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Abstract

Objective To determine whether there is an association between distance of home address at birth from high voltage power lines and the incidence of leukaemia and other cancers in
children in England and Wales.

Design Case-control study.
Setting Cancer registry and National Grid records.

Subjects Records of 29 081 children with cancer, including 9700 with leukaemia. Children were aged 0-14 years and bom in England and Wales, 1962-
95. Controls were individually matched for sex, approximate date of birth, and birth registration district. No active participation was required.

Main outcome measures Distance from home address at birth to the nearest high voltage overhead power line in existence at the time. 2 {l 3
>

Results Compared with those who lived > 600 m from a line at birth, children who lived within 200 m had a relative risk of leukaemia o(1.69 (95%
confidence interval 1.13 to 2.53); those born between 200 and 600 m had a relative risk of 1.23 (1.02 to 1.49). There was a significant (P<0017Tend in
risk in relation to the reciprocal of distance from the line. No excess risk in relation to proximity to lines was found for other childhood cancers.

Conclusions There is an association between childhood leukaemia and proximity of home address at birth to high voltage power lines, and the apparent
risk extends to a greater distance than would have been expected from previous studies. About 4% of children in England and Wales live within 600 m of
high voltage lines at birth. If the association is causal, about 1% of childhood leukaemia in England and Wales would be attributable to these lines,
though this estimate has considerable statistical uncertainty. There is no accepted biological mechanism to explain the epidemiological results; indeed, the
relation may be due to chance or confounding.

Introduction

The electric power system produces extremely low frequency electric and magnetic fields. Since 1979 there has been concem that these fields may be associated with cancer.!

C has ated on magnetic rather than electric fields and on childhood leukaemia in particular. A pooled analysis of nine studies that met specified quality criteria found that
children living in homes with 24 hour average fields of 2 0.4 uT have twice the risk of leukaemia.2 In 2001 the Intemational Agency for Research on Cancer classified extremely low
frequency magnetic fields as "possibly carcinogenic” on the basis of "imited” epidemiological evidence and “inadequate” evidence from animals.

Magnetic fields in homes arise mainly from low voltage distribution wiring, house wiring, and domestic appliances. Only a small fraction of homes are close
to high voltage overhead power lines (transmission lines), but in these homes the power line is likely to be the main source of magnetic field.

We investigated whether proximity of home address at birth to transmission lines in England and Wales is associated with increased risks of childhood
cancer. It is not known which period of life, if any, is relevant to induction of cancer by magnetic fields. Previous research has considered address at
diagnosis or throughout some specified period. Over half (55%) of cases of childhood leukaemia and 43% of other cancers in childhood occur by the
age of 5 years.

Methods

Cases and controis

Children aged 0-14 years with {malignant neop! and tumours of the central nervous system and brain) in England, Scotland, and Wales, ascertained through several
sources incdluding the National Cancer Registration System and the UK Chiidren's Cancer Study Group, are included in the National Registry of Childhood Tumours at the Childhood
Cancer Research Group.

We identified nearly 33 000 cases of childhood cancer in children bom in England and Wales, 1962-95, and diagnosed in England, Wales, or Scotland
over the same period. We obtained birth information for just over 31 000 cases, 1700 having been excluded because the child was adopted or the birth
record could not be traced. For each case we selected from birth registers a control matched for sex, date of birth (within six months), and birth registration
district Registration districts vary greatly in size and are frequently redefined; there are currently about 400. We attempted to find the postcode and
approximate grid reference of the address at birth for all cases and controls, but this was not always possible. The final dataset comprised 29 081
matched case-control pairs (9700 for leukaemia) that we could map with respect to transmission lines.

Calculation of distance from power lines

We looked at overhead power lines forming the National Grid in England and Wales—that is, all 275 and 400 kV overhead lines (the highest voltages
used) plus a small fraction of 132 kV lines, about 7000 km altogether. We obtained the grid references of all 21 800 pylons concerned from the records of
National Grid Transco. Using the postcode at birth we identified subjects living within 1 km of a transmission line. For 93% of these addresses we
obtained, from the Ordnance Survey product AddressPoint, a 0.1 m grid reference and hence calculated the shortest distance to any of the transmission
lines that had existed in the year of birth, re-creating previous locations of lines when necessary and possible. For calculated distances less than 50 m, we
took the average of the nearest and furthest points of the building from the line, using large scale maps. We aimed to obtain a complete set of accurate
distances for all subjects within 600 m of a line, a distance chosen to be well beyond that at which the magnetic field from the line is thought to be
important.

Statistical analysis . :

We used conditional logistic regression on the matched case-control pairs to calculate relative risks and X2 values.

Results

Table 1 shows the distribution of distances from the nearest line for cases, subdivided into leukaemia, central nervous system/brain, and “other," and for matched controls. Most (97%) of
these distances were 2 600 m. The relative risk is an estimate of the incidence compared with that at distances 2 600 m. For leukaemia, at each distance category < 600 m the relative
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