cancer with
increasing field strength (A Myers et al, conference on
electric and magnetic fields in medicine and biology,
London 1985). But no data were available about past
exposure, and again no direct measurements were
made of the fields.

In 1986, as part of the New York State power
lines project, Savitz and colleagues studied child-
hood cancers and magnetic fields in homes.5 Like
Wertheimer and Leeper they used codes based on the
configuration"of high current lines, but the people.'
coding the houses were blind to the children's health,
and point measurements of magnetic fields in the
homes were also made. Savitz and his colleagues found
a small significant association between cancer and a
high current configuration of power lines, but a much
weaker association with measured fields (fig 1).

So the configuration of the wiring is possibly a better
guide to chronic exposure to magnetic fields than are
point measurements. Even so, another explanation is
that some other factor, such as overcrowding or
pollution, is operating. Even Savitz was cautious about
the implications of his research: "our study is not
sufficiently convincing to warrant drastic action by
homeowners."

FIG 1-Risk ratios for childhood
cancer and magnetic fields due to
power lines near homess
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Exposure to electromagnetic fields in houses depends
on three factors: the type of nearby power lines; the
current flowing in them; and the distance of the house
from the lines. Buildings offer little shielding from
magnetic fields, and there is no easy way to reduce
domestic exposure. Brian Maddox thinks that no ill
effects of electromagnetic fields in houses have been
proved conclusively but that enough questions have
been raised to warrant further investigation. He is
particularly concerned that publication bias might
have suppressed studies that had negative results, and
he also doubts whether the public is able to interpret
preliminary scientific reports fairly. The Central Elec-
tricity Generating Board is studying the magnetic
climate across Britain using mobile monitoring vans.
It is also studying individual exposure using personal
dosimeters and is planning national studies ofdomestic
exposure to electromagnetic fields and the risk of
childhood leukaemia.

Conclusion
There is no firm evidence that domestic exposure to

electromagnetic fields harms health. But, on the other
hand, neither is there any good evidence to calm public
fears generated by scare stories in the press.

Comment
We urgently need high quality epidemiological

studies into the effects, ifany, of electromagnetic fields
on human health. We do not even know what to
study-should we look at maximum field strengths;
changes in field strengths; average exposure; electric or
magnetic fields, or both; induced currents; or some-
thing quite separate? If the figures of Savitz et al are
correct then domestic exposure to electromagnetic
fields might double the incidence ofchildhood cancers.
This would still produce only about two cases per
10000 per year, although this is two too many. Any
study that aims at providing useful information must
therefore be very carefully designed and performed.
When the electricity industry in Britain is privatised it
is planned that the National Grid Company should
take over the Central Electricity Generating Board's
studies. These investigations must not be lost in the
process of reorganisation.
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