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Background: Information on cancer prevaence is of major importance for health planning and
resource alocation. However, systematic information on cancer prevalenceislargely unavailable.
Materials and methods: Thirty-eight population-based cancer registriesfrom 17 European countries,
participating in EUROPREVAL, provided data on amost 3 million cancer patients diagnosed from
1970 to 1992. Standardised data collection and validation procedures were used and the whole data set
was anaysed using proven methodol ogy . The prevalence of stomach, colon, rectum, lung, breast, cervix
uteri, corpus uteri and prostate cancer, as well as of melanoma of skin, Hodgkin's disease, leukaemia
and dl malignant neoplasms combined, were estimated for the end of 1992.

Results: There were large differences between countries in the prevalence of all cancers combined;
estimates ranged from 1170 per 100000 in the Polish cancer registration areas to 3050 per 100000 in
southern Sweden. For most cancers, the Swedish, Swiss, German and Italian areas had high prevalence,
and the Polish, Estonian, Slovakian and Slovenian areas had low prevalence. Of the total prevalent
cases, 61% werewomen and 57% were 65 years of age or older. Cases diagnosed within 2 years of the
reference date formed 22% of all prevalent cases. Breast cancer accounted for 34% of all prevalent
cancers in females and colorectal cancer for 15% in males. Prevalence tended to be high where cancer
incidence was high, but the prevalence was highest in countries where survival was aso high. Preval-
ence was|low where general mortality was high (correlation between general mortality and the preval-
ence of all cancers = —0.64) and high where gross domestic product was high (correlation = +0.79).
Thus, the richer areas of Europe had higher prevalence, suggesting that prevalence will increase with
economic development.

Conclusions;: EUROPREVAL isthelargest project on prevalence conducted to date. It has provided
complete and accurate estimates of cancer prevalencein Europe, congtituting essential information for
cancer management. The expected increases in prevalence with economic development will require

more resources; alocation to primary prevention should therefore be prioritised.
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I ntr oduction

Cancer is amajor health problem in developed countries, in
many of which it is the second most common cause of death
for al ages combined [1]. In Europe, the number of new
cancer cases diagnosed annually has been increasing steadily
inrecent decades [2-4], whilethe survival of cancer patientsis
also increasing [5]. The main reasons suggested for the
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increasesin surviva areearlier diagnosisand the development
of new treatments, which have also improved cure rates for
several types of malignancy [6]. Over the same period, general
mortality has declined in most European countries and life
expectancy at birth hasrisen dramatically, the principal excep-
tionsbeing several countriesin central and eastern Europe[7].
Improved prognosisfor cancer and reduced risk of death from
non-cancer causes haveincreased the time that cancer patients
are under the care of health services, resulting in major changes
in health service needs. The prevalence of a disease is the
number of patients diagnosed with that disease, present in the
population at a given time. A mgjor reason for the interest in
cancer prevaence is that it is an important determinant of
the demand for health services. Several methods have been



developed to obtain accurate prevalence data. For organisa-
tional reasons, most methods are based on the extraction or
estimation of prevalence directly from available health statist-
ics. Thus, in the USA and Europe, methods have been
developed for estimating cancer prevalence from the popula-
tion-based incidence and survival data collected by cancer
registries (CRs) [8-14]. These direct methods provide preval-
ence for the areas covered by CRs. However, although some
studies have been carried out by northern European CRs
[10-12], Italian CRs (the ITAPREV AL project) [13] and the
Office for National Statistics for England and Wales [14],
systematic information on cancer prevalence is largely
unavailable and comparisons of preva ence between European
populations are non-existent.

This paper presents the main findings of the EURO-
PREVAL project, a European concerted action for studying
cancer prevalence in order to reveal and evaluate differences
in requirements for cancer-related health care. EURO-
PREV AL providesthefirst large-scale comparative overview
of the prevalence of selected major cancersin Europe.

M aterialsand methods

Data

Data from 2980995 cancer patients, diagnosed from 1970 to 1992, in
38 population-based CRs in 17 European countries, were used in the
analysis. Tables 1 and 2 give information on the participating CRs and the
cases they contributed. In Table 1 the CRs are grouped into four broad
areas: northern Europe, UK, central and southern Europe. Cancer preva-
lence data for each of these groups of countrieswill be presented in detal
in separate papers. The participating CRs covered the entire populations
of seven countries: Denmark, Estonia, Finland, Iceland, Slovaekia and
Slovenia. The Scottish CR, which covers the entire country, and severa
English CRs formed the UK group, which covers ~50% of the UK popu-
lation. Sweden, Austria, the Netherlands, Poland, Switzerland, Italy and
Spain had coverage in the range 5.7-17.5%, but coverage was very low
for Germany (1.7%) and France (2.9%).

In this paper we present cancer prevalence by country, estimated from
data provided by each country’s CRs. Because national coverage varied
markedly, the extent to which our results provide a representative picture
of cancer prevaencein each country will asovary.

The rules for including cases in the analysis were those used by the
EUROCARE study on the survival of European cancer patients [15]. An
advantage of this is that the EUROPREVAL results are consistent with
those of EUROCARE. The participating registries were asked to provide
incidence and foll ow-up data for cancer cases diagnosed up to 31 Decem-
ber 1992. The Iceland, Saarland and Geneva CRs each had diagnosis
periods of 23 years (1970 to 1992)—the longest observation period of all
the CRs in this study—while the Tyrol and Warsaw CRs had the shortest
included registration periods: 5 years each (1988 to 1992) (Table 2). The
information provided on individual patients with cancer consisted of:
gender; dates of birth, diagnosis and end of follow-up or death; life status
at end of follow-up; tumour site (according to ICD-9 code) [16]; type of
diagnosis (histologica, cytological or other); and tumour histotype
(according to ICD-O code) [17].

To protect confidentidity, only the month and year of dates of birth,
diagnosis and end of follow-up or death were included in the data pro-
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vided by the registries. All these events, except the end of follow-up (31
December 1992), were assumed to have occurred on the 15th day of the
month in question.

Malignancies 204-208 of the ICD-9 classification were grouped as
leukaemias. The category ‘all maignant neoplasms' includes all malig-
nancies (ICD-9 140-208) except non-melanomaskin cancer (ICD-9 173).
The prevalence of all malignant neoplasms may be of little interest from
the clinica point of view, but isof great public health interest because it
provides an overall indication of the demand for cancer-related hedth
carein apopulation.

Cases known to CRs by death certificate only (DCO) and those diag-
nosed at autopsy were not included in the andysis (Table 1 shows the
overall percentages of DCO cases by CR). When more than one cancer
was diagnosed in a patient, only that diagnosed first was considered. For
cases of multiple synchronous tumours, only the most advanced or that
causing death was considered. Bilateral synchronous tumours of sym-
metrical organs were considered as one cancer. The implication of these
rulesis that we considered the preva ence of personswith cancer and not
the prevalence of cancers.

The percentage of patients lost to follow-up in each registry ranged
from 0% (many CRs) to 10% (Somme) (Table 2). All case records were
checked for errors and inconsistencies (unusual or inconsistent dates or
cancer codes, unusual or inconsistent sex—site-morphology combina
tions) according to the EUROCARE protocol [15, 18]. Defective records
were sent back to registries for correction or completion; considerable
effort was made to complete and correct individual case records so that as
many as possible could be included in the analysis, thereby reducing to a
minimum the underestimation of prevalence.

Definition of terms

This study produced ‘point’ preval ence estimates pertaining to a specific
reference day (31 December 1992).

« Total prevalence refersto al personsin a given population diagnosed

in the past with cancer and aive on the reference day.

« Fiveyear prevalence and 2 year prevalence refer to those parts of the
total prevalencethat were diagnosed in the 5 years and 2 years before the
reference date, respectively. Other fractions of the total prevalence (e.g.

10 year prevalence, 15 year prevalence) may be interpreted in a similar
way.

* The observed prevalence is the fraction of the total prevalence that is
calculated directly from the data (i.e. cases diagnosed during the period
the CR has been in operation, sometimes with correction for cases|ost to
follow-up).

Estimation of prevalence

When the population has been covered by cancer registration for avery
long time then the prevalence can be calculated basically by counting
directly from the CR data, since we may assume that no cases are surviv-
ing that were diagnosed before the CR began registering cases. As shown
in Table 2, this was not the case in our study for any of the CRs, because
either theregistry has been established recently, or the full registry series
is not included in the EUROCARE-2 database. Therefore, depending on
the total time a CR has been providing cases (the observation period),
there must be some additiona surviving patients who were diagnosed
before the date of available data. These cases must be estimated and their
number added, as an adjustment, to the observed prevalence.



Table 1. Cancer registries participating in EUROPREV AL, populations covered and indices of reliability

Registry by country and Population covered, 19922 (1000s) Indices of reliability
broad geographic zone M+F Percentage of Percentage DCO (%) Microscopic
national >65 yearsof age verification® (%)
popul ation Y F Y F
Northern Europe
Denmark 5170 100 15.6 1 1 92 93
Estonia 1544 100 12.2 NA NA 80 84
Finland 5042 100 137 1 1 93 93
Iceland 261 100 10.8 0 0 97 97
Sweden, South 1417 175 184 NA NA 97 97
UK
England 25808 50.6 15.9 NA NA NA NA
East Anglia 2089 40 17.0 NA NA NA NA
Mersey 2412 4.7 155 3 4 70 71
Oxford 2582 48 131 1 0 74 7
South Thames 6756 129 16.6 20 18 63 64
Wessex 2993 5.8 17.6 8 8 7 79
West Midlands 5278 10.2 15.3 3 3 NA NA
Yorkshire 3698 7.2 15.8 4 4 7 78
Scotland 5111 100 151 4 4 74 76
Central Europe
Austria, Tyrol 641 7.8 124 8 9 87 86
Germany, Saarland 1055 17 14.9 9 9 84 85
Netherlands, Eindhoven 924 5.7 11.0 NA NA 95 96
Poland 2338 6.1 13.2 NA NA NA NA
Cracow 713 19 11.8 15 13 62 67
Warsaw 1625 43 138 9 9 61 66
Slovakia 5307 100 11.2 2 1 78 80
Slovenia 1996 100 11.2 4 5 87 87
Switzerland 820 12.2 15.0 NA NA NA NA
Basel 433 6.3 16.3 0 0 99 99
Geneva 387 55 136 1 2 9% 93
Southern Europe
France 1674 29 13.7 NA NA NA NA
Somme 549 1.0 13.9 NA NA 95 94
Calvados 625 11 13.2 NA NA 94 95
Coted Or 499 0.9 14.0 NA NA NA NA
Itay 5810 101 17.9 NA NA NA NA
Florence 1182 20 19.2 4 5 71 72
Genoa 679 13 212 4 5 76 78
Latina 479 0.8 121 12 11 80 82
Modena 606 0.5 18.3 3 3 78 82
Parma 392 0.7 216 3 4 82 83
Ragusa 291 0.5 14.9 1 1 66 7
Romagna 426 0.7 20.1 1 1 86 87
Turin 956 18 174 4 5 79 80
Varese 799 14 149 2 3 89 88



Table 1. (Continued)
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Registry by country and Popul ation covered, 1992% (1000s) Indices of reliability
broad geographic zone M+F Percentage of Percentage DCO (%) Microscopic
national >65 years of age verification® (%)
population v F v F
Spain 3758 9.6 14.4 NA NA NA NA
Basgue Country 2097 55 135 8 10 82 81
Madlorca 586 15 14.9 4 5 88 87
Navarra 522 13 15.8 9 10 84 83
Tarragona 553 13 15.8 3 3 88 88

#From Survival of Cancer Patients in Europe: the EUROCARE-2 study [ 1].

bPercentage of cancer patients known to the registry by DCO; all cancers except non-melanoma skin cancers f.
“Percentage microscopically verified (cytologically and histologically); all cancers except non-melanoma skin cancers [4].
DCO, dezth certificate only; F, female; M, mae; NA, not available or not applicable.

Observed prevalence

The observed prevalence was calculated by the PREVAL counting
method [13, 19]. PREVAL employs amatrix with three time dimensions
where the unit is a year: calendar time; age; and years from diagnosis.
Each cancer patient is defined at a given point in time (i.e. a specific day)
by age at diagnosis, calendar year of diagnosis and years from diagnosis

(which takesthevaluezeroinitialy). Thecaseisadded to other caseswith
the same values forming a cohort. At each calendar year, the method
verifies whether each patient is still alive, and for each age group counts
thetotal number of patients remaining in the cohort. The prevalence on a
certain day in agiven calendar year isobtained by adding the resultsfrom
al cohorts. The PREVAL method a so incorporates an adjustment to take
account of patient loss during follow-up. To implement this adjustment,

the following formulais applied to each i, j cell of the matrix along the
k axis (time since diagnosis):

k k A
B = Ax* 2 LmH A +SD
m=0 s=m S S

where A, isthenumber of patientsof initial agei and diveat theend of the
calendar year j; Dy isthe number of patients who died during that year; L,
is the number of patientslost to follow-up at a given myear since diag-
nosis; and A is the number of patients alive at the end of the year. Thus,
the formula multiplies the number of lost to follow-up cases by the time
interval survival probability [AJ(As + DJ]. E, is therefore the expected
number of patients diagnosed at agei and dive at theend of year j, taking
into account the survival of those lost to follow-up. This adjustment
assumes that the | ost patients have the same probability (specific for sex
and age at diagnosisinagiven calendar year) of surviving asthose not lost
to follow-up.

Total prevalence

The observed prevalence, corrected for lost cases as above, was adjusted
by aprevalence completenessindex determined by apreviously published
and vdidated method for estimating the unknown fractions of the total
prevalence [20]. The prevalence completeness index (R) defined by the
following formula:

R =Ng(m)/N{™

is an estimate of the proportion of the total prevalence expressed by the
observed prevalence, where No™ and N{™ are ‘model estimates of

observed and total prevalence, respectively [20]. These quantities are
derived from amathematical expression relating prevalence to incidence
and survival probabilities [20]. The completenessindex varies between 1,
when al preva ent cases are observed (i.e. the CR has been operating for a
very long time), and (theoreticaly) 0, when no prevalent cases are
observed by the CR. R depends on the length of the registration period,

cancer-specific incidence rates by age class and cancer-specific survival

rates by age class.

Valuesof Rwereestimated for each cancer sitefor each of thefour broad
European areas defined previously. We had difficulties in estimating past
incidence and survival trends by age for cancer of the cervix uteri and for
Hodgkin's disease [21]; consequently we had problems in estimating
R values and hence thetotd prevalence for these two malignancies. How-
ever, in these two cases the method allowed us to produce an adjustment
of the observed prevalence that furnished estimates of the 15 year preval-
ence.

Weighted European mean

In order to take into account that the extent of cancer registration varied

between countries, when cal culating the crude European mean prevalence
we used awei ghting factor, w = (100 x n)/c, wherenisthe average annual

number of patientswith agiven cancer registered by the CR or CRsrepre-
senting a country, and c isthe level of nationa coverage. In thisstudy c
ranged from 1.7 (Germany) to 100 (for those countries completely
covered) (Table1).

Presentation of results

The results for each cancer site or group of cancers are presented in
separate figures (Figures 1-12). All figures have the same layout. The
upper part shows a bar chart ranking the ‘crude prevdence’ in each
country as a proportion of the population (for both sexes combined or
one sex only, depending on the cancer) and by time from diagnosis (2, 5,
10, 15 years and total prevalence). To facilitate the interpretation of
prevalence differences between countries, bar charts show world age-
standardised incidence. Age-standardised 5-year relative survival and
world age-standardised totd prevalence are shown in the lower half of
each figure. These worl d age-standardi sed figuresaredirectly comparable



Table 2. Period of observation, cancer sites considered and cases lost to follow-up, by cancer registry for males and femal es combined

Registry Period of Stomach  Colon Rectum  Lung Melanoma of Breast Cervix Corpus Prostate  Hodgkin's Leukaemia Malignant Lost to
observation skin uteri uteri disease neoplasms’®  follow-up® (%)
Denmark 1978-1992 11520 27632 18660 43919 8925 40192 8561 9430 19950 1874 8896 306 016 0.0
Estonia 1978-1992 7783 3256 2808 8695 883 5594 2369 2102 2042 527 1844 55612 1.0
Finland 1978-1992 14885 11540 8580 29189 5671 28831 2245 6643 15905 1706 5792 205377 0.0
Iceland 1970-1992 1250 1006 395 1368 234 1782 310 355 1403 120 369 13668 0.0
Sweden, South 1978-1992 3733 6734 4317 5924 3121 10763 1300 2028 9356 395 2083 80313 0.0
East Anglia 1979-1992 4976 8807 5602 16531 2052 14262 1939 2332 7540 699 2377 95451 50
Mersey 1985-1992 4286 6037 4024 15208 1014 10009 1961 1416 4164 413 1471 71560 0.0
Oxford 1979-1992 6071 10064 5795 20231 2361 17362 2307 2806 7488 944 2982 119304 0.0
Thames, South 1978-1992 15344 25409 15663 57732 5465 45652 5918 7085 19035 2364 7163 313481 0.5
Wessex 1979-1992 7365 15220 7873 24389 3830 22766 3286 3318 11277 1040 4433 163325 0.0
West Midlands 1978-1992 17355 22884 15574 49479 3957 37528 6340 5728 15110 1897 6431 272119 0.0
Yorkshire 1978-1992 11683 15576 11112 37435 2775 25257 5152 3487 11241 1377 4667 197615 0.0
Scotland 1978-1992 16769 26032 13341 63122 5575 37120 6191 4410 15432 2045 6660 302159 0.0
Tyrol 1988-1992 875 805 494 1143 534 1412 346 292 978 7 265 11027 0.0
Saarland 1970-1992 6150 7390 5581 10926 1384 11166 2824 3034 4757 562 1765 84618 0.0
Eindhoven 1978-1992 2244 3380 2018 6849 837 5829 516 879 2286 272 861 37738 18
Cracow 1976-1992 2030 1060 1023 4659 478 2864 1418 797 616 284 589 24784 4.7
Warsaw 1988-1992 1404 1511 1076 4490 370 2606 936 846 662 161 494 23941 9.0
Slovakia 1978-1992 16046 11477 12238 29355 3475 16366 7292 6991 7482 1570 5417 184706 0.1
Slovenia 1980-1992 4600 2898 3275 7596 1098 6041 1651 1851 2096 362 1443 51487 0.5
Basel 1981-1992 836 1513 1034 2300 719 2903 237 642 1727 109 582 17127 0.7
Geneva 1970-1992 1307 2303 1368 3663 860 4726 541 942 2018 213 845 29784 4.6
Somme 1982-1992 874 1505 1079 2410 234 2503 491 450 1632 163 598 20360 10.0
Calvados 1978-1992 1407 1969 1563 - - - - - - - - NC 4.7
Céted Or 1976-1992 1244 2392 1646 - - 2430 378 448 - 159 966 NC 5.4
Florence 1985-1992 5149 4129 2389 5663 721 5511 501 1087 2249 319 992 44373 0.7
Genoa 1986-1992 1430 2292 1126 3760 363 3342 355 474 1134 174 519 24550 0.2
Latina 1983-1992 820 765 491 1811 156 1311 231 286 377 108 391 10878 0.5
Modena 1983-1992 1085 1468 852 2066 197 1812 149 342 734 83 321 14566 11
Parma 1978-1992 3502 2249 1313 3633 330 3392 386 718 1177 211 676 27262 0.3
Ragusa 1981-1992 669 593 409 985 114 1116 212 306 406 86 291 8338 0.2
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with those produced in the USA [9]. Note that the x axis scales on these
chartsvary with cancer site. Thedatain the bar charts, in thelower part of
each figure, are given in rank order of the world age-standardised total
prevalence. The incidence data are from Cancer Incidence in Five Conti-
nents VVolume VI [4] and the survival rates are from EUROCARE-2[22].
Appendices A and B show al the results used to compile the bar chartsin
Figures 1-12.

Results

Poland, Estonia, Slovakia and Slovenia had low prevaence
for most cancer sites, while Sweden, Switzerland, Germany,
Italy and Denmark generally had high prevalence (Figures 1—
12). Theratio of the highest to the lowest crude prevalencefor
all malignancies combined was 2.6, ranging from ~3050 per
100000 in southern Sweden down to 1170 per 100000 in the
Polish registry areas (Figure 12 and Appendix A). Ratios for
individual sitesranged from 2.0 for Hodgkin’' sdisease (Figure
10 and Appendix A) and 2.3 for lung cancer (Figure 4 and
Appendix A) to 13.0 for prostate cancer (Figure 9 and Appen-
dix A). The corresponding ratios of highest to lowest age-
standardised prevalence were smaller: for al malignancies
combined, the figure was 2.2, with the highest prevaence
(1680 per 100000) in the Austrian registry and thelowest (770
per 100000) inthe Polish registry areas (Figure 12 and A ppen-
dix B).

For stomach cancer, the ltalian registries had the highest
crude prevalence at every time point after diagnosis, but after
adjusting for age the Italian registries ranked third, as neither
incidencenor survival werethe highest (Figure 1). Thehighest
colon cancer prevalence was in the Germany registry area,
also characterised by the highest incidence (Figure 2). For
rectal cancer, crude prevalence figures were variable, but this
variability reduced when the figures were age-adjusted, and in
fact a large group of registry areas (Slovakia, the Dutch and
French CRs, Denmark and the Swiss CR) had very similar
values for the total age-adjusted prevalence as aresult of the
complex interplay of incidence and survival (Figure 3). For
lung cancer, characterised by highincidence and low survival,
between-registry variation in prevalence was low compared
with the other cancer sites. For this malignancy, Slovakiawas
among the highest both for crude and age-adjusted prevaence
because of high proportions of long-term and very long-term
survivors (Figure 4). The Swedish and Austrian CR areas had
the highest crude and age-adjusted prevalences for melanoma
of the skin, the first considerably higher than the prevaence
figures for this cancer in other European areas (Figure 5). For
breast cancer the Swedish CR area ranked highest, followed
by Swiss CRs, German CR and Italian CR areas. Low preva-
lencewasfound for Slovakia, Estonia, the Polish CR areasand
Slovenia (Figure 6). The crude prevalence of cancer of the
uterine cervix was particularly low in Finland and very highin
the Austrian CR areas and Denmark (Figure 7). The crude
prevalence of cancer of the corpus uteri was highest in the
German CR area and lowest in Scotland; the French and
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Prevalence proportion at 31** December 1992 by country and time since diaghosis
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Prevalence proportion at 31 December 1992 by country and time since diagnosis
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Prevalence proportion at 31** December 1992 by country and time since diagnosis
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Prevalence proportion at 31 “‘December 1992 by country and time since diaghosis
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English CR areasranked very low (Figure 8). For cancer of the
prostate, the 2 year prevalence wasgenerally ahigh proportion
of the total prevalence and very long-term survivors were
an important fraction of total prevalence only in Germany
(Figure9). For Hodgkin' sdisease, the Italian CR areas had the
highest prevalence and highest incidence, with levels notice-
ably greater than those of other areas (Figure 10). For leukae-
mias, the French CR areas had the highest prevalence
combined with the highest level of relative survival and large
numbers of long term and very long term survivors (as is
evident from inspection of the prevalence bars at different
times from diagnosis, top of Figure 11).

Other findings
Sex

For all cancer sites combined, prevalence in women was
higher than in men in al countries. The proportion of preva-
lent cancer cases that were women ranged from 53% in Spain
to 71% in Poland, with a weighted European mean of 61%.

Age

In al countries, the largest proportion of all prevalent cases
were aged 65 years of age or over, and in most countries (the
exceptions being Poland and Slovenia) such cases formed
>50% of the prevalent population. The European weighted
mean indicated that 57% of prevalent cases were 65 years of
ageor over.

Time from diagnosis

About 22% of al prevalent cases consisted of patients who
had a cancer diagnosis within 2 years of the index date. This
proportion did not vary greatly between countries, ranging
from 19% in Slovakiato 25% in France.

Prevalence by site

Female breast cancer had the highest prevalence in all coun-
tries, and accounted for about 34% of the total prevalencein
womenin Europe. Colorectal cancer ranked second infemales
and first in males, accounting for 10% and 15% of the total
female and male prevalence, respectively. In men, prostate
cancer accounted for 12% and lung cancer for 10% of the total
prevaence.

Incidence, prevalence and survival

Figure 13 shows the age-adjusted total prevalence for al
malignancies grouped by country, plotted against the age-
adjusted incidence for those registries. Each country group is
represented on the plot by discs of diameter proportional to the
estimated relative survival. The overall cancer prevalence
correlated significantly with incidence when the CRs were
grouped by country (R=0.73, P <0.01). Thus, high prevalence
was associated with high incidence, and low prevalence with

low incidence. A few countries, however, did not adhere to
this general pattern; in particular, Sweden had one of the two
highest prevalence figures, but arelatively low incidence, and
Poland had lower prevalence than expected from itsincidence
data. Sweden had the highest level of survival (the largest
circle in Figure 13), while Poland had the lowest level of
surviva (the smallest circlein Figure 13). Countrieswith high
levels of survival (large circles in Figure 13) tended to have
high levels of prevalence. The ratio of prevaence to inci-
dence, whose weighted European mean value was 5.2, ranged
from 3.5in Polish CR areasto 7.1 in south Sweden CR, but 11
of the countrieshad valuesfor thisratio in the range 4.8-5.8.

Prevalence and socioeconomic variables

Table 3 shows correation coefficients between total cancer
prevalence and several health and socioeconomic variables, as
estimated at the national level. Prevalence was inversely and
significantly associated with indicators of deprivation (high
general and infant mortality), and positively and significantly
associated with indicators of wealth and development (gross
domestic product and total expenditure on health). Prevalence
was inversely associated with unemployment (an indicator
that is high in poor societies), significantly so for all cancers
combined and for prostate cancer.

Discussion

The accuracy of the prevaence figures presented in this paper
dependsto avital extent on the accuracy of theincidence and
survival data from which they were derived. Both were
extracted from the EUROCARE database [22]. Issues con-
cerning the accuracy of diagnosis and the validity of vital
status assessment in this database have been treated in depthin
the EUROCARE monographs, from which it was concluded
that in the vast majority of cases biases were small compared
with the large between-country differencesin survival [15, 18].

The percentage of cases lost to follow-up varied between
registry areas, thus potentially affecting the comparability of
the prevalence data. This bias was taken into account by
assigning the same survival probability to the cases lost in
each registry as that of the cases successfully followed. A
more serious source of bias is that due to the different times
that the registries have been operating. Registries cannot
include cases diagnosed before they cameinto existence and
recently established registries therefore have shorter series
of incident cases contributing to the prevalence than long-
standing registries. We corrected for thisbias using complete-
ness indices [20], which make it possible to estimate the
unobserved part of the prevalence.

The effects of migration and DCO cases on the prevalence
figures were also examined and it was concluded that in no
case could these explain more than an insubstantial fraction of
the large geographical differences found in prevalence [21].
CRs were asked to check that our prevaence estimates were



853

Prevalence proportion at 31" December 1992 by country and time since diagnosis

Austriae registry
Denmark
Slorvakia

Polish re gistries

Estosia

R time since

Germaa registry di -

iageosis

Slovenia

English re gistries

W2 years

Scotland @S years
Swedish registry 10 years
o 15 years

French registries
Italian registries
Iceland

Spanish registries
S wiss re gistries
Dutch registry

Fialand

Ewropean registries

0 20 40 60 80 100 120 140 160 180 200

Proportion per 100,000

Average annual incidence
1988-1992

Survival of patients 15 year prevalence

diagnosed in 1985-1989 31" December 1992

Aertrien regqirtry
Simvakie

Denmerk

Pulirh roqirtriar
lcoland

Sinvenia

Enqlirh rogirtriar

Scutland

Estmnia

Gorman reqirtry
Susdirk reqirtry
Franch reqisrtries
Spanirh reqirtrier
Italisn reqirtrios
Dutch raqirtry
Suirs reqirtrier
Finlend

Ewrmpoen roqirtrios

] 5 10 15 20 ] 20 40 60 80 100 0 50

150

World age-adjusted
Rate per 100,000

Ewrocare age-ad
S-yearrelative survival (X))

Figure 7. Cervix uteri. It was not possible to estimate total prevalence.

World age-adjusted
Proportios per 100,000



854

Prevalence proportion at 31" December 1992 by country and time since diagnosis
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Table 3. Correlations between estimated national total cancer prevalence and health and socio-economic variablesin 14 European countries®

Socio-economic variable Cancer site
Breast Prostate Colon (M+F) All cancers (M+F)
General mortality, 1991 (per 100000 popul ation) -0.843° —0.598¢ —0.652¢ —0.637¢
Infant mortality, 1991 (per 1000 live births) -0.780° -0.680° -0.721°¢ -0.734°
Total expenditure on health 1991 (PPP per capita, $) 0.899° 0.702° 0.766° 0.733°
Gross Domestic Product 1991 (PPP per capita, $) 0.897° 0.702° 0.760° 0.787°
Total unemployment, 1991 (% of labour force) —-0.5581 —0.833° —0.338 —-0.585¢

@Austria, Denmark, the Netherlands, England, Finland, France, Germany, Iceland, Italy, Poland, Slovakia, Spain, Sweden and Switzerland.

Data extracted from the OECD data bank [23].
°P <0.01 (2-tailed).

9P <0.05 (2-tailed).

PPP, parity purchasing power.

consistent with their expectations and all their suggestions
were considered in order to reduce errors and inconsistencies
toaminimum.

Screening and early diagnoses have a variable impact on
prevalence. Breast cancer screening anticipates diagnosis: a
riseinincidencethereforefollowsthe onset of screening, even
in the absence of atime trend, but this lasts only for a few
years, after which incidence (except in the youngest women
being screened) returns to pre-screening levels, provided no
over-diagnoses are introduced. Although breast cancer screen-
ing was adopted earlier in some northern European countries
and the UK, it waswidely implemented in Europe only during
the 1990s and mainly after the index date of the present study
(31 December 1992). Thus, the expected modest increase in
breast cancer prevalence due to screening is not evident in our
data.

The widespread use of endoscopy to detect colorecta
cancer may be expected, eventualy, to lower both the inci-
dence and prevalence of this cancer asit leadsto the removal
of pre-cancerous lesions. A similar phenomenon was observed
following the widespread adoption of cervical screening.

In general, only a small proportion of incident cases is
detected by screening, even in areas where screening is well
established. This is changing dramatically, however, as the
prostate-specific antigen (PSA) assay for the early diagnosis
of prostate cancer is being adopted. A notable fraction of new
cases detected by PSA are cancers that would never have
become clinicaly symptomatic. This inflates the incidence
and consequently the prevalence of prostate cancer. The very
large variation in the prevalence of prostate cancer found in
this study—a 13-fold difference between the highest and the
lowest—can be interpreted as due to the differential spread of
PSA testing across European countries.

It is important to break down cancer prevalence figures
according to time since diagnosis, thereby providing more
preciseindications of health care needs for specific sections of
the population. Cases diagnosed in the 2 years before the
reference date are likely to be still undergoing primary treat-

ment for their cancer or suffering from its side effects. The
group of prevalent patients diagnosed 2-5 years prior to the
reference date is at high risk for recurrence and should be
followed closely. The 5-10 year prevalence group consists of
patientswho can be considered cured of their disease (particu-
larly for cancers of colon, rectum and stomach) and in whom
the probability of recurrence is low. However, for patients
diagnosed 5-10 years previously, continuing but less intense
follow-up is sometimes recommended. Lastly, prevaent
patients diagnosed >10 years previously can be considered
cured and will make minor cancer-related demands on health
care services.

A possible future development would be to classify preva-
lent cases into four groups: recently diagnosed patients who
arereceiving primary treatment; those who can be considered
cured of their cancer; those in the terminal phase of their
illness; and the remainder of intermediate status, also referred
to as those in the ‘continuing phase’ [24]. The definition of
these groups requires the availability of population-based
information on cancer stage at diagnosis and clinical follow-
up. Such groups are much more homogeneous in terms of
predictable health needs than those defined solely by time
since diagnosis.

We found that high cancer prevalence was associated with
low general and infant mortality and with high gross domestic
product and high total expenditure on health. These associa
tions suggest that cancer prevalence will rise as the level of
economic development rises. In countries with well-devel-
oped economies, general mortality is faling, life expectancy
isincreasing and the age distribution of the populationis shift-
ing towards the elderly. Because the incidence of almost all
cancers rises steeply with age, the number of cancer casesis
increasing, while major investment in early detection and
treatment contributes to the longer survival of cancer patients
[5]. All thesefactorsresult in higher cancer prevalence.

Thus cancer prevalence is an indicator of both the positive
and negative aspects of economic development: increasing
life expectancy and survival from cancer on the one hand, and
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Figure 12. All malignant neoplasms, men and women combined.
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increasing cancer incidence on the other. Thisin turn suggests
that, although notable results have been achieved, the cam-
paign against cancer in Europe has not concentrated sufficient
energy or resources on primary prevention. Perhaps primary
prevention should now take amuch more prominent rolein the
battle against cancer.
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Appendix A. Cancer prevalence per 100000 at 31 December 1992, by area and time since diagnosis (countries are ordered asinTable 1).

Registry Time Stomach Colon Rectum Lung Meanoma Breast Cervix Corpus Prostate Hodgkin's Leukaemia All
since M+F M+F  M+F  M+F  of skin F uteri uteri dissase  M+F malignant
diagnosis M+F M+F neoplasms®
(years) M+F

Denmak 2 79 491 339 374 275 2183 332 423 882 49 133 533.9

5 12.8 937 621 500 606 4532 764 953 1595 104 24.4 1027.6

10 183 1374 908 607 96.1 7073 1323 1698 2030 174 35.2 1549.6

15 220 1644 1091  67.7 1198 8673 1861 2316 2180 230 39.2 1890.9

Total 264 1879 1264 849 1415 10276 ~ -*  307.6 2228 -*° 42.0 23885

Estonia 2 26.3 196 166 275 7.7 901 298 320 410 33 9.9 303.7
5 431 365 290 381 157 1823 628 698 612 7.3 19.7 548.7

10 63.3 545 442 454 244 2805 1063 1153  77.3 122 30.0 812.0

15 76.0 647 541 495 291 3537 1418 1503 820 155 33.9 971.2

Total 100.4 735 675 582 366 399.7 -2 2180 827 -* 365 1339.1

Finland 2 155 248 182 278 165 1775 66 365 982 41 8.5 4111
5 26.8 483 336 390 373 382 147 770 1755 89 175 796.8

10 39.0 736 507 523 630 602.3 264 1284 2338 155 27.7 1210.2

15 47.3 885 604 586 786 7202 385 1694 2549 210 32.3 1452.0

Total 633 1070 731 762 1068 873.7 2 2297 2643 -* 35.3 1867.0

Iceland 2 2138 314 80 276 92 1283 131 300 1252 42 5.7 398.3
5 337 636 211 387 222 3357 315 615 2482 96 13.8 823.4

10 54.0 938 318 521 379 5370 791 960 3452 138 19.9 1271.1

15 651 1118 379 586 506 6638 1053 1314 3696 195 24.1 1539.2

Total 840 1350 449 685 696 820.7 A 1861 38L7 -° 26.5 2018.4

Swedish 2 12.9 505 344 234 303 2161 181 414 1916 37 125 601.7

regisiry 5 218 987 638 344 760 4914 420 80 3642 81 24.6 1218.3
10 315 1546 941 426 1294 7713 789 1477 4987 138 37.1 1888.3
15 386 1896 1145 474 1653 9660 1156 1979 5535 188 433 2330.4
Total 536 2347 1393 595 2293 1212.6 -2 2699 5748 -* 471 3046.6

English 2 11.2 403 262 339 139 1996 206 240 827 39 9.8 4409

registries g 17.3 761 485 465 306 4081 520 531 1422 94 19.1 837.0
10 238 1115 709 603 481 6231 939 923 1849 172 26.3 1251.9
15 278 1332 842 704 582 7586 1236 1241 2020 234 30.5 1518.0
Total 33 1582 1018 941 730 950.2 a 1774 2093 @ -° 34.1 2011.6

Scotland 2 13.0 448 257 467 174 1963 249 172 738 45 10.3 476.6

5 20.0 870 456 645 400 3921 553 415 1367 95 195 893.4
10 266 1272 643 805 630 5969 945 728 1775 174 27.6 1321.7
15 304 1531 756 921 750 7320 1220 958 1910 236 318 1592.8
Total 384 1818 916 1222 937 910.7 = 1322 1976 -* 35.5 2097.9

Austrian 2 28.9 379 214 279 311 1693 307 353 1291 55 10.1 514.0

regisiry 5 53.1 718 412 429 749 337.9 779 743 2242 108 23.3 1019.8
10 757 1059 596 528 1188 5488 1369 1301 3029 19.1 325 1565.0
15 883 1216 687 588 1418 652.3 187.0 1684 3248 267 36.8 1872.3
Total 1130 1378 796 676 1683 755.9 = 2347 3364 -° 40.6 2427.1

German 2 203 592 346 386 142 1957 266 475 992 46 10.4 556.6

registry 5 35 1057 664 552 343 4061 560 945 1724 100 216 1045.0
10 590 1681 989 699 592 6619 969 1688 2491 17.7 32.7 1655.6
15 725 1986 1243 803 729 8359 1375 2292 2884 226 36.3 2045.6
Total %2 2382 157.0 988 859 1081.7 -2 343 376 -° 405 2777.8
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Appendix A. (Continued).

Registry Time Stomach Colon Rectum Lung Melanoma Breast Cervix Corpus Prostate Hodgkin's Leukaemia All

since M+F M+F  M+F  M+F  of skin F uteri uteri disesase @ M+F malignant
diagnosis M+F M+F neoplasms”
(years) M+F
Dutch 2 155 449 259 481 169 1935 159 251 734 35 8.0 4313
registry 5 23.1 832 524 710 351 4014 330 552 1361 7.8 15.3 813.4
10 388 1262 750 894 535 6379 518 1024 1775 134 23 12232
15 416 1500 864 987 649 7872 655 1315 1914 186 26.8 14653
Total 533 1691 995 1160 765 8981  -* 1814 1977 =2 29.1 1867.2
Polish 2 89 149 134 320 66 1038 368 346 200 29 45 282.8
registries g 135 242 214 433 140 2118 714 715 B4 72 7.8 506.2
10 187 344 299 514 217 3258 1223 1206 419 126 114 7375
15 22 396 343 558 259 3782 1646 1558 439 17.2 129 880.1
Total 200 451 416 639 312 4256 & 2179 41 =2 144 1168.7
Slovakia 2 150 242 244 306 92 885 341 377 360 33 76 327.3
5 249 447 438 434 186 1719 709 759 703 76 16.6 608.8
10 389 654 621 647 295 2567 1178 1254 1016 130 25.2 929.3
15 601 846 807 919 397 3313 1665 1743 1254 186 345 1257.7
Total 8l4 964 974 1151 488 3777 & 2608 1269 =2 375 1759.0
Slovenia 2 167 217 238 331 117 1139 284 350 366 34 95 3428
5 276 372 409 444 225 2487 582 748 626 81 180 624.5
10 384  5L1 562 518 327 3717 983 1255 782 135 254 898.1
15 450 589 647 566 391 4379 1293 1694 820 186 28.6 10714
Total 504 669 786 669 481 4971 = 2519 829 -=# 30.9 1442.1
Swiss 2 144 450 339 361 257 2307 115 331 1283 27 139 530.2
registries g 234 882 616 549 610 5085 277 771 2579 7.7 26.7 1066.1
10 23 1356 897 713 1038 8044 525 1503 3505 157 426 1632.1
15 404 1629 1087 806 1296 9860 722 2040 3934 213 472 19755
Total 517 1885 1268 939 1536 11706  -° 3043 4084 —° 50.9 2565.3
French 2 136 432 307 583 106 1887 184 223 1007 40 118 598.0
registriies g 234 853 569 838 193 4038 348 486 1864 7.8 26.3 1075.9
10 318 1202 785 1001 2638 6237 767 912 2561 145 443 1540.8
15 387 1420 941 1130 335 7488 1091 1217 2791 225 52.4 1846.4
Total 519 1634 1115 1333 411 8578 - 1764 2804  =° 55.9 2356.3
Italian 2 45 570 315 478 137 218 177 357 786 51 17 588.3
registries g 617 1084 592 675 276 4750 380 792 1409 123 218 11311
10 905 1617 867 844 434 7681 725 1409 1875 224 310 1718.0
15 1067 1867 1006 931 523 9229 1059 1835 2016 307 352 2042.9
Tota 1378 2116 1168 1074 636 10707  -* 2549 2091  -—° 384 2507.2
Spanish 2 213 383 227 299 93 1398 154 276 591 42 9.8 427.0
registriies g5 375 658 420 430 198 2883 353 619 1061 102 188 814.2
10 573 945 613 562 314 4539 619 1053 1421 175 26.9 12435
15 674 1081 703 632 376 5300 865 1344 1522 237 29.9 14734
Total 859 1221 810 744 454 6173  —* 1823 1579 -® 323 1862.5
European 2 211 460 285 391 153 1881 247 350 858 43 103 492.9
registriies g 365 862 533 551 341 3938 528 740 1532 98 20.4 933.0
10 545 1289 774 693 550 6239 939 1307 2083 175 304 1419.2
15 652 1514 928 784 670 7600 1300 1735 2296 239 34.8 17137
Total 848 1760 1116 952 812 9155 = 2490 2437 =° 380 2238.9

These figures are used in the bar charts in the upper parts of Figures 1-12.
#Total prevalence not possible to estimate.
PAll malignant neoplasms excluding non-melanoma skin cancer.
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Appendix B. Annual incidence, survival and total prevalence

Incidence
Registry Stomach Colon Rectum Lung Melanoma Breast Cervix Corpus Prostate Hodgkin's Leukaemia All

of skin uteri uteri disease malignant

neoplasms®

Denmark 6.6 20.1 13.3 371 102 73.3 15.2 14.7 31.0 22 151 263.2
Estonia 23.3 12.3 8.9 345 38 36.5 141 129 21.6 21 12.8 206.5
Finland 121 12.0 8.1 26.9 7.1 65.0 3.6 129 41.3 21 115 216.8
Iceland 134 154 5.2 29.2 4.9 65.5 6.6 12.0 61.0 19 49 252.4
Swedish registry 7.7 16.6 10.0 16.8 10.9 72.9 8.0 13.2 55.3 19 134 230.2
English registries 9.9 18.1 11.0 37.9 59 73.7 11.7 9.3 30.0 22 13.0 240.0
Scotland 11.8 211 10.8 52.9 7.1 727 12.7 74 312 2.2 13.1 272.7
Austrian registry 20.0 18.2 11.4 295 140 64.9 17.7 13.0 51.6 2.2 145 2725
German registry 12.9 22.2 135 35.0 59 61.5 11.4 12.7 35.9 21 13.8 254.7
Dutch registry 11.6 21.2 12.8 24 7.0 71.6 6.4 10.3 35.6 1.6 104 248.0
Palish registries 12.2 11.8 8.5 40.2 38 43.6 16.7 12.8 154 20 104 218.1
Slovakia 16.4 15.8 151 39.7 4.4 38.6 16.4 16.0 22.0 20 135 239.7
Slovenia 17.2 12.3 12.8 315 5.0 46.2 124 124 20.7 18 12.6 202.2
Swissregistries 8.0 18.1 109 296 101 74.8 5.7 12.2 49.7 23 131 2515
French registries 7.7 164 130 278 55 721 9.2 8.8 47.6 20 8.6 253.1
Italian registries 19.2 20.3 109 35.0 4.8 66.7 7.2 11.2 245 28 13.9 254.6
Spanish registries 11.6 15.8 94 25.2 35 53.8 9.4 11.7 23.8 1.7 4.7 215.7
European registries  10.9 171 111 34.7 6.9 66.9 10.8 11.6 35.0 21 12.8 241.0
These figures are used in the three bar chartsin the lower part of Figures 1-12.
Data taken from Cancer Incidence in Five Continents \ol. VII [4], world standard age-adjusted rate per 100000, 1988 to 1992 incidence
period.®Excluding non-melanoma skin cancer.
Survival
Registry Stomach Colon Rectum Lung Melanoma Breast Cervix Corpus Prostate Hodgkin's Leukaemia All

of skin uteri uteri disease malignant

neoplasms®

Denmark 133 41.2 39.7 57 785 70.6 64.2 75.6 41.0 69.6 27.6 38.6
Estonia 15.7 374 348 6.7 628 59.5 56.8 65.4 374 45.2 40.6 29.9
Finland 19.7 490 477 10.2 80.6 78.4 60.4 75.9 61.6 73.8 33.6 44.1
Iceland 235 47.6 NA 122 754 79.2 84.7 76.9 66.2 NA 21.8 489
Swedish registry 174 53.6 50.4 9.0 876 80.6 68.0 82.2 64.7 72.3 32.7 52.1
English registries 11.8 412 405 70 782 66.7 62.6 72.9 44.3 717 285 37.0
Scotland 10.7 411 374 6.2 825 65.0 59.0 70.2 47.2 65.8 26.1 337
Austrian registry 26.9 48.5 50.6 11.0 893 63.2 68.7 80.7 54.4 NA 42.0 48.3
German registry 255 498 435 94 76.1 717 64.1 73.0 67.6 72.0 39.0 44.7
Dutch registry 19.3 57.1 53.0 116 805 74.4 67.8 83.7 55.3 NA 325 42.2
Palish registries 9.0 23.6 21.6 6.5 535 58.5 51.0 66.0 34.7 65.4 121 26.4
Slovakia 18.8 386 359 128 626 583 620 69.3 59.9 61.6 35.7 36.0
Slovenia 13.6 35.7 29.9 6.3 59.8 64.2 57.9 72.7 38.6 74.1 312 315
Swissregistries 22.8 50.8 52.1 10.3 88.6 79.6 67.2 76.6 714 75.9 40.3 48.5
French registries 24.8 52.9 48.4 119 774 80.3 64.1 4.7 61.7 75.9 47.2 452
Italian registries 23.2 470 435 88 677 76.7 64.0 72.9 474 70.6 26.6 41.0
Spanish registries 26.4 495 43.2 NA 78.8 70.4 61.8 73.0 545 NA 394 43.4
European registries  21.1 46.7 427 9.1 760 725 618 73.2 55.7 717 343 41.0

These figures are used in the three bar chartsin the lower part of Figures 1-12.
Date from EUROCARE-2 study [21], EUROCA RE age-adjusted 5-year relative survival (%), 1988 to 1992 incidence period.
#Excluding non-melanoma skin cancer.

NA, not available.
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Prevalence
Stomach Colon Rectum Lung Melanoma Breast Cervix Corpus Prostate Hodgkin's Leukaemia All
of skin uteri uteri disease malignant
neoplasms®

Denmark 13.9 90.6 64.0 51.0 95.9 599.1 1318 151.2 1115 19.3 329 1452.5
Estonia 65.6 46.8 423 39.5 26.5 257.1 929 1204 68.1 14.3 25.9 914.2
Finland 36.7 61.7 410 47.3 72.7 529.4 22.6 119.8 174.8 17.8 318 1204.9
Iceland 574 904 303 523 583 666.8 956 1415  263.9 18.2 254 1593.3
Swedish registry 221 984 596 334 1408 6200 859 1292 2339 16.9 339 1638.4
English registries 17.7 76.3 50.8 50.8 50.4 5544 937 87.9 106.0 205 276 1202.2
Scotland 20.6 914 479 70.0 64.6 539.9 93.3 69.7 111.0 204 29.7 1299.0
Austrian registry 70.0 851 525 490 129.7 4782 1413 1341 235.3 23.2 34.8 1676.7
German registry 50.3 1232 80.6 54.8 53.6 547.3 86.3 1442 217.4 18.3 32,6 1568.5
Dutch registry 355 1122 674 81.8 59.6 612.6 47.1 1109 151.8 153 25.9 1331.8
Palish registries 17.6 26.7 247 40.9 215 260.6 106.7 1187 30.6 14.8 13.6 7714
Slovakia 53.2 676 674 83.3 38.3 268.6 1318 167.7 93.9 17.2 304 1294.0
Slovenia 378 425 504 48.2 35.4 324.3 948 1394 53.9 171 25.6 996.4
Swissregistries 26.8 90.0 63.8 56.5 96.2 636.9 44.3 1374 215.4 16.5 335 14479
French registries 275 929 644 91.9 30.8 585.1 80.4 914 168.2 20.2 40.1 1560.5
Italian registries 61.7 9.5 543 56.1 39.2 5536 604 1099 933 257 28.8 1379.2
Spanish registries ~ 49.4 67.8 454 46.4 30.7 385.9 61.7 98.0 87.1 20.3 255 11754
European registries  30.5 781 524 54.4 55.0 503.9 882 1083 113.6 19.8 284 1252.8

These figures are used in the three bar chartsin the lower part of Figures 1-12.
Total prevalence at 31 December 1992, world standard age-adjusted, proportion per 100000.
“Excluding non-melanoma skin cancer.





