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Abstract

Analysing time trends in mortality from cancers of the cervix and corpus uteri using routine data sources (such as the World
Health Organistion mortality database) involves two major problems: deaths certified as ““uterus, unspecified site”’, and the presence
of a combined category comprising unspecified and corpus uteri cancer deaths. To avoid misleading interpretations, the unspecified
and the misclassified data must be incorporated into the analysis to produce rates that allow meaningful comparisons between popu-
lations and over time. Reallocation methods based on age- and time-specific distributions of cervix and corpus uteri cancer are
applied to the unspecified deaths, while for those in the combined category, the age- and time-specific distributions of unspecified
and corpus uteri cancer are considered. Adjustments of the general strategies for reallocation were developed to take into account
the different quality of the data. Results from eight European countries with different degrees of coding precision are presented. The
reallocation methods bring the cervix and corpus uteri mortality trends more in line with the trends for countries with more precise
data while keeping the country-specific characteristics. In addition, the methods ensured the availability of time trends for corpus
uteri cancer in women age 50 years and older, which were completely missing without reallocation. We propose generally applicable
reallocation methods that allow valid time trend analysis of cervix and corpus uteri cancer mortality using datasets of varying pre-
cision. Our results show that any sensible analysis of time trends must involve procedures for correcting for unspecified and mis-
classified uterine cancer deaths. The modified data are available at http://www-dep.iarc.fr/hmp/reallocation.htm.
© 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

One of the major hurdles in interpreting temporal
variations in mortality from cancers of the cervix and
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corpus uteri is the need to consider the influence of can-
cer deaths coded as “malignant neoplasm of the uterus,
part not specified”’. These deaths (from this point re-
ferred to as “‘unspecified”), as a proportion of all uterine
cancer mortality, vary considerably between countries,
and for some, over 50% of all uterine cancer deaths
are so coded, although there is a tendency for the pro-
portion to decrease over calendar time. Additionally,


http://www-dep.iarc.fr/hmp/reallocation.htm
mailto:loos@iarc.fr 

A.H. Loos et al. | European Journal of Cancer 40 (2004) 2794-2803 2795

the structure of the International Statistical Classifica-
tion of Diseases, Injuries, and Causes of Death (ICD)
[1-4], and differing precision of mortality data transmis-
sion by the relevant national authorities, has resulted in
a combined category: corpus uteri and uterine cancer,
unspecified, appearing in some routine data sources,
notably the World Health Organisation (WHO) morta-
lity databank [5].

Because of these problems, time trend analyses have
either examined all uterus cancers together (including
unspecified cancer deaths in the total), or used a reallo-
cation procedure that assigns the unspecified deaths to
cervix or corpus, based on probable — but strictly un-
known — proportions of each.

Neither of these approaches is completely satisfac-
tory, and in this paper we describe reallocation methods
for unspecified and combined data, using age- and time-
dependent proportions from country-specific standards,
to deal with the problem of analysis of cervix and corpus
uteri cancer mortality trends. We compare the time
trends before and after reallocation, and provide an ad-
justed dataset for the analysis of cervix and corpus uteri
cancer mortality in Europe.

2. Methods
2.1. Data sources and issues

Deaths from cancer of the uterus and the correspond-
ing population data were extracted by cause (ICD), year
of diagnosis, gender, and 5-year age group from the
WHO mortality database for 33 European countries.
For Germany, a combination of data from the Federal
Republic of Germany and German Democratic Repub-
lic was used for the period 1983-1989, and thereafter,
data from the whole country.

Data coded according to ICD-9 as 180 (cervix uteri
cancer), 182 (cancer of the corpus uteri) and 179 (uterine
cancer, unspecified) were extracted for countries with
data series comprising 10 or more recent years. Mortal-
ity data coded at the 3-digit level of the 8th revision of
the ICD combined deaths due to corpus uteri (ICD-8-
182.0) and ‘“uterus, unspecified”” (ICD-8-182.9).

Fig. 1 illustrates the ICD codes for cancers of the uterus
in the different revisions of ICD. For countries reporting
mortality data according to the codes of the “‘short list”,
deaths from cancer of the corpus uteri were indistinguish-
able from “uterine cancer, unspecified”” (and in ICD-7,
also from ““other uterine cancer’’). This combined cate-
gory is marked as (182 + 179) throughout this text.

2.2. Reallocation procedures

The reallocation must consider the redistribution of
unspecified cancer deaths to cervix or corpus uteri can-

3-digit 4-digit
ICD “Short list” category category
A052 cervix 171 cervix
ICD-7 172 corpus
A053 other & 173 other
unspecified | 174 unspecified
A055 cervix 180 cervix
ICD-8 056 other {181 chorioepithelioma
uterus 182.0 corpus
182 other {182.9 unspecified
B120 cervix 180 cervix
ICD-9 -
B122 corpus & 179 unspecified
» 182 corpus
unspecified
1037 cervix C53 cervix
ICD-10
1038 corpus & C54 corpus -
. C55 unspecified
unspecified

Fig. 1. ICD-codes for uterine cancer. ICD, International Statistical
Classification of Diseases, Injuries and Causes of Death.

cer, as well as the reassignment of deaths in the com-
bined category to their original coding as corpus uteri
and unspecified, described in a flow chart (Fig. 2). The
formulae used for the reallocation can be found in
Appendix A.

2.2.1. Reallocation of unspecified deaths

When the proportion of uterine cancer deaths coded
to the unspecified category is low (<25% of the total),
the distribution of specified cancer deaths (between cor-
pus and cervix) in the same dataset can be used to real-
locate them [6]. However, when a larger proportion of
deaths are in the unspecified category, an external “‘ref-
erence population” is used to provide appropriate pro-
portions for reallocation purposes [7]. The reference
populations used are shown in Table 1.

Thus, when unspecified deaths comprise <25% uter-
ine cancer deaths, p,q,, the estimated proportion of cer-
vical cancer deaths is d;go/(digo + dig2), With digy and
d,g> the number of deaths recorded as cervix and corpus
uteri cancer, respectively. The ratio of deaths from can-
cer of the cervix to corpus is strongly age-dependent
(deaths from corpus cancer are rare before the age of
50 years), so that reallocation requires proportions to
be age-specific. For each single year, therefore, the data
were grouped by age into intervals 0-39, 40-49, 50-59,
60-69 and 70 years and older. If <10 uterine cancer
cases were observed within an age group, wider age
groups were chosen to ensure robust estimation of the
proportions for the respective years.

Since the estimate of p,s, may be inaccurate when a
large proportion of deaths are unspecified, we used
this method only when <25% of deaths (at ages 30
years and older) were coded to the unspecified
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Uterine cancer deaths

(ICD-9: 180, 182,
179, 182+179)

Reallocation procedure for
‘unspecified’ and combined cases

Cervix
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(ICD-9: 180)

Reallocation of 13179 Reallocation of
combined cases ‘unspecified” (179)
(182+179) to 180+182
(l_i’|79) (l_i’lso) 13180
A

Cervix
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(ICD-9: 182)

(ICD-9: 180)

Fig. 2. Flowchart describing the mechanism of reallocation of deaths
coded as ‘“‘uterus, unspecified” and deaths in the combined category
(ICD-9: 182 + 179).

Table 1

Reference populations, and the countries for which they provide
estimates of the ratio of deaths by site within the unspecified and
combined (182 + 179) categories

Reference Countries

1. Finland Estonia, Iceland, Latvia, Lithuania, Sweden

2. Hungary Belarus, Bulgaria, Poland, Republic of
Moldova, Russia, Romania, Slovenia,
Ukraine

3. Ireland UK, Northern Ireland

4. The Netherlands Austria, Belgium, Croatia, France, Germany,
Greece, Italy, Luxembourg, Malta, Portugal,

Spain, Switzerland

UK, United Kingdom.

category, although if only a single year exceeded the
upper limit of 25% unspecified, the average proportion
derived from the aggregate of the preceding and sub-
sequent year was used instead. For populations ex-
ceeding the upper level of 25% for two or more
years in sequence, the proportions used to reallocate
the unspecified were derived from one of four refer-
ence populations as shown in Table 1. The choice of
the reference countries was made on pragmatic
grounds, largely dictated by data quality, period of
availability within geographical regions, and consid-
ered socio-economic factors in a very broad sense.
For example, Hungary, a reference for the countries
of Eastern Europe was chosen in preference for to
the Czech Republic, because data were available for
a longer period (1970-2001 vs. 1986-2001 for the
Czech Republic).

2.2.2. Reallocation of deaths in the combined category

As explained above (see also Fig. 1), the coding of
deaths to a category comprising both corpus uteri can-
cer deaths (182) and uterus, unspecified (179) was most
common when the 8th revision of ICD was in use.

As cancer of the corpus uteri is very rare in premen-
opausal women, all deaths in the combined category
(182 + 179) were assigned directly to cervical cancer in
women under 50 years, whereas for older women a real-
location procedure is required. For each country, the
mean of the age-specific ratio of corpus: unspecified
from the two years preceding, and the two years follow-
ing the period with the combined category was used, to
reallocate deaths to corpus uteri and uterus unspecified.
As for unspecified tumours, the estimated age-specific
proportions were calculated for ages 50-59, 60-69,
70+ years and were widened iteratively to ensure that
all proportions were calculated from at least 10 uterine
cancer cases. This procedure retains the time-specific
distribution of corpus and unspecified among deaths
coded to the combined category. For some countries,
only the combined category of corpus uteri and uterus,
unspecified was available for the entire period of obser-
vation (see Table 2), and for reallocation of the deaths in
these countries, the reference populations in Table 1
were used. The ratio of corpus to unspecified in the ref-
erence populations was calculated from age-specific
three-year moving averages of the number of unspecified
deaths divided by all deaths coded as either corpus or
unspecified. A moving average was used in order to en-
sure a robust estimation of the year and age group spe-
cific proportions.

2.2.3. Application of the rules and pragmatic adaptations

Having evaluated the availability and the quality of
the mortality data for uterine cancer, the time series
were restricted to the period 1969 onwards, which re-
sulted in exclusion of those years for which data qual-
ity was poor. As a further consequence of the
reallocation process, only the time period correspond-
ing to that for the respective reference population
could be reproduced for those countries where a refer-
ence was required to estimate the number of deaths
from cervix and corpus cancer. Whenever possible a
within-country estimate was preferred to that based
on the reference population if additional data were
available. As before, averages of the ratio of cervix
to corpus and corpus to unspecified, were calculated
to obtain a within-country estimate of the respective
proportion. Table 3 summarises these years for which
a within-country proportion was applied together with
the corresponding years used for their estimation. In
this paper, the results are presented as age-truncated
standardised mortality rates [8] applying the world
standard population [9] using age groups 25-49 and
50-74 years.



A.H. Loos et al. | European Journal of Cancer 40 (2004) 2794-2803 2797

Table 2

Data availability and description of the data quality for the years observed

Population Years Unspecified < 25% in women > 30 years Deaths in combined category
m present djgs + 179 > 0

Austria” 1955 2002 1955-1968

Belgium™ 1954 1997 1954, 1968, 1977, 1978,
1985, 1987-1991

Bulgaria™ 1964 2002 1964, 1965, 1968-1979, 1983

Belarus™ 1981 2001 1981-2001

Croatia” 1985 2002

Czech Republic 1986 2001  1986-2001

Denmark*™* 1951 1999  1969-1981, 1988-1999 1951-1954, 19821987

Estonia™ 1981 2002 1994, 1998, 1999 1981-1993

Finland** 1952 2002  1968-1983, 1985-1987, 1989-2002 1952-1954, 1984, 1988

France” 1950 1999 1950-1954

Germany* 1983 2001 1989

Greece” 1961 1999 1961-1965

Hungary™* 1955 2002  1980-2002 1955-1969

Iceland™ 1951 1999 1971, 1973, 1974, 1976, 19781988, 1990-1992, 1994, 1995, 1999  1951-1970

Ireland”™ 1950 2000  1969-1973, 1975-1977, 1984, 1985, 1987-2000 1950-1954, 1974

Italy” 1951 2000 1951-1954

Latvia™ 1980 2002 1996 19801995

Lithuania™ 1981 2002 1993-2002 1981-1992

Luxembourg™ 1967 2002 1967-1978, 1979-1997

Malta™ 1965 2002 1988, 1997, 1998, 2000, 2002 1965-1977

Republic of Moldova™ 1981 2002  1996-2002 1981-1995

The Netherlands™* 1950 2000  1972-2000 1950-1954, 1970, 1971

Norway 1951 2001  1969-2001 1951-1954

Poland™" 1959 2001 1999-2001 1959-1960, 1969-1996

Portugal™ 1955 2000 1955-1983

Romania™” 1959 2002  1999-2002 1959-1998

Russia™ 1980 2002 1980-2002

Slovenia” 1985 2002 1993, 1995, 1998, 1999

Spain™* 1951 2000 2000 1951-1954, 1968-1974

Sweden”” 1951 2001 1969, 1987, 1989-1991 1951-1955, 1970-1986

Switzerland"™ 1951 2000  1969-1994 1951-1968, 1995-2000

Ukraine™” 1981 2000 1981-2000

UK, England and Wales 1950 2000  1968-2000 1950-1954

UK, Scotland™* 1950 2000  1969-2000 1950-1954, 1968

UK, Northern Ireland™ 1950 2000 1996, 2000 1950-1954, 1968-1978

* Countries with more than 25% unspecified in at least one year in women older than 30 years.
** Countries with deaths in the combined (182 + 179) category not suitable as a reference.
** Countries with deaths in the combined (182 + 179) category classified as a suitable reference having <25% unspecified elsewhere.

3. Results

Table 2 summarises the years for which mortality
data are available and the countries for which “uterus,
unspecified”” deaths are included, and indicates the years
in which the proportion of unspecified deaths is less than
or equal to 25%, and the years in which deaths in the
combined (182 + 179) category are present.

The full results of the reallocation procedure are
available on http://www-dep.iarc.fr/hmp/reallocation.
htm. Here, for each country, year of death and five-year
age group, the numbers of deaths are presented, as avail-
able in the WHO mortality database [5], and the esti-
mated numbers of deaths from cancers of the cervix
uteri and corpus uteri, following reallocation of deaths

in the unspecified categories (the format is described in
Appendix B).

The datasets of three countries, Finland, Denmark
and Poland are summarised in detail in Table 4. Apart
from two years (1984, 1988) Finland reported the de-
tailed 4-digit classification list and has good data quality
(<£25% unspecified and no deaths in the combined cate-
gory) throughout the period of study. Denmark has a
longer period of combined data, although <25% unspe-
cified in the other years, while detailed data for corpus
uteri and unspecified cancer were available in Poland
only in 1968 and 1999-2001.

The proportion of uterine cancer deaths coded to
the “uterus, unspecified” category ranged from a med-
ian percentage of 84% (range 83-85%) in Italy to
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Table 3
Summary of populations (and years after 1969) in which there are
deviations from the general rule for estimation of p,;y and p;g,

Population Years for estimation of Years used for
N N mean values
P19 Pigo
Belgium”™” 1977, 1978 1975, 1976, 1979, 1980
1985 1983, 1984, 1986
1987-1991 1986, 1992-1994
Bulgaria ** 1969-1979 19801982
1983 1981, 1982, 1984, 1985
Denmark™* 1982-1987  1982-1987 1979, 1980, 1988, 1989
Estonia™ 1981-1993 1994-1998
Finland** 1984 1984 1982, 1983, 1985, 1986
1988 1988 1986, 1987, 1989, 1990
Hungary** 1970-1979  1980-1984
Iceland™ 1975 1973, 1974, 1976, 1977
Ireland™ 1974 1972, 1973, 1975, 1976
1978-1983 1976, 1977, 1984, 1985
1986 1984, 1985, 1987, 1988
The Netherlands™ 1970, 1971 Start in 1972
Portugal™ 1980-1983 1984-1988
Spain”™* 1968-1974 1975-1979

" Countries with deaths in the combined (182 + 179) category not
suitable as a reference.

** Countries with deaths in the combined (182 + 179) category
classified as a suitable reference having <25% unspecified elsewhere.

approximately 3% (range 1-8%) in Norway and Finland
(range 0-13%) in 1969-1978. For most of the countries,
the median proportion of unspecified by age group was
10% higher in older (50-74 years) than in younger wo-
men (aged 25-49 years). Exceptions included Croatia,
France, Germany, Greece, Belgium, Latvia, Malta and
United Kingdom, where the reverse was observed. In
general, there was a clear trend towards fewer unspeci-
fied deaths over time in all populations.
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We present results for eight countries with different
data quality to illustrate the effects of the reallocation
procedure on the mortality rates: Latvia, Lithuania
and Sweden with the reference country, Finland; and
France, Italy and, Spain with the reference country,
the Netherlands.

The Netherlands has low proportions of unspecified
deaths (8% with range 4-11% in 1972-1981 and range
6-12% in 1991-2000), whereas the likes of Italy and
France (66% with range 62-67% in 1969-1978 and
52% with range 48-55% in 1990-1999) had rather high
proportions. Finland required modification of two years
of data; the corrected rates seem to fit in the overall
trend of the slopes). Sweden had a longer period with
deaths in the combined category (182 + 179) at the
beginning of the observation period (1970-1986) and
approximately 25% (range 18-34%) of unspecified
deaths in the most recent period of 1992-2001, whereas
in Latvia (with the exception of the most recent seven
years) only deaths in the combined category were avail-
able. A long period with deaths in the combined cate-
gory is also noted for Lithuania, but between 1993
and 2002, only 3% (range 1-8%) of the deaths are in
the unspecified category (Table 2).

Figs. 3-5 show the age-truncated mortality rates for
all uterine cancer by age group, and for cervix and cor-
pus cancers before and after reallocation, by age groups.

In Latvia and Lithuania, the mortality rate from uter-
ine cancer is high and there is an increasing trend at
young ages (25-49 years) and a slight decrease at ages
older than 50 years. In the other six countries, the trends
are decreasing in younger women, an observation more
evident in Finland and Sweden than in the other coun-
tries (Fig. 3).

Table 4
Distribution of uterine cancer deaths over time by ICD-9 code plus combined category for the examples of Finland, Denmark and Poland
Years Finland** Denmark ™™ Poland™

digo digo di79 diga + 179 digo digy di79 diga + 179 digo digy di79 diga + 179
1968 142 72 55 0 369 113 78 0 1569 383 1042 0
1969 162 95 43 0 327 115 76 0 1644 0 0 1456
1970 147 94 38 0 293 129 76 0 1697 0 0 1182
1971 162 98 21 0 348 117 60 0 1859 0 0 1132
1972 130 126 15 0 283 138 67 0 1898 0 0 1099
1979 113 124 4 0 291 148 47 0 1925 0 0 1027
1980 108 97 7 0 285 141 51 0 1997 0 0 1037
1981 98 133 6 0 321 148 58 0 1925 0 0 1049
1982 98 102 5 0 283 0 0 194 1913 0 0 1113
1983 107 107 9 0 276 0 0 230 1946 0 0 1134
1984 92 0 0 127 261 0 0 193 2069 0 0 1145
1985 95 121 9 0 257 0 0 216 2028 0 0 1162
1986 93 110 3 0 262 0 0 228 1973 0 0 1189
1987 80 126 14 0 209 0 0 194 2026 0 0 1212
1988 107 0 0 142 250 137 41 0 2063 0 0 1180
1989 80 141 18 0 234 164 65 0 2020 0 0 1111

** Countries with deaths in the combined (182 + 179) category not suitable as a reference.
** Countries with deaths in the combined (182 + 179) category classified as a suitable reference having <25% unspecified elsewhere.
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For cervical cancer, the pattern that emerges after
reallocation in the 25-49 age group closely resembles
that for all uterine cancer (compare Figs. 3 and 4).
The pattern of trends in Northern Europe is little chan-
ged by reallocation; however, in France, Spain and
Italy, reallocation reveals clearly declining mortality
rates in this age group, and suggests the low observed
mortality rate in Italy is in fact an artefact.

At ages 50-74 years, the observed data suggest that
cervix cancer mortality is declining in all eight countries.
Reallocation does not change this basic pattern; how-
ever, the difference between Finland and Sweden be-
comes more apparent and that between Latvia and
Lithuania less so. The low risk in Italy, and the change
in the trend in Spain in the early 1980s, are clearly
artefacts.

All uterine cancer

(2549 years) (50-74 years)
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Fig. 3. Truncated age-standardised rates for all uterine cancer by age
groups 25-49 and 50-74 years for Latvia, Lithuania and Sweden with
the reference country, Finland; and France, Italy and Spain with the
reference country, the Netherlands.

For mortality from cancer of the corpus uteri (ages
50-74 years), the reallocation procedure resulted in the
trends for Latvia and Lithuania, and for Finland and
Sweden, becoming very similar. This effect is also appar-
ent for France, Italy and Spain, where, following reallo-
cation, the rates are also of similar magnitude. The
observed data for these three countries suggested much
lower rates, and stable (France) or modestly increasing
(Italy, Spain) trends.

Corresponding data for every country can be found
at http://www-dep.iarc.fr/hmp/reallocation.htm.

4. Discussion

Problems in analysing uterine cancer mortality data
are well recognised in the literature, but to date there
have been few attempts to handle the problem intro-
duced by the deaths coded as “uterus, unspecified”” and
by the combined category (corpus uteri cancer and
uterus unspecified). Percy and colleagues [10] compared
the cause of death on the death certificates with the hos-
pital and pathology diagnosis to check for agreement in
coding based on the follow-up of uterine cancer deaths
registered by the Surveillance, Epidemiology and End-
Results (SEER) in 1977-1979. They described that even
during the late 1970s, 25% of the uterine cancer deaths
were still not being specified and emphasised the impor-
tance of achieving further improvement in accuracy.

Bosch [11] described the difficulties of analysing mor-
tality data from regions in Spain where the apparently
increasing trends in mortality from cervical and corpus
uteri cancer were largely due to a decreasing proportion
of deaths certified as unspecified over the time period
studied. Levi and colleagues [12] and, more recently,
Peto and colleagues [13] restricted their analysis of cervi-
cal cancer mortality in Europe to women aged 20-44
years and assumed that all uterine cancer deaths in this
age group were due to cervix uteri cancer. Other strate-
gies are summarised in detail by Arbyn and Geys [7] and
include, in addition, analyses restricted to certified cervi-
cal cancer deaths, pooled analyses of all uterine cancer,
and combining data classified as corpus uteri cancer
with unspecified deaths as a surrogate for corpus uteri
cancer.

When analysing time trends, it is essential to allow for
a changing ratio of cervix:corpus cancer deaths. For
example, the establishment of organised screening pro-
grammes [14] can have major impacts on the relative
number of deaths from cancers of the cervix and corpus
uteri. The solution proposed by Jensen and colleagues
[6] to the problem of unspecified was to use the ratio
of cervix to corpus deaths among the unspecified. This
is probably satisfactory if the proportion of unspecified
deaths is low and that the cervix to corpus ratio is avail-
able for the individual age groups.
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Fig. 4. Truncated age-standardised rates for cervix uteri in women aged 50-74 years before and after reallocation for Latvia, Lithuania and Sweden
with the reference country, Finland; and France, Italy and Spain with the reference country, the Netherlands.

Arbyn and Geys [7] extended this approach for appli-
cation of time trend analysis and derived age-group-
specific estimates for European countries in four consec-
utive periods between 1955 and 1994 using standards
derived from certain selected European countries with
low proportions of unspecified deaths. Although Arbyn
and Geys [7] were aware of the problem induced by the
combination of corpus uteri cancer and unspecified
deaths, due to the use of ICD-8, general applicable solu-
tions to address the problem of the combined category
have not been previously attempted.

For our comprehensive analysis of time trends of
uterine cancer mortality with data extracted from the
WHO mortality database, we had to deal not only with
countries of varying coding precision over time, but also
with the problem of the combined category, corpus and
unspecified. As in the two approaches described, we esti-
mated proportions of cervical cancer deaths based on
populations with higher coding precision, but, unlike
Arbyn and Geys [7], we used several sets of year- and

age-specific estimates to retain country- or time-specific
attributes by choosing well-matching reference popula-
tions, whenever possible.

The results for the eight countries chosen to demon-
strate the procedure illustrate the substantial effect on
the observed trends, and thus the conclusions that might
be drawn in interpretation of them. In particular, reallo-
cation showed that many of the large differences were, in
fact, a consequence of data incompleteness and could be
corrected by applying reallocation methods. The validity
of the rates estimated following reallocation cannot be
measured directly, but must be evaluated in terms of
the plausibility of the revised trends in relation to those
observed in populations similar with respect to socio-
economic structure and external influences on mortality,
especially screening policies. For example, cervical can-
cer mortality rates were higher in older women and
tended to decrease during the 1990s. Only in Latvia
and Lithuania did rates remain high (20 per 10° per-
son-years), while in Finland, rates decreased to a very



A.H. Loos et al. | European Journal of Cancer 40 (2004) 2794-2803 2801

Corpus uteri (25—49 years)

Before After
wn w -
o o
o o
o o
o o
o o
b z
o o
) ()]
< <
= =
1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
Finland** ~ ————- Latvia**
----------- Lithuania** s Sweden®™
Corpus uteri (25-49 years)
Before After
o o
o o
o o
o o
o o
fid fiq
) )
< <
= =
[Te} [Te}
Q| S |
o o

1960 1970 1980 1990 2000 1960 1970 1980 1990 2000

The Netherlands*™ ~  ————- France*

----------- Italy*

Spain**

Corpus uteri (50-74 years)

Before After
o | Q1
(9] o
IS [
o o
o o | o o |
o - o -
o o
o o
z ko
o o
] )
< <
[ 0
1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
Finland** ~  ————- Latvia**
----------- Lithuania** w0 Sweden®™
Corpus uteri (50-74 years)
Before After
o | o
(Y (Y
24 2 1
o o
o o
o o
o o 0+
o o
= fid
9] )
< <

1960 1970 1980 1990 2000 1960 1970 1980 1990 2000
The Netherlands*™*

----------- Italy* v vee Spain®™*

Fig. 5. Truncated age-standardised rates for corpus uteri in women aged 25-49 and 50-74 years before and after reallocation for Latvia, Lithuania
and Sweden with the reference country, Finland; and France, Italy and Spain with the reference country, the Netherlands.

low level (less than 5 per 10°). These trends and differ-
ences between countries are consistent with data on
screening and its organisation [14-21].

The means of dividing the countries and choosing the
reference populations necessarily limited the socio-eco-
nomic homogeneity within the divisions, and, similarly,
homogeneity with respect to screening coverage is also lim-
ited. We nevertheless believe that any heterogeneity will
have had only a small influence on the validity of the real-
location exercise. While a major impact of the reference
country on the reallocated unspecified deaths could be ex-
pected if the percentage of unspecified is high (e.g. France,
Spain), any effect is likely to have been on the magnitude,
but not the direction of the slope of the mortality rate.

We conclude that, for international comparisons of
mortality from cancers of the cervix and corpus uteri,
and for studies of between- and within-country time
trends, the use of data as simply recorded in the routine
mortality statistics can be seriously misleading. Reallo-

cation procedures are required to produce estimates of
the most probable true rate of mortality. Ideally, coun-
try-, year- and age-specific information is required in the
reallocation process for time trends analysis, especially
when deaths in the combined category are present. It
is also preferable to rely on country-specific characteris-
tics of the distribution of corpus uteri cancer and
unspecified over time than to use surrogates from a ref-
erence population, which might be too heterogeneous
and could add extra variability to the trends. The revised
estimates of the number deaths from cancer of the cor-
pus uteri and cervix uteri have been made available to
others wishing to undertake comparative analyses of
European data (see Appendix B for details)
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Appendix A. Reallocation algorithm

Let pygo = diso/(d1so + dis2) be some estimated pro-
portion of cervical cancer deaths (d,g) based on the ob-
served number of uterine cancer deaths and
Die = din9/(d179 + d1s2) in case of deaths in the com-
bined category some estimated proportion of unspeci-
fied cases (dj79) over unspecified and deaths in the
combined category (d;s> + 179). Applying the rule of real-
location, the following numbers of deaths in the com-
bined category are added to uterine cancer deaths
unspecified and corpus such that the final number of cer-
vix and corpus uteri cancer deaths after reallocation can
be expressed as

5}180 = ds0 + (d179 + dig21179P179)Diso

digy = digy + dyro + diga 170
— (di79 + dig21179D179)P1s0s  Pr79s Prso € (0,1).

The rule of direct assignment of all deaths in the com-
bined category in women aged 25-49 years to cervical
cancer, and the fact that the presence of deaths in the
combined category, excludes the presence of unspecified
reduces this algorithm to the simpler formulae

digo = digo + dig21179

d182 :dISZ)

are present

if deaths in the combined category

and

CAiISO = di30 + d179P159

3182 =digo +dip9 — dinopgg,  €lse.

Appendix B. Explanations to the revised data

The data file raw_data_adj.csv in the zip-file raw_
data_adj.zip downloadable from http://www-de-
p.iarc.fr/hmp/reallocation.htm contains the mortality

data for uterine cancer for 36 European countries or re-
gions extracted from the WHO mortality database pub-
lished in January 2004. The file comprises the mortality
data reported in the coding format ICD-7, ICD-8, ICD-
9 and ICD-10 starting with the year 1969.

The data file includes the following variables:

reg_nr internal country/region identity number

Reg country/region name

Period year

Age age

Sex coded as 1 for male (not applicable) and 2
for female

P population figure

d_newl80 number of cervix uteri cancer deaths after
reallocation

d_newl82 number of corpus uteri cancer deaths after
reallocation

d179 original number of uterine cancer deaths
coded unspecified as defined here

d180 original number of deaths coded as cervix
uteri cancer

d182 original number of deaths coded as corpus
uteri cancer

d307 number of deaths in the combined category
corpus uteri cancer and unspecified

p180_182 proportion used to reallocate the unspecified
to cervix uteri (remaining deaths were then
defined to be corpus uteri)

pl82_307 proportion used to reallocate the deaths in
the combined category to corpus uteri
(remaining deaths were then defined to be
unspecified)
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