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Childhood acute lymphoblastic leukaemia was not linked to
magnetic-field exposure from power lines

•:;-iirietMS, Hatch EE, Kleinerman M ,
fetal. Residential exposure to mag-

netic fields and acute lymphoblastic
:: Jeiikemia in children. N Engl J Med.

Objective
> To determine whether residential ex-
; .Ipbsure to magnetic fields from power

: viines is linked to the development of
• :acute lymphoblastic leukaemia (ALL)
7iri children.

Design
:;. Case-control study.

Setting
::;-1?XJ.S. states.

participants
; Children who were diagnosed with ALL

: .before 15 years of age between 1989 and
• •; 1994 were matched by age, race, and
.'.telephonenumbers to a control group.
; Summary residential magnetic-field
-measurements were available for 638
, -children with ALL and 620 control-
s/group children.

Assessment of risk factors
For children < 5 years of age, magnetic
fields were measured in homes where

•the children had lived for > 6 months

Commentary

and spent > 70% of their lives. For
children > 5 years of age, magnetic
fields were measured in homes in
which the children had spent > 70%
of the 5 years preceding the date of
diagnosis. Technicians who were
blinded to the case and control status
of the participants measured magnetic
fields for a 24-hour period in each
child's bedroom and for 30 seconds in
other rooms and outside the front door.
The residential wire-code categories
were assessed for a subgroup of 416
pairs of participants (excluding chil-
dren with the Down syndrome) with
stable residences and for 230 pairs
whose families had lived in the resi-
dences during the mother's pregnancy
with the participating child.

Main outcome measures
The risk for ALL according to 4 levels
of residential magnetic-field exposures
and 2 classifications of wire codes.

Main results
Risk estimates were adjusted for the
age of the child at diagnosis of ALL,
sex, mother's educational level, and
family income. The odds ratio (OR)
for ALL was 1.24 (95% CI 0.86 to
1.79) at exposures > 0.200 fiT com-
pared with a reference level of < 0.065

. Electromagnetic fields are neither a major
::nor minor cause of childhood ALL. The
study by Linet and colleagues found no link
between residential exposure to magnetic

: .fields from power lines and childhood ALL.
.. For nearly 2 decades, this has been a contro-
. versial issue in North America and Europe
because some epidemiological studies have
suggested a possible weak association with
childhood cancer, whereas others reported
no increased risk (1). Because electricity and
power lines are omnipresent in our society,
this topic is of extreme interest to patients,
families, and entire communities. Exposure
to ionising radiation clearly increases the risk
for leukaemia by penetrating tissues and
damaging DNA. Nonionising radiation,
such as low-frequency electromagnetic
waves, does not. Low-frequency magnetic
fields do not produce enough energy to
damage DNA. At 60 Hz, the maximum

permissible exposure is an interval current
density of 1 jxA/cm2, whereas a neuronal
action potential generates 800 pA/cm2 (2).
Known causes of ALL, such as hereditary
syndromes, ionising radiation, and immu-
nodeficiency states, have characteristic ge-
netic mutations involving oncogenes and
tumour suppressor genes (3).

The results of this study di ffer from previ-
ous reports for several reasons. The study-
involved a large patient population as part
of a collaborative effort by die National
Cancer Institute and the Children's Can-
cer Group. AH of the data coilection was
done by technicians blinded to patient sta-
tus, and magnetic-field measurements
were made shortly after the time of diag-
nosis. Previous studies relied on such sur-
rogate markers of exposure as wire
codings, which show poor correlation to
the actual exposures. Linet and colleagues

U.T. The risk did not increase with
increasing exposure (P = 0.22). Adjust-
ment for family income, parental edu-
cation level or occupation, birth order,
or residential characteristics did not
alter the association. No association
existed between risk for ALL and the
highest wire-code categoiy for either
the Wertheimer-Leeper classification
(OR 0.88, CI 0.48 to 1.63) or the
Kaune-Savitz classification (OR 1.04,
CI 0.65 to 1.66). Risk for ALL was not
associated with magnetic-field levels
or wire codes in the homes in which
mothers lived when pregnant with the
participants (OR for a magnetic-field
level > 0.200 pT 1.24, CI 0.69 to 2.23).

Conclusion
No association existed between risk for
childhood acute lymphoblastic leukae-
mia and residential exposure to magnetic
fields from power lines.
Sources of funding: hi part; National Cancer
Institute and the University of Minnesota
Children^ Cancer Research Fund.
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developed magnetic-field measurement
protocols based on 2 previous personal
exposure studies (4). Because ofits impor-
tance to the public, this study also had an
outside advisory group that reviewed the
data at specified intervals. The most im-
portant result of this study is that epide-
miologists can now focus on biologically
based research in determining the cause
of leukaemia.

Jeanna Welborn, MD
University of California, Davis
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