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Appendix 1

EUROCIM software and databases

Guidelines for use of EUROCIM data
The EUROCIM package comprises:

(i) the databases of cancer incidence and
mortality data;

(ii) the data analysis software.
The package is available only to registries

which contribute data to the EUROCIM project.
The following guidelines for the use of

EUROCIM should be adopted:

For contributing cancer registries
Registries wishing to compare their own

data with those of other registries for annual
reports etc., at the level of the main site cate-
gories (i.e. those in the main tables of Cancer
Incidence in Five Continents), should be able
to do so as long as they acknowledge the
original data providers and provide them with
copies of the resulting publications. For more
detailed analyses (e.g. using the epidemiol-
ogical entities) which might lead to a scientific
publication, collaborative effort and shared
authorship of publications are strongly en-
couraged. At the very least, the contributing
cancer registries must be consulted before
any submission for publication, to allow local
experts to comment and advise on the data,
analysis and interpretation, and to discuss
authorship and/or acknowledgement issues.

For other users of cancer registry data
Researchers who are not part of a cancer

registry organization which is participating in
the EUROCIM project are advised to ap-
proach a local cancer registry. Registries
should be free to use the EUROCIM data in
collaboration with external researchers as
long as they can ensure that the guidelines
above are respected.

General information about EUROCIM
EUROCIM is a facility developed by the

European Network of Cancer Registries. The
current version (4.0) comprises a
comprehensive database of cancer incidence
and mortality, together with analytical
software. Information about participating
registries, and contact details, are available
via the ENCR website (www.encr.com.fr).

The flexible facilities enable the user to con-
struct Working Datasets comprising popula-
tions covered by selected cancer registries,
years, age/sex groups, and cancers of interest.
These can be investigated using a suite of sta-
tistical tools within EUROCIM. There is also a
comprehensive, context-related Help system.

Output from EUROCIM sessions can be
produced in the form of reports or graphs, and
a comprehensive range of statistical functions
is provided for analysis. In addition, export fa-
cilities are provided to allow EUROCIM data
and outputs to be used by other applications.

The EUROCIM databases
Incidence data are obtained from European

population-based cancer registries. The data
are classified according to either ICD-10
codes, or combinations of ICD-O topography
and morphology codes. Cancer registries in
Europe use a variety of classifications to rec-
ord cancer incidence, so the data in EUROCIM
have been converted to ensure consistency.
The original coding systems used by the regis-
tries are listed in the Help section of the corre-
sponding database.

Mortality data are also available in respect
of the participating registries. These are based
on official national statistics and the WHO
Mortality Databank, and are classified to ICD
codes.

The cancer registries included in the
EUROCIM database and the years for which
their data are available are listed separately for
incidence and mortality.

Creating a new population and/or entities
EUROCIM permits users to group popula-

tions and cancers of interest from the selected
database and to save them as user-defined
populations and user-defined cancer groups
respectively (Figures 1 and 2).

Standard populations
EUROCIM provides the World and Euro-

pean standard populations for age-
standardization purposes, and also allows us-
ers to define their own standard populations.
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Working Dataset
A Working Dataset is

a user-defined subset of
the database. It com-
prises selected popula-
tions served by specified
cancer registries, for
specified years, age/sex
groups and cancers of
interest. The user can
create a new Working
Dataset, or open an ex-
isting Working Dataset
defined and saved in a
previous session. It is
also possible to modify a
Working Dataset.

The Working Da-
taset, once defined, can
be used for generating
models for statistical
analysis, and output can
be generated in the form
of reports and graphs.

Data in a Working
Dataset is displayed in a
grid in which the col-
umns represent cancers
by sex, and the rows
represent populations/
periods for the age-
range selected. The grid
appearance can be con-
figured by the user using
the Edit menu. The grid displays
either Crude or European Stan-
dardized Rates, depending on
the user’s specification (Fig. 3).

Report facilities
EUROCIM includes facilities

for generating reports from data
in the current Working Data-set.
A Report Wizard is provided to
facilitate this. Generated reports
may include age-specific and
summary rates, or information on
a statistical model.

The following statistics can
be included in reports:
� Observed numerators
� Expected numerators
� Residual numerators
� Observed rates
� Expected rates
� Residual rates

� Denominators
� Age-specific parameters
� Age-standardized rates
� Age-truncated rates
� Cumulative rates
� Internal SMRs
� Maximum likelihood estimates

Fig. 1

Fig. 2

Fig. 3
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It should be noted that the following statis-
tical functions require the creation of a log-
linear model:
� Expected numerators
� Residual numerators
� Expected rates
� Residual rates
� Age-specific parameters
� Maximum likelihood

Figure 4 shows an example of output from
a report.

Graph facilities
EUROCIM includes facilities for creating

graphs from data in the current Working Da-
taset. It is possible to create graphs based on
either age-specific or summary rates, as well
as to display fitted values from the current
model if generated. A Graph Wizard is pro-
vided to facilitate this. The statistics that can be
displayed on the graphs are:
� Observed numerators
� Expected numerators
� Observed rates
� Expected rates

By default all curves defined in the Working
Dataset are included in the graph. One can
override this and select only the curves de-
sired.

Age–period–cohort (time trends) module
It is possible to formally examine age, pe-

riod and cohort trends in cancer rates over
time using the command APCView, which fits
age-period-cohort models to the selected
population’s incidence or mortality rates. A
Time Trends working dataset by definition
must include at least 15 years of incidence or

mortality data from one
population (with no
years missing). In addi-
tion, only one cancer
site and sex can be
analysed at one time.

The active Working
Dataset displays the
selected data. To ex-
amine age, period and
cohort effects click on
‘APC View’ from the
‘Working Dataset’ menu.
There are now three
windows which display
information on the fit of

each of the models; the parameters obtained;
and to help with interpretation, a graphical dis-
play of the parameters.

Methodological aspects of the APC
modelling

The analysis of the temporal variation of
cancer incidence and mortality rates is one of
the main concerns of descriptive epidemio-
logy. While graphical displays of age-specific
trend data are invaluable, they can be greatly
enhanced by the use of statistical modelling
by providing quantitative and comparable es-
timates of trend. These are based on objec-
tive criteria for choosing the best description
of the data, and statistical tests to decide
whether trends are real or random (Estève et
al., 1994) and consequently subjective
graphical interpretations are avoided. The
age–period–cohort model (APC) (Clayton &
Schifflers, 1987a, b; Holford, 1983; Mason &
Fienberg, 1985) provides such a summary of
trend data, allowing a formal statistical exami-
nation of whether temporal trends are due to
secular changes in risk (period effects) or
changes in risk from generation to generation
(birth cohort effects) in different populations.
EUROCIM Version 4 provides a means to de-
scribe such trends in Europe, using the AP-
CView option.

Modelling age, period and cohort simulta-
neously is not a simple task. The fitting of
such effects mean that the resulting models
suffer from the problem of identifiability. For A
age groups, if we denote ai as the age effect
in age group i, pj the effect of jth period and ck
the birth cohort effect, then age, period and
cohort effects are all linearly dependent on
one another as k=A–i–j. Thus there are an
infinite number of possible solutions to the

Fig. 4
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“full” APC model (the model containing age,
period and cohort effects) because the sepa-
ration of the linear effects of the three pa-
rameters is impossible.

There are several subsets of the full model
for which the parameters are estimable. The
adequate fit to the data of an age-period
model suggests that secular trends may be of
importance. An exposure to a sudden inter-
vention which affects the risk of each age
group equally would result in such a model –
changes in disease coding over time (which
affect all age groups) is one such example. In
contrast, the age-cohort model will provide a
good fit to the observed data if some inter-
vention affects the age groups in different
ways; such an effect is a special form of the
age-period interaction. The multistage theory
of carcinogenesis (Day & Brown, 1980) sug-
gests that for some cancers (given their long
latency period), changes in exposures related
to the underlying risk should show up more
clearly in birth cohorts (Cuzick, 1990).

Clayton and Schifflers (1987a) introduced
the term “drift” to describe a model for which
age-period and age-cohort parameters fit the
data equally well. The model implies the same
linear change in the logarithm of the rates
over time in each age group and thus such a
model serves as an estimate of the rate of
change of the regular trend. It can be shown
that period-drift and cohort-drift models lead
to identical fitted rates. In assessing the best-
fitting model, Clayton and Schifflers (1987a)
recommend that the age-drift model should be
fitted after the model of no temporal trend (the
age model) in the hierarchical fitting process.
This convention is used in APCView. The
model-fitting process continues with the fitting
of age–period and age–cohort models (which
include drift). Such time trend analyses are
however not so absolute as to allow one to
attribute incidence or mortality to purely
secular or generation effects. Any gradual lin-
ear effect can be attributed to either factor,
given that only changes of a non-linear nature
are identifiable—thus their interpretation
should always be on the cautious side.

When neither age-drift, age-period or age-
cohort terms give an adequate explanation of
the data, the full APC model in which age, pe-
riod and cohort effects are included, needs to
be considered. As mentioned above however,
the algebraic relationship between the effects
is such that it is impossible to obtain a unique
solution of their linear effects (there are an

infinite number of them) without resorting to
some (often arbitrary) constraint (Clayton &
Schifflers, 1987b). The drift component de-
fined above cannot be attributed to period or
cohorts effects and thus the APC model is a
mixture of age, drift, non-linear period and
non-linear cohort effects. There has been a
considerable body of work on how one can
then proceed in view of this identifiability
problem in the APC model.

The main differences in the methodologies
are in the way they differentiate between lin-
ear and non-linear effects (Holford, 1992). In
choosing a method for which to describe
secular trends it seems appropriate to avoid
imposing constraints without a biological basis
for doing so. The “second differences” method
of Clayton and Schifflers (1987b) has been
shown to produce estimates on the conserva-
tive side, and is not particularly easy to inter-
pret. Nevertheless, it is preferable to other
methods, as it does not make further as-
sumptions (McNally et al., 1997) or require an
additional arbitrary mathematical constraint to
overcome identifiability. In addition, the risk of
over-interpretation of the resulting parameters
(perhaps more serious than under-inter-
pretation) is more likely to be avoided using
this method. It is therefore this method which
has been used in EUROCIM’s APCView to
provide a unique set of parameters repre-
senting the full APC model.
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