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The search for "clusters" of cancer cases has been a major feature of epidemiological research during the last
decade, whether this be a search for aggregations of cases within families, within factories or in geographic terms.
The investigation of geographic clusters has attracted the attention of the general public, particularly at a period
when there is growing awareness of environmental matters in many countries. Much of the recent activity in this
whole area of research has its origin in a television programme made by Yorkshire Television in the United
Kingdom, which highlighted the situation of children's leukemia in villages around the nuclear reprocessing plant
of Windscale (now Sellafield) in West Cumbria in the north of England. Increasingly, community groups are
seeking technical assistance in evaluating and investigating apparent cancer clusters in their community. Similarly,
there is frequently community pressure to investigate adverse health effects around point sources such as chemical
plants, nuclear plants and waste disposal sites. This pressure has invoked the continuing and growing interest of
Public Health departments and other epidemiological groups in investigating disease clustering and disease clusters.
In a surprisingly large number of instances, these studies have concentrated on leukemia and, specifically, on
leukemia in children.

The history of investigation into leukemia clusters dates back to the early years of this century and is peppered
with controversy regarding the role of chance in the occurrence of clusters. The situation is complicated by a lack of
the biological insight necessary to decide what kind of patterns to look for.

The result was the use of such a variety of analytical methods that it is difficult to synthesize or even compare the
results from many of the earlier studies. Recently, more modem methods have been developed to investigate disease
clustering. With the current high levels of interest in disease clustering among many diverse groups and amid
continual pressure to examine large datascts for evidence of clustering, it seems important and timely to evaluate the
performance of characteristics of the various clustering methodologies.

Clustering is a poorly defined concept and an adequate definition is extraordinarily difficult. It is important to
distinguish between the notion of an individual cluster, corresponding to an excess number of cases in one small
area or around a point source, and between the general tendency for clustering by which is meant a more
heterogeneous "clumped" distribution of cases of disease than would be expected from the variation in population
density and chance fluctuations. While precise mathematical models can be formulated from these concepts, these
are generally too inflexible to encompass the full range of possibilities seen in practice.

Modern methodological developments have involved two distinct methods: quadrat counts [Potthoff and
Whittinghill (1966), Urquhart and Black (1988)] and distance methods [Cuzick and Edwards (1990), Openshaw
(1987), Besag (1989)].

To investigate the comparative performance of these methods, fifty datasets were generated based on various
clustering scenarios for childhood leukemia in Yorkshire. The five groups who developed these methods were asked
to interpret each dataset in a blind manner. All methods had reasonable success in detecting randomness but all had
false positives and false negatives.

It was generally difficult to locate clusters particularly if the location was within or in close proximity to an
urban conurbation.



Statistical methods can indicate (with some error) whether clustering is present but cannot tell whether it is
"real", i.e., whether cases arc related to each other through some social or biological mechanism or through having a
common relationship to some oilier event or circumstance. It can be concluded that, despite limitations to the
methodologies and the underlying data (particularly population-at-risk), investigations of clusters represent one of
many tools for hypothesis generation and refinement but that new putative causes will always require further, more
specific studies before the results become meaningful.
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