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Colorectal cancer in the north and south of Ireland
1950-1984

F Kee, C Patterson, B Collins

Abstract
Study objective-Northern Ireland has

the highest standardised mortality ratios
for colon cancer in the United Kingdom and
the Republic of Ireland has some of the
highest mortality rates for cancer in the
world. The aim ofthe study therefore was to
investigate trends in colorectal cancer in the
north and south of Ireland over the period
1950 to 1984.
Design-The study was a cohort analysis

of deaths from colorectal cancer for ages

35-74 years by five year age groups, divided
by sex.

Setting-This was a population study
involving all cases reported to the Registrar
General of Northern Ireland and the Eire
Vital Statistics and Central Statistical
Office during the study period.
Measurements and main results-As in

mainland Britain, rectal cancer mortality
declined in the north and the south during
the study period, but the fall began sooner

for males than females. Colon cancer

mortality fell in the late 1950s but
subsequently rose to its previous high levels.
Conclusions-The observation that there

were declines in mortality in the north and
south of Ireland in the late 1950s does not
support the hypothesis that altered diet due
to war rationing in Great Britain and
Northern Ireland underlay the fall in
British colon cancer mortality after the
war. The very high standardised mortality
ratios for colon cancer in Northern Ireland
highlight a continuing major public health
problem in the region.
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Mortality from colorectal cancer in the British
Isles has changed considerably during this
century. There have been important declines in
age standardised death rates in England, Wales
and Scotland.'13 Though broadly parallel trends
have emerged, the mortality rate in Scotland has
remained higher than in England and Wales for 70
years.4 Northern Ireland has the highest
standardised mortality ratios for colon cancer

within the United Kingdom5 (fig 1), and the
Republic of Ireland shares with New Zealand
some of the highest national mortality rates in the
world.6 7

Variations in mortality over the last 30 years in
Northem Ireland have not previously been
reported, but trends have been highlighted in the
Republic of Ireland.7 8 Notably, colon cancer

mortality in both sexes rose significantly between
1950 and 1982,8 with an apparent plateau and

slight decline after the mid 1970s.7 However,
although allowance may be made for a changing
age structure in the population by age
standardisation, the interpretation of trends may
be complicated by the presence of cohort effects.
That such effects may be important in colorectal
cancer has already been shown in England and
Wales.3
The present paper describes the time trends in

colorectal cancer mortality for Ireland as a whole
between 1950 and 1984 and findings are
contrasted with the epidemiological data from
mainland Britain.

Methods
For each year in the 1950-84 period, for ages
between 35-74 years, numbers of deaths from
cancer of the colon (ICD 153) and rectum (ICD
154) and age and sex specific mid-year population
estimates (in five year age groups) were abstracted
from the Annual Reports of the Registrar General
of Northern Ireland, from the Eire Annual
Reports on Vital Statistics and Central Statistical
Office, Dublin, and from unpublished data on
certain revisions from both of these sources. The
total population of Northern Ireland over this
time was approximately 15 million and of the
south, approximately 3 million.
The changes in death rates over the period are

displayed graphically, using directly age
standardised mortality rates for the seven
consecutive quinquennia between 1950-84,
standardising to the world population structure.9
Standardised rates for England and Wales are
shown for comparison.
The effects of age, period at death, and birth

cohort on mortality rates have been investigated
for each disease and sex, by using the age-period-
cohort modelling approach'0 for all deaths
between 35 and 74 years. Briefly, the significance
of age, period, and cohort effects may be assessed
by fitting a series of nested models and using the
changes in goodness of fit to obtain likelihood
ratio x2 statistics. Older age groups were not
included because of the doubt about the coded
cause of death in the very old.

Results
Figures 2 to 5 show the time trends in colorectal
cancer in Ireland and England and Wales during
the 1950-84 period. Important differences
emerge between diseases, between the sexes, and
to some extent between countries. Figures 2 and 3
show that, although death rates from colon cancer
in 1950 differed little in the three regions, a
marked differential in mortality between Ireland
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rates among females began somewhat later than in
the other countries.

Likelihood ratio x2 tests obtained from fitting
various models to the Irish data are shown in the
table.

COLON CANCER
The first line of the table indicates that, for males,
period effects were significant when added to the
model containing terms for age. Only for males in
the Republic were cohort effects significant (line
2). In Northern Ireland males, line 3 shows that
period effects persisted after adjustment for
cohort. In the Republic there was significant lack
of fit in the full age-period-cohort model, and the
period and cohort effects in lines 3 and 4 were no
longer significant when adjusted for extra Poisson
variation.1 For Republic of Ireland males,
secular trends could therefore be explained
equally well by either period or cohort effects, but
for Northern Ireland males period effects were
clearly preferable.
There was no evidence of significant period or

cohort effects for females either in Northern
Ireland or in the Republic.

Figure I Female (a)
and male (b)
standardised mortality
ratios of UK Home
Countries 1984 (colon
carcinoma).

reland

and England and Wales had emerged by 1980-84.
Ireland as a whole, in keeping with England and
Wales, showed some decline in mortality during
the 1950s, perhaps more marked among males,
but by the early 1960s mortality rose in an almost
parallel fashion in the north and south of Ireland.
In females, mortality appears to plateau and then
decline slightly in the early 1980s.
For rectal cancer figs 4 and 5 indicate that the

mortality in Ireland and England and Wales has
shown broadly comparable declines over the
study period. In Northern Ireland, declines in
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Figure 2 Trends in age
standardised colon cancer
mortality in the British
Isles 1950-84 (males
35-74 years)

Figure 3 Trends in age
standardised colon cancer
mortality in the British
Isles (females 35-74
years)
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Figure 4 Trends in age standardised rectal cancer
mortality in the British Isles (males 35-74 years)
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Figure S Trends in age standardised rectal cancer
mortality in the British Isles (females 35-74 years).

RECTAL CANCER
Lines 1 and 2 of the table show that, for males and
females, both period and cohort effects were
significant when added to the model containing
terms for age. When period effects were adjusted
for age and cohort (line 3), only the Republic of
Ireland male results maintained their
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Effect Degrees of Northern Ireland Republic of Ireland
freedom

Males Females Males Females

Colon
Period/Age 6 14.6* 12-3 309t 12 1
Cohort/Age 12 109 17-6 38 3$ 13 1
Period/Age, Cohort 5 11.2* 7-4 14 2*# 10 8
Cohort/Age, Period 12 7-5 12 8 21 6*# 11-8

Rectum
Period/Age 6 34 5$ 21-5t 43 1t 14.1*
Cohort/Age 13 46-7$ 364$ 31 6t 24.9*
Period/Age, Cohort 5 3 1 3-6 18 6t 7 0
Cohort/Age, Period 12 15 3 18 4 7 0 17 8

a Effect: Period/Age-The effect of fitting period after fitting age
Cohort/Age-The effect of fitting cohort after fitting age
Period/Age, cohort-The effect of fitting period after fitting age and cohort
Cohort/Age, period-The effect of fitting cohort after fitting age and period

* p <0-05; t p <0-01; t p <0001; # non-significant after allowing for extra Poisson variation.

significance. Line 4 shows that, in every case,

cohort effects were no longer significant after
adjustment for age and period. In most cases,

secular trends could therefore be explained
satisfactorily either by period or cohort effects,
and it was not necessary to include both period
and cohort effects. Only for Republic of Ireland
males were period effects clearly preferable.
The limited evidence available would therefore

appear to support period effects in preference to
cohort effects for the explanation of Irish
mortality trends.

Discussion
The purpose of this paper is to describe the trends
in colorectal cancer in Ireland, north and south,
and to put these trends in the context of the
mainland Britain trends over the same period. It is
not the intention to enter into the continuing
debate on the usefulness of particular methods of
separating the effects of age, periods or cohort
from a vital rate matrix.'2
As has been indicated elsewhere1 2 the trends

are not thought to be attributable to changes in
coding and certification practices, especially when
the "very old" deaths have been excluded. Any
such changes would be expected to have the same
effect on males and females.3 An alternative may
be that changing diagnostic practices could
account for the observed trends. This point
warrants careful consideration. The most
important diagnostic innovation during the
period (which may have had greater effects on

more proximal colonic tumours) was the
introduction of double contrast barium enema in
the late 1960s. It is hard to concede that this was
the explanation for the rise in colon cancer

mortality in Ireland in the late 1960s, when
colonic and rectal disease mortality followed
downward trends on mainland Britain where
diagnostic access presumably increased during a

roughly equivalent period. Indeed the near

parallelism of the rise in colon cancer mortality
north and south in the late 1960s would be
difficult to explain on the basis of diagnostic
access. It is unlikely that such access diffused at
the same rate in the south as in the north of Ireland
since, for much of this period, there was no

National Health Service in the Republic of
Ireland. 13

These trends would be greatly clarified if
accurate local incidence data were available. Some
of the decrease in mortality that occurred in the

UK mainland after 1950 has been attributed to
improved survival.2 Differences in survivorship
between small areas have been found elsewhere to
underlie geographical mortality differentials,'1'6
but without high quality incidence data broken
down by subsite,17 such a premise would be hard
to evaluate further in Ireland.
More interesting perhaps, in view of a renewed

emphasis on the primary prevention ofcancer, are

the putative effects of changing exposures to
dietary risk factors. It has been contended that the
declines in colorectal cancer mortality observed
on mainland UK in the 1950s were attributable to
a large degree to the healthier diet adopted by
most of the population during war rationing 10
years earlier.' 2 18 During this period,
consumption of meat and fat products decreased
and crude fibre intake increased.2 In general, it is
accepted that dietary factors affect the risks of
colonic disease more than rectal disease,'9 but
although the decline in rectal cancer mortality in
Ireland seems more consistently to reflect similar
mainland declines, the contrast with colon cancer

may be significant. The similar falls in Ireland
both north and south of the border in the late
1950s and subsequent rises in the early 1960s do
not clearly support the dietary hypothesis
expounded above. Whilst changes in the
Northern Ireland diet reflected those of the
mainland during the war, no such rationing was

introduced in the South. Indeed a recent analysis
ofthe 1948 National Food Survey in the Republic
of Ireland clearly indicates that intakes of fat and
meat products were well above those of UK
citizens at that time (M Crawford, personal
communication).
However the weaknesses of such ecological

inference in epidemiology are well known.20 21
Though a similar anomaly was described in New
Zealand,6 where excess dietary risks were similar
for both Maoris and non-Maoris during a period
when colorectal cancer was falling among Maoris
and rising among Europeans, it is possible that
genetic variation in New Zealand could have
accounted for some of the inter population
differences in responses to either "risk" or

"protective" factors.22
The fact that the age-period model was the

most statistically parsimonious lends support to
the use of a simple graphical plot of age
standardised rates to display the data. It is unwise,
however, on the basis ofsuch statistical models, to

make too far reaching assumptions about the
origin of regional or gender variations in period or

Table Likelihood ratio
x2 tests for period and
cohort effectsa
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cohort trends. Osmond et al have inferred that the
origin lies in dietary practices.3 Other factors such
as a changing parity distribution may be
important19 23 but have been given scant
attention. In view of the growing evidence for
cancer as a multistep process at the cellular level24
the identification of period effects, traditionally
relying on the detection of roughly equivalent
changes in log transformed incidence rates across
age groups, may be conceptually inadequate. Age
may well be an effect modifier. Changes in diet,
whether adverse or beneficial, may have different
effects on different age groups25 or different
subsites within the bowel26 and may well interact
with genetic factors in undiscernible ways.27
Exercises such as these can at best be descriptive.
The use of statistical analyses of epidemiological
data to infer biological processes can be
misleading. Even when acting independently, the
actions of some carcinogenic factors may fit an
additive statistical model, a multiplicative model,
or neither.28
Trends in colorectal cancer mortality both in

Northern Ireland and the Republic of Ireland do
not mirror the changes in mainland Britain. In
particular, the Irish data are characterised by
continuing high male colon cancer mortality rates
and only a very recent decline in female colorectal
cancer mortality rates. The explanation for these
differences must await a more adequate paradigm
than ecological inference can provide.
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