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ABSTRACT

Background. The objective of the EUROCHIP project in Estonia was to describe the
organized cervical cancer screening program started in 2006 (after pilot studies in
2003-2005), to compare its performance with opportunistic screening, and to define
priorities for improvement of the program.

Methods. Population data was retrieved from Statistics Estonia, data about per-
formed Pap-smear tests within the screening program from the Estonian Cancer So-
ciety and from clinics and labs participating in the program, data about Pap-smear
tests outside the screening program from the Estonian Health Insurance Fund, and
data about cancer incidence and mortality from the Estonian Cancer Registry data-
base.

Results. During the first year after implementing the nationwide cervical cancer
screening program in Estonia, the number of tests outside the organized program re-
mained high. Within the organized program, the number of Pap-tests in different age
groups increased with age except for the oldest age group while population coverage
with Pap-tests outside the organized screening program decreased with age. The
number of cervical cancer cases at early stages increased after implementation of or-
ganized screening. The time-frame does not permit to draw any definitive conclu-
sions.

Conclusions. Implementation of organized cervical cancer screening did not de-
crease the volume of opportunistic screening. The factors influencing attendance in
the organized cervical cancer screening program in different age groups should be
studied further. Moreover, a central cancer screening registry without restrictive data
protection legislation would improve data collection and enable to evaluate perform-
ance of the program on a regular basis. Free full text available at www.tumorionline.it

Introduction

Estonia has a population of about 1.3 million1. In the year 2004, the world age stan-
dardized incidence rate of cervical cancer was estimated at 17.12 per 100,000 women-
years in Estonia with 162 new cervical cancer cases being detected. Incidence and
mortality from cervical cancer are about four-fold higher in Estonia than in other
Nordic countries3,4. The way to reduce cervical cancer incidence and mortality is the
implementation of an organized cervical screening program5.

A pilot study of organized cervical cancer screening in Estonia was started in 2003.
The Estonian Health Insurance Fund mailed 12,960 invitations to randomly selected
women in the age group of 30 to 40 years with health insurance. Only 2,808 of the in-
vited women (21.7%) had a Pap-smear taken (Table 1), and in 6.7% of all Pap-tests the
results were abnormal. Five clinics and one lab participated in the project. Midwives
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participating in the program were specially trained to
take and fix the test, and to inform women about the
test result by phone6.

In 2004, all Estonian regions were included in the or-
ganized screening program. Due to the lack of resources,
no personal invitations were used. Women in the age
group from 35 to 40 years were invited to cervical screen-
ing tests via media. Altogether 5,264 women attended
(Table 1), and for 5.6% the Pap-test was abnormal.

In 2005, a similar policy was continued. In addition,
personal invitations to 35- and 40-years-old women were
mailed in six Estonian districts. Altogether, 6,552 women
participated in the program (Table 1), from among them
1,239 were those who had received the invitation to par-
ticipate. For 6.7% the result was abnormal6.

In 2005, National Cancer Strategy was prepared by a
group of experts and presented to the Estonian Govern-
ment early in 2006. According to the National Cancer
Strategy, personal invitations to the organized cervical
cancer screening program have to be mailed to all in-
sured women in the age group of 30 to 59 years with a 5-
year interval after a negative test. Women diagnosed
with cervical cancer, women without health insurance
and women having had a Pap-smear in past 12 months
are excluded from the list of invitees.

In 2006, a nation-wide organized cervical cancer
screening program was started and 30,123 invitations
were mailed to insured women from birth cohorts 1956,
1958, 1961, 1966, and 1971 (the cohorts together being
as big as 49,385). Altogether, 6,249 women had their
Pap-smears taken (Table 1) with a cytobrush at 19 clin-
ics by specially educated midwives. The samples spread
on glass and fixed in alcohol were stained according to
Papanicolaou and interpreted by cytotechnologists ac-
cording to the Bethesda system in seven labs.

Outside the organized cervical cancer screening pro-
gram, the Pap-tests are taken by gynecologists, stained
according to Papanicolau or by Giemsa and interpreted
by cytotechnologists in 14 labs. No information is avail-
able about the results of the Pap-tests taken outside or-
ganized screening.

Within the Health Information framework of the Eu-
ropean Commission, the EUROCHIP project performed
descriptive studies on cancer indicators in order to de-
fine specific cancer control priorities and problems in
various European countries7. The present article shows
activities in Estonia related to cervical cancer screening
performance. The paper aims to describe the organized
cervical cancer screening program started in 2006, to
compare its performance with the opportunistic
screening and to define requirements for the improve-
ment of national implementation in the future.

Material and Methods

Numbers of women in different age groups per year
were obtained from Statistics Estonia.

Individual data about women whose Pap-smear test
was taken in each birth cohort in the year 2006 within
organized cervical cancer screening program were ob-
tained from the clinics participating in the program and
the results of the tests from the labs involved. The ag-
gregated data resulting from the pilot studies of organ-
ized screening in the years 2003 to 2005 was obtained
from the Estonian Cancer Society.

The database of the Estonian Health Insurance Fund
was used to obtain numbers of women in different age
groups who had a Pap-smear taken in the period from
2004 to 2006, and numbers of women who had under-
gone a Pap-smear in the year 2004, 2005, or 2006 outside
the organized cervical cancer screening program. No
data prior to 2004 were available. Pap-tests repeated for
the same woman were not included in the analysis.

No identifying individual data from screening outside
the organized program were available. Consequently we
have no information about the test results of the women
who had the smear outside the organized program.

Average annual incidence per 100,000 women, num-
bers of primarily detected cervical cancer cases in each
age group and data on staging were obtained from the
Estonian Cancer Registry database. The last follow-up
date for the Estonian Cancer Registry database was De-
cember 31, 2006.

The evolution in population coverage with Pap-
smears tests was analyzed. Moreover the incidence of
cervical cancer and the proportion of early stages before
and after start of the organized program were compared.

Results

Between 2003 and 2005 the female population who
had been screened with Pap-smear tests within the tar-
get groups increased per year from 3.0% to 14.4%. These
data are not completely comparable as the invitational
mode as well as the target groups were different. The to-
tal number of women screened within the organized
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Table 1 - Pap-smear tests in different age groups in Estonia
from 2003 to 2006 within the screening program

Year/target group Population Invited Screened Proportion
screened

2003
30 to 40 yrs 92770 12960 2808 3.0%

2004
35 to 40 yrs 45213 not sent 5264 11.6%

2005
35 to 40 yrs 45462 not applicable 6552 14.4%

2006
35, 40, 45, 48, 50 yrs 49385 30123 6249 12.7%

Source: Statistics Estonia, Estonian Cancer Society, Estonian Health
Insurance Fund.



screening program rose from 2,808 to 6,552 (Table 1). As
the screening program changed repeatedly during the
pilot study, it was not possible to analyze the population
coverage by Pap-smear tests over this three-year period
and thus the proportion of women screened per year
was calculated only for the exact year indicated in the
table.

The year 2006 was the first when invitations to attend
organized cervical cancer screening program were
mailed to predefined age groups all over Estonia. Only
30,123 women among the 49,385 included in targeted
population were invited because of lack of health insur-
ance, or an “opportunistic” Pap-smear in past 12
months, and women diagnosed with cervical cancer
were excluded from the list of invitees.

The number of women screened in 2006 within the
organized program according to the report from the
clinics was 9,116, but the results of tests are known only
for 6,249 of them. Based on the data from clinics, the
proportion of women screened within the program in
2006 was 18.5%. According to the calculations based on
the data from labs, the proportion of screened women
in the target population in 2006 was 12.7%.

In the year 2006, the population screened with Pap-
smear tests within the program was 8.4% in women 35
years of age, 10.7% for women 40 years of age, 13.7% for
45 years old and 18.6% for 48 years old. For women of 50
years of age, the proportion was lowest (11.3%) (Table 2).

The overall number of women (for all ages) having
had a Pap-test outside the cervical cancer screening
program was 111,252 in 2004, 116,908 in 2005 and
127,097 in 2006. The total number of women tested out-
side the organized program at least once between 2004
and 2006, was 251,884. The population coverage with
Pap-tests outside the screening program, defined as the
proportion of the female population with at least one
Pap-smear in last three years, decreased by age: from
60% in the age group 30-34 years to 30% in the age
group 55-59 years (Table 3).

The number of cervical cancer cases did not change
significantly during the period from 2000 to 2005 (Table
4). There was no difference in the proportion of cervical
cancer cases diagnosed at an early (localized) stage after

the start of the organized cervical cancer screening pro-
gram (Table 5). Most carcinomas discovered within the
program are diagnosed at an early stage (Table 6).
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Table 2 - Pap-smear tests in different age groups in Estonia
within organized screening program in 2006

Age Size of cohort Invited Screened Proportion
women women screened

35 yrs 9633 4993 813 8.4%
40 yrs 8914 4678 955 10.7%
45 yrs 10462 5666 1438 13.7%
48 yrs 10137 9240 1887 18.6%
50 yrs 10239 5546 1156 11.3%
Total 49385 30123 6249 12.7%

Source: Statistics Estonia, Estonian Cancer Society, Estonian Health
Insurance Fund.

Table 3 - Population coverage with Pap-smear tests from 2004
to 2006 outside the organized cervical cancer screening pro-
gram

Age group Average size Number screened Coverage in last
of cohort in last 3 yrs* 3 yrs*

30 to 34 yrs 46484 27814 59.8%
35 to 39 yrs 46130 26904 58.3%
40 to 44 yrs 47426 25042 52.8%
45 to 49 yrs 51342 27472 53.5%
50 to 54 yrs 49981 24038 48.1%
55 to 59 yrs 47233 14294 30.3%

Total 288596 145564 50.4%

*Estimation of coverage was based on counting women screened at
least once outside the program during the three calendar years stud-
ied. Source: Estonian Health Insurance Fund.

Table 4 - Numbers of primarily diagnosed cervical cancer cas-
es in Estonia from 2000 to 2006

Year All 30 to 35 to 40 to 45 to 50 to 55 to Crude ASR§

ages 34 yrs 39 yrs 44 yrs 49 yrs 54 yrs 59 yrs rate*

2000 164 8 14 10 24 20 22 22.1 15.6
2001 151 7 9 20 21 15 15 20.5 14.3
2002 154 6 15 21 18 13 18 21.0 15.0
2003 143 13 8 20 21 14 11 19.6 14.1
2004 181 14 13 24 31 18 13 24.9 17.5
2005 157 9 14 16 28 23 16 21.6 15.5
2006 159 8 16 23 21 15 19 21.9 15.4

*Average annual incidence of cervical cancer per 100,000.
§World age-standardized incidence rate per 100,000.
Source: Estonian Cancer Registry.

Table 5 - Number and incidence* of primarily diagnosed cer-
vical cancer cases by stage from 2000 to 2006 in Estonia

Year Loca- Regional, Neigh- Meta- Dissemi- Unstaged Total
lized nodes boring static nated

only tissues

2000 82 31 17 17 11 5 163
11.1 4.2 2.3 2.3 1.5 0.7 22.1

2001 98 16 20 12 1 4 151
13.3 2.2 2.7 1.6 0.1 0.5 20.5

2002 93 19 21 14 5 2 154
12.7 2.6 2.9 1.9 0.7 0.3 21.0

2003 86 20 20 13 3 1 143
11.8 2.7 2.7 1.8 0.4 0.1 19.6

2004 114 21 21 13 4 8 181
15.7 2.9 2.9 1.8 0.5 1.1 24.9

2005 103 20 14 11 7 2 157
14.2 2.8 1.9 1.5 1.0 0.3 21.6

2006 102 16 25 5 5 6 159
14.1 2.2 3.5 0.7 0.7 0.8 21.9

*Average annual incidence rate of cervical cancer per 100,000.
Source: Estonian Cancer Registry.



Discussion

On the 2nd December, 2003 the Health Ministers of the
European Union unanimously adopted a recommenda-
tion on cancer screening8. This Recommendation of the
Council of the European Union9 spells out fundamental
principles of best practice in early detection of cancer
and invites EU Member States to implement national
organized cancer screening programs for three cancer
sites (cervical, female breast and colorectal cancers)
with a well-informed population-based approach and
with appropriate monitoring, evaluation and quality as-
surance at all levels, taking into account European qual-
ity assurance guidelines for cancer screening10,11.

Cancer screening can be opportunistic (spontaneous
and unorganized) or organized (mass screening and
population based screening programs). The major dif-
ferences lie in the level of organization, planning, the
systematic nature and scope of the activity, and in the
use of validated and quality-assured action models and
methods5. Organized cancer screening using evidence-
based tests has considerable potential to improve the
health of the population, provided that programs are
implemented cost-effectively and with high quality. Its
population-based approach ensures that screening also
reaches the less fortunate who may be in greatest need
of secondary prevention of cancer, and it also stimulates
continuous improvement in the quality of diagnostic
and therapeutic services wherever they are provided8.

Regarding cervical cancer the objective of organized
screening is to reduce both cervical cancer incidence
and mortality. The value of the high-quality Papanico-
laou (Pap) smear in reducing the risk of invasive cancer
and mortality has been firmly established, and it is esti-
mated that regular screening can reduce the incidence
of cancer by 80%5,12; it is likely however that use of non-
validated methods do not bring a similar impact. Or-
ganized screening programs for cervical cancer using
standard validated Pap smears have been shown to be
more effective than opportunistic or non-organized
screening, also because opportunistic screening tends
to miss the women at the greatest risk5,13. It is a worry-
ing phenomenon, that even though so big proportion of
women have given smears compensated outside the
program and without any quality assurance, almost no

or only a very small historical impact on cancer burden
can be seen.

Cervical cancer incidence and mortality rates in Esto-
nia are higher than those of the other Nordic coun-
tries3,4. The EUROCHIP in Estonia was a study on cervi-
cal cancer screening indicators for the identification of
major problems and needs for the Estonian organized
screening program.

During the period from 2003 to 2005, a pilot study of
cervical cancer screening was started in Estonia. Na-
tionwide organized cervical cancer screening in Estonia
was started in 2006 after the National Cancer Strategy
was launched by the Estonian Parliament.

The analysis on the first year of organized cervical
cancer screening program shows that participation in
organized screening seemed to increase the population
coverage with Pap-tests by age while in opportunistic
screening it decreases with age. However, the increasing
number of Pap-smears outside the program is worrying.

The present analysis incurred in the unfavorable cli-
mate for epidemiological research characterized by the
aftermath of two data protection laws14, and by admin-
istrative restrictions on the use of data from registries
hinders such studies in Estonia. The restrictive data pro-
tection law did not permit to perform a linkage study
between the data from the screening program, from the
Estonian Health Insurance Fund and from the Estonian
Cancer Registry in order to evaluate the effectiveness of
the program and the non-program activities. For the
same reasons, compliance to treatment in cases of a
pathological test could not be estimated.

In the future the impact of the invitational mode and
other factors influencing population coverage with Pap-
smear tests in different age groups within the organized
screening program need to be studied in detail in order
to evaluate the reasons for participation in the oppor-
tunistic screening and not in the organized one. More
time is needed to observe the impact of screening on
cervical cancer mortality.

In order to make cervical cancer screening an effective
prevention measure, cancer cases resulting from non-
participation in screening and from failures in detection
have to be audited15. As there is no data about the test re-
sult and further follow-up of the women participating in
opportunistic screening, the decision not to include
women with a previous Pap-smear in past 12 months in
organized screening should be questioned. The decision
not to include women without health insurance into the
national cancer screening program is also debated.

Moreover, according to the experience from the pres-
ent study it is evident that there is an urgent need for es-
tablishing a central electronic screening registry to col-
lect data on mailed invitations, reminders, test results,
diagnostic and treatment procedures, etc. The legal ba-
sis and the necessary personnel and financial resources
should be organized for this. For example, in 2006 the
number of screened women within the organized
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Table 6 - Primarily detected cervical cancer cases within the
screening program from 2003 to 2006 in Estonia

Year Invasive cervical In situ Total number of
cancer carcinomas diagnosed cancers

2003 7 (100%) - 7
2004 1 (25%) 3 (75%) 4
2005 3 (43%) 4 (57%) 7
2006 4 (27%) 11 (73%) 15

Source: Estonian Cancer Society.



screening program was 9,116 according to the report
from the clinics, but only 6,249 according to the report
from labs. In addition, there was a large number of
smears done outside the program. The screening reg-
istry would facilitate the data collection from different
clinics and labs participating in the screening program
as well as outside the program, improvement of the cov-
erage of the program as well as validation of overall
cost-effectiveness of the program.
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