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ABSTRACT 
At the beginning of the 21st century, our knowledge on the biology, etiology, diagnosis, prevention, and 
treatment of cervical cancer is close to complete. Essential tools for effective screening of cervical cancer 
already exist and are improving each year. Deaths from cervical cancer have become very rare in many 
parts of the world. Despite this, there are still countries, in which cervical cancer mortality levels have 
increased in the last decades. This is partly because the implementation of an effective cervical cancer 
programme is an extremely complex undertaking, from the organizational, medical, social, and economic 
points of view. Finland is one of the European countries, which have been able to develop some of the 
most optimal cervical cancer screening programmes. On the other hand, some countries of Central and 
Eastern European region have not been able to overcome the substantial challenges involved in building 
such a programme, and struggle with persistently high and often growing cervical cancer rates. In Poland, 
cervical cancer mortality rates have been declining since 1990s, but new challenges have emerged. Signifi-
cant differences in mortality levels between social groups have arisen, as have the first symptoms of a lack 
of a sustainable population-based cervical cancer screening strategy in Poland. 
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INTRODUCTION 
Presently, in the vast majority of developed countries, 

deaths from cervical cancer have become very rare. This 
is well illustrated by the changing trends in mortality 
from leading cancers in USA in the last hundred years 
(Fig. 1). However, in some countries, especially in Latin 
America and Asia, cervical cancer remains a  leading 
cause of cancer mortality [1]. Epidemiological data also 
shows that while in most countries of Western Europe 
the problem of cervical cancer mortality has been tack-
led effectively in some Eastern European countries cer-
vical cancer remains a major and often growing public 
health and social challenge [2-4]. 

Polish researchers played a  significant role in 
building a  scientific understanding of cervical cancer.  
The hypothesis about the viral causality of cervical cancer 
was developed by Professor Stefania Jabłońska and her 
team from Warsaw School of Medicine between the 1950s 
and 1970s [5-7]. Using Jabłońska’s hypothesis, Professor 
Harald zur Hausen and his team in the German Cancer 
Research Center – Deutsches Krebsforschungszentrum 
(DKFZ) in Heidelberg characterised the human papillo-
mavirus (HPV), and created HPV vaccination [8]. Numer-
ous epidemiological studies indicated that almost all cervi-
cal cancers are connected to HPV. An international study 
by Bosch et al. [9] conducted in 22 countries, including 
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Poland, showed that 93% of cervical tumors were associat-
ed with HPV with no significant variation between coun-
tries. In the Polish sample, HPV16 was detected in 80% of 
cases. A study conducted several years later by the Depart-
ment of Epidemiology, Cancer Center in Warsaw, together 
with Sylvia Franceschi and her team from the International 
Agency for Research on Cancer (IARC) in Lyon, France 
[10], demonstrated the high burden (79%) of HPV infec-
tion in Warsaw in women aged 18-59 years. 

The Pap test, introduced to general clinical practice, 
in the first half of the 20th century and modified through 
subsequent years, eventually became a tool for solid and 
simple early diagnosis of cervical cancer as well as the 
basis for effective secondary prevention programmes [2]. 
At the beginning of the 1960s, many Western European 
countries introduced population-based organised cervi-
cal cancer screenings for women. At the same time, coun-
tries of the communist Eastern Bloc attempted to solve 

the problem of cervical cancer with methods based on 
the clinically-focused Semashko model, with deep med-
icalisation and an assumption that every citizen should 
have access to free medical care [11]. Cervical cancer 
control through early diagnosis (Pap test) and treatment 
became part of the gynaecological routine, becoming the 
domain of highly specialised gynaecologists. In some 
Soviet Republics, such as Latvia or Russia, cytological 
smears became part of the compulsory preventive gynae-
cological examination from 1960. This practice correlates 
with the subsequent decline of cervical cancer incidence 
and mortality in these Soviet Union Republics [12, 13]. 
However, at the end of the 1980s, the system of gynae-
cological care in the Eastern Bloc collapsed dramatical-
ly. Remnants of this system, as well as a culture of public 
health overemphasising the importance of clinical med-
icine, survived in many Central and Eastern European 
countries, including Poland, after the fall of the Eastern 
Bloc in the early 1990s. This applies not only to the way 
of thinking about patients and healthcare providers, but 
also public health administration officials [11, 14, 15]. 

The next step in the fight against cervical cancer 
was the invention of a  vaccine against HPV [8, 16, 17].  
The vaccine has been introduced in many countries, 
including most states of the European Union, in the form 
of national vaccination programmes [18]. There are some 
early signs that vaccination can effectively help to reduce 
the prevalence of and deaths from cervical cancer [19, 20]. 
At the beginning of the 21st century, our knowledge on the 
biology, etiology, diagnosis, prevention, and treatment of 
cervical cancer is close to complete [21]. In a recent issue 
of The New England Journal of Medicine, Tsu and Jeronimo 
wrote that while “no woman should die of cervical cancer 
in this day and age […] without screening and preventive 
treatment, some 19 million will die from cervical cancer 
over the next 40 years” [19]. 

The goal of this analysis is to compare the time 
trends in cervical cancer mortality in young adult wom-
en in three selected European Union countries: Finland, 
Poland, and Latvia. The analysis focuses on mortality 
in the group of young adult women (aged 20-44 years) 
because the good completeness and quality of cancer 
diagnosis and statistics make it a good indicator deter-
mining the status of cervical cancer control. 

MATERIAL AND METHODS 
The study is based on mortality data on cervical 

cancer derived from the World Health Organisation 
(WHO) Mortality Database between 1960 and 2013 
(except for Latvia where data were available for the 
period 1980-2012) [22]. The database contains infor-
mation about the number of deaths by causes defined 
in the International Classification of Diseases (ICD), 
provided according to gender, age, and calendar year.  
The study analysed the standardised mortality rates 
due to cervical cancer in Finland, Poland, and Latvia as 

FIG. 1. Cancer mortality among women in USA from 1930 
to 2009 
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specified in the ICD-7 number 171 (data from 1960 to 
1968), in ICD-8 (1969-1980), and ICD-9 (1981-1996) 
number 180 and ICD-10 (1999-2013) code C53. The 
world standard population has been used to calculate 
standardised mortality rates. 

RESULTS 
The results of the analysis have demonstrated dis-

tinct patterns in time trends of cervical cancer mortality 
between the three countries of the European Union includ-
ed in the analysis (Fig. 2), with a particularly pronounced 
divergence between Poland and Latvia after 1990. 

In Finland, cervical cancer mortality is almost 
completely under control. The incidence and mortality 
rates peaked in 1960s [23]. This was followed by a steep 
decrease of mortality rates between 1960 and 1973, when 
mortality averaged under 1 death per 100,000 (Fig. 2). 
This entire process took less than 20 years. Since then, 
the mortality level has remained constant (in the range 
from 0.3 to 1.4) until the end of observation period. 

In Poland, until the end of the 1980s, cervical cancer 
mortality rates have maintained a constant level of a few 
deaths per 100,000 population per year (Fig. 2). At the 
beginning of 1990s, mortality trends began to decline 
sharply, and this decline has continued since then. Gen-
erally, despite the time delay, the trends in Poland were 
identical to those observed in Western European coun-
tries, including Finland, a few decades earlier. 

In contrast, in Latvia, after a  period of fluctuation 
in the 1980s, a  steep linear increase of cervical cancer 
mortality in young adult women has been observed from 
1.3/100,000 in 1991 to 7.1/100,000 population in 2010 
(Fig. 2). 

DISCUSSION 
Finland constitutes a particularly successful example 

of a country that has built and implemented an efficient 
and effective system of population-based early diagnosis 
and treatment of cervical cancer. For many years, it has 
been has been an integral part of the health care system 
in this country. Screening in Finland is science and evi-
dence-based [24], conducted by civil society (Finnish 
Cancer Society), with strong collaboration of gover-
ment. It was also the most cost-effective programme in 
Europe [25]. The screening has covered almost the entire 
female population in Finland [23, 26, 27], and although 
a 60% increase in cervical cancer incidence in the popu-
lation aged under 55 years was documented by the Finn-
ish Cancer Registry [23], it did not affect the mortality 
trends after 1990 (Fig. 3), confirming the efficiency of 
the screening programme. In former socialist econo-
my countries, which did not implement screening (e.g. 
Latvia or Bulgaria), and in other European countries 
conducting cervical cancer screenings (e.g. Ireland or 
UK), an increase in incidence often led to a subsequent 
increase in cervical cancer mortality [23, 28]. The cost 
effectiveness of the cervical cancer programme in Fin-
land is confirmed by the fact that a Finnish woman on 
average performs the Pap test seven times during their 
lifetime, while in Germany, a country with similar cer-
vical cancer incidence and mortality rates, women con-
duct approximately fifty Pap tests [29]. 

Cervical cancer transformation in Poland was 
delayed by at least 30 years compared to Finland. Ini-
tially, after the socio-economic transformation in 1989, 
screening started to be conducted on an opportunis-
tic basis. A  nationwide 10-year programme of cervical 
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cancer control has been designed in the early 2000s 
and introduced in 2006 as part of the National Can-
cer Control Programme [30]. From 2006, an organised 
population-based model of screening was implemented, 
in which the sending of invitation letters was accom-
panied by educational activities. This National Popula-
tion-Based Cervical Cancer Screening Programme was 
aimed to improve the detection of precancerous lesions 
and early stage cervical cancer. The Programme has been 
implemented and administered by one national and six-
teen regional coordination centers [31-33]. These centers 
were responsible for sending individual invitations for 
women to perform Pap tests, for conducting educational 
and media campaigns to raise the knowledge on preven-
tion of cervical cancer, and to increase the attendance in 
the Programme, as well as for the monitoring, evalua-
tion, and quality control of the Programme [31]. On the 
whole, the Programme that ran in Poland between 2006 
and 2015, was successful in all age groups but especial-
ly in young adult women. From being the country with 
the highest cervical cancer mortality rates in Europe in 
1990 (alongside Romania and Hungary), Poland by 2012 
managed to bring down the mortality rates among wom-
en aged 20-44 by two-thirds, to lower levels than in Lux-
embourg, Ireland, or Denmark (Fig. 3). 

However, cervical cancer control in Poland is still fac-
ing many challenges. Currently, the most serious of these 
are the substantially higher mortality rates in women 

with a lower education level and lower economic status. 
Cervical cancer in young adults is approximately 10 times 
higher among less educated women compared to those 
with higher education [21]. Furthermore, significant-
ly higher mortality rates can be observed among wom-
en from rural areas and small cities, in comparison to 
women living in large urban agglomerations. The lower 
educated, lower socio-economic, rural groups are char-
acterised by a high proportion of women who have never 
undertaken a Pap test (50%) [21]. It seems that there is 
a possibility of relatively fast improvement in screening 
activities pay particular attention to the socio-economic 
groups of women with higher risk of cervical cancer, and 
especially those who have never performed a  Pap test. 
Nonetheless, the challenges associated with conducting 
a well-organised, high quality population-based screen-
ing among these groups remain substantial. For more 
information, see the last issue of the Journal of Health 
Inequalities [21]. 

The development of the cervical cancer situation 
in Latvia exhibits the most complicated pattern of the 
three countries included in analysis. Latvia started 
its socio-economic transformation in 1990s with one 
of the lowest cervical cancer mortality rates in young 
adult women among current European Union countries  
(Fig. 3). However, between 1990 and 2012, its cervi-
cal cancer mortality rates among women aged 20-44 
increased to one of the highest levels in the European 

Romania
Hungary
EU10
Poland
Slovakia
Lithuania
Estonia
Czechia
Bulgaria
UK
Slovenia
Ireland
Germany
Luxembourg
Denmark
EU15
Sweden
Latvia
Netherlands
Portugal
Austria
Belgium
France
Spain
Greece
Italy
Finland

Romania
Latvia

Bulgaria
Lithuania

Estonia
EU10

Hungary
Slovakia

Luxembourg
Ireland

Denmark
Poland
Czechia

Slovenia
UK

Austria
Portugal

Germany
EU15

Belgium
France
Spain

Netherlands
Finland
Greece

Sweden
Italy

	 10	 9	 8	 7	 6	 5	 4	 3	 2	 1	 0 	 0	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10

8.7 5.2
5.1
5.1

4.5
3.5

3.3
3.2
3.2

2.9
2.6

2.2
2.1

2.0
1.6
1.5

1.2
1.2
1.1
1.1

1.0
1.0
1.0
1.0

0.8
0.7
0.7

0.5

5.7
5.7

5.3
5.1

4.8
4.5
4.4

4.2
4.0

3.2
2.8
2.7

2.6
2.1
1.9
1.9

1.7
1.6
1.5
1.4
1.4
1.2
1.2
0.8

0.6
0.3

Std. rates per 100 000 pop. Std. rates per 100 000 pop.

FIG. 3. Cervical cancer mortality in women in the age group 20-44, 1990 (A) and 2012 (B)

A B



99JOURNAL OF HEALTH INEQUALITIES 2016 /  Volume 2 / Issue 2, December

Patterns of cervical cancer mortality in young adult women 

Union, alongside Romania and Bulgaria (Fig. 3). Recent 
publications have linked this dramatic increase of inci-
dence and mortality (Fig. 2) with the changes in the sys-
tem of early diagnosis and treatment of cervical cancer in 
Latvia. Screening towards cervical cancer ceased to be the 
domain of specialised gyneacologists, and instead, was 
assigned to general practitioners [13]. Further research is 
needed to get a fuller epidemiological, sociological, and 
economic understanding of this negative trend. 

CONCLUSIONS 
To sum up, data suggest that in many countries of 

Western Europe the problem of cervical cancer mortality 
is almost completely controlled. In Central and Eastern 
European countries, such as Slovenia, Czech Repub-
lic, or Poland, cervical cancer mortality continues to 
demonstrate a decreasing trend. Finally, in several coun-
tries, especially the Baltic states (Latvia, Lithuania, Esto-
nia) but also in Bulgaria and Romania, cervical cancer 
mortality has showed unexpected strict increases (Fig. 3) 
and fluctuations in the last decades [12]. 

In Central and Eastern European countries, the 
attempts to control cervical cancer are still incomplete. 
One of the problems is the lack of a sustainable and long-
term strategy for conducting cervical cancer screenings. 
An example of this is the Polish screening programme, 
which after successfully improving cervical cancer 
mortality rates in last decades was terminated at the 
beginning of 2016. The Regional Coordination Center 
for Population Programme of Prevention and Early 
Diagnosis of Cervical Cancer in Wielkopolska1 region, 
which was the first national coordination center, and 
which played particularly important role in the creation 
and implementation of the cervical cancer control pro-
gramme in Poland, was closed down on 1st January 2016 
[34]. Surprisingly, after 10 years of building capacity 
and infrastructure, training personnel, and conducting 
educational activities, its activity was put to a standstill. 
Although it is still possible to perform a free Pap test in 
Poland (the cost of which is refunded by the National 
Health Fund), individual invitation letters, which are the 
basis of effective population-based organised screenings, 
will not be sent out anymore, and educational activities 
have been suspended. 

In the last edition of the European Code Against 
Cancer [35], cervical cancer control is still listed as 
a public health priority. The Code became a very impor-
tant element of educational activities in many European 
countries. In Poland, the dissemination of the Code was 
very effective and acknowledged by the Association of 
European Cancer Leagues (ECL) as one of the most thor-
ough dissemination campaigns in the European Union. 
It would be advisable that the ECL, as well as countries 
with established effective cervical cancer screening pro-

1 Wielkopolska is a region of West-Central Poland. Its capital city is Poznan. 

gramme, create and help implement programme sup-
porting other European countries, which experience 
unfavorable cervical cancer trends. This coordinated 
effort would allow to minimise the health and social con-
sequences of cervical cancer across Europe. 

The European Observatory of Health Inequalities in Kalisz has 
undertaken an initiative to prepare a  programme for reduc-
tion of cervical cancer mortality among Polish women to the 
level achieved in Finland by 2030. The Observatory will con-
duct a  comprehensive analysis of cervical cancer mortality 
in Poland and other Central and Eastern European countries, 
and prepare a proposal for a comprehensive set of activities, 
tools, and organisational undertakings. As a  first step in this 
direction, the Provost of the Higher Vocational State School 
in Kalisz, Professor Magdalena Pisarska-Krawczyk, decided 
that the main subject of the Women’s Health Congress that 
will take part in Kalisz in June 2017 will be the eradication of 
cervical cancer in Poland. Among the themes of the conferen-
ce will be “Zero tolerance towards the 1,500 cervical cancer 
deaths each year in Poland”, as well as “Wielkopolska-Kalisz as 
the first region to eliminate cervical cancer deaths by 2030”.
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