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This overview of Canadian studies of the epidemiology of childhood leukemia includes a historical review of
early studies, a summary of recent work that has been performed in Ontario, and a description of research that is
currently under way across Canada. The focus of this review is on studies of the etiology of leukemia, which can
employ a wide range of cpidemiologic research methods. Therefore, this presentation is not limited to the formal
investigation of cancer clusters because this is only one of many important and relevant epidemiologic approaches.

Epidemiologic studies of leukemia that were performed in Saskatchewan, Manitoba and Ontario during the
1960s focused on the association between socio-dcmographic or clinical factors and the incidence of the disease.
A study performed in Quebec in the 1970s was one of the first to examine the relationship between parental
occupation and the risk of cancer, including leukemia, in offspring. These historical studies will be reviewed.

Research that was recently conducted in Ontario focused on the question of whether childhood leukemia was
associated with nuclear facilities. Following reports of leukemia clusters among children in the vicinity of certain
nuclear facilities in the United Kingdom, Clarke et al. performed an écologie study of childhood leukemia rates
from 1950 to 1987 in five regions of Ontario within 25 kilometres of a nuclear facility. The three types of nuclear
facilities that operate in Ontario include: a research and development facility; two uranium mining, milling and
refining facilities; and two nuclear power generating stations. The primary aim of the Ontario study was to examine
whether the leukemia mortality and incidence rates among children born to mothers residing in the vicinity of the
nuclear facilities differed from the provincial average. This study was specifically designed to determine whether in
Ontario there was a birth cohort phenomenon as was reported in 1987 in the region around the Sellafield nuclear
fuel reprocessing plant in England. The Ontario Cancer Registry was used to identify children, aged 0-14, who died
from or were diagnosed with leukemia. Overall, the observed number of leukemia deaths (O = 54) was slightly
greater than expected (E = 46.1) during the period of facility operation, but the difference was within the bounds of
chance variation. In the analysis of individual facilities, confidence intervals were generally wide because of the
small observed and expected numbers; however, in the vicinity of a specific nuclear power generating station the
observed relative excess of leukemia was close to being beyond the bounds of change variation.

In 1990, when this écologie study was being completed, a case-control study in England was reported which
showed that in the vicinity of the Scllafield nuclear fuel reprocessing plant there was a strong association between
paternal occupational radiation exposure and leukemia in offspring. Subsequently, we began a case-control study in
Ontario to test this hypothesis, that is, to determine whether the occurrence of childhood leukemia was associated
with the occupational exposure of fathers to ionizing radiation. This study focused on the effects c exposures
received during employment in the nuclear industry, particularly in the period before a child's conception. Cases
where children (age 0-14) with leukemia who were born to mothers residing in the vicinity of an operating nuclear
facility in Ontario from 1950 to 1988 were identified from the Ontario Cancer Registry. Eight controls per case
were selected from birth certificates, and were matched by date of birth and resident at birth. A computerized record
linkage v/as performed to identify fathers monitored by the National Dose Registry for occupational exposure to
ionizing radiation. In the vicinity of five nuclear facilities in Ontario, 112 cases and 890 controls were identified.
A discussion of preliminary results of this study will be presented.

A major theme of current Canadian research is the effect of exposures to environmental agents other than
ionizing radiation. Currently, large scale epidemiologic studies of childhood leukemia are in progress in British
Columbia and Quebec, and a large study is now beginning in Ontario. These major studies employ a case-control
design and aim, in particular, to determine whether childhood leukemia is associated with electromagnetic fields,
although the complete range of potential risk factors are being taken into account. Also, studies of whether the
spatial distribution of leukemia is related to regional variation in environmental factors have recently been reported
from Quebec and are currently under way in Ontario.
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