
Geographia Polonica
2018, Volume 91, Issue 3, pp. 281-299
https://doi.org/10.7163/GPol.0121

INSTITUTE OF GEOGRAPHY AND SPATIAL ORGANIZATION
POLISH ACADEMY OF SCIENCES

www.igipz.pan.pl

www.geographiapolonica.pl

POPULATION AGE STRUCTURE TRANSFORMATION 
IN THE CAPITALS OF THE VISEGRAD GROUP COUNTRIES

Jana Ondačková1  •  Marcela Káčerová2  •  Jozef Mládek3  • 
Dagmar Popjaková3  •  Michal Vančura3

1 Department of Remote Sensing of the Earth and Geoinformatics 
Soil Science and Conservation Research Institute
Trenčianska 55, SK-821 09 Bratislava: Slovakia
e-mail: j.ondackova@vupop.sk

2 Faculty of Natural Sciences, Department of Human Geography and Demography 
Comenius University in Bratislava
Mlynská dolina, Ilkovičova 6, SK-84215 Bratislava: Slovakia
e-mail: marcela.kacerova@uniba.sk

3 Faculty of Education, Department of Geography 
University of South Bohemia
Jeronýmova 10, CZ-37115 České Budějovice: Czechia
e-mails: mladek@pf.jcu.cz • dpopjakova@pf.jcu.cz • vancura@pf.jcu.cz

Abstract
The study provides a compact view of population ageing in the capitals of the Visegrad Group (V4). The 
transformation of the age structure of urban populations is quantified within the context of the V4 countries – 
Czechia, Hungary, Poland and Slovakia. This assessment of the age structure transformation in the V4 capitals 
between 1980 and 2013 was carried out using Webb’s chart and hexagonal diagram methods. The evaluation 
of the demographic ageing of the urban populations brings substantial knowledge of the immanent differ-
ences of the capitals. The similarities between Prague, Budapest and Warsaw and the specific development 
of Bratislava, was revealed.
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Introduction

One of the general regularities of the popu-
lation development in most countries of the 
world involves the change of the population 

age structure, known as population ageing 
(less frequent is the process of population reju-
venation). From the demographic viewpoint, 
these changes involve an increase in the num-
ber or proportion of the population in higher 
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age categories (top-down population ageing). 
The changes also involve a reduction in the 
number and proportion of the younger age 
categories (bottom-up ageing). This seem-
ingly simple assessment of the younger and 
older age categories of the population is com-
plicated by their mutual relationship as well 
as the relationship to the other age catego-
ries of the population under assessment.

Current population development is under-
going many changes. Population aging is one 
of the integral features. The earlier onset 
of this process was recorded in the countries 
of Western and Northern Europe. However, 
special attention must be paid to the coun-
tries of Central and Eastern Europe, where 
significant changes in the political, economic 
and social life after the democratic changes 
in 1989 meant that the aging of the popula-
tion in this area takes place with an interval 
of approximately 20‑30 years, but faster and 
more intensely.

Demographic analysis mostly deals with 
this issue on a national level (Bijak et al. 2007; 
Długosz 2007; Arltová & Langhamrová 2010; 
Bucher 2014; Káčerová & Ondačková 2015), 
which to some extent depends on the availa-
bility of data. The regional level is usually char-
acterized by analyses of NUTS3 or NUTS4 
units (Kurek 2008; Mládek & Káčerová 2008; 
Bucher 2012), or the differences between 
urban and rural areas as a whole (Szymańska 
et al. 2009; Mládek & Čupeľová 2010).

Available studies identify as the old-
est, small rural communities suffering from 
internal out-migration, and the other large 
cities with more complex changes in demo-
graphic behaviour, for example single-person 
households, low marriage rate, high extra-
marital birth rate. Analyses at the city level 
in the area of ​​Eastern Europe focused more 
on urban development (Musil 1997; Ruop-
pila 2004; Kovács 2005; Mykhnenko & Turok 
2007) and social change (Górczyńska 2014), 
and to a lesser extent on demographic behav-
iour (Divinský 2001; Krejčí et al. 2011). These 
papers show that in recent years large cities 
in Central and Eastern Europe have experi-
enced a significant transformation of their 

functional or residential character. These 
changes have also determined the new 
demographic behaviour of urban populations 
in terms of reproductive and family behav-
iour, but also the educational, ethnic, and 
especially age structure.

The urban population is ageing more 
dynamically than the rural population (Enyedi 
2009; Olivieri et al. 2015). The United Nations 
Population Fund estimates that by 2020, over 
50% of the people aged 60 years or older will 
live in an urban environment. Global popula-
tion ageing alongside rapid urbanization will 
mean: (a) Most of us, and more of us than 
ever before, will grow old in towns and cities, 
(b) Of the people living in towns and cities, 
more of us than ever before will be older. 
From 2001 to 2011, the number of older peo-
ple increased by 23.8% in OECD metropoli-
tan areas, while it increased by 18.2% in non-
metropolitan areas (OECD 2015).

The aim of this study is to provide a com-
parative analysis of population aging in the 
capitals of the Visegrad Group countries 
(V4) from the mid-1980s to the present day. 
As shown by previous analyses of the popu-
lation aging of the V4 countries (Káčerová & 
Ondačková 2015), two pairs of populations 
with similar demographic trends were identi-
fied in terms of long-term population develop-
ment: the more liberal Czechia and Hungary 
– that had an earlier onset of population age-
ing – and the more conservative Slovakia and 
Poland with a stronger link to the traditional 
family and a younger age structure. This sug-
gests that the development of the largest 
urban populations in these countries should 
be similar, which was the basic hypothesis 
of the goal of our study. Undisputed, how-
ever, is the urban population factor as shown 
above, which suggests that the aging of the 
urban population is proceeding more dynami-
cally, irrespective of the country’s demo-
graphic development. The urban population 
is subject to trends and changes faster (see 
text below). The specificity of the environment 
is given by higher education, awareness.

V4 is the alliance of three post-socialist 
countries of Central Europe (Czechoslova-
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kia, Hungary and Poland) which was estab-
lished in 1991, and whose aim was close 
cooperation among its member countries, 
in particular their common approach to Euro-
pean integration processes. After the split 
of Czechoslovakia in 1993 into two separate 
states (Czechia and Slovakia) the alliance 
was named V4. The V4 countries represent 
a geographical area that in macro-regional 
terms is most frequently classified as Central 
or Eastern Europe (Morris 1972; De Blij & Mul-
ler 1988; Bičík et al. 2010; UNData 2014).

The four V4 countries have a combined 
population of 64.3 million inhabitants, with 
their capital cities together numbering 
5.1  million inhabitants. Bratislava, the capi-
tal city of Slovakia, is the smallest city, with 
417,000 inhabitants, followed by Prague 
the capital city of Czechia, with 1.2 mil-
lion inhabitants. Budapest and Warsaw, the 
capitals cities of Hungary and Poland, both 
reported 1.7 million inhabitants. Bratislava 
has the smallest area at 368 km2, Prague 
496 km2, Warsaw covers 517 km2 while Buda-
pest 525  km2. Selected indicators are used 
to quantify changes in population age struc-
tures and processes in the context of societal 
development and to identify convergent and 
divergent trends of the populations. The peri-
od under review varies due to the availabil-
ity of comparable data from the 1980s and 
1990s to the present.

Methodology

The analyses of the processes of ageing are 
based on the population databases provided 
by national statistical institutions. All 4 capi-
tal cities were judged as internal urban struc-
tures, i.e., without external agglomerations 
(agglomerated bodies).
The basic methodological processes repre-
sented comparison of chosen demographic 
characteristics of the age structures. Com-
parisons were also used in the organized 
statistical tables and in the chosen graphic 
techniques.

In an effort to synthetically uncover and 
explain the transforming age structures of the 

affected urban populations over the analysed 
period, the study uses several methodologies.

The complexity of the age structure is 
shown by the hexagonal diagram enabling 
the study of spatial and temporal differenc-
es in the aging population (Sonis 1981). The 
essence of this method lies in the character-
istics of each capital city by the relative repre-
sentation of three main age categories of the 
population (0‑14 years, 15‑64 years and 65 
years and over) and their changes, in our case, 
according to different time periods. The result 
of the comparison is a vector (D0‑14, D15‑64, D65+) 
characterized by a triad of values providing 
information on the relative aging of the popu-
lation. When D0‑14 <0, it is bottom-up aging, 
whereas D65 + > 0, refers to top-down ageing.

A synthetic view of the dynamics of the 
population is provided by a Webb graph. 
In this graph, each city is assigned a crude 
rate of natural increase and a crude rate 
of net migration movement. The combination 
of positive and negative crude rates creates 
eight octants. The total population movement 
of octants A, B, E and F is primarily due to the 
natural movement of the population. Con-
versely, the overall movement of octants C, 
D, G and H is decided by migratory popula-
tion movements.

The analysis of population processes is 
based on the traditional crude rate. The 
crude rate of the three analysed processes 
of population dynamics (fertility, mortal-
ity and migration) is subject to the influence 
of the age structure. Their explanatory ability 
is approximate. However, due to the unavail-
ability of a comprehensive time series of more 
specific indicators of major cities (the rates 
by age required to construct total fertility rate 
and life expectancy), we have been forced 
to work with these fundamental indicators.

It is necessary at this point to also draw 
attention to methodological changes in the 
statistical records of international migra-
tion to Budapest and Prague. In the case 
of Budapest, retrospective data are not 
comparable, because since 1995 they have 
been processed using other methods. Until 
1994, data were obtained from the Register 
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of the Ministry of Interior as of 31 December 
1996; the figures from 1995 were obtained 
from the Registry Office for Migration and 
Nationalities as of 1 January 2000. Since that 
date, the processing of data of the Registry 
Office related to the registration of aliens has 
changed (Gödri et al. 2014). For this reason, 
international migration to Budapest is evalu-
ated only since 2001. International migra-
tion to Prague is available throughout the 
entire period of investigation, but it should 
be borne in mind that since 2001 the number 
of migrants has included foreigners granted 
asylum and staying longer than 90 days 
in one calendar year. Since 2004, European 
Union citizens with long-term or temporary 
residence in Czechia have also been counted. 
Finally, Bratislava, has categorized data for 
external and internal migration since 1992.

Historical background

The city and its population is a very dynamic 
concept. In its current structure, it still reflects 
long-term social development. Therefore, 
before the change of age structure of the 
population is analysed, it is necessary to iden-
tify the initial position of the capital cities 
in question. Their status after World War II 
indicates some similarities and differences for 
further development. The direct consequenc-
es of war can be considered as significantly 
uneven. Warsaw was most directly affected 
by the fighting, with up to 85% of the city 
centre completely destroyed. Other cities 
recorded significantly smaller and more uni-
form damage. However, the functional posi-
tion of the capitals changed. Budapest and 
Warsaw continued in their function, although 
on much smaller administrative areas. Prague 
regained Slovakia under its administration 
in addition to Czechia (until 1993). On the 
other hand, however, after its incorporation 
into the Eastern bloc it lost its function as a lib-
eral and democratic link between Western 
and Eastern Europe; this role was taken over 
by Vienna. Bratislava was an entirely different 
case, as until then it had the limited function 
of an administrative centre.

The new social situation in this area also 
brought convergent trends. All of the cities 
gained new populations due to the post-war 
movements. On the other hand, during the 
period of socialism the cities lost adminis-
trative control over their territory. The new 
socialist regime was characterized by central 
planning, i.e., control from above. Although 
at this time, there were planned migration 
flows from the countryside to the cities, pri-
marily in medium-sized cities with mining 
or engineering activity, and where the major-
ity of investment was directed. Subsequently, 
in 1957, Khrushchev introduced a new political 
ideology which was progressively discussed 
by all V4 countries. This policy led to the mass 
construction of pre-fabricated apartment 
buildings in the affected towns, which culmi-
nated in the 1970s and significantly rejuvenat-
ed their age structure. In Bratislava, Prague 
and Warsaw construction was almost entirely 
limited to cooperative and rental apartments. 
In Budapest, the situation was more liberal, 
and to a lesser extent private construction 
also took place. Yet in all the towns, construc-
tion was severely limited and constrained 
(including the lack of support for transport 
and service infrastructure) and the capital cit-
ies grew more slowly than other cities in the 
V4 countries (Mykhnenko & Turok 2007).

The transformation of the 
population age structures in the 
capitals of the Visegrad group 
countries

The majority of the European population 
(71%) lives in cities (Gerőházi et al. 2011). The 
urban population in terms of demo(geo)graphi-
cal research is the first representative and car-
rier of change in the landscape (Bleha et al.) 
that brings the economic and social transfor-
mation of society, including radical manifesta-
tions of the second demographic transition.

However, post-socialist cities such as the 
capital cities of the Visegrad Group (V4) 
countries are specific to the European space. 
Because of this, they are part of the Euro-
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pean ‘shrinking urban areas’. These cities 
suffer from population loss (in most cases 
between 1‑4%). Within the EU, there are few 
places with appreciable increases in popula-
tion. The changes in demographic behaviour 
in this area took place in a relatively short 
time and their internal mechanism differed 
significantly. The changes were heavily influ-
enced by the transformation of social and 
political conditions that brought economic 
and social problems. They were also reflect-
ed in changes in family behaviour (Káčerová 
& Ondačková 2015).

A hexagonal diagram provides a compre-
hensive look at the transformation of the age 
structure of the V4 capitals (Fig. 1) and cap-
tures their radical changes. The first period 
of change between 1980 and 1985 ranks all 
cities among young populations – rejuvenat-
ing bottom-up and also top-down. Growth 
in the proportion of children, however, is dif-
ferentiated. The strongest growth occurred 

in the population of Warsaw, while the lowest 
was recorded in Budapest. The level of rep-
resentation of children in 1985 was highest 
in Bratislava, where the child population still 
accounted for a quarter of the total popula-
tion. Prague followed with one fifth of the 
population represented by children. In Buda-
pest and Warsaw, the proportion of children 
in the population was less than 20%. In the 
case of the Warsaw, it is necessary to empha-
size the faster aging process of the Polish cap-
ital as well as the country itself. The top-down 
aging process from 1980 to 1985 did not 
occur because the proportion of those aged 
65 and over declined. It was due to the lower 
number of births in WWI entering this age 
group. Although in this period we can see the 
beginnings of the second demographic transi-
tion in Central Europe, it is not yet reflected 
in the age structure of the major cities.

In subsequent periods (1985‑1990 and 
1990‑1995‑2000) both, bottom-up and top-

Figure 1. Hexagonal chart of population age structure in the Visegrad Group capitals between 1980 
and 2013

Source: own calculation based on CZSO (2015), GUS (2004‑2014), KSH (2003‑2014, 2015), SOSR 
(1992‑1997, 2015).
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down aging processes are reflected in all 
V4 capital cities. Their intensity or speed is 
variable and differs from the position of the 
parent country capitals in the level of popula-
tion aging. In the second half of the 1990s, 
the aging process from the bottom was 
manifested most notably in the Slovak capi-
tal. The proportion of children in the popu-
lation of Bratislava declined by more than 
four percentage points due to the significant 
postponement of motherhood and parenting. 
A decline was also recorded in the popula-
tions of Prague and Warsaw. The aging from 
the bottom in Budapest was not so radical 
because at the start of the reporting period it 
was much older.

Development tendencies toward aging 
from the bottom between 1995 and 2013 
were disturbed between 2005 and 2010 
and continued in this trajectory until 2013 
when the V4 capital cities recorded a fertility 

recovery (recuperation), which had an impact 
on the growth of the proportion of children.

The top-down aging process between 
1995 and 2013 took place in all of the inves-
tigated cities, but in different ways. The 
growing share of the old population was 
less pronounced in Prague and Budapest. 
By contrast, in much younger Bratislava and 
Warsaw there was substantial growth in the 
proportion of seniors.

A distinctive feature in the hexagonal dia-
gram is the growth of the productive age 
group (with the exception of the first period 
in Warsaw and Bratislava). This situation was 
not affected by migration losses. In fact, the 
growing share of the productive population 
only affected two major population cohorts 
from the 1950s and 1970s. A decline in the 
proportion of 15 to 64 year olds in the popu-
lations of the capital cities was registered 
between 2005, 2010 and 2013. It is the result 

Figure 2. Median age and Billeter’s index in the Visegrad Group capitals between 1980 and 2013

Source: own calculation based on CZSO (2015), GUS (2004‑2014), KSH (2003‑2014, 2015), SOSR 
(1992‑1997, 2015).

Notes: Billeter’s index = Population 0‑14 – Population 50+/Population 15- 49 * 100
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of their structural character, as those born 
after World War II leave this age group.

An important predictive value is the medi-
an age which divides the population into two 
equally large parts. The curves confirm previ-
ous trends (Fig. 2). The median age in Bratis-
lava was only 31 in 1980, while in the three 
other capitals it was approximately 6‑7 years 
older. Bratislava had a younger age structure 
as a result of mass pre-fab construction in the 
Petržalka district, where 48,755 residents, 
mostly young families, found housing up 
to 1980. In 1991, this district had a popula-
tion of 128,251, which accounted for a third 
of the population of the Slovak capital.

The variance of the median age 
of the Visegrad Group (V4) capitals decreased 
to 0.74 years by 2013. In terms of median 
age, Bratislava has the most progressive age 
structure. At the same time, it has the fastest 
aging process. Over the course of 33 years, it 
has aged nine years, while other cities have 
increased by an average median age of three 
to four years. A similar difference in the 
level of population aging can be seen in the 
development of the Billeteŕ s index. Its curve 
indicates a fundamental difference between 
Bratislava and the other three major cities. 
The Slovak capital remained in positive fig-
ures until the mid-80s. The three other major 
cities have similar levels of population aging, 
with a predominance of post-reproduction 
population segments over pre-reproduction 
ones already in 1980.

Population dynamics

The cause of the changes of the age structure 
is revealed by the evolution of the main demo-
graphic processes. The general difference 
in the dynamics of the population can be 
identified in a Webb graph (Fig. 3). In 1990, 
Bratislava, Prague and Warsaw showed total 
population growth. The decisive factor in the 
crude rate of total increase in the populations 
of Prague and Warsaw was again the crude 
rate of migration, which compensated for 
the natural population decrease. In the case 
of Bratislava, both elements of the overall 

gain were positive. In the initial year of moni-
toring, Budapest was the only city with a total 
population decline, and it maintained this sta-
tus up to 2000.

A common feature of all Visegrad Group 
(V4) capital cities from 1995 to 2005 was 
the natural population decline, which was 
a consequence of the spread of a new model 
of family and reproductive behaviour. This 
period has in fact contributed to the aging 
of age structures in the V4 capitals. While 
in later years Bratislava and Prague were 
to see a positive natural increase, Budapest 
remained in the negative territory. The devel-
opment in the crude rate of natural increase 
in Warsaw is fluctuating; on the other hand, 
migration population growth is clearly indi-
cated throughout the entire investigated 
period. Likewise, there is migration growth 
in Bratislava, with the exception of the year 
2000, and Prague, with the exception of the 
years 2000 and 2013.

The tendencies of population dynamics 
in the capital cities sketched out above sug-
gest variance for the changes in its age struc-
ture. The causes of differential development 
of age structures, especially the intensity 
of the process of population aging, can be 
identified in an analysis of individual demo-
graphic processes.

Transformation of fertility and 
family behaviour

The period from 1990 to 1995 was accom-
panied by a larger rate of natural population 
decrease, and in the case of Bratislava, a trans-
formation from natural increase to decrease. 
When looking at Figure 3, it is clear that the 
dominant cause of this change was the sharp 
fall in the crude birth rate, not only in Brati-
slava, but in all four capitals. This process 
was most significant in the case of Bratislava, 
whose birth rate fell from 12.22‰ in 1990 
to 7.53‰ in 1996; to some extent this was 
related to the termination of intended fertil-
ity in Petržalka, the aforementioned largest 
and newest residential complex of the capi-
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tal. Thus, the originally young age structure 
of Bratislava quickly approached the age 
structures of the other cities. The proportion 
of children in Bratislava declined in the 1990s 
by 10 percentage points.

The decline in the birth rate of the popula-
tions of the V4 capital cities was influenced 
by several factors. The determining fac-
tor in the development of these countries 
was the change in political regime, which 
came about as a result of the introduction 
of democracy. The temporary ‘freeze’ in the 
birth rate, as well as in marriages and divorc-
es, is often seen as a rational response to the 
new institutional and economic environment 
after the fall of the Iron Curtain at the end 
of 1989. A new currency, new laws, massive 
economic restructuring, high unemployment, 
but also new opportunities were introduced 

almost overnight (Conrad et al. 1996). The 
urban population reacted to this transition 
with an immediate change in reproductive 
behaviour.

In the capital cities, regime change led 
to a significant change in the sectoral struc-
ture of the economy. While the socialist mod-
el emphasized industrial production, the new 
capitalist system quickly reshaped the cities 
in its image, with an emphasis on the ter-
tiary sector. This resulted, on the one hand, 
in the rapid growth of unemployment, and 
on the other, significant interest among the 
young population in undergraduate stud-
ies focused on the new requirements of the 
labour market. Therefore, due to economic 
problems (a decline in real wages), older cou-
ples stopped having children. The younger 
generation, meanwhile, postponed starting 

Explanation: NI – natural increase, ND natural decrease, MI – migration increase, MD migration de-
crease

Figure 3. Webb diagram of population in the Visegrad Group Capitals between 1990 and 2013

Source: own calculation based on CZSO (1991‑2014), GUS (2007, 2004‑2014), KSH (2005, 2015), SOSR 
(1992‑1997, 1993‑2014).
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a family until a later age, after finishing their 
studies and securing separate housing. At the 
same time, after years of massive socialist 
construction, the housing and real estate 
market was taken over by private investors. 
Construction was insufficient, leading to dis-
proportionately high prices of apartments 
that were unattainable for the young popula-
tion without long-term mortgages.

Besides the obvious economic changes, 
the fall of the Iron Curtain brought about new 
ideologies connected with the second demo-
graphic transition – a collection of changes 
in the behaviour of the population. Among 
its most striking features are individualism, 
personal freedom and growth in the use 
of contraceptives. These manifestations are 
a reflection of demographic behaviour, espe-
cially in terms of the increased average age 
of marriage and first birth, and the related 
decline in marriage and marital fertility. 
In the family, we identify behavioural transfor-
mation from families to singles, cohabitation 
and single-parent families.

The development of the crude birth rate 
(Fig. 4) stagnated at 6‑8‰ until the late 
1990s. It is surprising that the lowest rate 
remained in Warsaw up to 2000. Again, 
we note a certain divergence of this process 
in comparison with the evaluation of each 
country as a whole. In comparison with other 
European cities, Warsaw is characterized 
by a high number of marriages, fewer divorc-
es and a high degree of religiosity (in 2011 
up to 86% of the population of Mazovia Prov-
ince, including the capital, Warsaw, reported 
church membership). Thus, although the prin-
ciples of the second demographic transition 
apply in Warsaw, as a conservative metropo-
lis, to a limited extent, its birth rate is among 
the lowest. The reason for this can be found 
in the (missing) population policy, to which 
the inhabitants were accustomed during the 
socialist era. Political attention to transform-
ing the country was focused on economic 
reforms and solving problems in the social 
sphere after 1989 (poverty linked to unemploy-
ment). Family policy was seen as an infringe-
ment of personal freedoms of the popula-

tion, and appeared obsolete. Macura (2000) 
states that one of the main reasons behind 
the decline in the birth rate in Poland was the 
reduction in state aid in 1990, which made 
raising children less attractive. As a result, 
in the early 21st century Warsaw became 
the oldest capital of the V4 countries in terms 
of aging from the bottom.

The period of 2000 to 2005 was again 
characterized by convergent trends. In all 
of the investigated populations there was 
a renewed birth rate. These mainly consist 
of birth postponement leading to the so-called 
process of ‘recuperation’. This was evidenced 
by the increasing specific fertility rate by age.

The last seven-year period of 2005 
to 2013 brought certain specifics in terms 
of the crude birth rate. Bratislava, Prague and 
Warsaw saw continuous growth in the birth 
rate up to 2010‑2011, with Bratislava again 
displaying its former dominance. However, 
the value of the number of births in Bratislava 
in 2011 can be considered methodologically 
overvalued, caused by aligning data (popu-
lation decline) after the census. Conversely, 
Budapest, which originally showed a lower 
drop in the birth rate, recorded a lower rate 
of recovery and an earlier stagnation of fer-
tility rates (affected by the economic crisis 
of 2008). In recent years, however, a stagna-
tion or even slight decline can again be identi-
fied in all V4 capital cities, and the proportion 
of children ages 0‑14 was likewise stagnant 
between 12‑14% in 2000‑2013.

Catching up with the trends 
of mortality in Western Europe

Mortality rates in Eastern and Central Europe 
have been and are significantly higher com-
pared with the mortality rates in Western 
Europe. In the mid-1960s, all of the countries 
of Europe transitioned from the second phase 
(the period of retreat of the pandemic) to the 
third stage of the epidemiological transition. 
This third phase, i.e., a period of degenera-
tive stress and human conditioned diseases, 
can be divided into two separate sub-phases. 
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The fundamental difference between them 
is that in the first sub-phase, disease preven-
tion and stopping or slowing their progress is 
minimal, while in the other sub-phase, a sub-
stantial part of degenerative diseases can be 
prevented, especially those linked with aging, 
because they can be postponed or their pro-
gress can be slowed (Józan 2008). The tran-
sition from first to second sub-phase was 
interrupted in Central and Eastern Europe 
by forced incorporation into the Soviet bloc. 
This fact also directly affected the different 
structure of mortality by cause of death (Mes-
lé & Valin 2002; Langhamrová 2010). Above 
all, the percentage of deaths due to diseas-
es of the circulatory system in the affected 
populations is above average in comparison 
to Western European countries, where it is 
relatively equal to cancer as a cause of death. 
These tendencies can be observed in the V4 
capitals. Compared to the general population 
of the countries, however, cities have some 
specifics: high population density, higher 

ethnic, cultural and religious diversity, and 
provision of services for the population such 
as health care, education and social services, 
which are usually quite accessible (Vlahov 
et al. 2007). Thanks to these improvements, 
mortality in urban centres is more favourable.

While infant and child mortality in the 
investigated cities is near the biological limits, 
the changes affecting mortality rates in the 
current phase of population development 
exclusively affect adult mortality or mortality 
of the elderly population. Thus they shape the 
intensity of the aging process from the centre 
or above the age pyramid. The beginning of the 
reporting period was accompanied by stag-
nation, in the case of Poland and Hungary 
capitals by the growth of the crude death rate 
also, culminating in 1991 and 1995 respec-
tively (Fig. 5). To specify the causes of the dif-
ferent mortality development is an extremely 
challenging task (see text below) It could 
be explained by the political changes that 
occurred after the fall of communism, which 

Figure 4. Crude birth rate in the Visegrad Group Capitals between 1990 and 2013

Source: own calculation based on CZSO (1991‑2014), GUS (2007, 2004‑2014), KSH (2005, 2015), SOSR 
(1992‑1997, 1993‑2014).
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led to inequalities associated with a healthy 
lifestyle, such as alcohol consumption or dif-
ferences in the efficiency of or access to health 
care (Marmot et al. 2012). In general it can be 
said, that the impact on health and mortality 
was caused by various socioeconomic factors 
(unemployment, education, social depriva-
tion). The Borrell study (2014) demonstrated 
the significant effect of these factors among 
men in all European cities. The authors argue 
that the socioeconomic inequalities in mor-
tality were more pronounced for men than 
women, and relative inequalities were greater 
in Eastern and Northern European cities, and 
lower in some Western (men) and Southern 
(women) European cities. However, in Prague 
and Bratislava the impact of the factor of edu-
cation did not prove to be significant, while 
in Budapest the male unemployment and the 
women’s deprivation significantly increased 
the risk of death.

After overcoming the problems associ-
ated with the post-transformation phase, the 

crude mortality rate in the V4 capitals (exclud-
ing Bratislava) was characterized by a down-
ward trend and mutual convergence of their 
values to 10‑11‰ (Fig. 5). Progress occurred 
in particular in the treatment of diseases 
of the circulatory system, as well as mortal-
ity due to external causes. The improvements 
were enabled by the emergence of a healthier 
diet, new medicines, as well as the exchange 
of experience in the medical field with the 
countries of Western Europe. In terms of age, 
there was a breakthrough in mortality in the 
30‑70 age group. After years of deterioration 
in mortality rates in the adult population, it 
is the productive age group that contributes 
most to rising life expectancy.

A large variation in the range of crude 
death rates in 1990 indicated certain nation-
al specificities of mortality rates. Budapest 
had the highest crude mortality rate, an aver-
age of 2 points in comparison with the total 
population of the V4 capitals. This was par-
tially the result of the ‘overage’ Budapest 

Figure 5. Crude death rate in the Visegrad Group Capitals between 1990 and 2013

Source: own calculation based on CZSO (1991‑2014), GUS (2007, 2004‑2014), KSH (2005, 2015), SOSR 
(1992‑1997, 1993‑2014).
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population on one hand and the general lag 
in the overall development of the mortal-
ity rate of the Hungarian population on the 
other. Hungary, after all, had to make up 
for the significant decline from the previous 
period, when the average life expectancy 
of men dropped from 67.5 in 1966 to 64.7 
in 1993 (Káčerová & Ondačková 2015). The 
less favourable situation of Budapest mortal-
ity rates compared with other major cities 
was caused mainly by the poor lifestyle of the 
population. Excessive consumption of alcohol 
(Baracs pálinka – fruit brandy) and cigarettes, 
as well as unhealthy eating habits (with exces-
sive amounts of salt and fat) significantly con-
tributed to an increase in deaths from diges-
tive problems (particularly cirrhosis of the 
liver), cancer of the respiratory system and 
cardiovascular diseases, as well as deaths 
from external causes. According to estimates, 
cigarettes in the past led to 19‑21% of all 
deaths and alcohol 11‑13% (Józan 2008). The 
situation was unfavourable, especially among 
low-educated population, such as unskilled 
and semi-skilled workers and farm labourers, 
but it was partly eased by Gorbachev’s anti-
alcohol campaign in 1985, which Hungary 
joined. According to Andorka et al. (1999), 
Hungary was also characterized during this 
period by a lack of public health infrastruc-
ture. This created room for the later decline 
in deaths from infectious diseases during 
the next reporting period. The decline in the 
crude mortality rate in Budapest was most 
pronounced in comparison with other V4 
capital cities, at almost 2.5 per thousand. It 
was the result of the decline from the high val-
ues. Yet even today, Budapest has the highest 
crude death rate and, therefore, lags behind 
the other V4 capitals cities in life expectancy 
at birth by 2‑3 years.

The curves in the crude death rates of the 
populations of Prague and Warsaw follow the 
same trend and oscillate at approximately 
the same values (+/– 1 point per mille). The 
observed development of the mortality rate 
in Prague has been declining (except in 1995 
and in 2003). Among the investigated popu-
lations, Czechia has the most favourable 

mortality rate. The position of Prague sug-
gests that it will be the fastest to catch up 
with west-European countries in improving 
mortality rates within the evaluated area 
of Central and Eastern Europe. Among oth-
ers, it is the result of more favourable mortal-
ity rates of men, with the difference between 
the life expectancy of the sexes at 5.0 years, 
while in the remaining capital cities it is from 
5.9 to 6.8 years.

Significant progress was seen in the popu-
lation of Warsaw, mainly due to improve-
ments in mortality in the group of cancer, 
circulatory and digestive diseases. As the 
decline in mortality occurred mainly among 
women in the age group over 55 years, fur-
ther assumptions for population aging in the 
Polish capital were formed.

Bratislava had the most progressive age 
structure in the initial year of monitoring and 
also the lowest crude death rates. Due to its 
intensive process of ageing, the growth of its 
crude death rate is an expected phenom-
enon. Furthermore, in comparison with other 
V4 capitals, the treatment of cardiovascular 
disease is less successful (Jurkovičová 2005: 
17). What also becomes problematic is mor-
tality from cancer in those aged 60 years and 
over, which slows the growth of the oldest 
age categories. And so, while the other three 
capital cities recorded an 18‑19% proportion 
of seniors in the population, Bratislava only 
recorded 15%.

Suburbanization and the growth 
of foreign migration

The population size of major cities is also 
affected by migration increase or decrease. 
Its influence on the age structure itself can be 
identified only in migration increase by age. 
Such data are not available. Therefore, the 
following facts represent only the potential 
impact on the age structure of the evaluated 
urban populations.

The development of international migra-
tion was observed for each unique popula-
tion. After all, only two pairs of places based 
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on their similarity can be created. The first 
pair consists of Bratislava and Warsaw, which 
have a low intensity of international migra-
tion gains (Fig. 6). The international migration 
does not significantly influence the age struc-
ture of the V4-capitals. From the perspec-
tive of migratory movements, the countries 
of Central and Eastern Europe can generally 
be considered transit countries (Gödri et al. 
2014).

On the contrary, Budapest and Prague 
recorded a higher rate of migration gains, 
which especially in the case of Prague can 
be considered influential and important. 
It is necessary to emphasize that the rate 
of migration to the Czech capital is affected 
by methodological changes in migration sta-
tistics (see part Methodology). Prague has 
grown mainly due to the migration of foreign-
ers who were granted residence. The crude 
rate of net migration amounted to 21% in the 
period of economic growth between 2007 
and 2009. After this period it was followed 

by a significant drop in the migration bal-
ance, which was also due to the negative 
impact of the economic crisis on the num-
ber of job vacancies. In this case, the impact 
on the age structure of Prague is clear, since 
the increasing number of immigrants was the 
result of the concentration of job opportuni-
ties. The aforementioned facts cause slow 
population growth mainly in the productive 
age (CZSO 2008).

Foreign migration to Budapest is simi-
larly subjected to a change in the recording 
of migration statistics. The positive foreign 
migration growth of the Hungarian capital 
was conditional upon Hungary’s accession 
to the EU. By 2005, the number of registered 
immigrants exceeded 25,000 (Gödri et al. 
2014). On average, 44% of those who set-
tled in Budapest between 1990 and 2010 
did so because it offered job opportuni-
ties (Gödri 2012). Another important fac-
tor in this regard was its proximity to the 
border, which represents an added value 

Figure 6. Crude rate of international net migration in the Visegrad Group Capitals between 1990 and 
2013

Source: own calculation based on CZSO (1991‑2014), GUS (2007, 2004‑2014), KSH (2005, 2015), SOSR 
(1992‑1997, 1993‑2014).
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for many migrants. In 2008, Hungary sim-
plified the legislative conditions for grant-
ing long-term residency and asylum, which 
was also reflected in a slight increase in net 
migration to Budapest. Characteristic of the 
growth in net migration was the immigration 
of ethnic Hungarians from Romania and the 
former Yugoslavia. The simplified naturaliza-
tion process introduced in 2010 and coming 
into force on January 1, 2011 made it possible 
for people with Hungarian ancestry to gain 
Hungarian citizenship even without resid-
ing in Hungary. This inevitably leads to the 
growth of the number of new citizens. Citizen-
ship is no longer granted exclusively to immi-
grants, so the percentage of this group within 
the foreign population residing in the country 
has lost its relevance since 2011 (Godri 2012).

Internal migration in relation to large Euro-
pean cities is characterized by a decline since 
the mid-1990s in migration gain up to higher 
growth of migration loss. The urban popula-
tions of Eastern and Central Europe are no 
exception. It has to do with the process of sub-
urbanization, which has become a major 
deconcentrating urbanization trend in this 
period. In essence, the intra-regional redistri-
bution of the population does not mean just 
population growth in suburban communities, 
but involves complex changes in the spatial 
organization of society and activities in the 
regions around cities (Šveda 2011; Popja-
ková & Blažek 2015). Similarly, the changes 
concern the cities themselves, leading to the 
out-migration of the population, therefore the 
‘loss’ of the productive population, etc.

Budapest, Bratislava and Prague were 
the capital cities of the V4 countries in which 
migration balance reached the most pro-
nounced decline of values in the mid-1990s 
(Fig. 7). In the early 1990s, Budapest lost 
15% of its population, while its suburbs grew 
by 20% (Soos & Ignits 2003). The population 
loss in the Hungarian capital culminated 
in 2000 when it reached -10‰. At the turn 
of 2007 and 2008, the population of Budapest 
began to grow again after almost 20  years 
of massive decline, with a total loss of nearly 
300,000 inhabitants. The deconcentration 

migration flow of the population is constant. 
But there is also a counter flow of individu-
als who returned to the Hungarian capital. 
They confirm the re-urbanization concentra-
tion trends in the case of Budapest. There are 
a number of reasons for this, but the decisive 
one is the rising cost of living in urban areas. 
At the same time, it is also linked to the lack 
of transport infrastructure that makes com-
muting time-consuming and inconvenient 
(Egedy 2011). Since 2009, Budapest has seen 
a net gain in internal migration. In the last five 
examined years, these gains are close to the 
values before 1991 (oscillate around 2‰).

Bratislava and Prague have similar devel-
opments in the crude rate of migration bal-
ance of internal migration. The migration 
losses are generally much lower compared 
to Budapest. The stimuli for emigration from 
Prague (as with all large cities) were signifi-
cantly lower land prices on the outskirts, and 
the lower cost of living and housing in sub-
urban areas. Housing policy, which aimed 
at supporting the construction of houses, 
as well as relatively inexpensive suburban 
services and a quality natural environment 
in some areas outside the Czech capital also 
played a role (Ptáček 1998). In 1994, Prague 
had a negative migration balance for the first 
time in its post-war history. This change is 
related to the turnover in the character of net 
migration in the districts of Central Bohemia. 
Among other general factors affecting the 
suburbanization process of Praque, there 
were other facts. For example in the Nymburk 
district, new land made available by the clos-
ing of the military complex in Milovice espe-
cially played a role (Ouředníček 2007). In the 
case of the Benešov district, there was the 
unsettled SS training camp ground at Nevek-
lovsko (Fialová & Vágner 2005). Unlike Brati-
slava, Prague steadily lost population due 
to internal migration. Slight net migration 
was recorded only in 2002‑2003 and 2007. 
By 2013, the value of migration balance 
decreased to -2‰.

Bratislava, which lost population to migra-
tion since the mid-1990s, was also subject 
to suburbanization trends. The most intensive 
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migration loss was seen in the Slovak capital 
in the period of 1996‑1999, with an average 
of 1.45‰. An important role in the process 
of migration in Bratislava was played by the 
demographically youngest district Petržalka, 
which was built as the largest residential 
complex in Slovakia in the late 1980s. From 
1996‑2005, Petržalka migration changed 
from positive to negative. Petržalka’s share 
in the suburbanization processes increased 
as the intensity of migration of its population 
to districts outside the capital rose in Senec, 
Malacky and Pezinok and elsewhere (Bleha & 
Popjaková 2007). Later out-migration from 
Bratislava became more moderate. From 
2005‑2009, the losses did not reach more 
than -0.5%. The downward trend of migra-
tion losses of the capital turned into migra-
tion gains in 2010‑2013. This stems from the 
lack of infrastructure in Bratislava’s hinter-
land (similar to the situation in the Hungarian 
capital).

Warsaw has a very specific position in that 
the fall in the crude rate of net migration 

growth occurred mainly in 1995‑1999. In that 
period, however, the value of this indicator did 
not fall into the negative. Overall, Warsaw 
had positive migration for the entire period. It 
has the highest value of net migration (5‰). 
Deconcentration of the population in Poland 
accelerated earlier, as was the case in West-
ern countries (Kupiszewski et al. 1998). The 
main reason was that in Poland during the 
period of relatively low-level urbanization 
and with the existing major social disparities 
between urban and rural areas, the subur-
banization process was linked to the transfor-
mation of rural areas surrounding large cities 
into contiguous urban areas (Lisowski 2004).

Conclusion

The similarity of the development of the 
age structure of Slovakia and Poland as well 
as the similarity of Hungary and Czechia 
demonstrated in the previous analyses of the 
Visegrad Group countries is not confirmed 
by the development of age characteristics 

Figure 7. Crude rate of internal net migration in the Visegrad Group Capitals between 1990 and 2013

Source: own calculation based on CZSO (1991‑2014), GUS (2007, 2004‑2014), KSH (2005, 2015), SOSR 
(1992‑1997, 1993‑2014).
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of their capitals. The investigated urban pop-
ulations of Prague, Bratislava, Budapest and 
Warsaw have undergone significant changes 
in the context of their long-term socio-political 
development. An analogous intensity of the 
transformation process of aging urban popu-
lations was identified in Prague, Warsaw and 
Budapest. When comparing the age struc-
ture of the V4 capital cities, Bratislava is char-
acterized by unique development.

It is possible to identify four phases 
of transformation of the age structure of the 
capital cities. The causality of the transfor-
mation process of population aging in the 
V4 capitals in various stages is varied. The 
first phase is the period of 1980‑1985, when 
we can talk about the fading of the stage 
in which the population gets younger. In this 
period in the Central European area we can 
see signs of the second demographic transi-
tion. Its reflection in the age structure of the 
capital cities had not yet occurred.

In the second 15-year period (1985‑2000) 
there is a fundamental change of age struc-
ture, i.e., to a radically aging population. The 
evaluation of the capital cities is significantly 
differentiated by the intensity of population 
aging. Prague and Budapest as the older cit-
ies (with earlier onset of the second demo-
graphic revolution), demonstrate slower 
population aging. Conversely, in Warsaw 
and Bratislava we can see dynamic changes 
related to the significant decrease in fertility.

A decisive proportion of the aging of the 
Czech and Polish capitals in this transforma-
tion phase was due to improving mortality 
rates, especially in the areas of cancer and 

circulatory diseases. The effect of migration 
on the aging population is particularly evi-
dent in Prague and Budapest.

The third period of 2000‑2010 in the 
development of the age structure is the grad-
ual aging in all of the analysed capital cities. 
This is compounded by the recovery of fertil-
ity, the realization of so-called birth postpone-
ment. In this period, the rejuvenating effect 
of migration on the age of the population can 
be seen. In the case of the Czech capital, it 
is partially due to the influence of high inter-
national migration gains (up to 21‰). Other 
capital cities, on the contrary, benefited from 
gains from internal migration.

The fourth and last period (2010‑2013) is 
characterized by age stagnation, whereas 
the decisive factor for this condition is a sta-
ble level of fertility.
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