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Development of lung cancer mortality in the European Union from 1980 to 2006

Abstract

This master thesis is devoted to study development of lung cancer mortality in the European Union
from 1980 to 2006. Through the past two decades cancer was significantly increasing cause of mortality
and major public health problem in Europe. Lung cancer remains the most frequent cause of deaths
among other form of malignant neoplasms. Mortality development from lung cancer and other frequent
forms of malignant neoplasms significantly differentiated between Western and former communist
countries of Europe. Over the last two decades lung cancer mortality substantially reduced among males,
while among females it was increasing. Elderly people over age 65 are the most numerous populations
suffering from lung cancer. Tabacco smoking continues to be the major risk factor which contributes to
lung cancer.

Keywords: The European Union, malignant neoplasms, lung cancer
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Chapter 1

Introduction

1.1 Problem definition

The diseases which were widely spread in anciemtgiand in the middle ages, nowadays are rare
and almost do not exist in developed countries iffstance: plague, cholera, typhus etc). However,
there are some of them which in turn were widelsead in certain periods and became a serious
problem for a variety of countries nowadays, suemalignant neoplasms.

The Union for International Cancer Control statest:t“Every year in Europe, cancer kills about
2 million people and more than 3 million new caappear. Almost 6 million people are currently
living with cancer. Cancer mostly appears in paistiand lung within men and in woman’s breast. It
can also appear in colon and rectum in both ca&3ascer is responsible for more than one death in
four. Tobacco, diet and infections causes more #4@a% of cancer deaths in Europe” (Anderson et al.
2004:16).

In addition to that: “Lung cancer is one of the trogzardous threats that increase mortality risks
in population of Europe, as for several decadeg tancer continues to be the main factor of males’
mortality in Europe, approximately 280 thousandtieaer year. Moreover, colorectal cancer causes
nearly 98 thousand deaths per annum” (Tyczinsél.e2004:599).

Lung cancer is considered to be the most problendégease which still hugely affects the health
of European population. It is well known fact thahoking is the key reason for lung cancer.
Nevertheless, people are continuing smoking. Teedacades show that cancer was mainly caused
by tobacco smoking and unhealthy lifestyle. Thepproon of elderly population is also increasing,
which in turn may result in doubling the numbemefy cases by 2020, particularly in Southern and
Eastern Europe (Anderson et al. 2004).

According the estimates (1995), 90 % of men’ and®0f women’ lung cancer mortality were
caused by tobacco smoking in the European UniotimBted results could already been considered
as an epidemic. If in the first half of 2@entury features of epidemic were observed withales
only (because it was rarely spread among womenjievih the second half of the 9Ccentury,
smoking habits increased among women living in Nemt Europe, spreading furthermore to
Southern and Eastern Europe (Bray, Tyczynski, arki?2004).
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Rapid increase of lung disease negatively affectm@mic burden of European working age
population. It influences the life expectancy oople and has features of epidemiologic misery.
Hence, tobacco smoking ceased to be solely thecalggtioblem. It has been widely studied among
various non-medical specialists as well. Intengigee of industry development negatively affects to
the eco-biological system of the European countfiberefore, population of European countries is
facing today very complicated and at the saime concrete task of struggling lung cancer (Palme
1986).

1.2 Research goal and objectives

The goal of this thesis is to contribute to bettaderstanding of the recent mortality development
from lung cancer in the European Union countrigsubh detailed descriptive analysis of mortality
changes observed during the period of 1980-2006tHeodetailed research of lung cancer mortality,
we have chosen 24 countries of the European Urmionhe period from 1980 to 2006. Hence the
following objectives are relevant:
 To analyze the general development of mortalitymfrmalignant neoplasms in the EU
countries;
 To analyze development of lung cancer mortality d8x differentiation among the EU
countries;
* To identify the most common form of cancer amonbeotfrequent type of malignant
neoplasms;
» To explain the causes which contribute to the eprarg of lung cancer;
» To describe in detail what kind of measures arerbly the European Union to maintain and
stagnate lethal cases caused by lung cancer.

1.3 Relevance of this study

The relevance of this thesis is that many Euromeamtries consider lung cancer mortality as one of
the crucial social diseases nowadays. Tobacco oguigan is the main factor of mortality risk in lung
cancer development. In 90 % of cases of lung camoetality of men and 60 % cases of women are
related to tobacco smoking, hence contemporaryesesi challenge this as a sharp problem and
struggles with tobacco smoking (Simonato et al.4200n particular, massive spread of tobacco
smoking has involved young age groups into thiblem. Bad habits affects negatively to the society
in general and personal living conditions. At thement it has become global scale problem. The
main factors of such wide-spreading of this badtheae low price for tobacco, wide access and lack
of restrictions in legislation regarding the adigamnent of tobacco based production. In early 80's
was determined that smoking, especially cigarettesamong the most spread cause of lung cancer.
The incidence of lung disease among women (whoskiagn habits were not generally so frequent
and lagged men’s smoking till the end of the Secafuild War and after war period) is increasing
especially in higher age groups (Blaine and Re&4119
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It has to be mentioned that the increase of matignaoplasms of the lung is directly related to
cigarette consumption and the number of smokersil Society does not take steps to minimize
exposure to carcinogenic substances in the formolzdcco and other risk factors, lung cancer will
remain the most significant and serious demograpiablem in the European Union. It concerns not
only Europe, but all other continents as well. Efiere, relevance of this study cannot be
underestimated.

1.4 Structure of the thesis

Structure of the thesis consists of seven chapiées first chapter explains the main problems, goal
and objectives as well as the importance of th@sis. second chapter focuses on reviewing relevant
literature, which describes in details the impoctarof thesis. It also covers description and
development of lung cancer from historical pointvagw. The third chapter describes the theory of
the "Epidemiological transition", defining its teimology, basic facts and development stages. The
first three chapters cover theoretical part ofttiesis. The forth chapter deals with research guest
and also stipulates the research hypotheses. Timeissae to be covered is to explain to what extent
lung cancer mortality will intensify and what humiagings will do with this degenerative man-made
disease (for example: tobacco smoking). The fifiapter describethe quality and accessibility of
data on mortality from lung cancer and other frejderm of malignant neoplasms. In addition, this
chapter focuses in detail on all the basic metludaslculating, under which research was conducted.
Reliability assessment is also under scope ofstiidy. The sixth chapter covers major risk factdrs
lung cancer and prevention measures. The finaltehap divided into six broad parts. The first two
parts examines the overall mortality from circutstdiseases and malignant neoplasms. The third
part widely explains gender differences in moryatievelopment from the most frequent form of
malignant neoplasms. The forth part describes dewednt of lung cancer mortality. The fifth part
illustrates the gender differences in the seleatggigroups caused by lung cancer mortality. Thi six
part is devoted to cluster analysis which allowslntify groups of countries in terms of lung canc
mortality. In the conclusion of the thesis the mi@malings are recapitulated and discussed.
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Chapter 2

Literature review and historical background of lung cancer
mortality

2.1 Overview of the literature

Investigation of deaths from malignant neoplasmgh@ European Union remains a major and
polemic topic. Over the past two decades a lottadies have been conducted and many scientific
articles are written about the situation of motyalirom lung cancer. Demographers of many
European countries continue to discuss them in diggutes”. Lots of interesting works were written
on theme of mortality from lung cancer in modeterkture.

The scientific article “Lung cancer mortality patte in selected Central, Eastern and Southern
European countries” which published in 2004 is heotsource to be retrieved (Tyczynski et al.
2004). Authors addressed the problem of the siganitiimpact of tobacco on the health of European
citizens. Through comparative analysis, they atteohpo identify significant differences in mortslit
patterns among men and women. Age-standardizedalityrtates were calculated for all ages
combined and for age groups-24, 3544, 4554, 5564, 65-74 and 75 and over. A joint-point
regression analysis was established to ensureatbelation of the annual percentages and to identif
the time trends where significant changes are oedurAccording to obtained results the largest
proportion of lung cancer mortality among males wesorded in Poland and Cyprus (34.6 % and
33.2 %, respectively), while the lowest proportigas in Slovakia (27.6 %) and Slovenia (27.3 %).
Mortality rates was extremely high in Hungary (ASMR86.2 deaths per 100,000 persons) and
Poland (ASMR = 71.5 deaths per 100,000 personsgremds in Malta it considered low (ASMR =
45.9 deaths per 100,000 persons). In Cyprus lungetavas the second most common cause of death
among neoplasms (after breast cancer), while irCtech Republic, Hungary, Poland, Slovakia and
Slovenia lung cancer was remained the third comtgpa of neoplasm after breast and colorectal
cancer. The highest proportion of lung cancer deattre recorded in Hungary (12.8 %) and Poland
(10.1 %) and the lowest proportion are found in t&lg¥.6 %) and Lithuania (6.4 %). One of the
highest mortality rates among women was considerétungary (ASMR = 20.0 deaths per 100,000
persons), the Czech Republic (ASMR = 11.5 deathd p@,000 persons) and Poland (ASMR = 11.3
deaths per 100,000 persons), whereas the lowesirrethin Malta (ASMR = 4.8 deaths per 100,000
persons) and Lithuania (ASMR = 5.5 deaths per 1@Dersons). The authors emphasized that
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cigarette smoking among young people continuesdeaseln West Europe around 2/3 of smokers
begin smoking before the age of 18 and 1/3 betweeage of 16. Cigarette smoking was prevailing
not only in candidate states, but also among EU Ipeeratates (for example: Germany and Spain).
The authors suggest that carcinogenic substanceh wbntained in tobacco smoke are the most
dangerous, that lead to cancer of the lungs, theretessation of tobacco smoking is the best way t
avoid getting lung cancer. In this regard, theypsge that lung cancer mortality can be reduced only
through effective tobacco control policies and pregive measures (for example: screening) that will
help to identify disease at early stages (Tyczyeskil. 2004a, 2004b).

Published in 2007 by Oxford University press thick “Convergence of male and female lung
cancer mortality at younger ages in the EuropeamrJand Russia” is devoted to lung cancer
mortality and tobacco smoking epidemic which thestmgerious single public health problem in
Europe (Zatonski et al. 2007). In this paper awhaiscuss the gender differences in mortality
development from lung cancer and the most importanses contributing to the emergence of this
disease.For comprehensive investigation they selected 15 deuntries (mainly from Western
countries) and the ten new EU members in Centrdl Bastern Europe plus Russia (as a country
belonging to the Eastern Europe). The age-starmtdmortality rate was used to estimate lung
cancer mortality at ages between 20 to 44 yeargshwivere obtained separately for 26 countries.
According to obtained results lung cancer mortaityong men and women significantly decreased in
France and the Netherlands. Also, mortality pasterinthe male population substantially reduced in
Bulgaria, Russia, Poland, Slovakia, the Czech RepuHdungary, Austria, Germany, Luxembourg,
Denmark, Sweden, Ireland, Greece, and the BaltteSt The most striking example is the United
Kingdom, mortality significantly decreased in batbxes. Portugal was the only country where the
smoking epidemic was significantly high among bséixes.In Sweden, mortality from lung cancer
remained high among men aged over 65 years. Authiygest the necessity of establishing valid and
effective monitoring system for smoking prevalenewever, the most constitutive way is to
implement effective tobacco control measures t@ stod reverse the increasing trend in tobacco
smoking among young people in Europe (Zatonski.&0®7a, 2007b).

The article'Lung cancer mortality trends in 36 European cadestrsecular trends and birth cohort
patterns by sex and region 192007” which published in 2009, based on the maumseaof lung
cancer— smoking (Bray and Weiderpass 2009). Authors descrdzent temporal patterns of lung
cancer mortality in the European region as welstasctural differences by sex and age. achieve
comprehensive resulan agregated age-specific and age-standardized rasre walculated.
According to geographical variations, lung canceartality was significantly differentiated among
European countries. The highest rate was recomddlungary, while the lowest in Sweden. Lung
cancer mortality rates among females considerel inidgoenmark and Iceland. In the mid of 1890
mortality patterns of the female population sigrafitly increased in Eastern Europe. Substantial
decline of the male mortality was recorded in thee&h Republic and Ukraine. Initially, mortality
from lung cancer was the lowest in Romania, butr dlie last decade considered to increase. In
contrast to males, mortality development among fesavas significantly high in Hungary, Bulgaria
and the Czech Republic. Lung cancer mortality was most frequent in the age-group—240.
Mortality patterns from lung cancer were rapidlgreasing in France, the Netherlands and Spain. The
authors assumed that the generation of women leimelen 1900 and 1960, are the most vulnerable
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to lung cancer. Significant differences in lung @ammortality among neighboring countries are
largely depended on smoking level. Authors empleasithat prevalence of smoking in women is one
fourth that of men. Among teenagers smoking prexaeis about one fourth of all smokers.
According to the WHO estimates, in the™2€entury, smoking killed about 100 million peopie,
appropriate measures against anti-tobacco actviti# not be taken in Zicentury it probably could
kill one billion people. Researchers hope that WidO’s program MPOWER undertaken in 2008
against tobacco smoking, will in turn prevent theréase in mortality from lung cancer in
forthcoming decade (Bray and Weiderpass 2009a,009

The medical article “Lung cancer in the elderlinereasing epidemiological problem of the*21
century” which published in 2005 in co-operatiorthMBatura-Gabryel and Foremska-Iciek, focused
on seniors (65 year old) who are the most numepopsilation suffering from lung cancer (Batura-
Gabryel and Foremska-Iciek 2005) . Article des@itieat risk of morbidity and mortality increases
with the aging process. Researchers concludehbatigk of death among cigarette smokers is much
higher (33 times) than in none smokers. Facts septethat screening programs and medical
treatments in the early stages of clinical advamede it possible to avoid surgical intrusidrhe
cause of many adverse outcomes of treatment ofdanger among the elderly is a consequence of
late diagnosis of the diseadgesearchers believe that the treatment of eldedplpedepends on the
stage of disease. The authors believe that lungecanortality can be significantly reduced through
the implementation of preventive measures such assmoking, healthy lifestyles and timely
diagnosis, which in turn will treat and even eliatim the disease (Batura-Gabryel and Foremska-Iciek
2005a, 2005b).

Published in 2010 by the European Union in the &naork of the Public Health Program the
article “Determinants of smoking initiation amongomen in five European countries: a cross
sectional survey” is devoted to women’s smokingleaty (Debora et al. 2010). The main goal of the
authors is to determine why women start smokingwainat factors may contribute to this. To achieve
a comprehensive results and within program “WoneEkurope against lung cancer and smoking”
Project cross-sectional survey was applied. A 00 adult women from France, Ireland, Italy, the
Czech Republic, and Sweden were interviewed, wjf0Q from each participating country. All
participants were asked questions concerning deapbgr views on smoking and tobacco addiction.
In addition, current and former smokers were irieaved. Two following methods were used:
logistic regression, to analyze ever versus nevaksrs, and linear regression, to analyze the age o
smoking initiation. The results showed, if a famigs at least one person (for example: father,
mother, uncle or brother) who smokes, this conteébuto smoking. In particular, 62.3 % of
respondents answered that the most frequent rdas@moking was a friend. The average age at
which people start smoking was 18.2 years, while¥8@tarted smoking before age 20. Thus, the
highest rates of young initiators were recorde®weden with 29, 3 % who started smoking at the
age of 1415 and 12.0 % at age 14. Relatively low level afiyg smokers was in the Czech Republic
with 13.7 % of women who began smoking at the aigé4e15 and 1.4 % women who started
smoking at the age of 14. The researchers concltltltdamong European women, friends, is the
main factor influencing on smoking initiation, esmdly among young women (Oh et al. 2010a,
2010b).
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As mentioned above, many researchers argue thaifdhe most important elements in the study
of lung cancer mortality should be given to thelyean of tobacco smoking as a major risk factor
contributing to the emergence of a malignant neopla

2.2 History and description of disease

Throughout the existence of the humans, death remanrepeatable and very sensitive natural
phenomenon in society. Mortality as an inevitabdecpss of the human beings has always attracted
attention of scientists. The death of any humaramiggnis the result of interaction between the two
groups of factors: endogenous, generated by thenitdevelopment of the organism, and exogenous
associated with the action of the external enviremim(Vishnevskiy 2005). They are combined
differently to each other, exogenous and endogefextsrs that shape the lethal case. Within the
development of medicine, society has real prospecimpact on its endogenous factors. In
economically developed countries of Europe therjpyids to reduce mortality from the influence of
exogenous factors, which leaves its imprint ongrablem of malignant neoplasm. Many thousands
of scientists for hundreds of years have beendryinunderstand its causes and find ways for its
prevention and treatment. What is a malignant remmpland how to understand it? To explain this
terminology we will attempt to determine what carise

Cancer — is tumors whose features are most oftecofitrast to the properties of benign tumors)
make it extremely dangerous for life of organisrhjck gave a reason to call it “malignant”. This can
also be characterized as a group of diseases cahygbd uncontrolled multiplication of one or more
cells that are multiplying in numbers occupying m@pace and forming a tumor. Each of them
affects the man in his essence, irrespective othvbbdy disease appeared initially. Cancer is very
complex disease, speaking only by the affectednar@idardinal and Yarbro 1979).

Cancer affects all nations with no boundaries astrictions. One of the first sources of existing
cancer tumors had found in the fossil bones of Neslithic times, as well as in the bones of
American Indians living in pre-Columbian era. Came@s first described in an Egyptian papyrus of
about 1600 BC. In the papyrus several forms ofdireancer are described. It also reports that the
disease has no cure. The name "cancer" is denget the term "carcinoma" which was imposed by
Hippocrates (468370 BC) and signifies the malignant neoplasm wittrifpcal inflammation
(Kardinal and Yarbro 1979).

Since the early 20th century, the frequenciesamicer have increased. This is probably due to
improved diagnosis, which allowed to identify maogses that previously would have remained
undetected. However, another genuine reason iscaease in morbidity due to increasing proportion
of older people in the population, who likely hasancer more than any other age groups (Andreeva
and Krasovskiy 2004).

The dynamics of morbidity and mortality from cansbpws a steady increase of this pathology in
many countries. Malignant neoplasms ranked secoms$t ncommon causes of deaths after
cardiovascular diseases.

It is significant that in the economically develdpeountries, cancer is found most often. The
explanation to this is better diagnosis and prévennheasures as screening or higher proportion of
elderly people. Cancer is degenerative diseasenmst frequently found in people of higher ages. On
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the other hand, even traditional medicine proved some types of cancer such as lung cancer are
uniquely related to living standards and environtakecharacteristics of our civilization with no
respect to age groups. In the context of the imtengrowth of cancer worldwide, the society is
carrying much effort to identify high-risk neoplasithe most dangerous among them is lung cancer.

2.3 What do we know about lung cancer?

Lung cancer is a tumor that develops from the epitm of the affected lung. Despite the qualitative
progress of medical technology, mortality from thisease is high. It can be emphasized that in
developed countries, lung cancer is the most comfimon of cancer among men. The most important
factor contributing to the emergence of lung cangermoking. As everyone knows, cigarette smoke
contains large amounts of carcinogenic substarftredonged exposure to carcinogens in long-term
leads to a violation of the structure and functainbronchial epithelium, metaplasia of columnar
epithelium into stratified squamous and contribtiteshalignant tumor (Uglov 1959).

Until the 20th century, lung cancer was extremahg disease. According to research obtained by
Andreeva and Krasovski (2004) in 1989, only 140esasf this disease were reported in the world
medical literature. In the early decades of thér 2@intury, doctors were eager to look at this type
cancer believing that they might not have anotlemnce to see it again. In 1912 the first survey on
this subject has been prepared on the basis ofc3%ds of lung cancer. Isaac Adler noted that
malignant neoplasm in the lungs is very rare fofncancer which progressed in organism rapidly.
This was confirmed by European annual conferend®8 at the German Association of Pathology.
Initially, researches had doubts on the accuradhetiiagnosis. At the same time various hypotheses
were proposed about the causes of this phenomevidah included air pollution, vehicle exhaust,
the increase in the number of X-ray studies, anehesxposure to the action of poisonous gases
during World War 1l (Andreeva and Krasovskiy 2004).

Establishing the link between cigarette smoking aadcer was complicated by a large time
interval (20 years or more) between the start obldng and the appearance of symptoms.
Nevertheless, in 1912 Adler apparently one of trstsf suggested that cigarettes may be causing the
epidemic of lung cancer. In early 1920's many nedeas started to express the features of that
disease which had associated with tobacco smoRiuigthe first quantitative analysis supporting this
hypothesis was conducted by Doctor Fritz Likintnfir@resden, who in 1929 showed that patients
with lung cancer tended to be smokers. In 1939aoddrom Cologne, Franz Hermann Muller has
the world's first epidemiological study on the tiglaship of smoking with lung cancer on the
principle of case control and concluded that tobast¢he main cause of the epidemic. Studies chrrie
out a little later in Krakow and Vienna, initiat&kerman researchers to believe into the relationship
tobacco smoking with lung cancer, that was a defiand indisputable (Andreeva and Krasovskiy
2004).

Currently lung cancer remains the most commonlgmbaed type of cancer worldwide. Lung
cancer is more common in developed countries thadeveloping countries. This is due to the fact
that lung cancer in average develops rather lathigher ages and for its significant prevalence
greater life expectancy needed. Prevalence of kamger is usually higher among men than in
women.
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Chapter 3

Theoretical and conceptual framework

3.1 Basic Concepts

Basic concepts and terminology are used from rindtilal demographic dictionary (United Nations,
1958), its English version, the World Health Orgarion and other official sources.

Master thesis covers the concept of mortality dgwuelent.Mortality is a process of extinction
generation consists of many individual deaths atwliwing at different ages. The temortality is
used as a synonym for mortality rate or death wltéch measures the frequency of deaths. Where the
expression mortality rate or death rate is usetloawit any qualifying adjective the crude death oate
general death rate is usually meant. This is g#lyeaa annual rate and consists of the ratio of the
annual number of deaths occurring during a calepéar to the number exposed to the risk of dying
during the same period.

Death rate —a number of deaths occurring in a population dudngiven period of time, as a
proportion of number in population. Usually the tatity rate comprises death from all causes and it
expressed as death per 1,000 persons. The deathigiit be standardized when comparing mortality
rates over time, or between countries.

Age standardized mortality rate —is a weighted average of the age specific mortakhtgs per
100,000 persons, where the weights are the propsrtif persons in the corresponding age groups of
the WHO'’s standard population.

Cancer —is a class of diseases in which a cell, or grouged§ display uncontrolled growth.

Lung cancer—is a disease of uncontrolled cell growth inuéssof the lung. This growth may lead to
metastasis. The vast majority of primary lung cancae carcinomas of the lung, derived from
epithelial cells.

Breast cancer— is cancer originating from breast tissue, most comgnfrom the inner lining of
milk ducts or the lobules that supply the ductdwaitilk.

Bladder cancerrefers to any of several types of malignant growghshe urinary bladdert is a
disease in which abnormal cells multiply withountrol in the bladder.

Stomach cancer (also called gastric cancer) can develop in anygfahe stomach and may spread
throughout the stomach and to other organs; p#atigithe esophagus and the small intestine.
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Colorectal cancer—also called colon cancer or large bowel canceudes cancerous growths in the
colon, rectum and appendix. Colorectal cancerg &ngn adenomatous polyps in the colon.
Prostate cancer—is a form of cancer that develops in the prostatgland in the male reproductive
system.

3.2 Relevant theories and basic facts

Basic principles of epidemiological transition dtglrelation to the demographic transition werelwel
described by the 20th century demographers suddnagn (1971), Caldwell (2001), and Philips
(1994). Currently, the concept of epidemiologicahsition can be considered as the basic thedretica
model that explains the change in morbidity andtaliy.

Demographic factors of mortality traditionally diéd into two groups: endogenous (such as
natural aging, inherited diseases, birth defeatsather factors due to biological characteristicthe
human body and its heredity) and exogenous (retatéke influence of the environment: accidents,
injuries and poisoning, infectious and parasitisedises, acute respiratory diseases and digestive
system and some others). The theory of epidemicdbdransition is the attempt to distinguish
endogenous and exogenous factors of mortality, winicdetail explains trends occurred and are
occurring in the evolution of mortality (Demoscap@04). Thus, Urlanis (1978), who was not among
the supporters of the concept of epidemiologicahgition, in his work "Evolution of life-span”
shared factors of mortality by the internal andeaxal causes. Attempts to separate the causes of
death in the endogenous and exogenous can be fowaleral studies of Bourgeois-Pichat (1984),
where a group of exogenous causes attributed iofectliseases, respiratory diseases and injuries,
and to endogenous - all other causes of deathu@limg cardiovascular disease and neoplasms).

Throughout human history there have been greattig@i@ve and qualitative changes in the mode
of death. In terms of demographics, these chargede regarded as one of struggle with premature
mortality, an attempt to bring life expectancylte biological life.

For a few millennia Earth was dominated by so-calteaditional type of mortality. Life
expectancy in almost all regions did not exceedr @& years. "The normal mortality rate" is
determined by external conditions of the humanremvent: external causes associated with various
adverse natural disasters, violent deaths andaamtb ©of accidental cases, as well as the high
prevalence of various infectious diseases. Therg also extraordinary increase in the mortality
caused by epidemics (for instance: plague, cholara smallpox) and hunger, as well as the
numerous wars. For the first time the concept adlexpiological transition was launched in 1971 by
the American demographer Omran to explain the reaand regularities of changes in morbidity and
mortality by cause in different populations. Thawessence of the concept of epidemiological
transition is in the approval of a radical changéhe structure of mortality by causes, when tangea
prevalence of exogenous causes of death came fwithacy of endogenous and quasi-endogenous.
The beginning of this historic shift, the duratiohwhich exceeds a century, experts refer to thet mi
19" century, although the first signs of it appearethe 18 century (Demoscope 2004).

The struggle of humanity for the restriction of ggaous mortality is not yet finished, but by the
end of the second millennium, it fits with gooduks. Factors of mortality that were earlier donnina
have lost their power, people are dying not frorosth causes and not in those ages that before.
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Medicine played a major role in combating exogenowstality. This is particularly true with the
development of new sanitary conditions and the rae/of medicine. Open and active dissemination
of antibiotics significantly increased the contoblmany infectious diseases, respiratory diseasds a
disease of digestive system. Further achievemenisedicine allowed reducing mortality from the
impact of exogenous factors. The century periogtich there has been such significant change was
very short compared with many thousands of yearsnd which the structure of mortality has not
changed. Over a hundred years truly rapid leap @@, which had great importance for all
subsequent development (Vishnevskiy 2005).

Important role in this process have also playedoseconomic factors. As a result life expectancy
has increased, especially in developed countriigh& has allowed reducing deaths sharply from
epidemics and infectious diseases. Simultaneotlsilyled to an increase in the proportion of dying
from circulatory diseases and neoplasms (Demosz0p4).

At first, for the comprehensive explanation, wedtalefine epidemiological transition theory in
the context of Western (European) experience. sergse, the theory of epidemiological transition
implements three main phases, during which moytalitd diseases are varied in humans. The first
stage is best known as a period of famine and nmurra

The first phase was characterized as high mortatity fertility. By reason of the high-infectious
diseases prevalence, deaths took away a huge nafnbeman lives. People make it difficult to fight
against an epidemic, that's why there were siganficfluctuations, which prevented the sustained
growth of the population. Major breakthroughs inmbating the mortality during the first
epidemiological transition has been made due terpalist strategies for human health and life, Base
on mass prevention activities that did not requitech engagement from everyone. The new decline
in mortality, which occurred afterwards, had aeatiént pathway (Caselli, Mesle, and Vallin 2002).

Progressively, the first stage was replaced bys#wnd, which is termed the "age of receding
pandemics". The second stage of epidemiologicasitian is characterized by reduced morbidity and
mortality from some other exogenous causes, priynidm infectious diseases such as tuberculosis,
gastrointestinal infections, childhood infectioet;c. However, in the second stage starts increasing
morbidity and mortality from quasi-endogenous causeich as diseases of the circulatory system,
neoplasms, which in this case are displaced imareasingly young age. This increase is a result of
increasing pollution due to the rapid and uncotetblprocess of industrialization and associated
increase in physical and psychological pressuszg]ihg to stress and nervous breakdowns. At the
same time mortality increased from the acciderggjqularly in manufacture (Demoscope 2004).

The third stage of epidemiological transition cletéegszed by overcoming the above-mentioned
negative consequences of the industrialization ggecPeople begin to protect environment for the
overall improvement of living conditions of peoplbeir conditions of work and life. One of the main
criteria for the development of new technologytsssafety, the absence or minimization of risks to
health and life. More people are beginning to ladtealthy lifestyle, get rid of bad habits, exezcis
eat healthy food and follow all reasonable safapndards. Further success of prevention and
medicine reduce morbidity and mortality from marguses. As a result, average life expectancy
increases including rise in such an important patamof social development, as the average
expected age of death from most diseases (GaydifKates 1997).
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In 1986, Olshansky and Ault supposed the emergend® stage of epidemiological transition. It
can be assumed that the fourth stage began ondntiecwhich is typical for countries with low
mortality and higher life expectancy. At this stapere is a further reduction in mortality from
endogenous causes markedly improved preventiontraatinent of congenital diseases associated
with genetic disorders and congenital abnormalityfetal development. Infant and adolescence
mortality continues to decline as a sign of an iekpmedical progress, and mortality among the
elderly is becoming less visible, which is causgdib aging process. It is about promoting lifestyle
that help to reduce the risk mortality of non-irtfeas origin, especially cardiovascular diseaseas an
cancer. Rational diet (with the reduction of fatlamlories in particular), enough sleep and exercis
give up smoking and moderation in alcohol consuompt these healthy habits should lead to a
lengthening of life expectancy (Gaylin and Kate87)9

Taking into account strong and weak points of thieemiological transition concept, we have to
emphasize, that primary success in the strugglénstgenortality during the first epidemiological
transition has been made thanks to paternalistitegfies for human health and life, based on mass
prevention activities. Possibilities of the fornstrategy for reducing mortality have been exhausted
with the completion of the first epidemiologicahnsition. The new reduction in mortality occurred
otherwise.Humanity has come to the second stage of transitibren it took out a new strategy, a
new type of prevention aimed at reducing the rislkdeath from diseases of noninfectious origin,
particularly cardiovascular disease and cancewealsas from accidents, violence and other similar
reasons directly related to diseases. This stratagyired more active and conscious attitude tosvard
their health by everyone, so much great materiatsctor the protection and restoration of health,
which in turn has helped to increase its social@aNegative events of the last two stages can be
called an accelerated growth of chronic and congkgiiseases associated with genetic disorders.
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Chapter 4

Research questions and hypothesis

4.1 Research questions

Research questions of diploma thesis are basedooengntioned goals and objectives of the sub-
chapter 1.2. Consequently, following questionscargsidered:
* What are the mortality trends from malignant nespia in comparison with circulatory
system diseases and other causes of death?
* What is the difference between West and post-consh&urope in mortality development of
malignant neoplasms?
* What is the most prevailing type of cancer amonbeotfrequent form of malignant
neoplasms in mortality development of the EU?
* What is the difference between West and post-conshiurope in development of lung
cancer mortality?
* What are the most vulnerable age-groups among mdnvamen affected by lung cancer
mortality?
» What are the major risk factarentributing to the development of lung cancer?
» What countries of the European Union are mostlyailieg in tobacco smoking?

4.2 Initial hypotheses

Initial hypotheses are the guesses throughouthtagis on which we can rely on. They allow us to
structure the principal importance of the thesikjcv are whether our hypotheses are accurate and
reliable?

As it was already mentioned, tobacco smoking coesnto remain the most important risk factor
which contributes to the emergence of lung cantkere is evidence that in many West European
countries, the prevalence of tobacco smoking siantly decreased since the 1960s and 1970s
caused a decline in lung cancer mortalit2 Hecades later. In contrast to men, in many camtr
increase of smoking prevalence in women causednarease in mortality from lung cancer
(Tyczynski et al. 2004).
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The present thesis tends to dispose the followypgptheses:

1.

The recent high level of mortality from malignamoplasms in different part of the EU (West
and post-communist Europe) might be related torséw@auses such as insufficient policy
against tobacco smoking, low retail prices for oifs, alcohol drinking, improper feeding
(addicted to fast food diet), the problem of ovaghé sedentary lifestyle, stress, economic
instability (mostly in Baltic States), lack of qitglequipment (for example: screening and
mammaography) to detect oncological diseases amdabeessibility to the population.

Recent changes in mortality trends indicate thahym&uropean countries have made
significant progress in the fight against circutsitaliseases, while malignant neoplasms
remain a serious problem. If mortality developmieotn neoplasms will continue to increase,
we can expect that these types of diseases wibhrhecthe leading and the most frequent
cause of death among males and females in the itgyaydbthe European Union countries.

For several decades, mortality from lung cancerragriBuropean men can be considered as
the most prevalent, while breast cancer remainsnibst frequent cause of death among
women. However, recent changes in mortality devekqt (particularly in Western Europe)
show an increase of women death cases from lungecamcreasing trend of lung cancer
may reflect the fact that in coming decade lungceanvill be a major source of mortality in
both male and female population of the Europearmhni

As it was proved in many studies (Munoz Sastre,l&uand Sorum 1999), the risk of lung
cancer development depends on the dose and duddtimoking; greater seniority and high
consumption increase the likelihood of disease ldgwmeent. Intensity of lung cancer
mortality among women has been increasing ovelasdtefew decades, while among men the
trend is gradually declining. If tobacco smokindlwemain high, lung cancer mortality in
female population may increase.

It can be assumed that lung cancer develops mafidly the age 45 and further, and for its
development requires long life expectancy, theeefigspite the negative effects of tobacco
smoking, which causes malignant neoplasms of thg, Ithe most vulnerable group are the
elderly people.
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Chapter 5

Data sources and methods

Chapter five is dedicated to data sources and neseeethods. Completeness and accuracy of data
help us to get qualitative results. Methods alletaiachieve accurate results.

5.1 Data sources

Mortality and other demographic ddta calculating trends in age standardized moytaétes in the
European Union countries were extracted from mitytdatabase of the World Health Organization
(WHO) and the European Health for All DatabasesAHDIB) (http://www.euro.who.in)/ Data

were obtained separately for males and females5 lygar age-groups from age 0 to 85+. An
appropriate data for the analysis were extractethifollowing countries:

Tab. 1— List of selected countries of the European Uniondhavailability of
data for the period 19862006

Country Year Country Year
Austria 1980-2006 Italy 1980-2006
Belgium 1980-2004 Latvia 1980-2006
Bulgaria 1980-2006 Lithuania 1981-2006
Czech Republic 1986-2006 Netherlands 1980-2006
Denmark 1980-2006 Poland 1980-2006
Estonia 1981-2006 Portugal 1980-2004
Finland 1980-2006 Romania 1980-2006
France 1980-2006 Slovakia 1992-2005
Germany 1990-2006 Slovenia 1985-2006
Greece 1980-2006 Spain 1980-2005
Hungary 1980-2006 Sweden 1980-2006
Ireland 1980-2006 United Kingdon)  1980-2006

Source: WHO Mortality database and ICD (http:/ /mswho. int/ classifications/icd/en/)

The data is available for 24 countries of the EsespUnion and in most cases covers period of-1980
2006. To provide an overview of the recent mortghiatterns from lung cancer and the most frequent

malignant neoplasms, we divided all countries iro tgeopolitical regions (western and post-
communist countries).
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For the entire study period (19806) three different revisions 89" and 16) of the
International Classification of Diseases (ICD) weised. The ICD is a basic normative document,
which is used by physicians and demographers wadllvEvery 10 years the document is reviewed.
The publication consists of three volumes, whictlude instruction, classification and index. The
aim of ICD is to create conditions for the systdmatecording, analysis, interpretation and
comparison of mortality and morbidity data, obtaime different countries or regions and at différen
times. The idea of developing the ICD was due teasity of more efficient storage and retrieval of
diagnostic data. The need for standardizing cliassibn concepts and terminology was recognized in
the late 19 century by European medical community. In 19001@@ was firstly recognized as an
International list of death causes. Since thencdiisecutive revisions were published. In terms of
availability of data on cancer, the most convenianiur study are'® 9" and 18' revisions. Due to
new discoveries in medical science, many improveésneave been made to the coding of th& 10
revision. Unlike the ICD-8 and ICD-9, the ICD-10 deo includes greater detail, changes in
terminology, and expanded concepts for injuriegridity, and other related factors. The complexity
of ICD-10 provides many benefits because of thecim®ed level of detail conveyed in the codes. But,
in many ways, the ICD-10 and ICD-9 are quite simifnyone who extracts data fronf @evision
should be able to make the transition to codinj re¥ision; therefore, despite the differences and
innovations that contain in the revisions, the tigtrt of data, allow us to achieve qualitativeutss
(Colorado Department of the Public Health and Eonviment 2001).

For a comparative analysis of mortality, exceptrf@alignant neoplasm of trachea, bronchus and
lung, the other most frequent form of malignantpiasms were estimated. Moreover, for an efficient
international comparison we also employed circulatbiseases and other causes of death, in order to
give comprehensive explanations for the processssrithed.

Tab. 2— List of selected causes of death according toisions of the International Classification of
Diseases

Causes of death ICD-8 Codes ICD-9 Codes ICD-10 Codes
ICDcodesf WHO MD codeq ICD codg¢s WHO MD codges ICzsod WHO MD codes
1. Circulatory diseases 390-438 A0B0-A0$3 390-459 -B35(CH17) 1064 100-199
2. Neoplasms 140-199 A045-A058 140-239 BO8-BL7  1026-1p47 C00-D48
MN of bladder 188 A058 188 B126 1041 C67
MN of breast 174 A054 174 B113 1036 C50
MN of colon, rectum and anus 152-144 A048-A0419 153-154 B093-B094 1030 c18-C21
MN of trachea, bronchus and lung 142 A0PL 161-162 B101 034 1] C33-C34
MN of prostate 185 A057, 185 B124 10490 C61
MN of stomach 151 A047 15]] B091 1029 Cl16

Source: WHO Mortality database and ICD (http:/ / wwino. int/ classifications/icd/en/)

The lack of data in some former socialist countffes instance: Slovakia and the Baltic States) may
be explained by reforms in healthcare system oy i@ not provide information to the WHO
database due to other reasons such as lag in ngdad registers according to the WHO standards or
inconsistency with an old health care system. Imgeteness of data can be a reason to above
mentioned problems.

Health data figures and statistics are mandat@myehts to track the situation and trends in health
and help to evaluate the impact of public poli@esl health programs. Data on mortality from lung
cancer for the European Union were taken from tha@ral database of the WHO, which includes
independent, comparable and updated statisticalmtion on key health indicators. It serves as
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principal source of information on public healthtie European countries. The WHO supports the 53
Member States in the WHO European Region in deuagopnd sustaining their national health
policies, health systems and public health program(for: example: prevent and overcome potential
threats to health; anticipating future challengaisgd advocating public health). This provides an
important opportunity for comparison and analysefealth trends in the region, observation and
detection of the most dangerous diseases for tpelgion, as well as, for inducing a systematic
policy to promote healthy lifestyles. In generaliability and accessibility can be judged positjve
due to well-structuralized sets of data and itssiancy.

5.2 Methods

5.2.1 Direct method of standardization

In order to compare two or more groups with différenternal age structure in epidemiological
studies, standardized mortality rates are calodldafbe method of indicators' standardization allows
to compare the aggregated data which has diffenéetnal age structure. It consists of calculating
new indices, based on the assumption that thengtetructures of the studied populations corredpon
to the structure of the sets taken as a sampledatd). “European” and “world” standards were
adopted by the WHO for use in calculating age-siadided death rates. For international
comparisons of standardized coefficients and fer $kate mortality statistics two types of age
structure are used: World and European standatasd4 et al. 2001).

Demographers and medical workers in England argustdsimple crude rate was inapplicable for
comparing population's mortality or morbidity whrve age distribution of two or more regions was
substantially different. It should be noted that tlearliest epidemiological studies of age
standardization appeared in a publication of Neisori844. He clearly introduced two major
approaches of direct and indirect standardizatddm{ad et al. 2001).

There are two possibilities of computing standadizleath rates: direct and indirect. Direct
standardization is often preferred method espgcial epidemiological contexts (for example:
analysis of cancer incidence and mortality). Fomparison of overall mortality rates using direct
standardization is necessary to calculate the nourobedeaths that could be recorded in this
population if the age composition of the populaticrincided with the age composition of the
population standard. The direct standardization lsanused in the study of a sufficiently large
population, where age-specific factors in the pafoh are stable and consistent. It should be noted
when the population is small, then the number ehéin the target population can also be small. In
contrast to direct standardization, indirect metiodiighly reliable in context of small population.
Therefore, analyzing data of 24 countries of theoRean Union by direct standardization is most
suitable. The formula for direct standardizatian ®e expressed as:

SDR=[ (MLP?))/P: ¥ 100000
0

r
a is the age specific mortality rate for the region

S
a is the number of people in the age group in thedsrd population
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PXsis the total standard population

They eliminate the differences in the age compasitif the population and therefore more accurately
reflect to the relative levels of mortality in tlepatial and temporal comparisons. Based on the
foregoing, the direct method of standardizatioesgecially useful when comparing the death rates by
cause of death, as the standardized mortalityfrate a group of causes of death is the sum of the
standardized mortality rates from each of the cao$¢he group.

5.2.2 Cluster analysis

Cluster analysisrepresents a collection of statistical methodschviallow us to identify groups of
samples that behave similarly or show similar ctigréstics. The big advantage of cluster analysis i
that it allows creating decomposition of objects ooly by one parameter, but also in whole groups
i.e. clusters. Cluster analysis enables to distgigwa large amount of information, make them
compact and visual (Holland 2006). To analyze nlitytpatterns from the most frequent malignant
neoplasms the SAS program was used.

There are three different procedures that lmarused for data clustering: hierarchical cluster
analysis, k-means cluster and two-step clustexelfhave a large data file (for example: even 1,000
cases are large for clustering) or a mixture oftiooilous and categorical variables, the two-step
procedure is more suitable than other methods h@mther hand, if we have a small data set and we
want to find solutions with an increase of clusteve have to use a hierarchical clustering. K-means
clustering is a method which aims to partition etaaBons into k-clusters in which each observation
belongs to the cluster with the nearest mean (8&imty, and Flynn 1999).

There are many ways in which clusters can be forrete of the most common and simplest
methods is hierarchical clustering. Algorithms fbierarchical clustering are generally either
agglomerative or divisive. The most common agglatiee methods are single linkage, complete
linkage, average linkage, Ward's method, and Ciehinethod. In this thesis we used Ward's method
as the most appropriate. Ward's method tendsnccjasters with small number of observation, and it
is strongly biased toward producing clusters withghly the same number of observation. The main
advantage of hierarchical clustering methods ig thisibility. That is why unlike other methods,
hierarchical clustering led us to create a hienarshclusters, which can be represented as a tree
structure called adendrogram”. The Dendrogram can be found as a graphical septation of
results of consecutive clustering which implememtsdefinition of matrix distance and with
dendrogram we can graphically or geometrically ldigghe function of a clustering. There are two
advantages of hierarchical clustering: firstly gisnple and a structure is more informative, setond
it does not require us to pre-specify the numbedudters (Jain, Murty, and Flynn 1999).

Measure of proximity (similarity) of objects can benveniently represented as the reciprocal
distance between objects. The most accessible gignceand understanding in case of quantitative
traits is so-called Squared Euclidean distance.\ixe are clustering cases we must standardize the
variables, therefore z-scores is the most apprigpway in standardizing data. We mainly use it when
some similarity measures are sensitive to diffeeena the variance of variables (Jain, Murty, and
Flynn 1999).
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Chapter 6

Risk factors and preventive measures

6.1 Risk factors

The fact that effect of all carcinogenic substanmeshe human body in our society has long been
known, but nonetheless, we continue to deliberagelyose ourselves to many risk factdds the
threshold of the Zicentury we have seen that not only external exmg®efactors can cause harm to
humans, but also a lot of other circumstances,hiclhwwe are exposed on our own. We suppose that
one of the crucial factors is the poor nutritioisedse transmitted through food, and lack of safe
access to safe food. Moreover, we can add an oightvand obesity, sedentary and immobile
lifestyle, depression and stress that result ilogerand progressive damage, which gradually affect
the appearance of malignant neoplasms (Demoscdi®.20

Lung cancer, as well as general cancer of any itmgatioes not occur on healthy soil. It is
preceded by lengthy pathological processes caugeté or another etiologic factor. It is generally
accepted that lung cancer can cause various adeérsavironmental factors. Among the most
common reasons in this regard is dust containindgpagtive sub- position, chromates, or asbestos.
We have to take into account, that one of the foretdal reasons is our everyday life, in which we
waste a lot of time for drinking alcohol and smakiigarettes (Uglov 1959). About all these harmful
effects and factors we describe in details in tlewing chapter.

6.1.1 Smoking

Massive distribution of smoking has become an nagonal issue. Smoking has been called the
plague of the twentieth century. Tobacco smokingtiooes to kill more than 5 million people
worldwide each year, more than HIV/AIDS, tubercidoand most likely this number will grow
(WHO 2008). Smoking is a social problem in socidtgth for smoking and non-smoking part. For
the first — the problem is to quit smoking for thecond - to avoid the influence of smoking society
and not "get" their habit, and — save your heallinmftobacco product3.obacco smoking - addiction,
one might even say drug addiction. This is onénefrhost common types of drug addiction, covering
a large number of people and is home abuse.
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Many do not know that smoking, which begins withafigpering”, “desire to imitate”, “not to
remain out of fashion”, “grow faster”, turns intm ansidious habit, which is harmful to health.
Smoking is especially harmful to young, developarganism. It binds the will, undermines health,
and shortens life. Cigarette smoking and all softsobacco products have a negative impact on
nearly every human organ. Smoking, regardlesseohthmber of consumed cigarettes per day, always
sooner or later leads to the diseases like: coyoheart disease, chronic bronchitis, pulmonary
emphysema, bronchial asthma and finally cancerglaancer is the typical disease associated with
tobacco smoking. Negative impact of smoking presleauses 8®0 % of all lung cancer death, and
about 30 % of all cancer death in developing céesitrincluding death cancer of the oral cavity,
larynx, oesophagus and stomach (WHO 2002). Theegidence that the smoking among people in
developed countries are slow declining, but burditobacco use is increasing in low- and middle-
income countries, and will increase more rapidlyhese countries in coming decades (WHO 2009).
Recent statistics show that about 70 % of tobasessuive in developing countries, and about hilf o
the men in these countries are smokers. Smokingfaece is lower among women than men in most
countries, but it is important to know that approately 200 million of one billion smokers in the
world are women (WHO 2010).

Mortality due to smoking among women is still rigiin many European countries and continues
to be a serious problem. The use of tobacco amongg/women in countries with large populations
is among the most ominous trends. Tobacco compdraes long understood the importance of
women and girls in the overall market for cigaretad therefore continue to lure women to expand
their customer base. Smoking impacts women's heattie specific way. In scientific literature teer
is quite a lot of evidence on the impact of smokimgreproductive function of women. The World
Health Organization states that about 22 % of wometteveloped countries and 9 % of women in
developing countries smoke tobacco. In the WHO pean Region, 21 % of women smoke, more
than in any other region in the world, but stifjrsificantly less than the 59 % of European men who
smoke (WHO 2010).

In addition, we must know that the risk of lunghcer declines steadily in people who stop
smoking, after 10 years, the risk becomesb80% less of that in continuing smokers. Smoking no
only causes many diseases but assists to the ewolor better say directly stimulates the
development of disease by weakening the protecteetion of the organism (Commission of the
European Communities 1999).

6.1.2 Tobacco consumption

Global consumption of cigarettes has been risirgadily since manufactured cigarettes were
introduced at the beginning of the"26entury. While consumption is decreasing in somentries,
more people in worldwide are smoking cigarettes @QVED08, 2009). Tobacco continues to operate
in market only due to the fact that smoking is wiglead among diverse population groups that are
strongly dependent on it. We regret to note thatynzeople underestimate the deleterious effects of
tobacco on health and are loyal to smoking. Alsemust take into account that those representatives
of tobacco companies, recognizing "the possibletieg consequences” of smoking to health, justify
its existence for the benefit of economic developtnjeb creation, filling the budget through taxes.
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This part describes a tendency of cigarette smo&aimgng males and females population of the
EU countries. According to graphical indicators sve an opportunity to reveal not only gender
differentiation in tobacco dependency, but alsistirettion among all the countries.

Fig. 1 — Prevalence of smoking, EU countries, 15 year didys (1989/1990, 1993/1994, 1997/1998 and
2001/2002)
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Figure 1 shows that the prevalence of tobacco smokias very heterogeneous among most of the
European Union countries. From 1989 to 1990 théndsg level (3333 %) of tobacco smoking
among boys was observed in Hungary and Finlandievthe lowest rate was observed in Sweden
(15 %). From 1993 to 1994, intense smoking was rvksein Latvia (33 %), Flemish part of the
Belgium (32 %) and Austria (29 %). Significantlyler level of smoking habit was recorded in Italy
(9 %). From 1997 to 1998 high level of tobacco smgkwas observed among Latvian (37 %),
Hungarian (36 %) and Austrian adolescents (30 %)y @ Germany and Sweden this level was the
lowest (18 %) in comparison with other countriessubsequent years (26€D02) smoking among
boys significantly increased in Lithuania (35 %)da@ermany (32 %). The opposite trend was
observed in Sweden (11 %). In contrast to the abmemtioned countries, tobacco smoking
considered to be low in Greece (14 %), Denmarkd)and Portugal (19 %). In comparison to above
mentioned countries smoking prevailed less in suatts of the UK as England, Northern Ireland,
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Scotland and Wales. In above mentioned, we can asigsh that smoking prevalence was
considerably high in Austria, Finland, Hungary, @any, Belgium (Flemish) and the Baltic States.

Fig. 2 — Prevalence of smoking, EU countries, 15 year djit]s (1989/1990, 1993/1994, 1997/1998 and
2001/2002)
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(HBSC) study: international report from the 2001/08v/sy. WHO: Copenhagen, and previous editions

According to Figure 2, it can be noted that smoknadpits among girls were extraordinarily high in
Finland (32 %) and Spain (27 %), while in Polang/dis considered low (10 %). In 1993 and 1994 the
highest levels of tobacco consumption were obsemvedustria (31 %), Germany (29 %), Finland
(26 %), Spain (27 %) and the UK-Wales (27 %). Smgkpatterns recorded in Lithuania (4 %),
Estonia (6 %) and Slovakia (5 %) were substantiallyer. In 1997 and 1998, smoking remained on
extremely high level in Austria (36%), and contidue increase in the UK-England (33 %), Germany
(33 %), France (31 %) and Denmark (29 %). In Lithaaand Estonia, tobacco consumption was less
frequent (1612 %). In the later study period (26€D02) tobacco smoking substantially increased in
most of the Western European countries (for exanfplstria, Germany and Spain).

Based on the above analysis, it can be emphadiatdobacco consumption of the young women
was differentiated across most of the European tJoauntries. In contrast to the former communist
countries (for instance: Poland, Slovakia and Eajpritobacco smoking was the most frequent in
Western Europe (for example: Austria, Germany anthid).
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Fig. 3— Prevalence of smoking, EU countries, accordingsex, adults aged 15 and over, latest available
year
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According to figure 3, it can be observed that simgkprevalence is not at the same level in the
European countries. Tobacco smoking among malesex@iemely high in the countries such as
Lithuania (52 %), Latvia (49 %), Bulgaria (49 %)reBce (47 %), Estonia (45 %) and Slovakia (44
%), while the lowest level was observed in Swedh %). The average level of tobacco smoking
was observed in Finland (28 %), Slovenia (28 %) dred United Kingdom (27 %). In contrast to
smoking men, tobacco consumption among women reddiow, but nevertheless, the countries
with high and low level of smokers can be identifid obacco smoking among women was at the
highest level in the following countries: Irelargil (%), Germany (30 %), Netherlands and Greece (29
%). The lowest percentage of tobacco smokers wasreed in the Czech Republic (18 %) Italy (17
%) and Slovakia (15 %), while in Romania and Patugwas even lower (10 %). From the second
half of the 90s to 2002 smoking prevalence of tledenpopultion significantly increased. Based on
the above analysis, it can be determined that prawa of tobacco smoking among men was
observed in the former communist European counf@&smany, Poland, Bulgaria, Slovakia and the

Baltic States), while in most of Western Europe kimgp was less frequent (for instance: Sweden,
Finland and the United Kingdom).
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Fig. 4— Number of cigarettes consumed per person per y&s,countries, selected years
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Figure 4 shows a cigarette consumption of the rmatefemale population which can be described as
heterogeneous among the European Union countnieg980, the highest number of cigarettes was
consumed by Polish (2666), Hungarian (2652) andekGeople (2271). Relatively low level of
cigarette consumption was observed in Finland (1&d8&rettes) and Portugal (1320 cigarretes). In
contrast to previous years, cigarette consumpiigmifecantly increased in 1990. The highest leviel o
cigarette smoking still remained in Hungary, Polaml Greece. Also, smoking was significantly
frequent in Belgium (1994 cigarretes), Spain (18kfarretes) and Germany (1876 cigarretes). The
lowest level was observed in Sweden (1353 cigaetteurther development of cigarette smoking
substantially increased the level of cigarette nam#ion in many European Union countries. It is
important to note that in 2000 high levels of cagsg consumption were observed in Greece (2953
cigarretes) Bulgaria (2792 cigarretes), Spain (2¢i§drretes) and the Netherlands (2401 cigarretes).
Cigarrete smoking was less frequent in Sweden aridrigl (902918 cigarettes).

To conclude this part, it must be emphasized thabking remains the most common and
attractive habits among people, causing damagetto dexes and society as a whole. Smoking still
involves almost all the segments of the populatgarticularly women and the youth. Over the past
few decades smoking has significantly increasedngnyoung women in Western countries, as well
as among men in the former socialist countriesusbge.



Maxat Kulzhanbekov: Development of lung cancer aldyt in the European Union from 1980 to 2006 36

6.1.3 Passive smoking

Evidence that passive smoking can result in serkness or even death among non-smokers first
appeared in the English-language scientific jowwnal 1974 (Colley, Holland and Korkhill 1974).
Since that time, there have been literally dozehsndependent scientific investigations of the
relationship between passive smoking and a vaoklyealth problems.

Passive smoking — inhaling the ambient air witlpitsducts, tobacco smoke of others. Over 4,000
chemicals have been identified in tobacco smokéeast 250 which are known to be harmful, and
more than 50 of which have been found to contriiotehe emergence of cancer (WHO 2009).
Passive smoking as well as many calls it second-tabhacco smoke (SHS) may be present in
virtually all public places where people gathemedy, pubs, cafes, restaurants, night clubs and/man
other places. Often people do not think about thenhcaused to them by tobacco smoke. Many
people believe that cigarettes harm only to thohe amoke however it is false statement. Passive
smoking also causes organism to irreparable damagenecessary to know that passive smoking
contributes to the development of diseases pedoliamokers. The harm of smaoking for people, who
are in the same room with a smoker, arises fronfiatiethat it is forced to absorb substances sedret
by the so-called "side stream" smoke. The mairasiref smoke gets into the lungs of the smoker,
but the part that released into the air, inhaledabyvho are nearby. Passive smoking is inevitable
with regular stays close to the smokers. Theraramey facts about the effects of passive smoking on
children's health. Donaldson and Gilmore (2010)vigi® that infants and toddlers are particularly
vulnerable to the effects of passive smoking duthéofact that their bodies are still in the stage
growth and formation, and because they breatherftsan adults. It should be taken into account the
fact that children are most receptive to tobaccokemso scientists have given convincing evidence
that passive smoking has a lasting impact on thginatory system of children.

The harm of passive smoking is a key argumentefritroduction of policies regulating smoking
and tobacco products. Despite the fact that inftionmaabout the danger of passive smoking appeared
a long ago, the tobacco industry tried to sow daubtder to prevent regulation of their products.

6.1.4 Asbestos Fiber

Asbestos is one of the most significant occupatieaecinogens, which accounted for about half of
all deaths from cancer caused by occupational ristances (WHO 2000). Exposure to asbestos
occurs from inhalation of polluted air in the wargienvironment, as well as from ambient air near
the sources of such contamination or indoor frissdbestos-containing materials. The most exposed
to asbestos fibers are the workers of companieagengin thermal and acoustic insulation. Today,
asbestos use is restricted or prohibited in mamyiri@s. Lung cancer and mezothelioma often caused
by exposure to asbestos fibers.

We can suppose that workers family members heaxippsed to asbestos, thus an increased risk
of developing mesothelioma. This might be resulteth exposure to asbestos fibers brought into the
home on the shoes, clothing, skin, and hair of exkMany studies have shown that the combination
of smoking and asbestos exposure is particularBattibous. Smokers who are also exposed to
asbestos have a risk of developing lung cancerighgreater than the individual risks of asbestus a
smoking added together. There is some evidenceqthtiing smoking can reduce the risk of lung
cancer among asbestos-exposed workers (Vainio.et98I3). Smoking combined with asbestos
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exposure does not appear to increase the risk sbtmelioma. However, people who were exposed to
asbestos on the job at any time during their lifevbo suspect they may have been exposed should
not smoke.

6.1.5 Radon

Let us dig into only one carcinogenic factor whimbuld be found in almost any basement of the
houses, contributing to the appearance of lungerantor radon and its short-lived decay products.
Many people are exposed to radon in homes. Theeotration of radon in the contiguous houses
may be different, and its concentration in the shmme can change daily or even hourly. Because of
these fluctuations, estimating the annual mean amnation of radon in indoor air requires
measurements of mean radon concentrations forast karee months. Radon gas can penetrate
through the soil and get into the house throughpipes, windows and chimneys. Therefore, the
amount of radon released from the earth's crussigsificantly different in the air in different
locations around the globe. Radon gas — an ineisdnld odorless, but it can be detected by simple
specialized devices (WHO 2009).

6.1.6 Occupational factors

The important role in the occurrence of lung cane@ccupational factors. It is proved that th& o

lung cancer elevates in the workers of aluminumustiy, coke, iron and steel melting in the
underground mining of hematite, as well as amongkers dealing with radioactive substances,
arsenic and its compounds, coal tar, nickel anctatmpounds, rubber industry, etc (Boffetta and
Nyberg 2003). It should be stressed that a regpiratystem diseases and lung cancer are exposed not
only by workers of heavy industry, but includind #dose who daily absorb large amount of dust.
Thus, any carcinogenic effects such as dust paestichn cause serious damage to our respiratory
system, which turn, causes lung cancer risk.

6.1.7 Air pollution

There is no doubt that inhalation of carcinogenistdvas a contributing factor to the increase nglu
cancer frequency. In fact, it is difficult to assautinat thousands of tons of coal dust, bits ofatat
resins, as well as other products of incompletebretion, which are daily thrown into the air from
the chimneys of factories, automobiles and diesglnes, would not damage lungs and not cause a
chronic inflammatory process that in itself is agisposing factor in lung cancer development, oot t
mention the direct carcinogenic effect of inhaladtigles (Uglov 1959).

However, existing epidemiological data on air pidln as an etiological factor of lung cancer
indicates that air pollution is likely to affectetldevelopment of this disease, but the effect afkmg
and occupational factors is much more visible.

6.1.8 Genetic predisposition

While most cases of lung cancer are associated smitbking, genetic predisposition is still a big
factor of disease development, supported by numsestudies (Frank 2004). The presence of certain
lung diseases, particularly chronic obstructivenpniary disease, is associated with an increasked ris
of lung cancer. It is very important to understdhat individual risk factors can affect the cancer.
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Genes play an important role in our life and theptml most of the processes that occur inside
human body. In normal life, genes are capable fpeu cell division and growth. When damage
occurs in genes, mutations can develop cancerfarhdies which had cases of illness or death from
cancer, especially at a young age, fall into thgh hisk group. For example, a woman whose mother
or sister had breast cancer have twice the rigkew€loping cancer compared to those families that
did not have the disease. Those families, who had®ated an increased incidence of cancers,
should begin regular screening at a younger aggassi them more frequently. Patients with genetic
syndromes, transmitted in the family, will be detered by individual risk for each family member
(Mohandas 2001).

6.2 Prevention

The cancer prevention issue nowadays with no deilbbe considered with more attention as lung
cancer as one of the most common cause of mortélisease prevention becomes increasingly
important. Scientists around the world recognizat thnly the wide application of science-based
prevention of diseases will help mankind cope whik scourge. Currently there are only two ways to
fight against malignant tumors: prevention and dasis at earlier stages, which allows to "freeze"
the cancer for many years and successfully tre@llitreht et al. 2008). Prevention of lung cancer
should consist of two components:

a) Under the primary prevention of lung cancer weama prevention of cancer by removing or
neutralizing the impact of environmental factord dfestyle. It is very important to quit smokinga
avoid exposure to potentially cancer-causing suisstaat work. Rational diet which contents a lot of
fruits and vegetables help us to reduce a riskif kcancer.

b) Secondary prevention (screening) includes lupgssentive examinations, as well as the
treatment of precancerous diseases of the lungeesiag studies have only been done among high
risk populations, such as smokers and workers egtupational exposure to certain substances. This
is because radiation exposure from repeated sogesiudies could actually inducancer
formationin a small percentage of screened subjects, soiskishould be mitigated by a (relatively)
high prevalence of lung cancer in the populationdpecreened. They also include long-term tobacco
smoking as well as those recovered earlier fronignaht neoplasms. Observation of such patients is
aiming to retrieve early forms of lung cancer fattbr treatment and prevention of lethal cases.
Generally speaking, measures such as lifestylegetaand improvement strategies for prevention and
screening can be reused to reduce mortality fros disease (Adami, Trichopoulos, and Willett
2001).

6.3 European policy against tobacco

In 1987, Europe was the first WHO Region which tdb& initiative on five-year Action Plan for
“Tobacco-Free Region”. Over the past period fro87L¢hree action plans on tobacco control were
adopted, which set tasks related to all major @spafctobacco control policy. In the First European
Action Plan of “Tobacco-free Europe” (19809) member states developed and adopted a
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comprehensive and multidisciplinary approach irs thiea. It also urged countries to establish an
effective system for monitoring and evaluating thebacco control measures. The Second Action
Plan (19921996) was aimed to increase financial support atbmal capacity for tobacco control
and contained a recommendation to strengthen catperwith Central, Eastern and Southern
Europe. In order to take more effective measurdsrdTAction Plan for “TobacceFree Europe”
(199742001) was adopted on the forty-seventh sessioheoRegional Committee for Europe (WHO
2002).

Since the adoption of the Third Action Plan appmeadely three quarters of European Member
States have significantly reinforced their policas tobacco taxation: two-thirds of countries have
strengthened measures against smuggling; onelthuel introduced age restrictions on tobacco sales;
and at least eight countries introduced a comjiateor strict restrictions on direct advertisindpict
in turn significantly improved the rules on smokimgpublic places. In addition, since 1997, about
one third of member states have created inters#atoordinating committees, and half of them have
adopted national plans of action on tobacco control

Scientific research and successful practical examipl the European region and in other parts of
the world suggest that, thanks to flexible, différated and creative strategies, tobacco consumptio
can be reduced. Recommended actions, as descriltbds isection are based on the best available
evidence and experience in the field of tobaccarobnwhich was acquired in European Region
(WHO 2002). Tobacco control programs must be cohmmsive and include at least the following
components
* Higher taxes on cigarettes and other tobaccoyatsd
* Restrictions on tobacco products;

» Bans on smoking in public places;

» Comprehensive bans on the advertising and promati all tobacco products;
* The fight against smuggling;

* Large, direct warning labels on cigarette boxes @ther tobacco products;

* Help for smokers who wish to quit;

* Public information and public opinion.

1. Tobacco control advocates agree that rising targsltwacco products is considered to be one
of the most effective components to induce cureenbkers to quit, reduce consumption of
heavy smokers and prevent uptake by non-smokepeciedly for young and low income
people who is highly price-responsive. Taxes needetimposed on all tobacco products so
that consumers cannot replace one cigarette prastittanother. Revenues received from
taxes on tobacco products should be used to finalh@etivities related to tobacco control,
including health education, conducting researchregulation of tobacco and support for
health services.

2. Restricting access to tobacco products to younglpamder the age of 18 is still an effective
way of reducing the number of teenagers and yodaogsawho become regular smokers. One
way of introducing restrictions on the sale of totmproducts will ensure that such products
are sold to customers only by hand and only by sbker who has appropriate license.
Moreover, vendors should be held legally respoasitdr the checking of the age of
customers.
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3. Smoking control in public places allows minimiziagd eventually eliminating the risk of
passive smoking and helps to protect the rightaasf-smokers. This law makes smoking
socially unacceptable thing that keeps young pefopha acquiring this habit. It also supports
the determination of a large number of people wigho quit smoking.

4. Tobacco advertising and smoking among young peigpdecausal link, and strict measures
against tobacco advertising can reduce both smakiggneral and among young people. In
order to achieve substantial and rapid reductiotoloficco use, especially among women and
men — introduction of a complete ban on advertisotigcco products needed.

5. Apart from the fact that the smuggling of tobaceoducts poses a risk to public health,
contributing to the increase of consumption, itoatkeprives governments’ revenues from
tobacco taxes. Until the smuggling of tobacco pobslis not maintained at the national and
international levels, the impact of other tobacoatm| measures will be greatly weakened.
Stamps on cigarette packages are an effectiveegyrdbr the payment of customs duty.
Moreover, an active international control withireteuropean Union as well as toughening
the laws and penalties may also be useful for rieduttegal tobacco trade.

6. Mandated labels on tobacco products are an efeestisy to inform smokers about the
dangers of smoking, which helps smokers to quithatsame time preventing non-smokers
not to start this bad habit. These warnings caeffextive only if they contain some strong
and direct message in a conspicuous place. In tvdmhieve effective results, it is necessary
to increase the size of warnings on all cigaret@s, also to repaint all the bright colors of
cigarette packs on less attractive colors (for gpdlamgray-green) which may substantially
affect the consciousness of smokers. In additiboniall tobacco products images of dead
people or those organs that were exposed to thetinegffects of carcinogens were stamped,
it will help to discourage the demand for cigarette

7. Aid in smoking cessation — is an important and psomy component of tobacco control
strategies. It should be more widely adopted progi@ quit smoking, developed specifically
for men or women. It necessary to attract highlaldied professionals who are able to
systematically carry out educational and traininggpams tailored to gender and age specific
populations and to ensure that smokers gave upadidabit.

8. Intensive health education and anti-tobacco camgaiy media are effective ways to reduce
smoking. It is very important to mobilize social wements against tobacco use and form a
social climate conducive to reduce smoking. Thelipughould have more information on
structures, finance, database and political intbeeaf tobacco industry. It is important that
general public and especially children, youth anbherable groups are fully informed about
the medical and social consequences of tobacco isgmokoreover, it is necessary to
continue to closely work with social community andngovernmental organizations to
improve policies against smoking.

It is important to note that tobacco smoking camtimto be one of the major health challenges facing
the European WHO region. Solutions to this probke well known. However, for their successful
implementation requires political support and miahtion of all social forces.
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6.4 European Policy against cancer

The purpose of this sub chapter is to identify tiin requirements for policies and strategies of
cancer control, emphasizing the basic elements rohgoy prevention, secondary prevention
(screening), comprehensive care and advancesdaras all at the national and EU level.

After cardiovascular diseases, cancer still remaimsajor public health problem in the EU. In
order to develop and implement of a successful fdarcancer control, early detection and quality
care remains as a major issue for all EU countfibe. fight against cancer is one of the basic and
essential priorities of the European AssociationPablic Health since 1985. Three programs for
action, entitled "Europe against Cancer" have secessfully implemented in the period from 1987
to 2002. In April 2008, the European Parliament Bodopean Council adopted a resolution cancer
and the reduction of the cancer burden in the EranpJnion (Boyle et al. 2003).

The aim of national policies for cancer controldsmprove the outcomes for patients and reduce
cancer mortality. The EU has a big responsibildyimprove public health and to ensure that all
community policies and activities contribute to fh®tection of human health. The most important
guestion is how to implement existing knowledgeo imfffective strategies against cancer at the
population level of the EU. To develop a comprehenstrategy for cancer control should be
implemented four basic components:

1. Primary prevention: implementing measures in thed§ of health promotion, lifestyle
intervention and diseases prevention to decreaseexiposure of individuals to key risk
factors — special emphasis on children, young adult women.

2. Secondary prevention: early detection of diseasmys reducing premature mortality and
improving quality of life of cancer patients. Orgeation of mass screening is the basic and
the most effective priority for all EU countries.

3. Integrated care: ensuring the best treatment fbrcahcer patients. This requires the
development of well-trained and highly skilled werk in various fields. Improving the
quality of life of cancer patients and their famdj through support, rehabilitation and
palliative care.

4. Research on cancer is focused on finding new solstifor all aspects of cancer, by
identifying new opportunities for prevention, eadgtection, diagnosis and treatmenihis
can be achieved by funding and supporting reseanchll levels of the EU, national, and
through a network of institutions.

The solution of the problems associated with orgickl diseases at the national and international
levels is vital. The first step is a detailed as@yof the recent and current situations. Natignaiis
analysis must provide information on geographicadl aemporal structure of cancer morbidity,
mortality and survival, for each of the most frequeypes of cancer. After that, it is necessary to
establish priority areas for cancer control. Pyoshould be given to the development of national
plans for cancer or — if such a plan already exists the evaluations of their achievements. One of
the most important problems in health policy igrtaintain a share of total national expenditure on
health allocated to cancer control. Oncologicaistasce can still be considered one of the most
complicated works, so it may require significamiafncial resources. This applies both to a sufftcien
number of highly qualified specialists and the &lality of equipment and materials — cancer drugs
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and sophisticated diagnostic and therapeutic eceripmall of which can be quite expensive.

Moreover, European health policy must recognize ekeeptional importance and effectiveness of
integrated information systems for the monitorifigc@ncer. The main suppliers of such information

are cancer registries. Population based surveyeatkfrom cancer registries remain as an important
tool for evaluating various measures to reducectdnacer burden of European population. Cancer
research remains the most important initiatives tfee future development of cancer. Research
enables informing people about many ways of fightagainst this terrible disease (for example:
prevention, diagnosis and treatment of cancer)e&ebers will bring new knowledge, ideas and
solutions. In addition, an effective implementatiohstrategies in the fight against cancer can be
achieved through increased public awareness ofhdrenfulness of such habits as a sedentary
lifestyle, poor diet, obesity, alcohol, and smokiegpectively (Albreht et al. 2008).

It is important to emphasize that adequate cangetra requires a structured and coordinated
approach at all levels of European society, (asrmational and regional levels), involving all
interested parties (medics, demographers, polisgiaincluding cancer patients. Taking into ac¢oun
such factors as the vulnerability of older persmnsancer and continuing trends of aging of Eurapea
population, we must continue to struggle againshemous factors contributing to the emergence of
oncological diseases. Based on prevention, deteaiod cost efficient care we can achieve optimal
and favorable results. Well-designed, effectiveiamati cancer control programs are essential to
succeed against this disease and to improve tHeygpidife for cancer patients.
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Chapter 7

Mortality patterns

7.1 Mortality trends by the most important causes of death

Subchapter 7.1 describes mortality trends by thetnmportant causes of death among males and
females in the European Union countries. The piymaémn of this part is focused on the discovery of
mortality development from circulatory system dseg malignant neoplasms and other causes of
death. It is important to note that over the pasttary mortality and its causes had substantially
changed in Europe and around the world. Numerofectious diseases such as plague, cholera,
tuberculosis were a serious threat to the livemahy European citizens. But all of these diseases
have been left behind as well as significantly mized due to a significant progress of mediciné tha
successfully fights with them. From the second bélthe 2 century in many European countries
there have been quite significant changes in thmactsire of mortality. The high speed of
industrialization of society and state, requiringhhmoral and physical resources could signifigantl
affect the health of the European population. Itviportant to note that behavioral factors and theal
problems are closely interconnected, that is whghssocial phenomena as alcoholism, smoking,
stress, poor diet and the lack of physical actiwitgy directly affect the morbidity and mortality in
many European countries. All these factors havgeplaa crucial role. Society faced with chronic
diseases of the circulatory system and cancer,hiidwe become increasingly dominate. Currently,
cardiovascular disease and neoplasms remains thiefraquent and leading causes in both genders in
the European Union countries.

According to obtained results, we can say that nobsthe Western European countries (for
example: France and Spain) had already achieveddble decline of mortality caused by circulatory
system diseases. In contrast to Western Europdalitypmdevelopment from cardiovascular disease
and cancer is quite different in Eastern Europdrdnsition period, many pestommunist countries
were behind of those crucial transformations, whitkestern countries had already gone. In
particular, we can distinguish countries such awihalithuania and Estonia, which experienced a
collapse of the totalitarian regime, economic nef®rfrom socialism to capitalism accompanied by
numerous social problems that in turn could adfect the health of citizens.
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Tab. 3— Development of mortality from circulatory systensdases, EU countries, males, 192006
(selected years, standardized death rates, perdpersons, WHO European Standard Population)

Males

Country Circulatory diseases Index (%)

1980 1990 2006 1990/19d0 2006/19b0 2006/1980
Austria 638.1 492.9 278.2 77 56 44
Belgium* 5254 364.4 257.5 69 71 49
Bulgaria 715.8 813.0 821.8 114 101 115
Czech Republic 819.1 834.2 477.8 102 57 58
Denmark 555.0 472.8 243.9 85 52 44
Estonia* 984.3 926.6 688.8 94 74 70
Finland 696.2 563.3 317.2 81 56 46
France 381.8 267.3 174.3 70 65 46
Germany* 510.4 292.3 57
Greece 403.4 415.7 310.1 103 75 77
Hungary 843.3 806.3 590.7 96 73 70
Ireland 705.1 547.2 265.5 78 49 38
ltaly 516.7 374.4 225.4 72 60 44
Latvia 940.5 878.8 779.2 93 89 83
Lithuania* 677.0 738.5 740.6 109 100 109
Netherlands 4735 391.0 222.1 83 57 47
Poland 737.9 768.1 480.2 104 63 65
Portugal* 567.1 466.9 271.1 82 58 48
Romania 825.7 775.2 726.9 94 94 88
Slovakia 742.6 774.0 634.9 104 82 85
Slovenia 663.0 557.4 322.¢ 84 58 49
Spain 445.1 337.1 208.7] 76 62 47
Sweden 568.2 446.0 261.9 78 59 46
United Kingdom 619.9 474.8 246.2 77 52 40

Notes: Belgium 2004, Germany 1990, Estonia 198huahia 1981, Portugal 2004

Source: Author’'s own calculation based on data fldhiO mortality database
Table 3 reports the trends in standardized de&ls feom circulatory system diseases in the Eunopea
Union countries. In 198bthe highest death rates of the male populatiorewecorded in post-
communist European countries (for instance: Estob&via, Hungary and Romania), while the
lowest level was considered in France, Spain asd\itherlands. In 1980mortality development
from the circulatory system diseases continuecktmly in Western European countries (for example:
Belgium, France, Spain and lItaly), whereas amomghéo communist countries such as Estonia,
Latvia, the Czech Republic and Hungary it remainigh. It can be highlighted that in comparison to
1980" and 1998 in 2006 most of the European Union countries fagesignificant changes in the
reduction of male mortality. Mortality level substilly reduced in some Eastern European countries
(Estonia and Hungary), while in Latvia and Lithuam remained high. One of the most negative
changes was recorded in Bulgaria, because in @ritrgrevious year's mortality level of the male
population considerably increased.
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Tab. 4 — Development of mortality from malignantoglasms, EU countries, males, 1980-2006
(selected years, standardized death rates, perdpersons, WHO European Standard Population)

Males

Country Malignant neoplasms Index (%)

1980 1990 2006 1990/198|0 2006/19190 2006/1980
Austria 288.8 271.9 212.3 94 78 74
Belgium* 324.3 307.6 235.3 95 77 73
Bulgaria 173.3 196.8 224.5 114 114 129
Czech Republic 336.2 358.7 284.2 107 79 85
Denmark 277.4 278.7 2455 100 88 89
Estonia* 270.3 286.1 302.1 106 106 112
Finland 273.5 237.7 183.9 87 77 67
France 306.8 305.0 242.9 99 80 79
Germany* 275.6 210.9 77
Greece 205.1 215.5 207.4 105 96 101
Hungary 317.3 372.9 330.9 118 89 104
Ireland 253.7 269.7 218.7 106 81 86
ltaly 274.0 291.3 223.5 106 77 82
Latvia 247.5 288.1 299.4 116 104 121
Lithuania* 244.3 283.0 299.5 116 106 123
Netherlands 311.7 301.2 234.4 97 78 75
Poland 265.1 299.5 293.4 113 98 111
Portugal* 212.2 217.1 216.2 102 100 102
Romania 191.8 190.0 240.9 99 127 126
Slovakia 265.7 314.0 301.5 118 96 113
Slovenia 300.5 294.6 277.4 98 94 92
Spain 222.3 261.1 232.8 117 89 105
Sweden 197.9 204.4 178.3 103 87 90
United Kingdom 287.0 278.7 215.4 97 77 75

Notes: Belgium 2004, Germany 1990, Estonia 198&hulainia 1981, Portugal 2004

Source: Author’s own calculation based on datenfitdHO mortality database
Table 4 gives standardized death rates from maligneoplasms for men in the European Union
countries. In contrast to the circulatory systersedses mortality from malignant neoplasms was
qguite homogeneous in the majority of the Europeaiotl countries. In the initial time period (1980)
mortality of the male population was significantiigh in countries such as the Czech Republic,
Belgium, Hungary, the Netherlands, France and Sliayavhile in Bulgaria, Romania and Sweden it
considered low. In 1990mortality level remained an extraordinary highHongary and the Czech
Republic, whereas in Belgium and the Netherlanddigihtly declined. Significant increase of the
male mortality was recorded in Slovakia. It can rted that in 2006 mortality among men
substantially reduced in most of the European Umionntries. In contrast to previous years (1980
and 1990) the most favourable reduction was obdanveountries like the Czech Republic, Belgium,
France, the Netherlands and the United KingdomJenini Hungary it continued to be high. Also,
substantial increase of mortality level was recdritieRomania, Bulgaria and the Baltic States.
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Tab. 5 — Development of mortality from other causd#sdeaths, EU countries, males, 1980-2006
(selected years, standardized death rates, perQpersons, WHO European Standard Population)

Males

Country Other causes Index (%)

1980 1990 2006 1990/19d0 2006/19b0 2006/1980
Austria 434.8 315.3 257.5 73 82 59
Belgium* 471.9 399.0 336.6 85 84 71
Bulgaria 567.0 427.4 307.0 75 72 54
Czech Republic 443.3 410.8 269.4 93 66 61
Denmark 448.1 391.2 341.5 87 87 76
Estonia* 560.9 486.1 472.9 87 97 84
Finland 455.8 395.1 315.9 87 80 69
France 490.5 385.0 302.9 78 79 62
Germany* 346.3 2447 71
Greece 411 .4 266.4 214.13 65 80 52
Hungary 607.0 531.7 409.1 88 77 67
Ireland 456.5 401.5 269.7 88 67 59
ltaly 413.6 315.2 223.1 76 71 54
Latvia 540.3 545.2 539.3 101 99 100
Lithuania* 583.6 445.2 555.2 76 125 95
Netherlands 313.1 325.4 2844 104 88 91
Poland 723.0 518.7 394.3 72 76 55
Portugal* 786.0 522.7 387.4 66 74 49
Romania 466.9 428.5 324.3 92 76 69
Slovakia* 454.6 350.5 77
Slovenia* 442.6 327.6 74
Spain 422.6 375.7 314.1 89 84 74
Sweden 310.2 272.0 228.9 88 84 74
United Kingdom 414.1 303.8 270.9 73 89 65

Notes: Belgium 2004, Germany 1990, Estd8i&l, Lithuania 1981, Portugal 2004, Slovakia 1¥d8yenia 1985

Source: Author’s own calculation basediata from WHO mortality database
Table 5 illustrates standardized death rates friiraraccauses of deaths among males in the European
Union countries. Initially mortality development dahe male population was significantly
heterogeneous. The highest deaths rates were egcamdcountries such as Portugal and Poland,
while it considered low in the Netherlands and Sevedin 1998 substantial reduction of male
mortality was recorded in most of the European Wniountries (for instance: Portugal, Poland,
Hungary and Greece). In the Netherlands and Labagality level among males slightly increased.
It is important to note that in 2006 mortality deymment from other causes of deaths changed in
positive direction. In comparison to previous yearsortality level of the male population
significantly decreased in countries such as AaisBulgaria, the Czech Republic, Ireland, France,
Greece, Hungary, Portugal, Poland and the Uniteatg#om. It can be noted, that less favorable
situation in male mortality was recorded in thetiBebtates.
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Tab. 6 — Development of mortality from all causesdeaths, EU countries, males, 1980-2006
(selected years, standardized death rates, perdpersons, WHO European Standard Population)

Males

Country All causes Index (%)

1980 1990 2006 1990/198d 2006/199b 2006/1980
Austria 1361.7 1080.1 748.0 79 69 55
Belgium* 1321.6 1070.9 829.5 81 77 63
Bulgaria 1456.2 1437.1 1353.7 99 94 93
Czech Republic 1645.5 1606.4 1031.p 98 64 63
Denmark 1260.1 1118.3 830.9 89 74 66
Estonia* 1815.5 1698.9 1463.7 94 86 81
Finland 1405.1 1201.3 817.1 85 68 58
France 1179.2 957.3 719.7 81 75 61
Germany* 1132.3 747.9 66
Greece 1019.9 897.5 731.1 88 82 72
Hungary 1767.6 1710.9 1383.4 97 81 78
Ireland 1415.2 1218.5 756.9 86 62 53
Italy 1204.3 980.8 672.0 81 69 56
Latvia 1728.2 1712.1 1617.8 99 94 94
Lithuania* 1504.8 1466.7 1595.3 97 109 106
Netherlands 1098.3 1017.5 741.6 93 73 68
Poland 1725.9 1586.3 1168.2 92 74 68
Portugal* 1565.3 1210.7 874.1 77 72 56
Romania 1484.5 1393.7 1292.1 94 93 87
Slovakia* 1430.8 1286.9 90
Slovenia* 1294.5 927.0 72
Spain 1090.1 973.9 755.9 89 78 69
Sweden 1076.4 922.4 669.] 86 73 62
United Kingdom 1321.0 1057.3 732.1 80 69 55

Notes: Belgium 2004, Germany 1990, Estdfigl, Lithuania 1981, Portugal 2004, Slovakia 1992
Slovenia 1985

Source: Author’'s own calculation based on data fldhiO mortality database
Table 6 describes standardized death rates fromaaes of deaths for the male population of the
European Union countries. It is important to ndiattin 1988 mortality development was quite
heterogeneous. We can reveal that in 1980 mort#dityeel was the highest in Estonia. Also
significantly high level considered in Hungary, Wiat Poland and the Czech Republic, whereas the
lowest death rates were observed in Greece, SweSpain and the Netherlands. In 1990
considerable reduction of the male mortality wasorded in most of the European Union countries
(for example: Austria, Belgium, Estonia, Greecalyltand Poland). In contrast to 188and 1998
mortality development in 2006 was considered asntiost favourable. Despite this fact we can
identify countries with high and low death ratesr fhstance in the Baltic States male mortality
continued to be high, while in countries such alyland Sweden it considered comparatively low and
the most favourable.
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Fig. 5 — Mortality caused by malignant neoplasmsdaairculatory system diseases,
EU countries, 1980, males (standardized death rafms 100,000 persons, WHO
European Standard Population)
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Fig. 6 — Mortality caused by malignant neoplasmsdaairculatory system diseases, EU
countries, 1990, males (standardized death rates, 100,000 persons, WHO European
Standard Population)
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Fig. 7 — Mortality caused by malignant neoplasmscdhairculatory system diseases, EU
countries, 2006, males (standardized death rates, 300,000 persons, WHO European
Standard Population)

B Circulatory diseases W Malignant neoplasms B Other causes

Latvia
Lithuania
Estonia
Hungary
Bulgaria

Romania

Slovakia*
Poland
Czech Republic

Slovenia
Portugal*
Denmark
Belgium*

Finland

Ireland

Spain

Austria
Germany
Netherlands
United Kingdom
Greece

France
Italy

Sweden Males

0 200 400 600 800 1000 1200 1400 1600 1800 2000
SDR

Notes: Belgium 2004, Portugal 2003, Slovakia 2005,
Source: Author’s own calculation based on datenfitdHO mortality database

Comparative analysis allows to identify mortaligveélopment from malignant neoplasms, circulatory
diseases and other causes of death. In 1980'’s lityotevel from circulatory system diseases was
very high in countries such as Estonia, Latvia, ¢y, the Czech Republic and Romania (see Fig.5).
The highest level was recorded in Estonia (984tdepér 100,000 men). In comparison with Eastern
Europe, mortality rates among Western countries éoample: the United Kingdom, Belgium,
Denmark, France, Spain, Sweden and Greece) werdicagtly low. According to figures 6 and 7 it
can be seen that mortality development of the mpajrilation was gradually declining in most of the
West European countries. In 1990s mortality ratenfthe circulatory system diseases was the lowest
in France (267 deaths per 100,000 men), while énGhech Republic it was one of the highest (834
deaths per 100,000 men).

In 1990’s mortality from malignant neoplasnensidered to be low among Swedish men (204
deaths per 100,000 persons). Extremely high rateokaerved in Hungary (372 deaths per 100,000
men). Mortality from other causes of deaths wastroosimon among the former socialist European
countries, particular in Latvia (545 deaths per,@00 men). The lowest death rates were recorded in
Greece and Sweden (2652 deaths per 100,000 men). In the later periodhef study (2006)
mortality patterns of the male population from aledory diseases considered to be extraordinarily
high in Bulgaria (821 deaths per 100,000 men) &edldwest were observed in France (174 deaths
per 100,000 men). Mortality rate caused by neopasemained high in Hungary (330 deaths per
100,000 men), while it was the lowest in SwederB(diéaths per 100,000 men). Mortality patterns
from other causes of deaths continued to be higherBaltic States (555 deaths per 100,000 men).
The lowest death rate was recorded among Greelsr(zilld deaths per 100,000 men).
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Tab. 7 — Development of mortality from circulatosystem diseases, EU countries, females, 1980—
2006 (selected years, standardized death rateslpér000 persons, WHO European Standard

Population)
Females
Country Circulatory diseases Index (%)
1980 1990 2006 1990/1940 2006/19{)0 2006/1980

Austria 434.2 3214 192.5 74 60 44
Belgium* 330.7 227 .4 168.7 69 74 51
Bulgaria 567.7 586.4 540.8 103 92 95
Czech Republic 549.2 512.6 318.3 93 62 58
Denmark 315.9 280.3 154.4 89 55 49
Estonia* 611.3 557.8 360.3 91 65 59
Finland 383.3 311.8 171.3 81 55 45
France 230.4 159.3 102.1 69 64 44
Germany* 326.9 201.8 62
Greece 327.0 329.9 259.3 101 79 79
Hungary 574.0 5245 401.4 91 77 70
Ireland 451.7 318.6 159.6 71 50 35
ltaly 354.4 2495 151.0 70 61 43
Latvia 608.6 543.2 421.1 89 78 69
Lithuania* 492.1 483 .4 439.8 98 91 89
Netherlands 618.3 217.1 138.4 35 64 22
Poland 463.8 462.2 291.9 100 63 63
Portugal* 418.5 337.7 194.1 81 57 46
Romania 719.3 645.1 531.0 90 82 74
Slovakia 518.6 479.3 417.5 92 87 81
Slovenia 444.1 371.4 212.5 84 57 48
Spain 325.7 246.1 139.7] 76 57 43
Sweden 323.8 255.8 162.9 79 64 50
United Kingdom 366.9 281.4 155.9 77 55 42

Notes: Belgium 2004, Germany 1990, Estonia 198huahia 1981, Portugal 2004

Source: Author’s own calculation based on data fldhO mortality database
Table 7 presents trends in standardized death f@escirculatory system diseases for the female
population of the European Union countries. It ¢an noted that mortality development among
females was significantly heterogeneous. In 19&Highest death rate was recorded in Romania.
Also, mortality level was significantly high in cotries such as Estonia, the Netherlands and Latvia.
The lowest death rate considered in France. Wadganiify that in 1990 mortality development from
circulatory system diseases slightly decreasedpil@eshis fact, mortality level remained high in
Romania, while in France it was the lowest. It barhighlighted that according to later study period
(2006) mortality development of the female popwolatchanged in positive direction, i.e. decreased.
The most favorable reduction of mortality level wasorded in countries such as France, the
Netherlands, Spain, ltaly, Ireland, Denmark, Belgilsweden and the United Kingdom. The less
favorable decline was observed in countries likigBua, Romania, Hungary, Latvia and Lithuania.
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Tab. 8 — Development of mortality from malignant oglasms, EU countries, females, 1980-2006
(selected years, standardized death rates, perQpersons, WHO European Standard Population)

Females

Country Malignant neoplasms Index (%)

1980 1990 2006 1990/198b 2006/19|90 2006/1980
Austria 176.4 164.4 127.5 93 78 72
Belgium* 169.8 1554 130.8 92 84 77
Bulgaria 111.8 1171 124.2 105 106 111
Czech Republic 180.9 191.8 163.2 106 85 90
Denmark 188.0 201.4 182.1 107 90 97
Estonia* 139.2 1437 143.4 103 100 103
Finland 140.8 136.9 113.4 97 83 81
France 142.7 133.6 112.4 94 84 79
Germany* 165.0 131.9 80
Greece 117.1 113.3 111. 97 98 95
Hungary 191.7 197.3 172.7) 103 88 90
Ireland 185.4 182.9 159.8 99 87 86
ltaly 145.7 148.2 122.6 102 83 84
Latvia 134.6 1423 145.5 106 102 108
Lithuania* 130.0 1384 133.4 106 96 103
Netherlands 163.1 165.8 1541 102 93 95
Poland 153.4 156.0 154.9 102 99 101
Portugal* 128.7 1291 110.9 100 86 86
Romania 124.1 117.6 132.6 95 113 107
Slovakia 144.3 1485 145.7, 103 98 101
Slovenia 156.8 1554 145.4 99 94 93
Spain 120.3 123.6 103.3 103 84 86
Sweden 159.6 1442 135.3 90 94 85
United Kingdom 183.7 187.7 153.7 102 82 84

Notes: Belgium 2004, Germany 1990, Estonia 198huahia 1981, Portugal 2004

Source: Author’s own calculation based atadrom WHO mortality database
Table 8 shows mortality trends of the female paoputacaused by malignant neoplasms in the
European Union countries. It is important to ndiattmortality development among females was
substantially homogeneous. However, the highest@mest deaths rates can be considered. In 1980
mortality was significantly high in Hungary, Denrkaireland, the United Kingdom and the Czech
Republic, while it was the lowest in Bulgaria ande€ce. It can be emphasized that in 1990
mortality development from malignant neoplasms miid changed favorably for many countries of
the European Union. In comparison to 1980 mortdétyel of the female population increased in
countries such as Denmark, the Czech Republic, &tynghe Netherlands, Poland, Slovakia, Spain,
the United Kingdom and the Baltic States. Mortalitisnong women slightly reduced in Austria,
Belgium, Finland, France, Sweden, Romania, Irelamdl Greece. Substantial reduction of mortality
level among females was recorded in 2006. Despisefact death rates remained high in Denmark
and Hungary, while it was the lowest in Spain.
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Tab. 9 — Development of mortality from other cagsef deaths, EU countries, females, 1980-2006
(selected years, standardized death rates, perQpersons, WHO European Standard Population)

Females

Country Other causes Index (%)

1980 1990 2006 1990/19d0 2006/19!)0 2006/1980
Austria 211.3 157.7 139.7 75 89 66
Belgium* 281.9 223.2 202.5 79 91 72
Bulgaria 331.2 227.0 150.1 69 66 45
Czech Republic 226.3 1934 133.7 85 69 59
Denmark 225.4 234.3 231.6 104 99 103
Estonia* 190.1 183.8 165.7 97 90 87
Finland 213.9 198.1 162.8 93 82 76
France 251.9 203.5 162.9 81 80 65
Germany* 181.4 143.5 79
Greece 291.5 175.7 147.71 60 84 51
Hungary 295.3 2454 183.6 83 75 62
Ireland 281.7 237.0 185.5 84 78 66
Italy 216.3 170.8 129.2 79 76 60
Latvia 181.6 213.7 220.5 118 103 121
Lithuania* 198.6 163.8 176.1 82 108 89
Netherlands 185.3 193.2 203.] 104 105 110
Poland 321.7 233.6 164.7 73 70 51
Portugal* 403.5 268.8 210.3 67 78 52
Romania 270.2 211.3 1449 78 69 54
Slovakia* 212.0 151.0 71
Slovenia* 188.9 146.0 77
Spain 223.0 191.7 177.8 86 93 80
Sweden 178.4 1594 154.4 89 97 87
United Kingdom 239.2 1934 200.9 81 104 84

Notes: Belgium 2004, Germany 1990, Estd8iil, Lithuania 1981, Portugal 2004, Slovakia 1992,
Slovenia 1985

Source: Author’'s own calculation basediata from WHO mortality database
Table 9 suggests that mortality development frohepttauses of deaths was quite differentiated
among females in the majority of the European Urgoontries. In 1980 mortality of the female
population was an extraordinarily high in Portugalile the lowest level was in Sweden. It can be
emphasized that significant reduction of femaletiteavas recorded in 1990In comparison to
1980" mortality level substantially reduced in most bé tEuropean Union countries (for instance:
Portugal, Poland, Austria, Bulgaria, Greece anig)ltdortality among females slightly increased in
Denmark, Latvia and the Netherlands. In the latadys period (2006) mortality level from other
causes of deaths changed in positive directiontéty level among women was gradually declining
in many European Union countries (for example: Briky the Czech Republic, France, Greece,
Ireland, Hungary and Poland). The less favoraltieason was observed in countries such as Latvia,
Denmark, the Netherlands and the United Kingdom.
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Tab. 10 — Development of mortality from all causefsdeaths, EU countries, females, 1980-2006
(selected years, standardized death rates (per@persons, WHO European Standard Population)

Females
Country All causes Index (%)
1980 | 1990 | 2006 | 199011980 2006/1990 2006/1980

Austria 821.9 643.4 459.7 78 71 56
Belgium* 782.4 606.1 501.9 77 83 64
Bulgaria 1010.7 740.5 815.1 73 110 81
Czech Republic 966.4 897.7 615. 93 69 64
Denmark 729.3 702.5 568.1 96 81 78
Estonia* 940.6 885.3 669.4 94 76 71
Finland 724.5 651.2 447.5 90 69 62
France 624.9 496.3 377.2 79 76 60
Germany* 673.3 477.2 71
Greece 735.6 618.9 518.( 84 84 70
Hungary 1061.1 967.2 757.1 91 78 71
Ireland 918.8 7385 504.9 80 68 55
Italy 716.5 568.4 402.8 79 71 56
Latvia 924.8 899.1 787.2 97 88 85
Lithuania* 820.7 785.6 749.4 96 95 91
Netherlands 618.3 576.1 496.¢ 93 86 80
Poland 939.0 851.8 611.9 91 72 65
Portugal* 950.7 735.7 515.2 77 70 54
Romania 1113.6 974.0 808.3 87 83 73
Slovakia* 780.5 714.1 92

Slovenia* 715.8 503.9 70
Spain 669.0 561.4 420.9 84 75 63
Sweden 647.3 5634 452.7 87 80 70
United King_gdom 789.8 662.5 510.5 84 77 65

Notes: Belgium 2004, Germany 1990, Estonia 198huahia 1981, Portugal 2004, Slovakia 1992,

Slovenia 1985

Source: Author’'s own calculation based on data fldhiO mortality database

Table 10 illustrates that mortality development nfroall causes of deaths is significantly
heterogeneous among the European Union countrigBally, mortality level of the female
population was recorded an extremely high in forc@mmunist European countries (for instance:
Romania, Hungary and Bulgaria). Also, mortality wasstantially high in countries such as the
Czech Republic, Poland, Portugal, Ireland and th#idBStates. In 1990 many European Union
countries faced a significant reduction in femaéattis (for example: France, Bulgaria, Finland,
Greece, Italy, the Netherlands and Portugal). Despis fact mortality remained high in Hungary and
Romania. In contrast to previous years (1980 ar@D)}l9nortality level of the female population
significantly reduced in 2006. The most favoral@duction considered in France, Spain, Sweden,
Austria and Finland. Mortality level was relativedigh in Bulgaria, Romania, Hungary and the Baltic
States.
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Fig. 8 — Mortality caused by malignant neoplasmsdaairculatory system diseases, EU
countries, 1980, females (standardized death rapes, 100,000 persons, WHO
European Standard Population)
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Fig. 9 — Mortality caused by malignant neoplasmsdaairculatory system diseases, EU
countries, 1990, females (standardized death rapes, 100,000 persons, WHO
European Standard Population)
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Fig. 10 — Mortality caused by malignant neoplasmsdacirculatory system diseases, EU
countries, 2006, females (standardized death rapes, 100,000 persons, WHO
European Standard Population)
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According to figure 8, it can be noted that motyalevel from circulatory system diseases was the
highest among Romanian females (719 deaths pefd®@yomen). Also, mortality patterns were
significantly high in Bulgaria, Hungary, the CzeBepublic, Slovakia and the Baltic States. The
lowest death rate was recorded among French wor8@ @eaths per 100,000 women). In
comparison with the circulatory system diseasestatity from malignant neoplasms was similar in
most of the European Union countries. The highesitld rate was in Hungary (191 deaths per
100,000 women), while the lowest was observed itg&ia. Mortality development from other
causes of death was significantly different betwé&®astern and post-communist Europe. It is
important to note that mortality patterns were atdinary high among Portuguese women (403
deaths per 100,000 women). The lowest death raseolwserved in Sweden (178 deaths per 100,000
women). Figure 9 reveals that most of the Europgamen were suffering from the circulatory
system diseases. Mortality level was extremely lmgRomania (645 deaths per 100,000 women) as
well as in Bulgaria, Slovakia, the Czech Repulilongary and the Baltic StateBhe lowest death
rate was recorded in France (159 deaths per 10&v06€n). Mortality development from neoplasms
was considered as high among Hungarian and Czeolew¢19+197 deaths per 100,000 women),
the lowest was observed in Greece (113 deaths G000 women). In regards to other causes of
deaths mortality patterns were homogeneous amanguinopean Union countries. Figure 10 shows
that mortality level from the circulatory systenselses, malignant neoplasms and other causes of
deaths was gradually declining in most of the Wasteuropean countries (for example: France,
Belgium, Italy, Spain, Sweden and the the Nethedanwhile mortality patterns remained extremely
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high among the former socialist European count(fes instance: Bulgaria, Romania, Hungary,
Slovakia and the Baltic States).

7.2 Malignant neoplasms within mortality development

The epidemiological transformation that took plafter the Second World War in Europe was
delayed in the Eastern European countries comgareduntries of Northern and Western Europe.
However, as death rates from cardiovascular diskage begun to fall since the 1990s, malignant
neoplasms has emerged as the most common caussatbf @nong young and middle-aged adult
women (2664) in the Central and Eastern European counttisgeems likely to be the leading cause
of death among young and middle-aged adult mero(Bat and Didkowsa 2008).

“Europe comprises only one-eighth of the total Warpopulation, but despite this, one quarter of
the global total cancer cases — some 3.2 million patients each year are observed in Europe”
(Coleman et al. 2008:7). It is important to notattimortality development from neoplasms in Europe
is still determined by the vector of West and Easst-communist). Mortality differentiation among
frormer socialist countries of Europe is very cdesable and continues to be quite problematie.
can say that most of the post communist countf@sefkample: Baltic States) by the end of the 80's
to mid 90’s underwent major problems, which in twould negatively affect the demographic
situation.

It is important to know that there are many factoostributing to the emergence of candeor
examplehigh blood pressure and high cholesterol are clobeked to excessive consumption of
fatty, sugary and salty foods. The impact of thiestors becomes even more lethal when combined
with the deadly consequences of smoking and exeesdétohol consumption, which cause various
types of cancer and cardiovascular disease, stnai@ther serious illnesses (Demoscope 2007).

In the 20" century mortality development from neoplasms wascally high among males. But,
over the past few decades mortality is graduallglidimg, while among the female population
mortality patterns caused by cancer started todspeerease. There are many different hypotheses
about the causes of increased mortality among wamendustrialized countries. One of the most
credible reasons is the emancipation of women. SYeassume that over the last fifty years in many
industrialized countries, level of equality betweman and women is becoming increasingly evident.
We believe that gender equality has led to masdinaages in the behavior of women. For example
numerous kinds of job in the recent past had beenmed exclusively by men. Currently they are
being developed by women. We can not exclude testet factors influence the behavior of women,
which can have a negative impact on mortality $tmecamong women.

In order to understand which factors shape a gieeel of mortality we need to know how
people's health changes and how this change aftecttheir life. Nowadays, the society can be
divided into two camps, the first of them — the m@mof people who know and understand all kinds
of negative phenomena (drinking alcohol, drug attfaticand cigarette consumption) but nevertheless
continue to be exposed to these influences, thenslee this is a relatively smaller number of pepple
but who are seriously concerned and taking ovezfadlts to maintain and improve their health.
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Fig. 11 — Development of mortality from malignaneonplasms, Western European countries, 1980-2006,
males (standardized death rates, per 100,000 pess@®W¥HO European Standard Population)
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Fig. 12— Development of mortality from malignant neoplasmpgost-communist European countries,
1980-2006, males (standardized death rates, per,d@®@persons, WHO European Standard Population)
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Fig. 13— Development of mortality from malignant neoplasnm&/estern European countries, 1980-2006,
females (standardized death rates, per 100,000q@essWHO European Standard Population)
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Fig. 14— Development of mortality from malignant neoplasnpmst-communist European countries,
1980-2006, females (standardized death rates, @€),000 persons, WHO European Standard Population)

== Czech Republic —&— Slovakia =_>—Hungary
== Poland —&— Slovenia ——Romania
== Bulgaria —&—Estonia —O—Latvia
= | ithuania
230
220
210
AP ane SR
190 ﬁ%ﬁ/v Av\
180 | = ~ iy
\/\
170 \
o
S 160 f N
n N % -
#
150
140 \(:\.« §:*
\v 4
:W Y O
130 < >
,<>—'<>"M
\
TN
}‘%-0"0' v\v’\
110
100
90
O 4 AN MU OMN~NOOOODO AN ML ON~NOOOOODO A NMS I O
O 00 O 00O O 0O 00O 0 00O AV OO OO OO OO OO O) OO O OO O O O ©O O O O O
D OOOOOO) O OO O)O)O)O)O) OOy O)O) OO OO OO OO O O
™ = o o A A ] NN NN AN NN

Source: Author’s own calculation based on data fldhiO mortality database



Maxat Kulzhanbekov: Development of lung cancer aldyt in the European Union from 1980 to 2006 63

According to chart 11 mortality trends in Westeautries of the European Union were rather more
diverse. If we pay attention to the hierarchicalicure, then the highest male mortality due to
malignant neoplasms was observed in Belgium, ththéMiands, France, United Kingdom, Italy,
Denmark and AustrigOne of the most striking examples was recordederNbtherlands. From 1980
to 2006 mortality significanlty decreased (311 8% 2leaths per 100,000 men) among Dutch males.
Mortality from neoplasms was significantly low ifnkand, Greece and Portugal. One of the lowest
death rates was recorded in Sweden {188 deaths per 100,000 men).

Figure 12 illustrates mortality trends of the malepulation in post-communist European
countries. Throughout the entire period mortaligvelopment from neoplasms was the highest in
Hungary (401 deaths per 100,000 men). Moreovertatitgrwas significantly high among the Czech
and Slovakian males. It can be seen that mortahtyng the male population was very intense in
Slovenia and the Baltic States. The lowest deatsraf the males were recorded in Bulgaria and
Romania. In contrast to West European countriegevtiee death rates of the male population were
gradually declining, post-communist countries faaadntensive growth.

Figure 13 shows that mortality development amommgales was significantly heterogeneous in
West Eropean countries. Extremely high level oftldeavas recorded in 1995 among Danish women
(209 deaths per 100,000 women). Also, mortalitgsdrom neoplasms were significantly high in
Ireland and the United Kingdom. One of the mosgkisiy example is Greece where mortality was
less than 120 deaths per 100,000 women througheutritire period. In addition, mortality patterns
were considered low in Spain and Portugal. It ipdn|ant to note that from 1980 to 2006 mortality
development of the female population significamhanged. It was gradually declining in almost all
the European Union countries.

The results obtained from figure 14 show that nlitytgatterns of women were very different
across the post communist European countriggee distinct trends can be observé&irstly,
Hungary and the Czech Republic have to be defikedtality development from neoplasms in these
countries was extremely high in contrast to othmuntries.During the period from 1992 to 1999
mortality from malignant neoplasms was an extreni@gh in Hungary (205 deaths per 100,000
women). Secondly, development of cancer mortalityclv was observed in Slovenia, Slovakia,
Latvia, Lithuania and Estonia was comparativelyhbigthan in Romania and Bulgaria but less than
in Hungary. The highest fluctuation was recorded 992 among Slovenian women (168 deaths per
100,000 women). The third group of countries inekidRomania and Bulgaria. From 1981 and 1993
mortality patterns of the female population wadejgimilar in both countries. Substantial differesic
were observed from 1995, death rates in Romanitedtto increase, while in Bulgaria it changed in
a positive direction.
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Fig. 15— Trends in excess male mortality from malignant rdasms, Western European countries,
1980-2006
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Fig. 16— Trends in excess male mortality from malignant r@asms, post-communist European countries,
1980-2006
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Figure 15 describes trends in excess male morfatity malignant neoplasms. Throughout the entire
period the trends in excess male mortality werg wetense in France and Spain. Obtained results
indicate that mortality patterns in Belgium, Greaoel Italy were comparatively lower than in France,
but higher than in other Western European countiibe most striiking example was recorded in
Denmark, Ireland, Sweden and the United Kingdomctvishow the lowest values. For all countries,
except France and Spain excess male mortality @sedefrom the second half of the 1980he most
significant reduction was recorded among DutchRindish people.

Figure 16 shows that trends in excess male mgrtappear to be homogeneous in most of the
post-communist European countries. Trends in extads mortality from malignant neoplasms were
intensively high in the Baltic States. Also, excegde mortality continued to remain high in cousdri
such as Slovakia, Hungary and Poland. Mortalitytgpas among Czech people were significantly
intense in 1990’s, but in the later study perid@aurable reduction can be observed. In contmst t
above mentioned countries, mortality patterns vgegeificantly low in Bulgaria and Romania.

Based on the above analysis, substantial diffeseeapeong West and East European countries can
be revealed. In most of the West European countméegls in excess male mortality from malignant
neoplasms are still declining, while in the fornsecialist countries mortality continued to be much
more intense and less favorable.

7.3 Mortality from the most frequent malignant neoplasms

This part aimed to identify comprehensive inforroatabout mortality development from the most
frequent neoplasms. Malignant neoplasms are stijbrmand dramatically increasing causes of death
throughout the European Union countries. Theresmy@ficant differences in mortality trends among
the West and former socialist countries of Eurdpieese can be partially explained by differences in
cancer risk factors, lifestyle-related and envirental, including tobacco smoking, alcohol, dietary
habits and pollution. Moreover, many differencegentheir roots in social and economic inequalities
as a consequence of political systems and refdnatseikisted among various geopolitical regions in
Europe. It is important to note that political aadonomic transformation in former communist
countries of Central and Eastern Europe has beia difficult for countries (mainly for the Baltic
Statest), which greatly influenced the growth ofrbmdity and mortality from various forms of
cancer. In addition, the time trends in cancer alitytalso vary between European Union countries
and some forms of neoplasms show different treetisden men and women. For example, mortality
patterns caused by lung cancer substantially retducenany countries among men (particularly the
more vulnerable groups) but increasing among worparticularly the young. In other countries, (for
example: Hungary) lung cancer rates are still iasireg in both sexes. Mortality patterns varied for
many other form of cancer. For instance breastaraisdhe disease which most frequently diagnosed
among the female population of the European Union.

Over the last century, the diagnosis of cancer fisnoassociated as a death sentence, but
substantial progress in medical knowledge alloweliexing significant results in the struggle for
human’s life. In particular, innovations such asresoing, surgery, radiation therapy and
pharmaceuticals have made it possible to offeghdrtiprobability of cure of cancer patients.
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Fig. 17 — Mortality from the most frequent malignant neoplass, EU countries, 1980,
males (standardized death rates, per 100,000 pesst¥HO European Standard
Population)
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Fig. 18— Mortality from the most frequent malignant neoplasisU countries, 1990,
males (standardized death rates, per 100,000 pesstWHO European Standard
Population)
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Fig. 19— Mortality from the most frequent malignant neoplasiisU countries, 2006,
males (standardized death rates, per 100,000 pess@¥HO European Standard
Population)
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Germany

Figure 17 reveals that mortality patterns from l@agcer were the most common among other forms
of malignant neoplasms in the European Union casbver the last two decades. In 1980 mortality
development of the male population was the highrethhe Czech Republic (115 deaths per 100,000
men). Also, death rates were singnificantly higtB&igium, the Netherlands, Hungary and the United
Kingdom. In contrast to the above-mentioned coasfrthe lowest mortality rate was recorded in
1980 among Portuguese (30 deaths per 100,000 rkmality development caused by stomach
cancer was the most frequent after the lung car@ee. of the highest death rates was recorded in
Lithuania (51 deaths per 100,000 men). In additioartality rate was significantly high in Estonia,
Latvia, Portugal and Poland. The lowest death rata® observed in Denmark, Spain, Sweden and
Greece (119 deaths per 100,000 men). The third in the fraquef death among European men
was colorectal cancer. Mortality rates in the CzBdpublic were recorded as extremely high (51
deaths per 100,000 men), while in Greece, mortéiign colorectal cancer was very low (8 deaths
per 100,000 men). Regarding prostate cancer, ibearoted that mortality patterns were substatiall
homogenous in many countries of the European Ufibe. highest death rates were among Swedish
men (35 deaths per 100,000 men), while the lowesewn Bulgaria (10 deaths per 100,000 men). In
contrast to the above-mentioned neoplasms, mortaldévelopment from bladder cancer was
considered low and quite similar in most of thedp@an Union countries.

According to figure 18, mortality from lung cancgas the highest among Hungarian and Czech
males (112113 deaths per 100,000 men). The lowest death ve¢es recorded in Sweden and
Portugal (3538 deaths per 100,000 men). Regarding mortalitiepat from stomach cancer, it can
be said that the highest deaths rates remainedthodnia (43 deaths per 100,000 men), while the
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most favorable decline was observed in Bulgariagdm, France and Greece {18 deaths per
100,000 men). Mortality development caused by ealta cancer remained extraordinary high in the
Czech Republic (53 deaths per 100,000 men), whil&$ the lowest among Greek males (10 deaths
per 100,000 men). Mortality patterns of prostatencea, which were considered low and
homogeneous in 1980, substantially increased int wbthe European Union countries during the
1990s. The highest death rate was still prevailin§weden (36 deaths per 100,000 men). In contrast
to the above-mentioned neoplasm causes, mortaditgldpment of bladder cancer was lower among
the male population of the European Union countries

Figure 19 shows that lung cancer mortality was igantly favorable among most of the
Western European countries. It is important to ribeg death rates were considered low in such
countries as Sweden and Finland {84 deaths per 100,000 men), while in most of thenéw
communist countries it remained extraordinary hifgr example: Hungary, Poland and the Baltic
States). Mortality development from stomach camdgch was high in 1980 and 1990s, substantially
decreased in 2006. Despite this fact, it can berd®bed that mortality was high across the Baltic
States (2932 deaths per 100,000 men). It should be emphadizad mortality patterns from
colorectal cancer significantly reduced in WestEurope than among former communist countries.
Mortality was considered unfavorably high in thee€lz Republic, Hungary and Slovakia {43
deaths per 100,000 men).

Fig. 20— Mortality from the most frequent malignant neoplaspisU countries, 1980,
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Fig. 21— Mortality from the most frequent malignant neoplass, EU countries, 1990,
females (standardized death rates, per 100,000q@essWHO European Standard
Population)
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Fig. 22— Mortality from the most frequent malignant neoplasnEU countries, 2006,
females (standardized death rates, per 100,000q@&sWHO European Standard
Population)
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According to figure 20, it can be noted that mdtyafrom breast cancer was most frequently
diagnosed in Western European countries. Morteditgs were an extraordinary high in Belgium, the
Netherlands, Denmark and the United Kingdom-{Bbdeaths per 100,000 women). The lowest death
rates were observed in Bulgaria, Romania, Latvilathuania (1618 deaths per 100,000 women).
Mortality patterns from colorectal cancer were reed at significantly high following the lung
cancer. The highest mortality rate of the femalpypation was typical for countries such as Denmark,
the United Kingdom, Ireland, Hungary, the Czech idip, Austria, Belgium and the Netherlands
(23-30 deaths per 100,000 women). Regarding stomacltecamortality development was
significantly high in Portugal and the Baltic S&{@224 deaths per 100,000 women), while among
Greek and Danish women it was the lowesti(®deaths per 100,000 women). It is important tmkn
that lung cancer mortality was differentiated asrosst of the European Union countries. Mortality
rate was the highest in Denmark, Ireland and thé&ednKingdom (2325 deaths per 100,000
women). In contrast to the above-mentioned fornmexdplasms, mortality from bladder cancer was
the lowest.

Figure 21 shows that in 1990 mortality from breaanhcer cointinued to be extremely high
Western Europe (for example: Denmark, the Uniteagklom, Ireland, the Netherlands and Belgium).
In addition, mortality patterns significantly inased among the former communist countries (for
instance: Bulgaria, Romania, Latvia and Lithuaniprtality development from colorectal cancer
among women remained quite homogeneous in manypEamo Union countries. Despite this
observations, it can be noted that the highesthdestt was observed in Hungary (28 deaths per
100,000 women), while in Greece it was the lowBsidaths per 100,000 women). It is important to
know that lung cancer mortality of the female papioin soared in contrast to previous years. The
highest death rate was recorded in Denmark (3&dqmr 100,000 women), while it was the lowest
among Spanish, French and Portuguese womehd8aths per 100,000 women). Mortality patterns
from stomach cancer remained homogeneous almadit @ountries except Estonia and Latvia which
remained at a high level.

Figure 22 illustrates significant differences in natity development of the female population
from the most frequent neoplasm causes. One ohtist unfavorable changes in mortality patterns of
women were observed in Denmark. The death rate frorg cancer in this country had been
extraordinarily high (44 deaths per 100,000 wom&hg lowest death rate was observed in Portugal,
Spain and Lithuania (8 deaths per 100,000 womelthoAgh mortality from breast cancer was most
frequently diagnosed in the European Union, maytadievelopment of recent years indicates that
lung cancer is becoming one of the most domingregyf malignant neoplasms among females.

7.4 Lung cancer within mortality development

Lung cancer has been a major public health prolieBurope for many years. This disease is the
most frequent cause of death in males in the ntgjofithe European Union countries and one of the
most common in females. Tobacco smoking among peaplstill the main risk factor which
contributes to the emergense of lung cancer. Thedithis subchapter is to analyze lung cancer
mortality patterns and reveal the differences betw&Vest and former communist countries of
Europe, with special emphasis on changes in terhperails.
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Fig. 23— Development of mortality from lung cancer, WestdEuropean countries, 1982006, males
(standardized death rates, per 100,000 persons, WEHi@bpean Standard Population)
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Source: Author’s own calculation based on datenfitdHO mortality database
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Fig. 24— Development of mortality from lung cancer, postromunist European countries, 1982006,
males (standardized death rates, per 100,000 pess#W¥HO European Standard Population)
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Source: Author’s own calculation based on datmfitdHO mortality database
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Fig. 25— Development of mortality from lung cancer, Westdiuropean countries, 1982006, females
(standardized death rates, per 100,000 persons, WH@pean Standard Population)
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Fig. 26— Development of mortality from lung cancer, post-comnist European countries, 1980
2006, females (standardized death rates, per 100 €rsons, WHO European Standard Population)
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Figure 23 reveals that mortality patterns from lwamncer were significantly differentiated across
Western European countries. From 1980 to 1986 itgrtd the male population was extraordinary
high in Belgium and the Netherlands (£121 deaths per 100,000 men). Also, developmentrgj |
cancer mortality was significantly high in the Wdt Kingdom and Finland (9107 deaths per
100,000 men), while the lowest death rate was dsgbin Portugal and Sweden (less than 45 deaths
per 100,000 men). Throughout the entire period atiytpatterns caused by lung cancer substantially
deacreased in countries such as the NetherlandsUtlited Kingdom, Belgium and Finland. In
general, since the second half of the 1980s, nigrtaatterns from lung cancer changed in many
Western European countries, i.e. mortality was gaig deacreasing.

According to figure 24 it can be said that develepimof lung cancer mortality among post
communist European countries was significantlyedéht. Throughout the entire period mortality
from lung cancer was observed at an extremely leighl in Hungary (121 deaths per 100,000 men).
From 1980 to 1986 mortality rate was recorded gh i the Czech Republic (14215 deaths per
100,000 men), but in the subsequent years, it gyaigly declining. It is important to note, that avfe
the most intensive development of lung cancer rityrt@as observed in Slovenia, Slovakia, Poland
and the Baltic States. In comparison with the aboeationed countries, mortality patterns were
considered low among Bulgarian and Romanian fem@2%6 deaths per 100,000 men). Since the
mid 1990s lung cancer mortality of the male popafatthanged in a favorable direction and was
gradually declining almost in all the post-commuiesuntries of Europe.

Figure 25 illustrates that lung cancer mortalitytioé female population in Western European
countries was quite homogeneous. There are sevetaltries (Denmark, the United Kingdom,
Ireland, Netherlands and Sweden) where mortalityl& considered high and intense. Development
of lung cancer mortality among Danish women remaitsemely high (for example: from 1980 and
2006 mortality level increased from 22 to 44 deatbis 100,000 women). It is important to note that
development of lung cancer mortality was recordegh hn the United Kingdom, Ireland and the
Netherlands. One of the most striking examples oftatity patterns from lung cancer was observed
in Spain and Portugal (less than 10 deaths peO@0Q0nen). In contrast to mortality patterns of the
male population, mortality from lung cancer amongnven remained unfavorable and steadily
growing in most of the Western European countrfes ¢xample: Denmark, the Netherlands and
Sweden).

Over the past two decade’s lung cancer mortalitg v@as extraordinarily high for Hungarian
females (see Fig.26). From 1980 to 2006 mortalityiag women increased from 15 to 31 deaths per
100,000 women. In Poland, Slovenia and the Czegulilie women's mortality rate was relatively
lower than in Hungary, but it showed a significamtrease. In other post communist countries
(Slovakia, Bulgaria, Romania and the Baltic Statdsyelopment of lung cancer mortality was
significantly low and homogeneous. One of the ngigking example of mortality patterns was
recorded in Lithuania (10 deaths per 100,000 women)
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Fig. 27— Trends in excess male mortality from lung cancerggfern European countries, 1982006
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Fig. 28 — Trends in excess male mortality fronmlyi cancer, post-communist European countries,
1980-2006
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According to the trends in excess male mortalitg, gan identify significant differences among
Western European countries (see Fig.27). For alit\Waropean countries, except Spain, the trends in
excess male mortality were gradually decreasingesine 1989, In Spain the curve achieved its peak
between 1980 and 199Gherefore it can be considered as the most negatnd. It is important to
note that the increase of tobacco smoking as veelh &arious exogenous factors (for instance: air
pollution, environmental contamination) could be tause of high intensity in the sex ratio. It ban
said that mortality patterns from lung cancer instéen European countries had already passed its
peak and is gradually declining.

Over the last two decades, variations in mortatiptterns among post-communist countries
considered become apparent (see Fig.28). It caroteel that the excess male mortality was the most
unfavorable in Lithuania. Also, the curve was hjgfilictuated in Slovakia and other Baltic States.
Substantial progress in mortality reduction waseolsd in the Czech Republic. It is important to
emphasize, that in contrast to Western Europedsrén excess male mortality from lung cancer
remained high and mostly unfavorable across folmoermunist European countries.

It should be noted that the gender differencesuinylcancer mortality continues to be quite a
serious health problem in the European Union. Tobaenoking as a major risk factor is a global
threat against which people need to implement tbst istringent and effective measures. Taking into
account high and still growing incidence of lungcer, the problem of prevention of the disease
becomes extremely important for Europe.

7.5 Age and sex distribution by lung cancer mortality

In most of European countries considerable groviitbrg cancer mortality among males and females
occurred from the second half of thé"a@ntury. At the end of 1990’s lung cancer becameenost
extensive and frequently diagnosed form of oncalalgilisease in the majority of European countries.
Extremely high level of lung cancer mortality inrBpean countries was caused by tobacco smoking
habit. Tobacco smoking is affected by a whole warig social, economic, cultural and behavioural
determinants. Among many social changes which oeduin the 28 century in industrialized
countries, smoking habits among women is the misgtlg. Smoking women can be considered one
of the most pressing social and demographic chgdiein the 2% century. In spite of high consumer
demand for tobacco products in Europe, the indisatd oncological pathology (lung cancer) in
females are still lower than among men, but atdhme time pernicious habits of young women
(smoking) remains as the most serious problem.yBwer knows that carcinogenic substances contain
in tobacco smoke adversely affects the lungs, wimichrn contributes to lung cancer. Lung cancer is
the first among men and the second most commongnaait neoplasm after the breast cancer in
women. It may be noted that lung cancer is the mostmon cause of death associated with tumors.
Elderly people over 65 are the most numerous ptipuk suffering from lung cancer (Batura-
Gabryel and Foremska-Iciek 2007).

The primary aim of this subchapter is to reveal Wkirad of age groups are the most vulnarable in
terms of the lung cancer. We have separated matbgemales’ deaths on the following age-groups:
044, 4554, 5564, 65-74, 7584, 85+. This allows to indentify which age groupthe most
affected in terms of lung cancer mortality.
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Fig. 29— Lung cancer mortality by age, EU countries, 1980ales
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Fig. 30— Lung cancer mortality by age, EU countries, 1990alas
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Fig. 31— Lung cancer mortality by age, EU countries, 2006alas
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According to the graphical indicators, mortalitytteans from lung cancer were substantially différen
among older people. In 1980 lung cancer mortalitgs in the age group 664 were the highest in
comparison with the other age groups (see Fig:P®. highest death rate was recorded in Belgium
and the Netherlands (484 deaths per 100,000 men), while in the lowestotserved in Portugal. In
the age group 5%4 the highest mortality rate was observed in tkec@ Republic (38 deaths per
100,000 men) and the lowest in Portugal and Swé8leh deaths per 100,000 men). The age-group
75-84 was substantially different from above-mentioage groups. The death rate was considered
high in the Netherlands (26 deaths per 100,000 nvetmi)e it was minimal in Portugal (5 deaths per
100,000 men). In contrast to previous age-groupsj kcancer mortality was considered low in the
age groups-844 and over 85 respectively.

Figure 30 shows that in 1990 lung cancer mortaity remained high in the age-group-63.
Mortality was significantly high in the Netherlan{® deaths per 100,000 men) and remained low in
Portugal (13 deaths per 100,000 men). It is immbrt@ note that mortality from lung cancer was the
most frequent in the age groups-88 and 5564. The highest death rates were recorded in nfost o
the former communist countries (Hungary, the Cheepublic, Poland, Slovenia, Slovakia and the
Baltic States). Mortality among the age-group-8% was considered high in the Netherlands (27
deaths per 100,000 men), while the lowest was fomn8ulgaria (4 deaths per 100,000 men).
Mortality patterns in the age groupsdd, 4554 and 85 remained low.

To conclude, it can be mentioned that lung cancertatity of the male population was
substantially different among West and the formammunist European countries. Mortality rates
continued to be the highest in the age groupg#%and 7584.
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Fig. 32— Lung cancer mortality by age, EU countries, 1988males
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Fig. 33— Lung cancer mortality by age, EU countries, 1996males
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Fig. 34— Lung cancer mortality by age, EU countries, 200énfales
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According to figure 32 it can be seen that develepinof lung cancer mortality among women was
significantly low and quite homogeneous almost linEairopean countries. Mortality of the female
population was the most frequent in the age grofip®-64 and 6574. Mortality patterns from lung
cancer were significantly high in the United KinggdoDenmark, Ireland, Hungary and the Czech
Republic, while in France, Portugal and Spain threye considered low.

Figure 33 shows that since 1990, development of kkencer mortality soared in most of the
Western European countries. For the age group%bthe highest mortality rate was in Denmark (14
deaths per 100,000 women), while the minimal ra&s wecorded in Spain. In the age-group/@b
mortality rates were the highest in the United Kiogn (11 deaths per 100,000 women) and the
lowest were in Spain. In all other age groups ntitytevas significantly low.

The further development of lung cancer mortalityy ¢® considered as the most unfavorable.
According to figure 34, mortality level of the felagopulation significantly increased in most of th
European countries. It is important to note thagleancer mortality was extraordinarily high and th
most frequent among Danish women. Compared to quevaige groups, mortality from lung cancer
significantly increased in Austria, Belgium, Sloi@nGermany, Sweden and the Czech Republic,
while in Spain and Portugal it remeined low. In tiker age groups {84, 4554 and 85+) mortality
level caused by lung cancer was lower, but neviedsein Hungary, Denmark and the Netherlands
deaths rates remained significantly high.

To conclude, it can be said that lung cancer afeltterly people most often. The highest rates of
lung cancer mortality observed among seniors wlaggeis over 55 years. People younger than 45
years rarely suffer from this disease. Their sharghe total mass of cancer patients is lower.
Significant changes which were observed at the Istieges of the epidemiological transition (for
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example: aging) can be directly linked to such degtas increased mortality from malignant
neoplasms. Taking into account that lung cancer desglop in the middle rather than late ages, the
elderly people remain to be the most vulnergialg of the population of the European countries.

It has to be mentioned, that over the past few @ecdung cancer mortality among the female
population increased substantially, while among remas gradually declining. Lung cancer is the
exclusive form of neoplasm, which directly deperas smoking habits. Despite the numerous
measures taken against smoking, tobacco consungiies not cease to decrease, it still remains one
of the most popular and detrimental habits in s@mentries of the European Union (for instance:
Denmark). Even in the countries where tobacco aopsion is still low among women, many
women's lives are already negatively affected byldng, for example, through their husbands'
spending scarce resources on cigarettes, theirtatingxposure to second-hand smoke and,
increasingly, having to cope with a spouse's digath smoking.

The challenge that the European Union countries &dhe beginning of the 2tentury is how
to stop the female wave of the smoking epidemidjqadarly in developed countries. There needs to
be a wider recognition that women’s tobacco usegtobal health and demographic problem and that
effective women-centred tobacco control programafesild be implemented at international as well
as national levels. Unless there is a strong, doated effort with the aims of preventing girls and
adolescents from starting to smoke, and of asgistessation, the tobacco epidemic will take a
terrible toll on women (Mackay and Amos 2007).

7.6 Hierarchical cluster analysis of mortality patterns from the most
frequent malignant neoplasms

Mortality development from lung cancer and otheqfrent forms of malignant neoplasms in various
countries of the European Union continues to beecan urgent problem in the context of the last two
stages of the epidemiological transition.

The annual rates of newly diagnosed cancer patsrdsdeaths from cancer (mortality rates) are
changing. Some form of malignant neoplasms (fotamse: stomach cancer) are becoming less
common, but others are increasing, such as lungecaihe different countries and regions of the
European Union show significant differences in speed and direction of trends in cancer incidence
and mortality rates for the most frequent formsnaillignant neoplasms. Sex-specific distinctions are
still apparent for most cancers too, whether exarhibby residence or over time. With some
exceptions, the observed variations in incidencd amortality rates largely reflect the varying
prevalence and distribution of risk factors withimd between European countries, as well as
differences in the effective implementation of aancontrol measures. The time trends in cancer risk
also vary between the European Union countriessamde cancers show different trends between
men and women. For instance, lung cancer rategratially decreasing in many countries among
men (particularly in Western European countries) imereasing among women, particularly in
Denmark, the Netherlands, Sweden and Hungary. Heratountries (for example: Hungary), lung
cancer rates are still high in both sexes (Colegtaal. 2008). The basic aim of this sub-chaptéo is
identify mortality differentiation from the mostefquent malignant neoplasms; therefore we need to
group the EU countries through a hierarchical eluahalysis.



Maxat Kulzhanbekov: Development of lung cancer aldyt in the European Union from 1980 to 2006 89

Fig. 35— EU country grouping according to male mortalitydm the most frequent malignant neoplasms,
1980-1986
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The result of the country grouping based on thetetuanalysis (entry data in the table 17) can be
clearly seen in figure 35. Specifically, the setelctountries are divided into three basic groupe T
first group consists of seven countries such agriaidHungary, Slovenia, Finland, France, Ireland
and Sweden. According to the previous analysis tatity levels from the most frequent malignant
neoplasms were significantly high among Hungariad kish males. The second group consists of
five countries such as Belgium, the Netherlands, tinited Kingdom, Denmark and the Czech
Republic. It can be noted that lung cancer as a®lcolorectal cancer considered being the most
frequent causes of death of the male populatioth@se countries. The countries like Bulgaria,
Romania, Portugal, Greece, Italy, Spain and Potetong to the third main group. In contrast to the
second group, mortality from the most frequent grant neoplasms was substantially low in the
third group (especially by lung, colorectal andgpate cancer).
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Tab. I7 — Characteristics of country-groups according toetlaverage value, 1980986, malegstandardized
death rates, per 100,000 persons, WHO European 8&ad Population)

Ne | Country-groups | lung cancef colorectal cancpr _stomach carjcer _bladuarec| prostate cancer
Austria 72.80 35.18 35.15 10.72 26.84
Hungary 94.24 38.21 43.12 11.46 26.66

1 Slovenia 81.82 28.02 40.15 7.93 23.70
Finland 89.90 19.89 2741 7.54 28.93
France 64.01 28.58 17.74 10.78 27.87
Ireland 73.46 34.11 22.79 7.18 24.56
Sweden 36.43 24.79 17.74 6.90 3241
Belgium 117.77 31.98 22.80 13.74 30.57
Netherlands 116.94 29.59 25.20 12.19 28.80

2 United Kingdom 102.06 31.85 24.03 12.19 23.26
Denmark 81.36 38.02 17.14 14.89 29.26
Czech Republic 112.43 51.28 30.94 1241 24.06
Bulgaria 53.58 18.94 33.98 6.47 11.35
Romania 47.15 12.42 31.66 6.80 12.15
Portugal 32.08 20.41 41.58 7.74 22.66

3 Greece 68.24 8.67 16.67 10.18 12.96
Italy 81.51 23.05 32.96 13.76 19.13
Spain 55.11 16.38 26.06 11.84 21.89
Poland 86.98 18.90 42.01 10.67 14.52

Source: Author’s own calculation

According to table 17 we can identify three groopsountries which are differentiated between to
each other. In the period from 1980-1986 mortdlityn lung cancer was an extraordinary high in the
second group of countries (Belgium, the Netherlattis United Kingdom, Denmark and the Czech
Republic), while in the first and third groups afuntries it was substantially lower. Mortality from
colorectal cancer among men considered to be mmghe first and second groups of countries. In
regards to stomach cancer, we can indentify firstl @hird groups of countries, which had
significantly high death rates. It is importantiate that mortality level from bladder cancer wagey
similar in all country-groups; nevertheless it valightly higher in second group of countries. Ihca
be emphasized that mortality from prostate cancas wonsiderably high in the first and second
country-groups, whereas it considered to be lothii group.
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Fig. 36 — EU country grouping according to male mortality fro the most frequent malignant neoplasms,
2000-2006
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Figure 36 allows us to identify three main groupd &ix subgroups. The first group consists of the
majority of Western European countries (Austria,rr@amy, Ireland, Finland, Portugal, Sweden,
Belgium, France, the United Kingdom, the Nethertaadd Denmark), in which male mortality from
lung, stomach and bladder cancer can be considsreinificantly low. In contrast to the first gmu

the second group consists of a small number of tcesn(Bulgaria, Romania, Greece, lItaly, Spain,
and Poland), where mortality from prostate cancas substantially lower than in the first and third
group. The third group includes such countrieshes@zech Republic, Slovakia, Hungary, Estonia,
Latvia, Lithuania and Slovenia. According to thé-slnapter 7.3, it can be assumed that lung cancer
mortality was significantly high in the third groudortality level from colorectal and stomach cance
also considered to be high in these countries. Rilmmabove-mentioned analysis, it can be seen that
the differentiation between the clusters is fagbrious, because all the countries belonging tacer
groups and subgroups showed significantly diffeqgaiterns of mortality from the most frequent
malignant neoplasms.
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Tab. 18— Characteristics of country-groups according to theerage value, 2062006, malegstandardized
death rates, per 100,000 persons, WHO European 8&ad Population)

Ne | Country-groups | lung cance colorectal cancpr _stomach carlcer _bladuerec| prostate cancer
Austria 52.60 28.39 13.27 7.58 26.13
Germany 57.53 28.12 13.07 7.59 23.25
Ireland 52.53 30.30 11.29 6.21 30.76
Finland 48.37 17.56 10.61 571 28.30

1 Portugal 42.11 28.87 26.40 7.86 27.68
Sweden 31.95 21.04 7.89 6.80 36.51
Belgium 76.43 22.87 8.11 9.38 21.82
France 64.14 24.26 8.90 9.50 24.63
United Kingdom 55.45 23.95 10.11 8.61 26.44
Netherlands 74.00 26.46 11.22 9.45 28.31
Denmark 63.10 31.52 7.40 11.80 34.29
Bulgaria 57.23 26.92 20.39 7.41 15.56
Romania 65.90 21.71 23.74 8.88 15.35

2 Greece 70.95 14.79 11.80 10.76 18.84
Italy 67.74 23.99 16.70 10.30 17.96
Spain 67.25 27.72 14.65 13.54 20.96
Poland 97.65 29.14 22.30 13.28 22.36
Czech Republic 81.96 49.82 16.25 10.82 29.36
Slovakia 76.06 47.46 21.39 9.19 24.42
Hungary 111.27 51.76 23.36 11.99 26.05

3 Estonia 85.65 29.30 30.39 10.43 33.14
Latvia 81.52 28.47 29.97 12.40 30.43
Lithuania 86.47 29.27 30.79 11.51 31.60
Slovenia 72.91 36.98 22.98 9.96 32.53

Source: Author’s own calculation

Table 18 suggests that throughout the entire peariodality from lung cancer considered to be high
in the third group of countries (the Czech Repul8iovakia, Hungary, Estonia, Latvia, Lithuania and
Slovenia), while in the first group of countriesvitas substantially lower. Also, mortality from
colorectal cancer among men considered to be mmgtne third group of countries. In regards to
stomach cancer we can reveal the third group ofittis, which had significantly high death ratés. |
is important to note that mortality level from btkat cancer was quite similar in all country-groups;
nevertheless it was slightly higher in second driddtgroup than first. It can be emphasized that
mortality from prostate cancer was considerablyhhigthe first and third country-groups, whereas it
considered to be low in second group.



Maxat Kulzhanbekov: Development of lung cancer aldyt in the European Union from 1980 to 2006 93

Fig. 37— EU country grouping according to female mortalifyfom the most frequent malignant neoplasms,
1980-1986
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In contrast to cluster indicators that were obsgreenong men on the previous dendrograms,
mortality patterns among women was significantlffedentiated. All the countries of the European
Union can be divided in two basic groups and fouals subgroups. Countries such as Austria, the
Czech Republic, Hungary, Belgium, the Netherlaridsnmark, the United Kingdom and Ireland
belong to the first group, in which lung, coloréctdadder and breast cancer mortality among women
can be considered significantly higher than in ¢beond group. The second group unites countries
such as Bulgaria, Portugal, Finland, Poland, It8lpvenia, France, Sweden, Greece, Romania and
Spain. In contrast to first country-group, in thesentries, mortality patterns from the most frague
malignant neoplasms considered to be low.
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Tab. 19 — Characteristics of country-groups accaorgito the average value, 1980986, femalegstandardized
death rates, per 100,000 persons, WHO European 8&ad Population)

No Country-groups lung cancer|  colorectal cancdr stomach canker bladaeec | breast cancer
Austria 11.83 23.58 17.25 2.87 30.12
Czech Republic 11.13 26.84 15.44 2.34 31.07
Hungary 16.18 27.19 19.36 2.20 29.89

1 Belgium 9.77 23.34 11.18 3.14 37.24
Netherlands 10.69 2255 10.60 2.79 37.74
Denmark 29.03 28.58 8.61 3.98 38.24
United Kingdom 27.61 23.20 10.54 3.46 40.73
Ireland 24.86 25.48 12.12 2.33 37.27
Bulgaria 8.85 13.47 19.17 1.39 19.60
Portugal 5.56 13.80 20.51 1.76 2214
Finland 8.94 15.29 15.02 147 22.81
Poland 11.03 13.99 15.95 143 20.92

2 Italy 9.55 1543 15.89 2.26 28.28
Slovenia 10.93 18.79 18.14 1.82 29.40
France 6.07 17.35 7.70 2.10 27.35
Sweden 11.66 18.57 9.19 2.03 26.34
Greece 9.27 7.67 9.05 1.97 20.85
Romania 8.37 9.94 13.35 1.69 17.92
Spain 5.49 11.71 12.96 1.82 20.31

Source: Author’s own calculation

Table 19 illustrates that throughout the entirdqeemortality from lung cancer considered to behhig
in the first group of countries (Austria, the CzeRbpublic, Hungary, Belgium, the Netherlands,
Denmark, the United Kingdom and Ireland), while time second group of countries it was
substantially lower. Mortality from colorectal camamong women considered to be high in the first
group of countries. In regards to stomach cancecavesay that the second group had significantly
high death rates (Bulgaria, Portugal, Finland, Ralaltaly, Slovenia, France, Sweden, Greece,
Romania and Spain). Mortality level from bladdenaar was slightly higher in the first group than
second. It can be emphasized that mortality froealr cancer was considerably high in the first
country-group, whereas it considered to be loweitoad group.
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Fig. 38— EU country grouping according to female mortaliffom the most frequent malignant neoplasms,
2000-2006
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According to figure 38, substantial differenceswe=n the two main groups of clusters can be
observed. The first group which is located at thye of this figure unites many countries of the

European Union (Austria, Germany, Slovenia, Sloaakioland, Sweden, Belgium, France, Bulgaria,
Italy, Romania, Finland, Greece, Spain, Portugal the Baltic States), where mortality from lung

and colorectal cancer considered to be lower thahe second country-group. The second group of
clusters unites six countries such as the Czechuliliep Hungary, Ireland, the Netherlands, the

United Kingdom and Denmark) where mortality patsefrom lung and colorectal cancer can be
considered high. Thus, using hierarchical clustealysis, the EU countries were determined and
grouped in terms of mortality from the most frequealignant neoplasms.
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Tab. 20— Characteristics of country-groups according to theerage value, 2062006, females
(standardized death rates, per 100,000 persons, WEHi@bpean Standard Population)

No | Country-groups | lung cancer] colorectal cancdr  stomach canfer  bladdwec | breast cancer
Austria 16.95 15.86 7.22 2.07 25.65
Germany 16.76 17.67 7.05 2.23 26.92
Slovenia 16.98 18.73 9.17 218 27.52
Slovakia 11.93 2151 8.90 181 24.55
Poland 19.65 16.88 8.07 201 21.33
Sweden 21.33 15.16 4.13 2.08 22.22
Belgium 17.03 1481 3.43 181 29.69

1 France 12.40 13.93 3.39 1.77 25.87
Bulgaria 9.56 15.93 9.89 1.65 21.37
Italy 13.02 14.39 8.02 1.67 24.90
Romania 11.71 13.56 8.93 1.78 23.04
Finland 12.21 11.62 5.73 134 21.83
Greece 11.00 10.51 5.84 181 22.12
Spain 7.65 14.92 6.34 181 19.92
Estonia 11.89 17.40 13.93 1.95 25.37
Latvia 9.38 17.58 12.90 1.94 24.95
Lithuania 8.33 16.32 12.62 1.82 24.37
Portugal 7.29 16.36 11.93 1.83 2221
Czech Republic 18.77 24.26 7.89 261 27.01
Hungary 31.65 27.25 10.28 2.64 30.85

2 Ireland 27.34 17.15 5.72 211 31.93
Netherlands 26.97 18.14 5.17 259 3161
United Kingdom 30.12 14.63 4.30 293 29.17
Denmark 42.04 22.87 3.67 3.90 34.09

Source: Author’s calculations

According to table 20 we can identify two groupscofintries which are differentiated between each
other. In the period from 2000-2006 mortality lefelm lung cancer was significantly high in the
second group of countries (Austria, Germany, SlajeBlovakia, Poland, Sweden, Belgium, France,
Bulgaria, Italy, Romania, Finland, Greece, Spaorii®jal and the Baltic States), while in the fasd
group of countries it was substantially lower. dt important to note that mortality rates from
colorectal, bladder and breast cancer considerdx tlow in the first group of countries. Mortality
rates from stomach cancer were slightly high in firgt group of countries, while in the second
country-group it considered to be lower. Mortaléyel from bladder cancer was slightly higher in
second group of countries than in first.
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Conclusion

The analysis conducted in the Master Thesis cov@@&dyears (198@006) and presented the
evidence of mortality development from lung canaed other forms of malignant neoplasms in the
European Union. The observed trends demonstrate ntuoatality trends still have substantial
differences among most of the countries of the gean Union. A comprehensive analysis of the part
7.1 indicates that mortality development withindiavascular diseases still remains the most frelquen
and wide-spread disease in comparison to malignaaplasms. During 1980 and 2006 mortality
trends from circulatory diseases significantly apshin many countries. Particularly, in 1980’s male
mortality was extraordinary high in Estonia, Hunghatvia, Poland and the Czech Republic.
Comparatively low tendencies were recorded in Sp&imeden and France. In subsequent years
mortality trends were gradually declining in manye$tern European countries, while mortality has
remained relatively high in many Eastern Europeauntries. In contrast to circulatory diseases,
mortality development from malignant neoplasms wsabstantially homogeneous among many
European Union countries.

The part 7.2 allows to define mortality developmé&aim neoplasms among male and female
population. Mortality trends from neoplasms werdstantially homogeneous in Western Europe.
Initially, most of the countries had an extremelghhmortality rates, (France, the Netherlands and
Belgium). In the post-communist countries (for amgte: Hungary, Slovakia and Baltic States)
mortality was exceptionally high. Initially, maleamality in Romania and Bulgaria was relatively
low, but in subsequent years it was considerecdkthigh. As for women, mortality trends in Western
Europe were rather heterogeneous. Neoplasm wasothenon cause of death among Danish, Irish
and British women. In post-communist countries flermaortality from cancer was extremely high in
Hungary and the Czech Republic, while in other toe®m mortality was less intense. Over the past
decade mortality trends in Western Europe changeal positive direction (especially among men),
while in the former socialist countries it contisu® be high. There are many reasons according to
which, one can argue about positive and negatiasores that influenced the development of cancer
mortality. Firstly, these favorable trends were iagbd due to the improvement of social
infrastructure, increasing economical liberty aisihg living standards. Also the following could be
mentioned: improvement in early detection of nesipis: (screening), adopted strategies on national
levels. Secondly, many important circumstances sgaffeographical location, political regime, living
conditions as well as nutrition cultures are resgua for the shape of mortality due to mentioned
causes of death within the European Union countfiésis, in many post-communist countries of
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Europe (for example: Latvia, Lithuania, Estonia &udand) mortality from neoplasms was very high
and intense after the collapse and reformatiortstdio place at the end of 1980's.

Taking into account “supposed relation” betweentality and social stability (favorable living
conditions, social security, and high-quality of dizéne) within the concrete country, external
exogenous factors that also play an important rolest be taken into consideration. Industrial
progress that has been emerging in most of Europmamtries follows by pollution of air, all kind$ o
carcinogens that can negatively affect people's. lif can be noted that natural and man-made
disasters can cause long-term effects for humamgbeilhe striking examples of human catastrophes
are the Chernobyl accident and a breakdown in Foieu®Nuclear Station in Japan. In general, not
only exogenous factors continue to adversely affectital activity of the population in European
countries, but also, society itself faces many [@wmis that have been hidden in our behavior. Such
behavioral factors as poor diet, sedentary lifest@ddiction to drinking alcohol beverages and
tobacco dependence has led to the fact that pewpléncreasingly suffering from cancer. Thus,
guided by serious arguments, it can be said thathdecaused by malignant neoplasms in many
countries of the European Union continue to berbgneous. Among the most frequent forms of
malignant neoplasms, lung cancer remains the nmasimon. Significant increase of lung cancer
mortality among women was recorded almost in all &hlintries. In the United Kingdom, the
Netherlands, the Czech Republic, Belgium and Hungaortality development from neoplasms
remains extremely high. During the past few decadestality from breast cancer was unusually
high among the European women. At the end df @ntury this situation changed. Lung cancer
became the prevailing cause of death among fenpgdetscularly in Denmark, Hungary and the
United Kingdom.

According to the subchapter 7.4 it can be said thattality development from lung cancer was
very distinctive between West and post-communisbpge. In 1980’s West European countries faced
a significant reduction from lung cancer mortaliyhile in post-communist Europe, mortality was
considered to be high. From 1980 to 1987 the Nkethds and Belgium had the highest level of lung
cancer mortality among men. Among the post-comnilusopean countries Hungary had extremely
high death rates. Mortality from lung cancer walsssantially high in Poland, the Czech Republic and
the Baltic States. One of the most favorable tremds recorded in France, Austria, Romania and
Bulgaria, Sweden and Portugal. It is important eterthat at the end of 1980 lung cancer mortality
was gradually declining across West European cmstwhile in post-communist Europe mortality
was increasing. In contrast to male trends, meytaléevelopment among women was substantially
different. Throughout the entire period lung canemrtality was very high in Denmark, the United
Kingdom, Ireland, Hungary and the Netherlands. &rihe most favorable developments of the lung
cancer mortality was observed for Spanish, PortsguEerench and Lithuanian women. The possible
reason for disparity in mortality patterns amongdpean countries is the difference in tobacco
consumption.

The chapter 7.5 illustrates that lung cancer mitytedostly affected elderly people. According to
the obtained results, it can be said that mosh@fseniors began to die after the age of 45. Th& mo
common in terms of lung cancer mortality is the ggeup 6574. From 1980 to 1990, mortality
among seniors was significantly high in the Uniteithgdom, Belgium, the Netherlands, and the
Czech Republic. In 2006 mortality level was sigrdfitly high in the Baltic countries, Poland and
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Hungary as well. It should be noted that mortatlignds from lung cancer are significantly different
between men and women. In 1980 lung cancer mgrtahiis most common in the age group-34,
but in 1990 and 2006 it was observed to be highaénother age groups (for example=64, 65-74).
Mortality among elderly women was extremely highDenmark. Also, high mortality from lung
cancer was recorded in the United Kingdom, Irelainel Netherlands and Hungary.

According to the chapter 6, it should be mentiotied there are many factors that may contribute
to the emergence of lung cancer. It is importamtdte that lung cancer is related to domestic babit
environmental factors and lifestyle. Chemical amgbarticular radioactive substances such as radon
and asbestos may have negative effect on lungetiddareover, carcinogens as environmental and air
pollution play their negative role in lung cancenergence and development. All these factors are
somehow connected with the external environmemicoupational hazards. In contrast to the above-
mentioned factors, tobacco smoking remains the mestructive and incredibly widespread habit.
Currently, tobacco smoking is a major risk factar lung cancer. In addition, there is the posdipili
of inheriting the defective gene that is a genetiedisposition to malignant tumors. For example,
certain genes influence a person's ability to dbsome of the carcinogenic chemicals contained in
tobacco smoke. If a person with an inherited seitgitstarts to smoke, it may increase the risk of
developing lung cancer compared to other smokesking into account all risk factors that were
mentioned above, it must be emphasized that a m@hafactor plays a key role in the avoidance of
negative consequences carcinogens and rehabilitafie soon as people realize these negative
factors, less people will suffer from this disease.

The obtained results allow to identify the courdrieiith the highest level of cigarette
consumption. According to gender differences descriin figures 42, it can be revealed that
cigarette smoking among girls at age 15 was sigamfly high in Austria, Belgium, Latvia, Hungary
and Germany. Among boys at the same age, smokisgnmweat common in Austria, Spain, Finland,
Denmark, Germany and the United Kingdom. Over thst pwo decades, cigarette smoking (among
adult men and women) has substantially increasedainy countries of the post-communist Europe
(for example: Bulgaria, Hungary, Poland and thetiBgtates), while in Western Europe smoking
was gradually declining (for instance: Italy, FranEinland, Sweden and Portugal). It should bechote
that by the end of the 1990’s smoking prevalence wlaserved in Greece (the highest) as well in
Spain and Slovenia. In contrast to Western Europeamtries, where campaigns against tobacco
smoking began earlier (for instance: increase wédaban for advertising), tobacco products were
much more accessible due to weak control for tabatarket and its cheapness and availability in the
former socialist countries of Europe .

To conclude, it is difficult to predict the combitheeffect of mortality development from
neoplasms in selected countries of the EU, becthesd¢rends differ so widely between countries
according to age, sex and type of cancer. Undolyhtiedparticular countries of the European Union,
for example Hungary, mortality from neoplasms st@mains high for both sexes. However, it is
important to emphasize, that many countries oBhmpean Union (for instance: Belgium, the Czech
Republic, Finland, France and the United Kingdoanehalready made progress in their fight against
cancer with more effective primary prevention, diegjs and treatment. Effective implementation of
further strategies in the future will help to lintiie impact of many negative factors, in particular
strategies to reduce and offset tobacco consumpféective screening for lung cancer; and adoption
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of the treatment that is proven to be effective snaiccessible to all patients. It should be notieat,
significance and priority for tobacco and cancentod can only be achieved with a high level of
political support. In addition, a detailed analysfghe situation on the national level is a kegpsin
implementing social policies against cancer. S@entin the field of medicine and demography
should facilitate further investigation of geograpltand behavioral characteristics of diseases,
mortality and survival for each of the most comntgpes of neoplasm, by age and sex, and to
establish priority areas for cancer control.
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Annex 7. Availability of countries-years on mortaity data
according to ICD 8, 9 and 10

Country ICD-8 ICD-9 ICD-10
Austria X 1980-2001 2002-2006
Belgium X 1980-1997 1998-2004
Bulgaria X 1980-2004 2005-2006
Czech Republic X 1986-1993 1994-2006
Denmark 1980-1993 X 1994-2006
Estonia X 1981-1996 1997-2006
Finland 1980-1986 1987-1995 1996-2006
France X 1980-1999 2000-2006
Germany X 1990-1997 1998-2006
Greece X 1980-2006 X
Hungary X 1980-1995 1996-2006
Ireland X 1980-2006 X
Italy X 1980-2002 2003-2006
Latvia X 1980-1995 1996-2006
Lithuania X 1981-1997 1998-2006
Netherlands X 1980-1995 1996-2006
Poland X 1980-1996 1999-2006
Portugal X 1980-2001 2002-2004
Romania X 1980-1998 1999-2006
Slovakia X 1992-1993 1994-2005
Slovenia X 1985-1996 1997-2006
Spain X 1980-1998 1999-2005
Sweden 1980-1986 1987-199¢ 1997-2006
United Kingdom X 1980-1999 2001-2006




