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Cancer prevalenceisthe proportion of individuas in a population who at some stage during their life-
time have been diagnosed with cancer, irrespective of the date of diagnosis. Cancer preval ence statistics
have generally been provided by alimited number of well established cancer registries that have been
in existence for severa decades. The advent of systematic follow-up of life status of incident cases and
theavailability of new statistical methodol ogies, now makesit possiblefor registries established during
the 1970s or 1980s to provide prevalence data. The main problems encountered in the estimation of
prevalence aretheinclusion of: (i) cases|ost to follow-up; (ii) cases known only from their death certi-
ficate; (iii) cases diagnosed before the start of registration; and (iv) the treatment of multiple tumours
and migrations. The main aim of this paper was to review these problems and discuss, through the
experience gained with EUROPREV AL, how they can be overcome. A method is presented for the cal-
culation of prevalence of al cancers combined in the populations covered by the 45 cancer registries
participating in EUROPREVAL. Prevalence of cancer is estimated to be 2% on average, with the
highest values (3%) in Sweden and the lowest in Eastern Europe, with a minimum of ~1% in Poland.
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I ntr oduction

Cancer prevalenceisthe proportion of individualsin apopula-
tion who at some stage during their lifetime have been diag-
nosed with cancer, irrespective of the date of diagnosis. This
definition assumes that cancer is an irreversible disease and
diagnosed individuals remain cancer cases until death. Such
people make greater demands on the health system than the
general population. They require treatment, follow-up for
cancer recurrence, screening for independent secondary
cancers and may be permanently impaired or disabled as a
result of their cancer. However, prevalent cancer cases are a
highly heterogeneous group in terms of health status, as they
include patients undergoing clinical treatment and those diag-
nosed many years previously who may be considered cured of
their cancer and require few if any additional hedth care
resources. Timefrom diagnosisistherefore an essential quali-
fier of cancer prevalence data.
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Unlike cancer incidence or mortality, prevalence has not
been amajor focus of epidemiological statistics; nevertheless,
several methods have been devel oped to provide estimates of
prevalence mainly as a by-product of some other activity. For
example, health surveys sampling the general population [1]
can provide prevalence estimates from persons reporting they
have been diagnosed with cancer. However, health surveys
are expensive, require very large samples to obtain data on
rarer cancers, and are prone to bias, as the compliance of
serioudly ill persons is expected to differ from that of healthy
individuals. Direct methods [2-4] employ incidence and
follow-up datacollected by popul ation-based cancer registries
(CRs). In essence, they calculate prevaence by counting how
many incident cases are still alive at a given index date; how-
ever, cancer registration must have been carried out for long
enough so that essentially all surviving cancer cases are regis-
tered, otherwise the prevalence estimate will be low.

Indirect methods estimate prevalence by modelling the
mathematical relationships between incidence, prevaence,
survival and mortality. Depending on what data are avail-
able—incidence and survival [5], incidence and mortdity [6]
or mortality and survival [ 7]—data can be used to obtain prev-
alence functions. Mortality data are usually obtained from
national statistics, while incidence and survival data are pro-
vided by CRs.



832

Cancer prevaence data are not systematically available at
the level of national populations. Some prevalence data per-
taining to a few US states and some European countries that
have been covered by cancer registration for many decades
have been published [2—4, 8-13].

EUROPREVAL isthefirst Europe-wide project to estimate
the prevalence of the most important cancers in the
participating European countries. The first objective of the
project was to use direct methods to calcul ate prevalence data
for European popul ations covered by cancer registration. Data
were available from the EUROCARE-2 Study [14], which
collected dataon cancer patients diagnosed from 1978 to 1992
from 56 participating population-based CRs in 17 European
countries. In order to ensure that the cancer prevalence esti-
mates from the numerous participating CRs were comparable
across the board, it was necessary to solve some important
methodological problems pertaining to data registration, con-
sistency and comparability. The aim of this paper was to
review these problems and discuss, through the experience
gained with EUROPREVAL, how they can be overcome. We
then applied these solutions to the basic prevalence calcula-
tions for al cancers combined in the populations covered by
the 45 cancer registries participating in EUROPREVAL. The
results of the study are more extensively presented in a com-
panion paper appearing in thisissue [15].

Problemsarising from direct methods of calculating
prevalence

The direct method used to calculate cancer prevalence in a
population covered by cancer registration was simply to count
all incident cases of cancer that were still aliveat agiven date
(theindex date). The procedure basically consists of allocating
all incident casestill alive at the index date to cellsin atwo-
dimensional matrix according to their age at theindex date and
the number of years since the cancer was diagnosed. When
divided by the corresponding population sizes, they provide
prevaence figures as proportions that are specific for age and
disease duration. However, thefiguresthus produced arelikely
to be incomplete or inaccurate due to loss of cases during
follow-up, cases known only from their death certificate
(DCO), problems arising from the treatment of migration and
multiple cancers, and lack of completeness due to surviving
casesdiagnosed beforetheregistry cameinto existence. These
problems are discussed below.

Caseslost to follow-up

Some cases are inevitably lost to follow-up and their vital
status at theindex date is therefore uncertain. For most Euro-
pean registries, the percentage of cases lost is <1% [16].
Higher percentagesarethenormin USregistries[13], because
follow-up procedures differ and thereisarelatively high rate
of state-to-state migration.

Cases lost to follow-up are considered in the anaysis by
attributing an estimated survival probability. The approach of

Feldman et al. [4] was to derivethis probability from asingle
life table calculated for the whole set of patients not lost to
follow-up, irrespective of age and period of diagnosis. A more
recently published approach [12] estimates the survival prob-
ability of each lost case from the subset of followed patients
belonging to the same age and period of diagnosis. The
approach of Feldman et al. [4] gives more stable estimates;
however, it can produce erroneous resultsin patients consider-
ably younger or older than the average. The second approach
[12], in theory, provides more accurate probability estimates,
but is subject to random variability when the total number of
patients in the age group considered is small. Whatever
method is used, the number of lost cases estimated alive at the
index date is added to the number of prevalent cases deter-
mined by the direct method.

Cases known only from the death certificate (DCO)

Some cases are notified to registries only when they die and
the death certificate reports cancer as the underlying cause.
Whether DCO cases should be included in prevaence counts
is controversial, asis the method of their inclusion. It can be

argued that such cancers are diagnosed very close to death;

that patients were not actually treated as cancer patients and
therefore only contribute to the prevaent population for a
negligibletime. On the other hand, some patientsare DCO not
because they were first diagnosed at death, but because an
earlier diagnosis failed to reach the CR. These patients should
be included in the prevalence count; however, this is not a
simple task. The problem is to estimate the number of cancer
cases not observed by the registry who actually had a cancer

diagnosis at the preval ence date; these cases will be registered
as DCO after this date. Specific studies of trends and survival
times of DCO cases will have to be carried out in order to
estimate the number of such cases. In any event, if they are not
included, the proportion of DCO to registered cases should be
reported to provide an indication of the extent to which preval-

ence may have been underestimated. We have done thiswhen
presenting the EUROPREV AL data.

Migration

People moving away after cancer diagnosis and registration
are usually not lost to follow-up even if they move toadiffer-
ent health area, and although they no longer make demands on
the health area where they were diagnosed, are till included
in the prevalence data. Conversely, patients who move into
another hedth area after diagnosis are not counted in the pre-
valence of that areaeven though they are treated there. In such
situations the prevalence of aregion or heath area is under-
estimated when the net flow is into that area, and is over-
estimated in the opposite case. However, the resulting error is
small in most European countries, where the net migration
rate is usually between —1 and +1% per annum. Prevaence
estimates should not therefore be substantially affected by
migration, unless there is a net migration of cancer patients



from one areato another. To our knowledge, this phenomenon
has not been considered in any prevaence analysis, mainly
because there is no systematic information on migration for
health reasons. Migration was not considered when presenting
the datafrom EUROPREVAL.

Multiple cancers

Prevalence can refer to the number of people with cancer or
the number of cancersinthe population. The differenceliesin
the way multiple primary malignant tumours are accounted
for. Person prevalence considers only thefirst primary malig-
nant cancer diagnosed in each person, and is a measure of the
number of people actualy making demands on hedth care
resources for cancer. On the other hand, patients with two or
more tumours are counted several timesin tumour prevalence,
which considers all primary malignant cancers in a person
irrespective of whether they are the first or subseguent can-
cers. If the multiple cancers are treated independently, this
second indicator is more pertinent to the demand for hedth
care.

The difference between the two indicators may be substan-
tial, particularly in older age groups. Inclusion of multiple
tumours in comparative studies is complicated by a lack of
uniformity among CRs in the application of cancer coding
rules, particularly for tumours in paired organs [17]. Further-
more, the number of multiple tumours registered dependson
the age of a CR: the older the registry, the greater the likeli-
hood of registering previous diagnoses in multiple cancer
patients. Recently established registries may know from
clinical recordsthat agiven tumour isnot thefirst primary, but
may not have the resources or procedures necessary to access
full information on previously diagnosed cancers. The EURO-
PREV AL project considered person prevaence only.

Completeness bias

Even when corrected to include DCO and lost-to-follow-up
cases, prevaence measured on populations covered by CRs
is still incomplete, as prevalent cases diagnosed before the
registry began operating will not be recorded. Such unob-
served cases are far from negligible, especially for recently
established registries (<15 years) and for cancer sites with
good prognoses [18]. It is vital, therefore, that these unob-
served casesare estimated and included in the prevalence data.
Itisalso essential, in a Europe-wide study involving numerous
registries that have been operating for variable lengths of time
(fromonly ~5 yearsto >40 years), that auniform and unbiased
way of dealing with completeness is used, so as to provide
comparable prevalence estimates for populations covered by
cancer registration for different lengths of time.

We defined the observed prevalenceasthat produced by the
counting method described above, to which various (small)
corrections have been applied to take account of the cases lost
to follow-up. We then applied an appropriate correction factor
to the observed prevaence, the completeness index [18],
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which is an estimate of non-registered cases still dive. The
figure thus produced is defined as the total prevalence. The
completeness index will vary according to the length of the
registration period and the characteristics of the cancer being
considered. Completenessindiceswere estimated for the Con-
necticut Cancer Registry and the total prevalence figuresthus
calculated were compared with observed prevaence, which,
since the registry has been operating for >50 years, should
have been amost complete; concordances were found to be
satisfactory [19]. The same method was applied to Italian
prevalence data [20] and to EUROPREVAL data to improve
European estimates of prevalence.

Estimation of total prevalence

In a population covered by cancer registration forL years, the
total prevalence (N,,) is given by the sum of the observed
prevalence, N, (the proportion of patientsdiagnosed after the
start of registry activity), plus the unobserved prevaence
(Nunobs) Of patients diagnosed before that date, whose vaueis
unknown. N, is not directly measurable but can be estimated
indirectly by dividing N, by the completenessindex, R[18],
which depends on L, the length of time the registry has been
operating

Ntot = Nobs/ R

Risan estimate of the extent to which the observed prevaence
represents thetotal prevalence, and is defined by

R= Ngpd /N, ™

obs

where Ny, ™ and N ™ are model-based estimates of
observed and total prevalence, respectively, and are derived
from parametric models of age-specific cancer incidence
probability and relative surviva probability [18]. The com-
pleteness index, R, takes the value of 1 when al prevalent
cases are observed, and approaches 0 as the proportion of
prevalent cases that are observed decreases. The value of
Nopd™/No™ depends on the registration period (L), cancer
site, sex and age class: all the factors that influence incidence
and survival in the models.

Simplelog-linear models can be used asincidence functions
the mgjor determinants of which are age at diagnosis and date
of birth. These models are consistent, for a general class of
cancers, with the multistage theory of carcinogenesis[21]. As
shown by Capocacciaand De Angelis[18], Risnot influenced
by absolute incidence levels, but only by the age ope of
incidence. Rislarger for cancers the incidence of which rises
steeply with age, e.g. prostate cancer, and islower for cancers
such as cervica cancer theincidence of which islargely inde-
pendent of age.

Survival models with cure can be used as relative survival
functions. This class of model assumes that only a proportion
of patients, the so called fatal cases, have an excess death risk,
while the remainder have the same mortality rate as the
genera population (not affected by the specific cancer) and
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can thus be regarded as cured [22]. Cure models allow estima-
tion of long-term survival, which must be estimated accurately
asit playsacrucial rolein estimating prevalence. Survival has
adirect influence on R: cancers with poor surviva are charac-
terised by high R values, as only recently diagnosed patients
arelikely to be alive at the prevalence date. In contrast, ahigh
proportion of cancers patients with good prognosis who were
diagnosed before a young registry started operating will still
be alive at theindex date, so Rwill be low.

Similarly, R can be used to estimate the partial prevalence
for a period longer than the observation period; for instance,
the 15-year prevalence in a population observed only for
10 years. This method is useful to decompose estimated total
prevalence by duration of disease.

Standard errorsof prevalence estimates

In cases where al prevalent cases are observed and followed
from diagnosisto the index date, asimple Poisson distribution
can be used to derive the standard error (SE) of the number of
cases[5]:

SE (N = \/Ntot

The standard error of the prevalence as a proportion is
obtained by dividing VN, by the population count.

However, total prevaenceisacompositeestimator made up
of: (i) adirect count, N, of cases observed and followed; (ii)
an estimated number (N,,4) of lost-to-follow-up cases surviv-
ing until the index date; and (iii) an estimated proportion /R
of cases diagnosed before registration began. While the first
term is Poisson distributed, the second term comes from an
estimated life table—itself derived from the cases actually
followed—and the last term is based on statistical models
applied to the same or, in some cases, to an independent data-
set. A formal theory of preva ence estimator sampling errors,
that takes all these sources of variability and their inter-
relations into account, is being developed but is not yet avail-
able[23, 24].

A rough approximation to the SE of thetotal prevalence can
be cal culated assuming that the proportion of lost (Poq = N/
Nyps) and the completeness index, R, are without error:

SE (Ntot) = \/Nobs (1 + PIost )/R-

However, it is apparent that SEs calculated with this expres-
sion systematically underestimate the real variability of the
prevalence figures, as potentially important sources of uncer-
tainty are neglected and cannot be used for formal statistical
testing.

Prevalence of all cancers combined from
European registry data

In the EUROPREVAL Project, prevalence estimates for the
most important cancer sites were produced for 17 European

countries. Theresults of the study are extensively presented in
a companion paper in this issue [15]. Here we report the
methodologica choices adopted in the study and present
prevalence resultsin Europe for al cancers combined (Tables
land 2).

The EUROPREVAL project used incidence and follow-up
data provided by the EUROCARE project [14], collecting
data from 56 participating population-based CRs from 17
European countries. The EUROCARE-2 database contains
data on cancer patients diagnosed from 1978 to 1992, the
minimum information for each patient being sex, date of birth,
date of diagnosis, date of end of follow-up, tumour site,
morphology and life status.

To calculate consistent prevalence figures at a given date,
incidence and follow-up data must be complete at that date.
The most recent date for which these data are available for all
registries participating in EUROCARE is 31 December 1992,
and this was taken as the index date for prevalence computa-
tion.

A certain fraction of the records (1-2% in most European
registries) had wrong or missing values for some patient
variables. Often the month of birth or month of diagnosis was
missing, butin afew cases both the month and year were miss-
ing; in other cases the sex was not specified. The exclusion of
such cases from calculations leads to underestimation of the
prevalence. Automatic procedures to correct data incompati-
bilities or to impute missing val ues were therefore used when-
ever possible.

We used the direct approach to estimate the prevaence of
al cancers in European registries at the index date of 31
December 1992. Specifically developed software [25] was
used for the calculation of prevalence. The basic data are
shown in Table 1 along with the main steps in the calculation,
S0 as to illustrate the problems discussed above. Data from
most participating CRs were included; data from specialised
registries (concerned with digestive system or haematol ogical
cancers, etc.) were not included. For each CR, the following
arereported in Table 1: (a) number of years of cancer registra-
tion, prior to the index date, available from EUROCARE-2
database; (b) the number of cancer cases collected during the
period and included in the analysis; (c) the number of cases
aive at the index date; (d) the number of lost cases; (€) the
number of lost cases estimated alive at the index date; (f) the
observed prevalent cases[=(c) + (€)] upto (a) years after diag-
nosis; (g) the completenessindex; (h) thetotal prevalent cases
[= (F)/(9)]; (i) the population count per 100000; (j) the total
prevalence per 100000 [= (h)/(i)]; and (K) the average yearly
DCO cases as a percentage of the total prevalence.

The incidence period considered ranged from 5 years
(1998-1992) in several southern European registries to 23
years (1970-1992) in Iceland, Saarland and Geneva. Some
registries, mainly in northern Europe, where cancer registra-
tion started during the 1950s, also provided a complete set of
data covering their entire registration period. These datawere
used to check the estimates of the completenessindex, R.
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Table 1. Cdculation of prevaencefor all cancers combined in European cancer registry areas (national registries arein capital letters)

Registry Period Cases Cases  Cases Lost Observed Completeness Tota Population Total %DCO
length® observed® dive®  lost estimated prevalent indexd prevalent  (per 100000)' prevalencé cases®
alive® cases’ cases” (x100000)
Tyrol (A) 5 11027 6534 0 0 6534 042 15550 6.41 2426 14
DENMARK 17 306016 97764 0 0 97764 0.79 123488 51.7 2389 0.0
Eindhoven (NL) 15 37738 13284 684 253 13537 0.78 17250 9.24 1867 0.0
East Anglia 14 95451 27325 4819 2596 29921 0.73 40840  20.89 1955 0.2
Mersey 8 71560 27433 0 0 27433 0.56 49186  24.12 2039 0.9
Oxford 14 119304 38637 1 0 38637 0.73 52620 25.82 2038 0.3
Thames 15 313481 92665 1483 701 93366 0.75 124198  67.56 1838 2.8
Wessex 14 163327 55287 0 0 55287 0.73 75699  29.93 2529 14
West Midlands 15 272119 79145 43 15 79160 0.76 104502  52.78 1980 0.5
Yorkshire 15 197615 54474 10 1 54475 0.76 72102 36.98 1950 0.9
ESTONIA 15 55612 14893 529 107 15000 0.73 20681 1544 1339 0.0
FINLAND 15 205377 73179 74 31 73210 0.78 94132 50.42 1867 0.1
Somme (F) u 20360 7510 2040 1335 8845 0.68 12941 5.49 2357 0.0
Saarland (G) 23 84618 26250 0 0 26250 0.90 29302 1055 2777 14
ICELAND 23 13668 4700 4 0 4700 0.89 5270 261 2019 0.0
Florence 8 44373 19619 327 150 19769 0.59 33748 1182 2855 0.8
Genoa 7 24550 10714 46 19 10733 0.54 19818 6.79 2919 04
Latina 10 10878 4523 57 12 4535 0.67 6804 4.79 1420 0.3
Modena 5 14566 7525 155 0 7525 0.45 16841 6.06 2779 0.0
Parma 15 27262 8919 70 12 8931 0.79 11364 3.92 2899 0.8
Ragusa 12 8338 2625 18 10 2635 0.72 3683 291 1266 0.1
Romagna 7 15626 7860 17 10 7870 0.55 14419 4.26 3385 0.3
Turin 8 31888 13094 1307 558 13652 0.59 23274 9.56 2435 0.9
Varese 15 45803 16363 415 130 16493 0.79 20944 7.99 2621 0.0
Cracow 17 24784 5633 1156 212 5845 0.78 7464 7.13 1047 16
Warsaw 5 23941 7649 2166 838 8487 0.43 19862 16.25 1222 11
SCOTLAND 15 302159 81395 52 18 81413 0.76 107226 51.11 2098 0.8
SLOVAKIA 15 184706 66708 163 30 66738 0.71 93343 5307 1759 20
SLOVENIA 10 51487 17848 273 7 17925 0.62 28783 19.96 1442 0.8
Basque Country 7 40807 20757 0 0 20757 0.55 37847 20.97 1805 16
Mallorca 5 10426 5135 160 38 5173 0.44 11689 5.86 1995 04
Navarra 8 12522 6241 0 0 6241 0.58 10671 5.22 2044 15
Tarragona 8 12384 5658 73 33 5691 0.58 9786 5.53 1770 0.7
South Sweden 15 80313 33020 0 0 33020 0.76 43168  14.17 3046 0.0
Basdl 12 17127 7447 114 59 7506 0.69 10860 433 2508 0.0
Geneva 23 29784 8605 1375 486 9091 0.89 10178 3.87 2630 0.2

Number of years of cancer registration, before the index date of 31 December 1992.

5Number of cancer cases collected during the period and included in analysis.

‘Number of cases alive at the index date.

“Number of cases lost.

“Number of cases lost estimated alive at the index date.

fObserved prevalent cases up to period length years after diagnosis [= cases alive + lost estimated alive].
9Proportion of the total prevalence observed by the registry.

"Tota prevalent cases [= observed prevalent cases/completeness index].

'Popul ation per 100 000.

ITotal prevalence per 100 000 [= total prevalent cases/population (per 100 000)].

“Average number of cases known only from their death certificate (DCO) per year as a percentage of total prevalence.
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Table 2. Total prevalence decomposition by duration of disease for all cancers combined in European countries at the common index date d 31
December 1992 and prevalence proportions per 100000 of population within 2, 5 and 10 years since diagnosis

Five-year prevalence  Ten-year prevalence  Total prevaence

Registry Total prevalent cases  Two-year prevalence
Austrian registry 15550 514
Denmark 123488 534
Dutch registry 17250 431
English registries 519148 441
Estonia 20681 304
Finland 94132 411
French registry 12941 598
German registry 29302 557
Iceland 5270 398
Italian registries 150895 588
Polish registries 27326 283
Scotland 107226 477
Slovakia 93343 327
Slovenia 28783 343
Spanish registries 69993 427
Swedish registry 43168 602
Swiss registries 21038 530
Total 1379533 448

1020 1565 2427
1028 1550 2389
813 1223 1867
837 1252 2012
549 812 1339
798 1211 1867
1076 1541 2357
1045 1656 2777
823 1271 2019
1131 1718 2597
506 738 1169
893 1322 2098
609 930 1759
625 898 1442
814 1244 1863
1218 1888 3046
1066 1632 2566
852 1282 2042

Cases lost to follow-up were considered in the analysis by
assuming they had the same survival probability as cases not
lost to follow-up of the same age at diagnosis and number of
years passed sincediagnosis. For each calendar period consid-
ered, the number of lost cases estimated alive was added to the
number of prevalent cases. The contribution of lost cases
estimated alive to the observed prevalence was highest in
Somme, where they represent ~15% of the observed prevalent
cases, followed by Warsaw (10%) and East Anglia (9%). Per-
centages ranging from 2% to 6% were observed in threeregis-
tries: Geneva (aregistry with good follow-up procedures, but
with problems due to patient migration), Torino and Cracow.
In all the other registries, lost cases contributed <2% to the
observed prevalence.

As noted, migration was not considered as its influence on
prevalence can be assumed to be negligible. Only first primary
tumours were included; patients with multiple tumours were
considered as one prevalent case. DCO cases were not
included, but formed asmall proportion of thetotal prevalence
(always <3%, and in most cases <1%). Lack of completeness
generally hasamajor influence on the prevalence estimations.
Thus, the completeness index was only ~90% in registries
with >20 years of follow-up, and fell to <50% in registries
with only 5 years of follow-up. Inthelatter cases, half or more
of the total prevalence had to be estimated.

In Table 2, registries are grouped by country, while pre-
valence proportions have been decomposed by time from
diagnosis.

The average estimated prevalence in European countries
was 2042 x 100 000, i.e. about two out of every 100 European
citizens have had a previous cancer diagnosis. Sweden
presents the highest estimated prevalence (3046). High levels
were estimated alsoin Germany (2777), Italy and Switzerland
(with >2500). Low preval ence was estimated in Eastern Euro-
pean countries, with the lowest levelsin Poland (1169).

Approximately 20% (variable from 19% to 25% according
to country) of total prevalent cases were diagnosed with can-
cer in the last 2 years, while~40% (range 35-46%) and 60%
(range 53-66%) were diagnosed in the last 5 and 10 years,
respectively. The geographical variability of these proportions
islower than the absolute levels of prevalence, at least for all
cancers combined. Indeed it isrelated to country-specificinci-
dencedistribution by cancer site and to survival levels, rather
than to the length of follow-up.

Validation of total prevalence estimates

As statistical modelling is incorporated in total prevalence
estimates, through the use of completenessindex, validations
against empirical-based estimates were carried out in EURO-
PREVAL study. To check the values of the completeness
indices provided by the statistical models, we used data from
the long-established CRs whose observation periods are long



enough to have registered virtually al prevalent cases. We
calculated figures for the 15-year prevalence, ignoring cases
registered prior to that, and then corrected these data using the
corresponding completeness index, R. The result (the esti-
mated total prevalence) was then compared with the observed
total prevaence. This method was aso used to check preval-
ences estimated in SEER registries up to 1993, using data
collected from 1940 to 1993 by the Connecticut cancer
registry [19].

Theresults of the vaidation analysis are shown in Table 3.
Total prevaence estimates for the 10 cancer sites included
in the study were analysed separately. For the Finnish and
Danish registries, the estimated total prevaence was slightly
bel ow the observed total prevalence. Thisis probably because
the observed prevalence figures supplied by these registries
refer to cancers rather than persons with cancer. In contrast,
for the Eindhoven, Estonia and Saarland registries (with
observation periods of 20-25 years) estimated total preva-
lence figures were more frequently above the observed total
prevalence. Differences between estimated and observed val-
ues were generally less than £10%; the only exceptions were
cervical cancer and Hodgkin's disease.

For Hodgkin's disease the estimated figures greatly
exceeded the observed figures. For cervical cancer, the esti-
mated total prevalence was lower than the observed preval-
ence in Finland and Denmark, but was >10% in all other
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registries except Iceland. These mismatches can be attributed
to marked changes in the epidemiology of these two cancers.
For Hodgkin’ s disease the use of new more effective therapies
became widespread; for cervical cancer screening became
widespread. Our modelling approach was based on EURO-
CARE-2 datafor theincidence period from 1978 to 1989, and
did not takeinto account these developments. Thus the excess
of estimated prevalent cases of Hodgkin's disease can be
explained by model-based overestimation of backward pro-
jections of survival; the lower prevalence estimates for
cervical cancer in Finland and Denmark are the result of the
high incidence levelsin the pre-screening period that were not
considered in the model.

Conclusions

Asthe popul ation ages the proportion most at risk for devel op-
ing cancer grows, while advances in cancer treatment are
resulting in an increasing proportion of cancer patientsliving
longer. Thus the demand for social services and especially
health care by this sector of the populationis growing, partic-
ularly in developed countries. Cancer prevalence is a vita
indicator, asit is a measure of the number of cancer patients
who require health and social services resources, and can be
used to adequately plan future allocation of such resources.
Providing and updating reliable and systematic prevaence

Table 3. Comparison of the estimated tota prevalence (calcul ated using the completenessindex at 15 years) with the observed prevalencefor registries
established for >20 years, prevaence values (number of prevalent cases) are referred to the index date of 31 December 1992

Period (years) Stomach Colon Rectum Melanoma L eukaemias

Estim. Obs. Estim. Obs. Estim. Obs. Estim. Obs. Estim. Obs.
Denmark 50 1374 1430 9855 10968 6565 6141 7588 8104 2354 2375
Finland 40 3190 3487 5393 5233 3684 4078 5384 5128 1782 2003
Iceland 37 224 213 352 339 120 122 183 164 69 69
Estonia 23 1551 1498 1134 1051 1043 958 565 508 564 583
Saarland 23 1014 938 2512 2506 1656 1561 906 879 427 460
Eindhoven 22 493 461 2481 2566 — - 706 675 269 275
Slovenia 43 1185 1209 1334 1279 1568 1435 959 819 619 641
Thames 37 1842 1784 9092 9758 5724 5580 4556 4784 2369 2613

Period (years) Breast Cervix Corpus Prostate Hodgkin's

Estim. Obs. Estim. Obs. Estim. Obs. Estim. Obs. Estim. Obs.
Denmark 50 28526 28205 8896 11220 8064 8592 5681 5774 2777 1738
Finland 40 22644 23139 2855 3238 5974 6837 6476 7323 2331 1523
Iceland 37 1068 1076 269 249 242 256 500 499 89 79
Estonia 23 3286 3699 2846 2373 1792 1708 597 486 801 330
Saarland 23 5852 5911 2601 1724 1863 1631 1683 1759 479 311
Eindhoven 22 4113 4208 688 363 830 756 921 974 370 222
Slovenia 43 5107 5125 2632 1922 2589 2030 802 835 1221 440
Thames 37 31236 31754 6490 4338 5862 5770 6159 7203 3790 3115

Estim., estimated; Obs., observed.
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statistics, obtained using uniform and validated method-
ologies such as we now have, on cancer incidence, survival
and mortality isthereforeimportant for all in European coun-
tries.

The breakdown of cancer prevalence figures according to
time since diagnosis is an important first step towards the
development of specific indicators of heath care needs for
specific sections of the population. A subsequent step will be
to classify prevalent cases by disease stage at the index date.
Thiswill be even moreinformativefor planning the allocation
of health resources, asit will make it possible to identify four
groups of patients: those recently diagnosed patients who are
receiving primary treatment; those who can be considered
cured of their cancer; those in the terminal phase of their ill-
ness; and the remainder with intermediate status, also referred
to as ‘continuing-phase’ [26]. The groups thus identified are
much more homogeneous in terms of predictable health needs
than subgroups simply defined by time since diagnosis. Our
approach to the estimation of the stage distribution of preval-
ence will be described in forthcoming papers from EURO-
PREVAL.
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