ANALYSIS OF CANCER INCIDENCE IN LOCAL AREAS

The smallest geographical area for which cancer incidence can be calculated is to the
level of electoral division (ED) of which there are over 3,400 in the country overall.
This is because population data, which is required to generate a rate of incidence
(number of cases per unit of population), is only available to this geographic level.
All patient address details registered by the National Cancer Registry are allocated to
a particular ED where ever possible.

Analysis of cancer rates in local areas compares the number of cancer cases that were
diagnosed in a specific ED or group of EDs, to the number of cases that we would
expect to occur there based on a known reference rate. Reference rates used for the
comparison are usually those known for the country overall or for the local health
board/region. Applying the reference rate to the population of the local area generates
an ‘expected number’ of cases — i.e. the number of cases that would be expected to
occur in the local area if the cancer incidence there was the same as in the reference
area. A Standardised Incidence Ratio (SIR) can then be generated, which is the ratio
between the number of cases observed and expected. SIRs are expressed as
percentages, where cancer incidence in the local area can be described as X% higher
or lower than the reference area.

It is important to be aware that the reference rates used in the analysis (national or
regional) are simply average overall rates. Therefore as in the case of all averages, it
is to be expected that some areas will show higher incidence rates and others lower
incidence rates than the reference. However it is the areas with higher than average
incidence rates which may give rise to undue concern where a cluster of cancers may
be suspected. It is important to be aware that areas with higher than average rates are
to be expected and mostly arise by random chance. To assess if the SIR shows a true
variation from the reference, a 95% confidence interval range is calculated i.e. the
range within which the calculated SIR will fall in at least 95 out of 100 calculations.
This provides an indication of the statistical reliability of the SIR and if the result can
be judged to show a true pattern i.e. is less likely to have occurred by random chance.

Analysis of cancer incidence in local areas in Ireland is problematic, mostly due to
small numbers of cases and wide range of cancer types usually involved. For
example, taking a low population area, where the number of cases expected is 5. If 5
cases are observed in the area, an SIR of 1.00 is generated indicating that cancer
incidence is the same as the reference. However, the addition of just one extra case
increases the SIR to 1.20 or 20% higher than the reference. While the 95%
confidence interval range may indicate that the SIR is not statistically significant, it
may still cause undue concern that cancer incidence in the area is so much higher than
the reference area.

Cancer is not a single disease but rather a group of conditions of varying rates of
incidence and prognoses, which affect different age groups and sexes. Risk factors
for cancer vary greatly between individuals and between cancer types. Most variation
in incidence between areas is known to be due to personal characteristics and not the
external environment. Unfortunately we have little or no knowledge of the risk



factors that patients are exposed to. Individual risk factors such as diet and lifestyle
and to some extent, genetic or inherited predisposition to cancer, have a major impact
on cancer incidence and unfortunately this information is either not available or exists
only in a very limited form. For example, the National Cancer Registry collects
information on smoking status where-ever possible but this data is not always
available or provided in sufficient detail to enable detailed analysis. Other factors
such as diet and exercise, drinking habits, and other lifestyle factors as well as outside
environmental risks are unknown.

Finally, patient address information that the Registry collects (and which is used to
allocate patients to their electoral divisions) is that provided by the patient when they
were diagnosed. However, we do not have any information regarding how long
patients lived at that address or if they lived at any other address prior to their
diagnosis. Therefore it is not possible to draw any firm conclusions using address
alone as a measure of any perceived risk.

A Note on Cancer Clusters from the National Cancer Registry website
htto:// Lie/ infolcl html
What is a cancer cluster?

A cancer cluster is an unusual number of cancers occurring during a specific time period
among people who live or work together. The impression that a cancer cluster exists usually
begins when someone's spouse, neighbour, or friend is diagnosed with cancer. This close
contact with cancer often brings an awareness of others who have cancer and a desire to
answer the question, "Why?" It is not uncommon for people to suspect the cancer cause is a
chemical in the environment. Increased awareness about cancer and the search for a cancer
cause may lead someone to contact the National Cancer Registry. The following cancer facts
might help answer some of your questions about cancer.

Cancer Facts

Cancer is more common than most people realize.

Cancer is the second leading cause of death in Ireland, following heart disease. About 30% of
Irish now living will eventually have cancer. Over the years, cancer will strike about three out
of four families. Given these statistics, it is not surprising to know several people in an area or
workplace who have cancer.

ncerisn ne di

Cancer is a group of more than 100 diseases characterized by uncontrolled growth and
spread of abnormal cells. Different types of cancer have different causes, different rates of
occurrence, and different chances for survival. What turns a breast cell into breast cancer isn't
what turns a white blood cell into leukaemia. Therefore, we cannot assume all the different
types of cancer in a community share a common cause.

In addition, even if the cancers seem to be similar, they may not have a similar cause. Cells
have a variety of genes that keep them functioning normally and it takes a combination of
factors - what cancer biologists call multiple "hits"- to make a cell cancerous. One


http://www.ncri.ie/cancerinfo/clusters.shtml

combination may be a genetic defect combined with an exposure to a cancer-causing agent
(also called a "carcinogen"). Another combination may be a lifestyle factor such as smoking
combined with a specific viral infection. To further complicate matters, each of these factors
can be modified by individual characteristics that are poorly understood. Thus, it is possible
that the cases of a certain cancer in a cancer cluster may have causes that are unrelated to
each other.

The risk of havi : it

While cancer occurs in people of all ages, cancer rates rise sharply among people over 45

years of age. When a community consists primarily of people over the age of 45, we would

expect more cancer than in a more mixed area. We would expect even more cancer if most
people were over the age of 60.

While the exact cause of most cancers is unknown, the most common types of cancer are
associated with lifestyle factors.

Cancer may be caused by a variety of factors acting alone or together over many years.
Scientists estimate that most cancers are associated with factors related to how we live,
called lifestyle factors. Evidence reviewed by the American Cancer Society suggests that
about one-third of the 550,000 cancer deaths that occur in the United States each year is due
to dietary factors (for example, excess calories, high fat, and low fibre). Another third is due to
cigarette smoking. Other lifestyle factors which increase the risk for cancer include drinking
heavily, lack of regular physical exercise, promiscuous sexual behavior, and sunlight
exposure. Some cancers have been associated with certain viral infections. A family history of
cancer increases a person's chances of developing some cancers. Finally, occupational
exposure to some chemicals increases the risk for a few cancers.

Environmental f r nt for a small percen f all cancer hs.

Many people believe that cancer is usually caused by exposure to toxic substances in the
environment. Contrary to this belief, however, the cancers that occur most frequently are
caused by lifestyle factors. We do not know the exact impact of environmental pollutants on
cancer development, but scientists estimate that fewer than 10%, and probably no more than
3-4% of cancer deaths are related to external environmental factors such as radiation and
toxic chemicals.

Cancers today are usually related to events that happened many years ago.

Cancer does not develop immediately after contact with a carcinogen. Instead, there is often
a long period, 15 to 30 years, between the exposure to a carcinogen and medical diagnosis of
cancer. This makes it very difficult to track what caused the cancer. The cancers we see now
are usually related to a lifetime of certain habits or exposure to a carcinogen many years ago.
And, in a mobile society like ours, cancer victims who seem to be clustered may not all have
lived in an area long enough for their cancers to be caused by exposure to a carcinogen in
the community environment.

Cluster Facts

Cancer clusters may occur by chance.

Even if there are more people with one type of cancer in a community than might be
expected, we cannot assume it was caused by exposure to a cancer-causing agent in the
environment. The cluster may have occurred simply by chance. There are several principles
to keep in mind when investigating a cluster of cancer:

People have a tendency to see patterns in random events.

For example, in a coin toss, people assume that a sequence of 6 "heads" in a row is
somehow less random than "head-tail-head-head-tail-tail." But in reality, both sequences are
equally likely.

People tend to isolate a cluster from its context.

This is known as the "Texas Sharpshooter Fallacy." The Texas sharpshooter shoots at the
side of a barn and then draws a bull's-eye around the bullet holes. In the same way, we might



notice a number of cancer cases, then draw our population base around the smallest area
possible, neglecting to remember that the cancer cases actually came from a much larger
population.

To decide whether the number of people with cancer in a reported cluster may be more than
expected, epidemiologists use data from national cancer registries to calculate an "expected"”
number of cases. They then compare the "expected" number of cases with the "observed"
number of cases by performing one or more statistical tests. In making statistical comparisons
- usually at a "95% confidence level" - five of 100 comparisons may be significantly different
by chance alone.

A typical cancer registry tracks 80 different kinds of cancer. Using these facts, statisticians at
the California Department of Health Services have calculated that there is a 98% chance that
a given community will show a statistically significant but totally random elevation in the rate
of at least one type of cancer. Thus, even when a statistical test shows there is a "statistically
significant” difference between the observed and the expected number of cases, in many
instances the significant difference is due to chance and not to a real hazard in the
community.

The following references are recommended for further information on the causes of cancer
and cancer clusters:

e Trichopoulos, D. et al "What Causes Cancer?" Scientific American, Sept, 1996.
http://www.sciam.com/0996issue/0996trichopoulos.html E'.

Gawande, A. "The Cancer Cluster Myth." The New Yorker, February 8, 1999.

The National Cancer Institute's website, located at thtp://www.nci.nih.gov E'.

The American Cancer Society's website, located at http://www.cancer.org E'.
Robinson, D. Cancer clusters-findings vs feelings. Medscape November 2002. Online

at http://www.medscape.com/viewarticle/442554 &
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