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Cervical Cancer Incidence and Mortality Trends in 
Finland and Estonia: a Screened vs. an 

Unscreened Population 
Tiiu Aareleid, Eero Pukkala, Heldi Thomson and Matti Hakama 

Long term trends in the incidence of and mortality from invasive cervical cancer have been studied in Finland 
(1953-1987) and Estonia (1968-1987). The analyses are based on the data from the Finnish and Estonian Cancer 
Registries. An organised nationwide screening programme for cervical cancer was started in Finland in the early 
1960s. In Estonia, no cytological screening programme has been introduced, and cervical malignancies are 
diagnosed in routine gynaecological practice. During 1968-1987, both the incidence of and mortality from cervical 
cancer were considerably higher in Estonia than in Finland. A decrease has taken place in the cervical cancer 
incidence and mortality in both countries since the mid-1960s, but whereas in Finland the decrease has been 
marked, in Estonia it has been less pronounced and levelled off in the 1980s. In 1987, the age-standardised (world 
population) incidence rate per 100 000 women was 14.0 in Estonia and 3.8 in Finland, and the age-standardised 
mortality rate was 6.0 and 1.6 per 100 000, respectively. The difference in the incidence of the disease in the two 
neighbouring countries can be partially attributed to socioeconomic factors. The main reason for the different 
slopes of the trend curves for cervical cancer is probably the difference in public health policies: an effective mass 
screening programme is being conducted in Finland but not in Estonia. 
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INTRODUCTION 
ThE INCIDENCE of cervical cancer varies considerably both 
between populations [1] and within the same population [2]. 
The high incidence of cervical cancer has been observed for most 
developing countries. On the other hand, the data provided 
by cancer registries reveal differences between countries with 
similar health system development, but in which the extent of 
screening programmes for cervical cancer has been different [3]. 
In many countries throughout the world there has been a 
substantial decline in the incidence of and mortality from cervical 
cancer during the past 20-30 years [4, 5]. On the other hand, 
there is also recent evidence of an increase, especially in younger 
women [6]. 

The risk of cervical cancer is associated with the standard of 
Living and socioeconomic status, and is probably mainly due to 
differences in sexual behaviour [7, 8]. The available epidemiolog- 
ical evidence indicates that the number of sexual partners both 
of women or their partners, the age at first intercourse, but 
also other variables such as smoking, long-term use of oral 
contraceptives, certain dietary factors and immunosuppression 
are the main determinants of cervical cancer risk [3]. However, 
the causal role of these factors is not established, and they should 
rather be considered as surrogate measures of the exposure to a 
sexually transmitted infectious agent. 

The introduction of organised mass screening programmes 
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has strongly affected the risk of invasive disease in many 
countries [9]. The Nordic trends in cervical cancer provide good 
evidence in favour of the efficacy of large-scale screening [10]. 
These programmes are uncommon in Central and Eastern 
Europe. 

The aim of the present study was to compare the trends in 
cervical cancer in two neighbouring countries, in Finland and 
Estonia, and to relate the trends to the extent and intensity of 
the screening programmes. 

In Finland (area 332 145 kin2), the total population was 
4 938 602 and the female population was 2 545 700 in 1987; 94.0% 
of the total population were Finns. In Estonia (area 45 215 kin2), 
the total population was 1 552 169 and the female population was 
828 308 in 1987; according to the 1989 census, 61.5% of the total 
population were Estonians and 30.3% Russians. Finns and 
Estonians have a close ethnic background. The cancer rates for 
Finland are closer to those for Estonia than to those for the other 
Nordic countries [11]. Cancer registration in Finland has a long 
tradition [12]. Finland is also one of the first countries to have a 
nationwide, population-based screening programme for cervical 
cancer [10]. 

Estonia was an independent country from 1918 to 1940 and a 
part of the U.S.S.R. from 1940 to 1991. Estonia is probably the 
only region of the former U.S.S.R. with a weU-organised 
nationwide cancer registry, providing fairly reliable cancer stat- 
istics [13, 14]. An organised screening programme for cervical 
cancer was never introduced in Estonia. 

MATERIALS AND METHODS 
Cancer registration 

The incidence and mortality statistics used in the study are 
based on the data of the Finnish and Estonian Cancer Registries. 
Both registries are population-based and cover the whole coun- 
try. The cancer registration principles are basically the same in 
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Finland and Estonia, and the reporting of cancer cases is virtually 
complete [ 11]. 

The Finnish Cancer Registry (FCR) was established in 1952, 
and registration began in 1953. The FCR receives data on cancer 
cases from hospitals, health centres, medical practitioners, and 
pathological and cytological laboratories. It is also given infor- 
marion from all death certificates where cancer is mentioned. 
The coding of each cancer case is always evaluated by a pathol- 
ogist. The file of all deaths occurring in Finland is annually 
checked against the files of the FCR [ 12]. 

T h e  Estonian Cancer Registry (ECR) was established in 1978, 
but its records are retrospective to 1968, when the level of 
registration was already high enough for reliable cancer statistics 
to be calculated [ 15]. In Estonia, notification of new cancer cases 
is forwarded to 16 local cancer registries, from where the basic 
data are sent to the ECR. Data on cancer deaths are updated 
monthly in the ECR [16]. All death certificates with a cancer 
diagnosis filed with the Estonian State Department of Statistics 
are checked against the ECR files. 

Mass screening 
In Finland, organised nationwide cytological screening began 

in the 1960s. The general organisation of the programme and its 
results have been described elsewhere [10]. All Finnish women 
between the ages of 30 and 59 years are invited every 5 years to 
attend the screening. The age groups to be screened are chosen 
by the local municipal authorities, and there is some variation in 
the screened cohorts. The overall attendance rate is 70-80% [ 10, 
17]. The results of screening and follow-up are reported to the 
Mass Screening Registry which operates at the FCR. 

Cases included in the study 
In this study, only invasive cervical cancer is considered. In 

situ lesions are not being registered in the ECR. During the 
period 1953-1987, 10454 new cases of invasive cervical cancer 
were diagnosed in Finland; among them, 4809 cases were 
diagnosed in 1968-1987. In Estonia, the number of new cases 
was 3498 in 1968-1987. 

T h e  total number of deaths from cervical cancer was 5167 in 
Finland in 1953-1987; among them, 2420 deaths occurred in 
1968-1987. In Estonia, the number of deaths from cervical 
cancer was 1858 in 1968--1987. 

In 1986, the proportion of histologically verified cases was 
99% for Finland and 92% for Estonia. 

Statistical analyses 
T h e  incidence and mortality rates have been standardised for 

age using the world standard population [1]. Standardisation 
was carried out for all ages together, and for the age groups of 
20-34, 35-49, 50--64 and 65 + .  These truncated age-standardised 
rates are presented by the 5-year periods from 1968--1972 to 
1983-1987. 

The trends in the annual age-standardised rates are given for 
the period from 1953 to 1987 for Finland and from 1968 to 1987 
for Estonia. The mean annual changes of the incidence and 
mortality rates for two separate 10-year periods, 1968-1977 and 
1978-1987 have been estimated using the regression model: 

logy = a + bx. 

RESULTS 
T h e  annual age-standardised incidence and mortality rates for 

cervical cancer are shown in Fig. 1. The rates were markedly 
higher in Estonia than in Finland. In Estonia, the age-standard- 
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Fig. l .  Trends in the annual age-standardised incidence and mor- 
tality rates of  cervical cancer in Finland, 1953--1987, and Estonia, 

1968-1987. 

ised incidence rate per 100000 women was 22.3 in 1968, and 
14.0 in 1987. In Finland, the rates were 13.6 and 3.8, respect- 
ively. There was a slight increase in the cervical cancer incidence 
in Finland up to the mid-1960s, followed by a rapid decrease. In 
Estonia, the incidence declined moderately from 1968 to the end 
of the 1970s, after which the decrease levelled off. 

T h e  pattern for the mortality from cervical cancer is similar to 
that for the incidence. In Estonia, the age-standardised mortality 
rate per 100000 women was 10.6 in 1968, and 6.0 in 1987. For 
Finland, the rates were 5.1 and 1.6, respectively. 

T h e  mean annual changes in cervical cancer incidence and 
mortality in Finland were greater in 1968-1977 than in 
1978-1987 (Table 1). In Estonia, after a moderate decline in the 
mean annual incidence during the first period, the trend was 
reversed in the latter period. 

Table 2 shows the age-standardised incidence and mortality 
rates for the age groups 20-34, 35-49, 50--64 and 65+ in Estonia 
and Finland, in 1968-1972 and 1983-1987. 

For all age groups, except for the 20-34 age group in 
1968-1972, the risk of getting cervical cancer and dying from 
it was significantly higher in Estonia than in Finland. T h e  
differences in incidence and mortality rates have increased with 
time. 

In Finland, the downward trend in the age-standardised 
incidence has been apparent for all age groups since the mid- 
1960s (Fig. 2). The relative changes have been greatest for 
women aged 35-49 and 50-64. In Estonia, the incidence 
increased for all age groups except 50--64 during the period 
1983--1987. The increase was most conspicuous for the age group 
35--49. Among women aged 20-34, the risk of cervical cancer 
was similar in Estonia and Finland in 1968-1972 (Table 2% but 

Table 1. The mean annual change in cervical cancer incidence and 
mortality in Estonia and Finland, in 1968--1977 and 1978-1987 

Mean annual change (%) 

Incidence Mortality 

1968-1977 1978-1987 1968--1977 1978--1987 

Estonia - 2 . 3  0.4 - 4 . 3 *  - 1.1 
Finland - 8.4* -5.6* -7.0* -6.1 * 

• P < 0.05. 
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Table 2. The age-standardised incidence and mortality rates of 
ceroical cancer in Estonia and Finland, in 1968-1972 and 1983- 

1987, by age group (with a 95% confidence interval) 

1968-1972 1983-1987 

Age group Estonia Finland Estonia Finland 

Incidence 
20-34 3.3 2.8 5.1 1.9 

(2.0--4.6) (2.2-4.4) (3.6--6.6)  (1.4-2.4) 
35-49 39.5 24.7 22.5 5.6 

(35.1-43.9) (22.6-26.8) (19.2-25.8) (4.7-6.5) 
50-64 61.5 34.9 43.6 10.1 

(55.2-67.8) (32.3--37.5) (38.9--48.3) (8.7-11.5) 
65 + 48.0 31.4 47.0 20.1 

(42.0-54.0) (28.4--34.4) (40.9-53.1) (18.1-22.1) 
Mortality 

20-34 0.6 0.4 1.8 0.3 
(0.I-1.1) (0.3-0.5) (1.0-2.6) (0.1-0.5) 

35--49 12.2 6.5 8.4 1.3 
(9.7-17.7) (5.4-7.6) (6.2-10.6) (0.8-1.8) 

50-.-64 33.7 17.4 19.0 4.7 
(29.0-38.4) (15.6-19.2) (15.9-22.1) (3.8-5.6) 

65+ 37.2 21.6 33.2 15.8 
(32.0--42.4) (19.1-24.1) (28.2-38.2) (14.7-17.5) 

a continuous rise in the risk over time was seen in Estonia (Fig. 
2). 

Since the mid-1960s the most substantial reduction in mor- 
tality from cervical cancer has taken place in Finland for the age 
groups 35-49 and 50-64 (Table 2, Fig. 3). The decline in 
mortality rates over time was smaller for the other age groups. 

In Estonia, a slight reduction in mortality rates occurred after 
1968 for ages 50 and over (Fig. 3). On the other hand, there 
was a clearly increasing trend in cervical cancer mortality in 
1983-1987 among women under 50. 

D I S C U S S I O N  
The risk of cervical cancer is related to socioeconomic factors 

[2]. Differences between countries in social and economic devel- 
opment are usually correlated with the standard of living of 
people, their health habits and the quality of health services. 
Estonians and Finns are ethnically related, but Estonia lags 
markedly behind its neighbour both socially and economically 
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Fig. 2. Trends in the age-standardised incidence rates of cervical 
cancer in Estonia and Finland, in 1968-1987, by age group. 
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Fig. 3. Trends in the age-standardised mortality rates of cervical 
cancer in Estonia and Finland, in 1968--1987, by age group. 

[14]. Therefore, the nigher risk of cervical cancer in Estonia can 
be partially attributable to these differences. Reliable cancer 
statistics for Estonia are available from 1968, but there are 
grounds to assume that mortality from the disease was substan- 
tially nigher in Estonia than in Finland during the period before 
1968. This indicates that the nationwide screening programme 
for cervical cancer began in Finland at overall lower rates than 
those for the same period in Estonia. 

The association between standard of living and risk of cervical 
cancer is mostly attributable to sexual behaviour, but also other 
factors such as smoking and the use of oral contraceptives [3]. 
The incidence of cervical cancer was similar in Estonia and in 
Finland for women aged less than 35 years before the start of 
organised mass screening in Finland. Therefore, it can be 
assumed that differences in sexual habits between the countries 
do not account for the much higher risk of cervical cancer in 
Estonia. 

The role of cigarette smoking in the aefiology of cervical 
cancer is currently debated. The basic question is whether the 
association of smoking and cervical cancer is causal or artifactual, 
produced by some extraneous confounding difference between 
smokers and non-smokers [ 18]. In 1979, the proportion of daily 
smokers among females was about 18% in Estonia [19] and 16% 
in Finland [20]. Thus, the susbtanfial difference in cervical 
cancer risk cannot either be explained by the differences in the 
prevalence of cigarette smoking. 

The association between oral contraceptives and the risk of 
cervical cancer has been the subject of numerous studies which 
have yielded conflicting results [3]. In Finland, 17% of women 
aged 18--44 used oral contraceptives in 1971 and 18% in 1987 
[21]. There is no direct data about the use of oral contraceptives 
in Estonia, but during the period under study, it was probably 
lower in Estonia than in Finland and other western countries. 
The shortage of available contraceptives and uncertainty about 
their reliability has left most Soviet women with other alterna- 
fives to regulate their fertility. Based on the results of the Soviet 
Interview Project G 1 Survey [22], only 7.1% of women had ever 
used oral contraceptives. Abortion has been the primary method 
of fertility control in the U.S.S.R. since at least the 1960s. In 
1980, the abortion rate per 1000 women aged 15 to 49 was 96.7 
in Estonia [23] and only 12.3 in Finland (calculated on the basis 
of [24]). 

In some countries, the increasing frequency of hysterectomies 
has caused an underestimation of the risk of cervical cancer [25]. 
The hysterectomy rates vary considerably between countries. 
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The prevalence of total hysterectomies was about 2-fold lower in 
Finland in 1987-1988 than in the United States in 1985 [26]. The 
age-specific prevalence of hysterectomies was recently obtained 
from a questionnaire sent to a random sample of Finnish women 
aged 45-64. One-fifth of the women who responded had had a 
hysterectomy [26]. No data directly measuring the prevalence of 
total hysterectomy have been reported for Estonia, but it is 
known that this surgery is not very widely used as a method of 
producing artificial menopause. In Estonia, the number of total 
hysterectomies was 476 in 1991 (Bureau of Medical Statistics, 
unpublished data). The adjustment for age-specific fractions of 
women who have had a hysterectomy could have a certain 
influence to the cervical cancer rates in both countries but it is 
unlikely that it could have much influence to the differences 
stated between the countries. 

There is now worldwide evidence of a considerable decline in 
incidence and mortality from cervical cancer in areas with active 
mass screening programmes. However, the efficacy of these 
programmes has varied, and the trends in the disease have not 
been substantially affected by screening in some countries. In 
the Nordic countries, there was an increase in the incidence of 
cervical cancer up to the mid-1960s. Finland, Iceland and 
Sweden introduced nationwide screening programmes in the 
early 1960s. After their introduction, a reduction in the incidence 
of and mortality from invasive cervical cancer was observed, 
specifically in the age span at which the screening was targeted. 
A marked decrease in rates was also seen in Denmark, where 
a screening programme was initially introduced in selected 
counties. In Norway, the organised screening programme covers 
only one county, and the incidence of cervical cancer showed an 
increasing trend up to the mid-1970s, since when a slight 
decrease has been reported [10]. 

Estonia is a former region of the U.S.S.R. During the study 
period, health care organisation in Estonia was rather similar to 
that in the other regions of the U.S.S.R. According to the 
directives of the old centralised health care system, each woman 
over the age of 18 years should be examined by a gynaecologist 
at least once a year, and a cytological investigation should be 
performed [27]. Unfortunately, this "norm" was not applied in 
reality and there was substantial variation in the frequency and 
completeness of the examinations. Usually a Pap smear was 
taken only if specially requested. This was also the case in 
Estonia, where Pap smears were taken only within the frame- 
work of routine gynaecological practice, mainly after the appear- 
ance of clinical indications. The exact number of smears taken 
by gynaecological units is not documented, but it is assumed 
that one smear was taken for each hospital patient admitted with 
a gynaecological diagnosis. Thus, the smear-taking frequency 
per woman varies over a very large range, as does the frequency 
of gynaecological examinations. 

As any influence from an organised screening programme for 
cervical cancer is lacking in Estonia, and there have been no 
marked changes in diagnostic and treatment efficacy since 1968 
[28], the trends in incidence and mortality probably indicate 
changes in the risk factors. However, there is no clear evidence 
of an increasing role of any sexually transmitted infection. It is 
not likely that sexually transmitted viral infections were much 
more frequent in Estonia than in Finland. 

The rapid decline in the incidence of and mortality from 
cervical cancer in Finland after the introduction of the screening 
programme has led to a continuous widening of the gap between 
the rates for Finland and Estonia. This difference is most evident 
for the ages targeted by screening in Finland. Thus, the main 

reason for the difference in the trends in incidence and mortality 
from cervical cancer is likely to be the differences in public 
health policy in these two neighbouring countries. 

Finally, the target of the organised screening programme in 
Finland is the unselected total population, and the individuals 
are invited to participate in the screening programme by the 
health authorities. In contrast, the random smear-taking practice 
in Estonia is likely to increase the inequality in health status, 
because it depends on a woman's age, awareness and health 
education. The routine gynaecological examinations are not 
likely to catch those people who would really benefit from 
regular screening, e.g. middle-aged and older women with a 
high risk of developing cervical cancer. 
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Expression of c-erbB-20ncoprotein in 
Transitional Cell Bladder Cancer 

P. Lipponen 

Paraffin e m b e d d e d  t issue f rom 249 transi t ional  cell b ladder  cancers  (TCC)  was stained by an ant ibody against  c- 
erbB-2 oncopro te in  to evaluate  its overexpress ion .  T h e  staining results  were related to h is topathologicai  features  
and cfinical fol low-up data.  99/249 (39%) o f  t umours  were posit ive for  c-erbB-2 oncopro te in  and 31/249 (12.5%) o f  
them showed  mode ra t e  o r  heavy  staining, c-erbB-2 overexpress ion  was related to pelvic lymph node  involvement  
(P  = 0.0355) and dis tant  metas tas i s  (P  = 0.0058) at the t ime o f  diagnosis ,  whereas  no significant relat ionship was  
found be tween  T - c a t e g o r y  and c-erbB-2 oncopro te in  overexpress ion.  Express ion  of  c-erbB-2 was  related to high 
W H O  grade (P  = 0.0033), D N A  aneuploidy  (P  = 0.0061), high S-phase  f ract ion (P  = 0.042), and several  
morphomet r i c  nuclear  fac tors  (P  = 0.01-0.09).  All the t umours  with high levels o f  c-erbB-2 express ion were 
te traploid in flow cy tome t ry  (P  < 0.0001). c-erbB-2 express ion predic ted  recur rence- f ree  survival in superficial 
t umours  (P  = 0.057) and in survival analysis  mode ra t e  or  intense express ion o f  c-erbB-2 oncopro te in  was related 
to dec reased  survival probabi l i ty  (P  = 0.27). In  mult ivariate survival analysis  overexpress ion  o f  c-erbB-2 had no 
independen t  p rognos t i c  value.  T h e  resul ts  show that  immunoh i s tochemica l  demons t ra t ion  o f  c-erbB-2 oncopro t -  
ein overexpress ion  in paraffin e m b e d d e d  archival  material  has no prognos t ic  value over  already establ ished 

predic tors  in T C C .  
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INTRODUCTION 
PROTO-ONCOGENES encode proteins that have a normal function, 
but when these genes are altered or expressed abnormally they 
are thought to contribute to the pathogenesis of cancer [1]. 
The proto-oncogene c-erbB-2 encodes a transmembrane growth 
factor receptor with significant sequence homology to the epider- 
mal growth factor receptor, although they are not identical [2, 
3]. Overexpression of the c-erbB-2/neu gene has been observed 

in breast [4, 5], ovarian [4] and lung [6] tumours and also in 
transitional cell bladder cancer (TCC) [7-11]. In breast [4, 5, 
12, 13] and in ovarian [4] tumours amplification of c-erbB- 

2/neu is related to unfavourable prognosis, but the results are 
controversial. Alterations in oncogenes and oncoproteins have 
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also been reported in bladder tumours [10-12] and there is a 
correlation between muscle invasive potential and epidermal 
growth factor receptors [15]. The importance of c-erbB-2 
expression has not yet been fully evaluated in comparison to 
established prognostic factors in TCC and accordingly the aim 
of the present study was to investigate the expression of the c- 
erbB-2 oncoprotein in TCC. The results were correlated to 
previously characterised prognostic factors and clinical behav- 
iour of TCC in a cohort of 249 patients followed-up for over 10 
years. 

PATIENTS AND METHODS 
Patients 

249 patients with a newly diagnosed TCC were followed-up 
for a mean of 10.9 years (range 9.4-22 years) during 1965-1991. 
There were 199 males and 50 females and their mean age was 67 
years at the time of diagnosis. The diagnosis, treatment and 


