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Abstract

After the peak rate reached in 1988, moderate but steady declines were observed over the last decade in total cancer mortality
rates in the European Union (EU). Such a decline was over 7% for both sexes combined over the period of 1988±1996 (i.e. from
147.0 to 136.4/100 000, world standard population). The declines in cancer mortality correspond to the avoidance of approximately

70 000 deaths in 1996 in the EU compared with the 1988 rates. The major determinants of these favourable trends were lung
(ÿ7.7%), stomach (ÿ24.8%), intestines (ÿ12.4%), breast (ÿ7.1%), uterus, mainly cervix (ÿ20.6%), and leukaemias (ÿ8.3%) and,
after 1992, a levelling o� of prostate cancer rates. # 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Thanks to substantial investments over the last three
decades, and particularly following the 1971 US
National Cancer Act signed by President Nixon, appre-
ciable progress has been made in our knowledge of the
process of carcinogenesis. However, the impact of such
progress on cancer incidence and mortality has been
relatively limited. Total cancer mortality, in fact, has
been rising steadily in the USA and in Europe up to
the late 1980s, and has only subsequently levelled o�
[1±3].
The peak age- and sex-standardised cancer mortality

rate in the European Union (EU) was registered in
1988, and overall cancer mortality declined by approxi-
mately 4% between 1988 and 1993 [1]. This pattern was
similar to cancer mortality trends in the USA with a
decline of 3% in both sexes combined observed between
1990 and 1995 [2,3], and approaching 4% in 1996 [4,5].
We have now updated our analysis of trends in cancer

mortality for the European Union to 1996, on the basis
of death certi®cates issued and population estimates for

the 15 countries of the EU obtained from the World
Health Organization (WHO) database.

2. Patients and methods

O�cial death certi®cation numbers for the 15 member
countries of the EU were derived from the WHO data-
base which are available electronically for the calendar
period between 1988 and 1996.
During the calendar period considered, three di�erent

revisions of the International Classi®cation of Diseases
(ICD) were used [6±8]. Classi®cations of cancer deaths
were thus re-coded for the whole calendar period
considered, and all countries, according to the Ninth
Revision (ICD-9). To improve the comparability of
data from the di�erent countries, we pooled together all
intestinal sites, including the colon and rectum.
Estimates of the resident population, based on o�cial

censuses, were obtained from the same WHO database.
From the matrices of certi®ed deaths and resident
populations, age-speci®c rates for each 5-year age group
and calendar period were computed. Age-standardised,
and age- and sex-standardised rates (for both sexes
combined) were based on the world standard popula-
tion [9]. Cancer proportional mortality Ð i.e. the
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proportion of cancer deaths on all deaths Ð was also
given.

3. Results

Age- and sex-standardised mortality rates resulting
from all cancers, lung, stomach, intestines, breast,
uterus (cervix and corpus), prostate, leukaemias, and all
other neoplasms, together with the proportion of cancer
deaths compared with the total mortality are given in
Table 1 for the period of 1988±1996. Total cancer mor-
tality declined by 7.2%, from 147.0 in 1988 to 136.4/
100 000 in 1996. Lung cancer mortality declined by
7.7%, from 31.1 to 28.7/100 000. Despite these declines,
cancer proportional mortality increased from 24.7 to
25.6%, due to the larger declines in other causes of
death. Other neoplasms showing appreciable declines
were stomach (from 10.5 to 7.9/100 000, ÿ24.8%), intes-
tines (from 17.0 to 14.9/100 000, ÿ12.4%), female breast
(from 22.4 to 20.8/10000, ÿ7.1%), uterus (cervix and
corpus, from 6.3 to 5.0/100 000, ÿ20.6%), and leukae-
mias (from 4.8 to 4.4/100 000, ÿ8.3%). For prostate
cancer, a levelling o� was observed since 1992. No
appreciable change was observed for all other neoplasms
combined.
Table 2 gives age-adjusted rates for all cancers, lung

and intestinal (mainly colorectal) cancers in males and
females separately. The fall in total cancer mortality was
proportionally similar in males and in females
(approximately 7%). However, di�erent trends were
observed in lung cancer (downwards in males, ÿ10.4%;
upwards in females; +7.4%), whereas intestinal cancer
mortality declined more in females (ÿ16.4%) than in
males (ÿ9.5%).

4. Discussion

The present update report con®rms, and further
quanti®es, the existence of a moderate, but steady
decline in cancer mortality for both sexes combined in
the EU over the last decade. Such a decline was over
7% for the period 1988±1996, and hence corresponds Ð
in ®rst approximation, and based on age-speci®c rates Ð
to the avoidance of approximately 70 000 deaths in 1996
in the whole EU compared with the expected ®gure
derived from mortality rates registered in 1988.
There was substantial variation in cancer rates and

trends across the EU, especially for lung and other
tobacco-related neoplasms Ð whose rates were still
upwards in some southern European countries for both
sexes Ð as well as for alcohol-related neoplasms, stom-
ach cancer, whose declines were variable in di�erent
countries, and breast cancer, whose declines were larger
in the UK and other northern European countries [10±
13].
In the USA, similar trends in total cancer mortality

have been observed, but the major components of the
decline in cancer mortality between 1991 and 1996 were
estimated to be colorectum (22%), breast (21%), lung
(19%) and prostate (13%) [14]. The major di�erence in
the EU is thus the persistent importance of the fall in
gastric cancer, whose rates were considerably higher
than in North America. This contributes to the appar-
ently larger proportional decline of total cancer mortal-
ity in the EU. Another relevant di�erence with the USA
is the smaller reduction in prostate cancer mortality
observed in the EU.
The recent favourable trends in cancer mortality

within the EU are partly due to the decline in lung (and
other tobacco-related) neoplasms in males, re¯ecting the

Table 1

Age-standardised and sex-standardised mortality rates per 100 000 (world standard population) resulting from selected cancers in the European

Union over the period of 1988±1996a

All cancers Lung Stomach Intestines Breastb Uterusc Prostate Leukaemias All other

neoplasms

CPM

%

Year

1988 147.0 31.1 10.5 17.0 22.4 6.3 15.5 4.8 39.4 24.7

1990 143.8 30.2 9.8 16.9 21.8 6.0 15.5 4.6 39.0 24.7

1992 142.8 30.0 9.1 16.9 21.6 5.7 15.6 4.6 39.3 25.6

1993 141.9 29.5 8.8 16.8 21.6 5.6 15.6 4.5 39.5 25.3

1994 139.4 29.3 8.4 15.2 21.2 5.3 15.6 4.4 40.0 25.8

1995 137.9 29.1 8.1 15.6 21.2 5.1 15.5 4.4 38.9 25.6

1996 136.4 28.7 7.9 14.9 20.8 5.0 15.4 4.4 39.3 25.6

Change in rate,

1988±96

ÿ10.6
(ÿ7.2%)

ÿ2.4
(ÿ7.7%)

ÿ2.6
(ÿ24.8%)

ÿ2.1
(ÿ12.4%)

ÿ1.6
(ÿ7.1%)

ÿ1.3
(ÿ20.6%)

ÿ0.1
(ÿ0.6%)

ÿ0.4
(ÿ8.3%)

ÿ0.1
(ÿ0.3%)

CPM, cancer proportional mortality.
a Data were available up to 1994 for Belgium and Italy, and up to 1995 for Denmark, Finland, France, Greece, Ireland, The Netherlands and

Spain.
b Females only.
c Cervix and corpus.
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downward trends in smoking prevalence over the last
few decades [11]. Lung cancer mortality in females was
increased between 1988 and 1996, likely re¯ecting the
relatively stable smoking prevalence in women in the
1950s and 1960s [15]. Moreover, there was a persistent
fall in gastric cancer mortality rates and a more recent
decline in intestinal cancer rates. This possibly relates, at
least in part, to improvements in diet [16±18]. The larger
declines for intestinal cancer in women than in men may
also be, at least in part, due to a favourable e�ect of
hormone replacement therapy on colorectal cancer risk
[19].
Some of the declines are attributable to improved

screening and early diagnosis for colorectal, breast, cer-
vical, prostatic cancer and skin melanoma. Indeed,
mortality due to cervical cancer is still appreciably
declining in middle aged and elderly women in the EU.
Furthermore, an impact of screening has also been
demonstrated and quanti®ed for breast cancer. Data
are, however, still inadequate to provide quantitative
estimates of the potential impact of screening and early
diagnosis on other common neoplasms, mainly includ-
ing skin, colorectum and prostate [20±22].
Furthermore, there have been substantial advance-

ments made in the therapy for leukaemias, including
childhood acute lymphoblastic leukaemias, but also
leukaemias in the young and middle aged up to 60
years. Advances have also been made in the treatment
of a few other neoplasms [12,16]. These include child-
hood cancers, testicular cancer, other germ cell neo-
plasms and Hodgkin's disease [23]. Furthermore,
appreciable advancements in breast cancer survival have
been observed over the last few years following the
increase in screening and the resultant earlier diagnosis,
but also through improved treatment, including essen-
tially widespread adoption of polychemotherapy regi-
mens and hormonal therapy [24±26].

The declines in breast cancer mortality in the EU, as
in the USA, were in fact largely due to a number of
advancements not only in screening, but also in diag-
nosis and treatment [10]. These declines may approach
25±30% between 1950 and 2000 in the USA and the UK
[10], but are smaller for the whole EU, indicating the
scope for further advancements. Likewise, the decline in
prostatic cancer mortality between 1991 and 1997 was
16% in the USA compared with rates in 1986, while in
the EU only a small decline was observed after 1992 [27±
29], again indicating the potential scope for intervention.
For most other common neoplasms, there is little

basis for suggesting any substantial advancement in
treatment and consequently in long-term survival [30±
32], but it is still possible that, on the basis of death
certi®cation alone, minor declines in mortality rates are
missed because of increases in incidence. However,
trends in mortality remain the most adequate indicator
of the impact of advancements on cancer control on a
population scale [33].
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