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Abstract:

A study on the incidence

of

childhood leukemia among residents (aged
O-I4 years) near high-power transmission
lines was investigated in three districts of

Taipei Metropolitan Lre , where a lot of
high-power transmission lines are passed.
A total of 28 cases of childhood leukemia
were reported from the three districts
between 1987 and 1992. The standardized
incidence ratio (SIR) of childhood
leukemia in households within 100-meter
distance from the transmission line was
found to be significantly elevated (7 vs.
2.55, SIR=2.74, 95o/oClzL3l-5.75). The
possible association
findings indicate
^
between high residential EMF exposures
and risk of childhood leukemia.

INTRODUCTION

Over the past decades, there has
been emerging concern about possible
health risk of childhood leukemia posed
by exposure to residential 50-60 Hz
electromagnetic fields (ENrF)tl-61. This
concern began with Weitheimer and
Leeper's suggestion that the occurrence
of childhood cancers is higher in areas
where EMF emanate from electric power
distribution lines[ I l. Recently, cohort
studies on households residing near high
voltage power lines in several countries
also denote similar findings of elevated

risk of childhood leukemia among

children living close to high power
lines[2-6]. In the present study, the
incidence of childhood leukemia in three
districts of the Taipei Metropolitan area
where a lot of high power transmission
lines are passed has been investigated to

further explore possible health risk of
childhood leukemia posed by exposure
to EMF.

MATERIAL AND METHOD

The three districts (namely Shihlin,
Tucheng and Hsichuh) in the Taipei
Metropolitan area where a lot of high
power transmission lines (69-345 KV)
were passed, have been identified in the
previous study[6]. The children
population (aged 0-14 years) in the three
districts was around 145.000 in 1990. A
total of 28 cases of childhood leukemia
from the three districts were reported to
the Cancer Registration Center in
Taiwan between 1987 and 1992. The
households in these three districts were

separated

into two

categories:
households within 100-meter distance
from transmission lines and households

outside 100-meter of transmission lines.
The expected number of cases(ExP) of
childhood leukemia among children in
the households was calculated by the
person-year approach, using S-year age
group and specific calendar leukemia
incidence in Taiwan, multiplied by the
corresponding age and specific calendar

year childhood population in the
households of studied category.
Standardized incidence ratios(SIRs)

were estimated by dividing the observed
nurnber of leukemia cases (OBS) by the
E)(P. An EMDEX II was used to
conduct spot measurements of magnetic
fields in households.
RESULTS

Table I shows a

significantly

elevated SIR of childhood leukemia
cases among children in households
within 10O-meter of high power
transmission lines in the study area (7vs.
2.55, SIR:2.74, CI:l .3 I -5 .7 5). The
elevated risk is particularly remarkable at
young age group of 5-9 years old (4vs.
0.79, SIR:5.06) On the other hand, the
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children in households outside 100meter of transmission lines do not show
any elevated risk of childhood leukemia
(Table 2). However, the spot
measurements of magnetic fields
intensity in households with childhood
leukemia case revealed that 2l out of 28
(7 5%) households had an average
household magnetic field over 3mG
mainly due to a near-by distribution line
or transformer. These findings suggest a
possible association between high
residential EMF exposures and risk of
childhood leukemia.

found a significantly high SIRs among
households within 100-meter. but not
elevated SIRs among those outside 100meter of the transmission line which
indicated a possible association between
high residential EMF exposures and risk
of childhood leukemia, since the
socioeconomic status and other
geographic variables of households are

almost the same between these two
groups of households in the same
districts.

CONCLUSION

Our findings of a high risk of

Tablel. Standardized incidence ratios (SIR)

of

childhood leukemia cases

irmong

households within 100-meter of high power
transmission lines in the study area

EXP SIR(e5%CD
0-4 2 | .2r 2.48(0 .62-9 .92)
5-9 4 0.79 5.06(1.90-3.50)..
10-14 l 0.60 1.67(0.24-r 1.86)
Total 7 2.55 2.74(L 3l-5 .75\.

Aee(yrs) OBS

*

p<0.05

Table 2. Standardized incidence ratios (SIR)

of childhood leukemia cases among
households outside 100-meter of
transmission lines in the study area

EXP

SIR(95%CD

0-4 r0 8.47 1.18(0.64-z.re)
s-e 7 6.40 1.09(0.52-2.29)
10-14 4 s.ls 0.78(0.29-2.08)

Total 21

19.77 1.06(0.69-1.63)

The application of
incidence ratios(SlRs)
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