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A COMPARATIVE ANALYSIS OF
DIVORTIALITY PATTERNS AND
ATTITUDES TOWARDS DIVORCE IN
GREECE, ITALY, SPAIN AND FRANCE

Georgios Kontogiannis" — Kostas Rontos? — Luca Salvati® — Dimitrios Antonoglou?

Abstract

Since the mid-1970s, family patterns in the European South have undergone substantial change, with some
increasing similarity in aggregate demographic indicators but also persistent cross-national diversity. In
Mediterranean countries, declining marriage and fertility rates began in the 1970s, followed by an increase
in divorce since the 1980s, although the timing and pace of change differ across countries. Against this back-
ground, the present study examines changes in divortiality in Greece, Italy, Spain, and France - a country
that shares some geographic and cultural proximity with Southern Europe but also differs in important in-
stitutional and historical respects. The paper begins with a demographic analysis of divorce since the 1950s
(period and cohort analysis). The second part explores attitudes toward divorce. Traditional demographic
analysis, descriptive statistics, chi-square tests, binary logistic regression, and several machine learning al-
gorithms (XGBoost, CatBoost, LightGBM and Random Forest) were employed. Our findings indicate that
divorce has been more prevalent since the 2010s in France and Spain, while Greece and Italy remain at com-
paratively lower levels and experienced increases at a later stage. Attitudes toward divorce are also more posi-
tive in France and Spain. Age, sex, religiosity, marital status, and views regarding the deinstitutionalisation of
marriage are associated with attitudes toward divorce. The machine learning models further indicate that age
and religiosity are the most influential features contributing to the prediction of unconditional acceptance
of divorce. Finally, we show that legal reforms have played an important role in shaping the observed trends
in divortiality.
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INTRODUCTION

Since the 1960s and 1970s, divorce rates have increased
across many European societies, although the tim-
ing, pace, and institutional contexts of change have
varied substantially. Legal reforms facilitated marital
dissolution in several countries, reducing state inter-
ference in private life and removing formal barriers
to divorce (Festy — Prioux, 1975; Sardon, 1986). While
some attributed rising divorce to a desire to remarry
(Berger, 1980), remarriage rates increased more slowly,
revealing more complex societal shifts (Roussel, 1987).
Divorce rates in many countries began to rise even
before major legislative reforms, suggesting that legal
changes often followed-rather than initiated-broader
societal transformations (Festy, 1983; Sardon, 1986).
Nonetheless, specific law reforms did at times pro-
duce marked short-term fluctuations. For example,
the shortening of divorce proceedings in Sweden in
1974 led to a temporary surge in divorce registrations,
whereas in the Federal Republic of Germany the intro-
duction of a new divorce law in 1977 initially produced
a decline due to an accumulation of applications and
legal ambiguities (Monnier, 2006). These examples il-
lustrate how legislation interacts with underlying social
change rather than operating in isolation.

In Southern Europe, divorce historically remained
comparatively less prevalent, reflecting strong family
norms, higher levels of religiosity, and later institu-
tional recognition of divorce. Greece, Italy, and Spain
shared a pattern of relatively late legal liberalisation
and enduring cultural attachment to marriage. Over
recent decades, however, divorce intensity has in-
creased in all three countries. These developments raise
questions about whether Southern European societies
are undergoing similar processes of transformation
or maintaining distinct national patterns shaped by
institutional and cultural contexts.

France provides a useful contrast in this setting. Al-
though part of France lies in the Mediterranean, it
is commonly classified as Western European due to
its distinct historical, demographic, and institutional
developments. France is not included as a representa-
tive of Western Europe as a whole, nor as a normative
benchmark, but as a theoretically relevant contrast
case. Its earlier secularisation, long-standing divorce
legislation, and specific Church-state relations pro-
vide an institutional configuration that differs from
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Southern European settings. The comparison there-
fore does not aim to generalise to “Western Europe,”
but to contrast Southern European patterns with
this distinct case in order to assess how institutional
and cultural contexts shape divorce behaviour and
divorce attitudes.

The transformation of divorce patterns has been closely
linked to broader theoretical debates in demography
and sociology. Gender Equality Theory posits that more
egalitarian gender roles increase relationship stability
and fertility (Esping-Andersen, 2009; Esping-Andersen
- Billari, 2015; Goldscheider et al., 2010). The Second
Demographic Transition (SDT) theory further explains
changing family forms through shifts in values such as
individualisation and secularisation (Lesthaeghe, 2010,
2014; Surkyn - Lesthaeghe, 2004; Van de Kaa, 1987;
2001). Scholars also highlight evolving gender roles and
economic uncertainty as key drivers of demographic
change (Bernhardt, 2004; Perelli-Harris — Gassen, 2010).
From the 1960s onward, marriage became increas-
ingly fragile as individualistic values reshaped ex-
pectations, with individuals remaining married only
insofar as their personal goals and aspirations were
fulfilled. Within this context, rising female employ-
ment has often been linked to greater economic in-
dependence and, consequently, higher divorce risks
(Becker, 1993), although empirical evidence is not
uniform. For instance, women’s employment is posi-
tively associated with divorce in Poland but not in
Hungary (Vignoli et al., 2018). While Becker argued
that women’s labour-force participation reduces the
“utility” of marriage, subsequent studies point to more
complex dynamics, suggesting that in some settings
women’s improved education and income may instead
support the formation of unions with partners who
share similar aspirations and values (Blossfeld, 2009;
Oppenheimer et al., 1997).

Finally, growing union instability influences fertility
patterns—both by reducing the number of children
married couples may have, as it shortens the dura-
tion of marital life available for family formation and
increasing them through re-partnering (Oldh, 2015;
Thomson, 2004). However, this phenomenon will not
be explored in detail in the current study. Overall,
marital instability has contributed to the diversifica-
tion of family forms across Europe, including single-
parent and stepfamilies, within and beyond marriage.
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1. Attitudes towards divorce
Attitudes toward divorce constitute an essential nor-
mative dimension of these processes. Normative ac-
ceptance both reflects and potentially reinforces be-
havioural change.
This study is grounded in theoretical perspectives as-
sociated with the Second Demographic Transition and
the deinstitutionalization of marriage, which empha-
size the growing role of individual values, seculariza-
tion, and autonomy in shaping family behaviors. While
changing values are often conceptualized as drivers of
demographic change-such as rising divorce rates and
earlier marital dissolution-the relationship between
values and behavior is likely to be dynamic and recip-
rocal. Increasing divorce prevalence may itself con-
tribute to the normalization of marital dissolution,
reducing social stigma and reinforcing more permis-
sive attitudes toward divorce. From this perspective,
demographic behavior and attitudinal change are best
understood as mutually reinforcing processes rather
than as a simple unidirectional causal chain. Accord-
ingly, the combined analysis of divorce behaviors and
attitudes toward divorce, using both traditional de-
mographic indicators and individual-level modeling
approaches, allows us to examine these intertwined
processes from complementary analytical perspec-
tives. The inclusion of machine learning techniques
further enables the identification of complex, non-
linear relationships and interaction patterns that may
characterize value-behavior dynamics across different
social and institutional contexts.

Against this background, the present study examines

both divorce behaviour and attitudes toward divorce

in Greece, Italy, Spain, and France.

The study addresses five key questions:

1. To what extent do divorce patterns differ across
Greece, Italy, Spain, and France in terms of level,
timing, and pace of change?

2. Have divorce intensity and timing changed since
the 1970s in these countries?

3. Are recent marriage cohorts divorcing earlier or
more often than older ones?

4. How has legislation influenced divorce trends?

5. How do attitudes toward divorce vary across these
countries?

To assess attitudes, we use data from the European

Values Study (EVS 2017), based on the item “Do you

justify divorce?” Respondents answered on a 1 (“nev-
er’) to 10 (“always”) scale. We define unconditional
acceptance as selecting the value “10,” which represents
a substantial share of respondents in each country.
We investigate factors associated with these attitudes.
In addition to country, we examine age, gender, marital
status, religiosity, and views regarding the deinstitu-
tionalisation of marriage. The belief that marriage is
outdated draws on Cherlin’s (2004) discussion of the
deinstitutionalisation of marriage and has been linked
to greater support for divorce (Kaufman et al., 2024).
Religiosity is included given its established association
with marital stability and lower tolerance of divorce
(Guarneri et al., 2021; Kapinus - Pellerin, 2008; Stokes
- Ellison, 2010; Vermeulen et al., 2023). However, it
remains unclear whether the same relationship holds
for couples and whether the effect of couple-level re-
ligiosity depends on the broader contextual level of
religiosity (i.e., a cross-level interaction effect).

We adopt a mixed-methods quantitative design: first,
we document long-run divorce dynamics using de-
mographic period and cohort indicators; second, we
examine individual-level attitudes toward divorce
using regression models for adjusted associations
and machine learning algorithms to assess predictive
structure and variable importance.

2.1. Demographic analysis of divortiality
(period and cohort/longitudinal analysis)

To analyse the intensity (the frequency of the dissolu-
tion of marriages) and timing (the median duration
of marriage at its dissolution) of divorce, we used data
on divorces by reached duration of marriage and the
total number of marriages from which these divorces
originated. Divorce data were available for France
(1952-2016), Italy (1971-2022), Greece (1972-2023),
and Spain (1981-2022). French data post-2016 be-
came incomplete following the introduction of out-
of-court divorces (Breton et al., 2022). Marriage data
were available from the 1890s in France, the 1910s in
Italy and Greece, and the 1920s in Spain.

Data sources included the European Demograph-
ic Observatory (EDO, 2011), EUROSTAT (2023),
LADS (2018), and national statistical agencies/insti-
tutes (ELSTAT, 2023; INE, 2023; INED, 2023; INSEE,
2023a; ISTAT, 2023). We applied classical methods of
the French School of Demography, notably the Total
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Divorce Rate (TDR), which estimates the number of
divorces per 10,000 marriages based on observed di-
vorce rates by duration of marriage:

60+

TDRi = Y divorce_rate,
k=1

where i denotes the calendar year and k the duration
of marriage. The TDR provides an indicator of the
period-specific intensity of divorce, while the median
duration of marriage at dissolution captures the tim-
ing of divorce within a given year.

Figure 1 illustrates how duration-specific divorce rates
are constructed. Each parallelogram in the Lexis dia-
gram (e.g. E, D, C) represents the number of divorces
occurring in a given calendar year at a specific reached
duration of marriage. The horizontal segments labelled
MC and MD show the marriages from which these
divorces originate (i.e. the marriage cohorts that have
reached the relevant durations in the observed year)
in 2010. Thus, parallelogram C shows the divorces

occurring at a duration of two years. To obtain the
divorce rate at duration two, the number of divorces
in parallelogram C is related to the marriages repre-
sented by MC, corresponding to marriages formed in
2008 (the cohort that reached two years of marriage
in 2010). Similarly, parallelogram D shows divorces
at a duration of three years, with the correspond-
ing marriages at risk represented by MD (marriages
formed in 2007).

The same logic applies to all other durations: each par-
allelogram contains divorces observed at duration k,
and each horizontal segment identifies the marriages
from which those divorces originate. After determin-
ing all duration-specific rates for 2010, these rates are
summed to obtain the Total Divorce Rate for that year.
The TDR thus represents the intensity of divorce that
would be observed in a hypothetical marriage cohort
if it were exposed to the duration-specific divorce
rates recorded in that calendar year, in the absence
of mortality and migration.

Figure 1 Lexis Diagram (analysis of divortiality)

Reached duration of marriage (years)

6_

0 f

2007 2008 2009 2010 2011 2012

The median duration of marriage at divorce was cal-
culated in the same way as a conventional median
derived from a set of numerical values. In this case,
the values correspond to the duration-specific divorce
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rates observed in a given calendar year (e.g. rates at
durations 0, 1, 2, 3, ..., 60+ in 2010). These rates were
ordered by duration, and the median was identified as
the duration at which half of the cumulative divorce
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intensity was observed at shorter durations and half
at longer durations.

Alongside period analysis, we conducted cohort-based
longitudinal analyses. For each marriage cohort (e.g.
1972), divorce rates were calculated for successive
durations of marriage (e.g. first year, second year,
etc.). This approach allows the estimation of cohort-
specific patterns in the intensity and timing of divorce
for marriage cohorts observed over time: 1972-1994
(Greece), 1971-1993 (Italy), 1981-1993 (Spain), and
1952-1987 (France). These analyses cover the first
30 years of marriage, during which the majority of
divorces occur—94% in Greece and France, 85.9%
in Italy, and 88.9% in Spain. Divorce rates for du-
rations beyond 30 years were imputed using infor-
mation from more recent observation periods (e.g.
2014-2022 for Greece).

2. 2. Examination of the attitudes towards
divorce

Beyond divorce trends and timing, we analysed atti-
tudes toward divorce using the European Values Study
(EVS 2017). For France, Italy, and Spain we rely on the
Joint EVS/WVS 2017-2021 release (EVS/WVS, 2021),
while Greece is drawn from the EVS 2017 Greece
country file (EVS, 2020), which employed snowball
sampling rather than the multistage or simple random
sampling used in the other countries. Accordingly,
country-specific inferential results for Greece should
be interpreted with caution, and the pooled models
are understood as capturing associations within the
combined sample rather than providing population-
level estimates for Greece. Greece was nevertheless
retained in the comparative analysis due to the data-
set’s substantial size and geographic coverage, includ-
ing both urban and rural areas across the country.
Descriptive statistics, chi-square tests, and binary
logistic regression were applied to examine cross-
national variation in attitudes toward divorce and to
identify socio-demographic factors associated with
these attitudes. To complement these traditional sta-
tistical techniques, several machine learning (ML)
algorithms were also employed to assess the relative
importance of predictors in shaping highly positive
attitudes toward divorce, allowing for potential non-
linearities and interactions among covariates. Specifi-
cally, we implemented XGBoost (Extreme Gradient

Boosting) (Chen et al., 2024; Chen — Guestrin, 2016;
Liu - Just, 2019; Lundberg — Lee, 2017), Light GBM
(Light Gradient Boosting Machine) (Ke et al., 2017),
CatBoost (Categorical Boosting) (Dorogush — Ershov
- Gulin, 2018; Prokhorenkova et al., 2018), and Ran-
dom Forests (Breiman, 2001; Wright - Ziegler, 2017),
all of which are ensemble methods based on decision
trees and are widely used in classification tasks. De-
tailed descriptions of the data sources and analytical
procedures are provided in the sections devoted to
the empirical analysis.

The decision to focus on unconditional acceptance
of divorce rather than modelling the full ten-point
scale reflects a deliberate analytical choice rather than
a methodological constraint. Our primary interest lies
in identifying the socio-demographic correlates of un-
equivocal normative approval of divorce, understood
here as a distinct attitudinal position rather than as
the upper end of a continuous scale. While alterna-
tive modelling strategies using the full scale (e.g. or-
dinal or continuous specifications) are possible, they
address related but conceptually different questions
concerning gradations of approval. Accordingly, we
acknowledge that this operationalisation entails a loss
of information and does not capture heterogeneity
within intermediate response categories, a limitation
that should be borne in mind when interpreting the
results. Finally, additional details on data preparation
and model implementation are provided in the rel-
evant analytical sections.

RESULTS

3.1. The dissolution of marriages: demographic

analysis of divorce and the impact of legislation
Divorce became widespread earlier in France than in
Greece, Italy, or Spain (Fig. 2). By the mid-1980s, ap-
proximately 30% of French marriages ended in divorce
(TDR = 3,000 divorces per 10,000 marriages), while
divorce intensity in Southern European countries re-
mained below 13%. Spain experienced a pronounced
increase in divorce intensity from the mid-2000s on-
ward. After 2010, divorce affected around 46% of mar-
riages in France, 49% in Spain, 27% in Italy, and 28%
in Greece. The onset of the COVID-19 pandemic in
2020 led to a temporary decline in divorce rates across
Southern Europe, likely reflecting the suspension

81



2026

| | 68 (2)

Demografie

CLANKY | ARTICLES

Figure 2 Total divorce rate (number of divorces per 10,000 initial marriages, period 1952-2023) - left,
median marriage duration at its dissolution - right
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Source: EDO, 2011; ELSTAT, 2023; EUROSTAT, 2023a; INE, 2023; INSEE, 2023b; ISTAT, 2023; LADS, 2018; own calculations.

of judicial proceedings rather than changes in mari-
tal behaviour.

Unlike fertility, divorce intensity is closely linked to
changes in family law (Kontogiannis, 2022). In Greece,
legislation prior to 1979 imposed strong restrictions
on marital dissolution. Law 868/1979 represented
a major institutional change, allowing divorce after six
years of separation without proof of fault. Following
its introduction, the Total Divorce Rate rose from 631
per 10,000 marriages in 1978 to 1,000 in 1980. Over
the same period, the median duration of marriage at
divorce increased from 6.7 years to 12 years, reflecting
the exit of long-standing marriages that had previously
been legally constrained. The effect of this reform was
temporary, as the law remained in force for only six
months, although many divorces initiated during that
period were finalised in 1980 or 1981.

Greece: legislative shifts and rising divorce
intensity

Although divorce rates declined slightly in 1982-1983,
they remained above 1970s levels, suggesting broader
changes in social norms. Law 1329/1983 introduced

82

consensual divorce, leading to a renewed increase in
divorce intensity (exceeding 1,000 divorces per 10,000
marriages between 1984 and 1988) and a rise in the
median duration of marriage at divorce to 9.6 years by
1985. Since the late 1980s, divorce intensity in Greece
has followed a generally upward trajectory, interrupted
by short-term fluctuations, such as the sharp decline
in 2016 caused by a temporary abstention of lawyers
from court proceedings.

Subsequent legal reforms, including Laws 3719/2008
and 4055/2012, reduced the minimum duration of
marriage required for divorce. Law 4509/2017 further
simplified consensual divorce procedures by allowing
their completion through notaries, substantially re-
ducing administrative barriers.

Before 1983, mutual-consent divorce was not legally
permitted in Greece. Couples seeking amicable sepa-
ration often resorted to formally contested divorces
by attributing fault-a practice commonly described
as “pseudo-consensual” divorce (crypto-synainetika).
Although systematic data are unavailable, media re-
ports suggest an increase in so-called “white divorces”
(leyka diazygia) during the post-2009 economic crisis,
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whereby couples formally divorced while continu-
ing to cohabit in order to address financial or legal
constraints.

France: historical evolution and the shift to
consensual divorce

In France, judicial separation was permitted in the sev-
enteenth and eighteenth centuries, while divorce itself
was prohibited under Canon Law (Sardon, 2005). Di-
vorce was legalised in 1792 during the French Revolu-
tion, allowing for both consensual and incompatibility-
based separation (“incompatibilité d’humeur”) (von
Béné, 2014) abolished in 1816 during the Bourbon
Restoration (Carella et al., 2014), and reintroduced
in 1884 in a fault-based form. Subsequent reforms
progressively expanded access to divorce, culminating
in the 1975 law (effective 1976), which reintroduced
consensual divorce and broadened the grounds for
marital dissolution (Sardon, 2005). Further simpli-
fications were introduced in 2004, and since 2017
consensual divorce may proceed without judicial in-
volvement (Breton et al., 2018).

Sardon (2005) argued that the 1976 reform acceler-
ated an already ongoing rise in divorce rates (Fig. 2).
Divorce intensity continued to increase through the
1980s and 1990s, with further changes observed after
2005 (Bellamy, 2016). Simplification of procedures co-
incided with a decline in fault-based divorces, which
fell from 42.6% in 1999 to 7% in 2015, indicating
a shift in both legal practice and social norms sur-
rounding marital dissolution (Breton et al., 2017).

Spain: from prohibition to the 2005 “express
divorce” reform

In Spain, divorce was briefly legal between 1934 and
1936 and was reintroduced in 1981 (Flaquer - Gar-
riga, 2009; Spijker — Solsona, 2012). Prior to 1981,
marriage was largely indissoluble, with judicial sepa-
ration or ecclesiastical annulment as the only available
options (Bernardi - Martinez-Pastor, 2011; Carella et
al., 2014). The 1981 law legalised divorce but imposed
procedural and financial constraints that limited its
immediate diffusion (Roigé, 2013).

A major institutional change occurred in 2005 with
the introduction of so-called “express divorce” (Duato
- Jodar, 2013; Gonzdlez-Val - Marcén, 2017), which
eliminated the requirement for prior judicial sepa-

ration and allowed consensual divorce after three
months of marriage (Carella et al., 2014). This reform
substantially altered the institutional context of mari-
tal dissolution. Following its implementation, divorce
intensity in Spain increased markedly, reaching levels
comparable to those observed in other Western and
Northern European countries (Roigé, 2013). Although
the Catholic Church continued to oppose divorce,
its influence on family behaviour declined over time
(Dominguez-Folgueras — Castro-Martin, 2013).

Italy: gradual liberalisation and late divorce
timing

In Italy, marriage was legally indissoluble until 1970,
when divorce was introduced through Law 898
(Castiglioni — Dalla Zuanna, 2008). This law estab-
lished separate procedures for judicial separation
and divorce, with a mandatory five-year separation
period (Tamanza et al., 2013). Subsequent reforms
in 1975, 1978, and 1987 expanded the grounds for
divorce and reduced the required separation period
to three years, contributing to a noticeable increase
in divorce intensity between 1987 and 1991 (Carella
et al., 2014).

Guarneri et al. (2021) noted that judicial separation,
often the first step toward divorce in Italy, was some-
times the only one, as couples avoided divorce due
to its financial and administrative costs. Divorce be-
came necessary mainly when remarriage was desired.
Salvini and Vignoli (2011) found that only 60% of
couples separated in 1995 had divorced within ten
years. Further reforms in 2014 and 2015 simplified
procedures and reduced the separation period to six
months for consensual divorces and twelve months
for contentious divorces (Colonnelli, 2015). Following
these changes, divorce intensity increased, reflecting
both institutional adjustments and changing social
attitudes toward marital dissolution.

Since 2010, the median duration of marriage at di-
vorce has been broadly similar across Greece, France,
and Spain (11.3, 11.6, and 12.1 years, respectively),
while remaining higher in Italy (15.4 years). As shown
in Figure 3, divorce intensity across countries is
generally low during the first year of marriage, peaks
between the fourth and ninth year (fourth year in
Greece, sixth in France and Spain, ninth in Italy), and
declines thereafter.
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Figure 3 Distribution of marriage duration specific divorce rates,
Greece (2023), Italy (2022), Spain (2022) and France (2016)
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An analysis of divorce intensity by marriage duration
(1952-2023) shows that, across all countries exami-
ned, divorces are most frequently observed between
the sixth and tenth year of marriage, occur less of-
ten between the eleventh and fifteenth year, and are
relatively rare thereafter (Fig. 4). The first five years
of marriage (durations 0-4) display notable cross-
-national variation, which appears closely related
to differences in legal frameworks and procedural
requirements.

Italy exhibits comparatively low divorce intensity
during the early years of marriage, a pattern consi-
stent with the historically restrictive legal context
and the widespread use of judicial separation as an
intermediate or alternative arrangement (Guarneri
et al., 2021). This institutional configuration is also
reflected in a higher median duration of marriage at

divorce. Following the 2015 reform, which shortened
the required separation period, early divorce rates in-
creased modestly, suggesting a gradual adjustment to
the revised legal framework.

In Greece, divorce intensity during the early years of
marriage—particularly around the second year-rose
following Law 4055/2012, which reduced the mi-
nimum duration of marriage required for divorce.
A more pronounced increase in divorces within the
first two years of marriage is observed after 2018, co-
inciding with the implementation of Law 4509/2017,
which further simplified divorce procedures. Unfor-
tunately, comparable post-2016 French data are not
available, preventing a direct assessment of the effects
of the 2017 reform on early divorce timing in France.
An analysis of marriage cohorts® formed between
1952 and 1994 highlights systematic differences in di-

5) A marriage cohort or cohort of marriages consists of all marriages (first, second, third order marriages etc.) contracted during a year.
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Figure 4 Divorce rates by duration of marriage (years of marriage: 0, 1, 2, 3, 4
and 5-9, 10-14, 15-19, 20-24, 25+), 1952-2023, in Greece, Italy, Spain, and France
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Note: The 5-9 duration category is constructed as the mean of durations 15, 16, 17, 18, and 19. An identical averaging procedure was applied to all other

duration categories (10-14, 15-19, 20-24, and 25+).

Source: EDO, 2011; ELSTAT, 2023; EUROSTAT, 2023a; INE, 2023; INSEE, 2023b; ISTAT, 2023; LADS, 2018; own calculations.
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Figure 5 Completed divorce rate (number of divorces per 10,000 marriages,
cohorts of marriages 1952-1994), Greece, Italy, Spain and France
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Source: EDO, 2011; ELSTAT, 2023; EUROSTAT, 2023a; INE, 2023; INSEE, 2023b; ISTAT, 2023; LADS, 2018; own calculations.

vorce outcomes across cohorts and countries. Among
couples married in 1987, approximately 41% had
divorced in France, compared with 27% in Spain,
17% in Italy, and 18.7% in Greece (Fig. 5). For more
recent cohorts, divorce intensity is higher in all four
countries, although the magnitude of change varies
cross-nationally. By the 1993 cohort, 34.7% of Spanish
couples, 21.4% of Italian couples, and 23.2% of Greek
couples had experienced marital dissolution, with di-
vorce intensity in Greece reaching 23.8% in the 1994
cohort. Overall, these cohort comparisons indicate that
divorce has become more prevalent among marriages
formed in later periods, while maintaining persistent
differences in levels across countries.

Figure 6 presents divorce rates by marriage cohort
across all countries. For Greece, data availability va-
ries by cohort and duration: for cohorts married be-
tween 1947 and 1971, information is available only
for later durations (e.g. 5-9 and 10-14 years), as di-
vorces occurring during the earliest years of marriage
(0-4) predate 1972, the first year for which divorce
data are available. Conversely, for cohorts married

between 1995 and 2019, data are available for early
durations but not for later ones (25+ years), as these
durations extend beyond 2023, the most recent year
of observation.

For Greece, cohorts married between 1947 and 1971
display lower divorce intensity at the observed du-
rations than cohorts married from 1972 onward.
Comparable cohort differences are observed in
Spain (1965-1980 versus post-1981 cohorts), Italy
(1947-1970 versus early 1970s cohorts), and France
(1947-1951 versus early 1950s cohorts). Final divor-
ce intensities were calculated only for cohorts with
at least 30 years of observation: Greece (1972-1994),
Italy (1971-1993), Spain (1981-1993), and France
(1952-1987).

Although data limitations prevent the calculation
of completed divorce intensities for more recent co-
horts, the available evidence allows for preliminary
observations regarding cohort differences in divorce
timing. In particular, cohorts married after 1994 in
Greece, after 1993 in Italy and Spain, and after 1987
in France exhibit higher divorce rates at early dura-
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Figure 6 Divorce rates by duration of marriage (1st, 2nd, ...,21st duration),
cohorts of marriage 1947-2019, Greece, Italy, Spain and France
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tions compared with older cohorts. These patterns

are consistent with changes in legal frameworks and

broader social contexts over recent decades, although
further observation is required to assess their long-
-term implications.
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Couples in Italy and Spain tend to experience mari-
tal dissolution at later durations than those in Greece
and France (Fig. 7), a pattern that is consistent with
differences in institutional contexts and the timing
of legal reforms. In Italy and Spain, divorce legisla-
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Figure 7 Median duration of marriage at its dissolution,
cohorts of marriages 1952-1994, Greece, Italy, Spain and France
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tion remained comparatively restrictive until 2015
and 2005, respectively, and judicial separation often
preceded divorce, particularly in Italy. As a result,
divorces among couples married in the 1970s and
1980s were more frequently observed after longer
marriage durations.

For more recent cohorts, divorce occurrences are
observed at earlier durations in both countries com-
pared with older cohorts. While completed divorce
trajectories for these cohorts cannot yet be assessed,
available evidence indicates a concentration of divorc-
es at shorter durations than in earlier cohorts. These
patterns coincide with changes in legal frameworks
and broader shifts in social attitudes toward divorce,
although further longitudinal observation is required
to determine their long-term implications.

3.2 Attitudes towards divorce

As outlined in the Data and Methods section, we used
data from the European Values Study (EVS 2017)
to examine factors associated with attitudes toward

divorce, resulting in a final pooled sample of 8,494
individuals after excluding observations with missi-
ng values (Tab. 1). Greece accounts for 41.5% of the
sample, followed by Italy (24.6%), France (20.6%),
and Spain (13.3%). The Greek subsample is younger
on average, reflecting the sampling procedure, which
began with university students. Accordingly, the me-
dian age in the Greek sample is 33, compared with
52 in Italy, 49 in Spain, and 53 in France.

Women constitute 55.8% of the total sample, with
higher female representation in Greece (60%), Spain
(55.4%), and France (54.4%), while the Italian sub-
sample displays a more balanced gender composition.
With respect to marital status, 39.2% of respondents
are single, 42.1% married, 9.5% divorced or separated,
7.1% widowed, and 2.1% report being in a registe-
red partnership (RP). The Greek subsample contains
a higher share of single respondents (54%), a pattern
consistent with its younger age structure, whereas the
proportion of singles ranges between 27% and 31%
in the other countries. Widowed individuals are more
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Table 1 Variables describing the four samples (Greece, Italy, Spain, France)

Greece Italy ‘ Spain France ‘ Total
Sample Size
Sample Size 3,527 2,092 1,129 1,746 8,494
P (41.5%) (24.6%) (13.3%) (20.6%) (100.0%)
Median Age
Median Age 33 52 49 53 46
Sex
Females 2,116 1,045 626 949 4,736
(60.0%) (50.0%) (55.4%) (54.4%) (55.8%)
Males 1,411 1,047 503 797 3,758
(40.0%) (50.0%) (44.6%) (45.6%) (44.2%)
Marital Status
Single 1,906 580 299 545 3,330
9 (54.0%) (27.7%) (26.5%) (31.2%) (39.2%)
. . 40 0 51 87 178
In Registered Partnership (1.1%) (0.0%) (4.5%) (5.0%) (2.1%)
Married 1,261 1,179 516 621 3,577
(35.8%) (56.4%) (45.7%) (35.6%) (42.1%)
. 17 191 110 183 601
Widowed (3.3%) (9.1%) (9.7%) (10.5%) (7.1%)
Separated 39 74 63 81 257
P (1.1%) (3.5%) (5.6%) (4.6%) (3.0%)
Divorced 164 68 920 229 551
(4.6%) (3.3%) (8.0%) (13.1%) (6.5%)
Is marriage an outdated institution?
Yes 905 680 408 631 2,624
(25.7%) (32.5%) (36.1%) (36.1%) (30.9%)
No 2,622 1,412 721 1,115 5,870
(74.3%) (67.5%) (63.9%) (63.9%) (69.1%)
Is religion important for your life?
Yes 2,372 1,401 453 627 4,853
(67.3%) (67.0%) (40.1%) (35.9%) (57.1%)
No 1,155 691 676 1,119 3,641
(32.7%) (33.0%) (59.9%) (64.1%) (42.9%)
1justify divorce
Always 901 489 371 637 2,398
4 (25.5%) (23.4%) (32.9%) (36.5%) (28.2%)
Sometimes/Never 2,626 1,603 758 1,109 6,096
(74.5%) (76.6%) (67.1%) (63.5%) (71.8%)

Source: EVS/WVS, 2021; EVS, 2020; own calculations.

prevalent in the Italian, Spanish, and French subsam-
ples (approximately 10%) than in Greece.

The prevalence of registered partnerships varies across
countries in line with differences in legal frameworks
and timing of institutional recognition. No respon-
dents in Italy report an RP, reflecting the relatively re-
cent introduction of this legal status in 2016. Registe-
red partnerships remain uncommon in Greece, where
legal recognition was introduced in 2008 for hetero-
sexual couples and extended to same-sex couples in

90

2015, while higher proportions are observed in Spain
and France. Divorce and separation are more frequent-
ly reported in the Spanish and French subsamples,
a pattern consistent with the higher divorce intensity
observed at the population level in these countries.

Regarding values, attitudes toward marriage and re-
ligion display marked cross-national variation. In
Greece and Italy, a smaller proportion of respondents
consider marriage to be an outdated institution (25.7%
and 32.5%, respectively), compared with Spain and
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Figure 8 Divorce attitudes versus age (Greece, Italy, Spain, France)
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Source: EVS/WVS, 2021; EVS, 2020; Plot created using ggplot2 package in R by Wickham (2016).

France (both 36.1%). Similarly, religion is reported as
important by a larger share of respondents in Greece
and Italy (approximately 67%) than in Spain (40.1%)
or France (35.9%). These patterns are consistent with
previous findings highlighting stronger attachment
to traditional family norms and higher religiosity in
Southern European contexts (Kontogiannis, 2024a;
Kontogiannis et al., 2025; Rontos et al., 2025).

As noted in Section 2, the analysis focuses on the
most positive attitudes toward divorce, defined as re-
spondents who report that they always justify divorce.
Accordingly, the binary dependent variable equals 1
for respondents who always justify divorce and 0 for
those who report that they never or sometimes justify
it. The proportion of respondents who always justify
divorce is lowest in Greece (25.5%) and Italy (23.4%),
while higher shares are observed in Spain (32.9%)

and France (36.5%). These cross-national differences
in attitudes correspond to the demographic patterns
described earlier, indicating that countries with higher
divorce intensity also display higher levels of uncon-
ditional acceptance of divorce.

A central objective of this study is to identify socio-
-demographic factors associated with these highly po-
sitive attitudes toward divorce. Age is examined first.
As shown in Figure 8, younger individuals report more
supportive views on divorce across all countries, while
unconditional acceptance declines with increasing age.
We next examined the association between sex and
attitudes toward divorce. Tables 2a and 2b report chi-
square tests examining the association between un-
conditional acceptance of divorce and each categori-
cal explanatory variable. Regarding sex differences,
statistically significant associations are observed pri-
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Table 2a Variables associated with more positive attitudes towards divorce in the four samples
(Greece, Italy, Spain, France)

‘ Do you justify divorce? ‘ Greece ‘ Italy ‘ Spain ‘ France Total
Sex
604 232 216 354 1,406
Always (28.5%) (22.2%) (34.5%) (37.3%) (29.7%)
Females 1,512 813 410 595 333
Never/Sometimes (71.5%) (77.8%) (65.5%) (62.7%) (70.3%)
Awavs 297 257 155 283 992
Males 4 (21.0%) (24.5%) (30.8%) (35.5%) (26.4%)
Never/Sometimes 1114 790 348 514 2,766
(79.0%) (75.5%) (69.2%) (64.5%) (73.6%)
Marital Status
Awavs 52 63 60 118 203
Divorced or Y (25.6%) (44.4%) (39.2%) (38.1%) (36.3%)
Separated Never/Sometimes 151 79 93 192 515
(74.4%) (55.6%) (60.8%) (61.9%) (63.7%)
610 158 165 287 1,22
Single or in Always (31.3%) (27.2%) (47.1%) (45.4%) (34.8%)
aRP Never/Sometimes 1,336 422 185 345 2,288
(68.7%) (72.8%) (52.9%) (54.6%) (65.2%)
239 268 146 232 885
Married or Always (17.3%) (19.6%) (23.3%) (28.9%) (21.2%)
Widowed Never/Sometimes 1,139 1,102 480 572 3,293
(82.7%) (80.4%) (76.7%) (71.1%) (78.8%)
Is marriage an outdated institution?
Awavs 357 205 168 253 983
Yes 4 (39.4%) (30.1%) (41.2%) (40.1%) (37.5%)
Never/ ometimes 548 475 240 378 1,641
(60.6%) (69.9%) (58.8%) (59.9%) (62.5%)
544 284 203 384 1,415
No Always (20.7%) (20.1%) (28.2%) (34.4%) (24.1%)
Never/Sometimes 2,078 1,128 518 731 4,455
(79.3%) (79.9%) (71.8%) (65.6%) (75.9%)
Is religion important for your life?
Alwavs a1 233 95 160 899
Yes 4 (17.3%) (16.6%) (21.0%) (25.5%) (18.5%)
Never/Sometimes 1,961 1,168 358 467 3,954
(82.7%) (83.4%) (79.0%) (74.5%) (81.5%)
490 256 276 477 1,499
No Always (42.4%) (37.0%) (40.8%) (42.6%) (41.2%)
Never/Sometimes 665 435 400 642 2,142
(57.6%) (63.0%) (59.2%) (57.4%) (58.8%)

Source: EVS/WVS, 2021; EVS, 2020; own calculations.

Table 2b Variables associated with more positive attitudes towards divorce in the four samples
(Greece, Italy, Spain, France)

Greece Italy Spain France Total
Sex Chi-square value 24613 1.478 1.558 0.527 11.035
Degrees of freedom 1** 1 1 1 1**
Marital Status Chi-square value 83.163 50.895 60.973 42.260 202.380
Degrees of freedom 2% 2% 2% 2%% 2%%
Is marriage an outdated Chi-square value 122.710 25.241 19.438 5321 159.000
institution? Degrees of freedom 1** 1% 1** 1* 1**
Is religion important for your Chi-square value 255.920 106.56 47.580 50.024 525.400
life? Degrees of freedom %% 1% 1% 1% %%

*P<0.05, **P < 0.01.

Source: EVS/WVS, 2021; EVS, 2020; own calculations.
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Figure 9 Positive Divorce Attitudes Rate versus age and sex (Greece, Italy, Spain, France)
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(single year) and subgroup displayed in the figure.
Source: EVS/WVS, 2021; EVS, 2020; Plot created using ggplot2 package in R by Wickham (2016).

Figure 10 Positive Divorce Attitudes Rate versus age and marital status (Greece, Italy, Spain, France)

Positive Divorce Attitudes Rate

09-

o
©

=)
J

=
=3

o
[

=)
=

o
w

o
N

0.1-

0.0-

~ Marital Status
—— divorced
== married

— single

18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82
Age

Note: Positive Divorce Attitudes Rate is the proportion of respondents who always justify divorce (value 10 on the EVS 2017 scale), calculated for each age
(single year) and subgroup displayed in the figure.
Source: EVS/WVS, 2021; EVS, 2020; Plot created using ggplot2 package in R by Wickham (2016).

93



Demografie 206 680 CLANKY | ARTICLES

Figure 11 Positive Divorce Attitudes Rate versus age and ‘ls marriage outdated?’ (Greece, Italy, Spain, France)
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Note: Positive Divorce Attitudes Rate is the proportion of respondents who always justify divorce (value 10 on the EVS 2017 scale), calculated for each age
(single year) and subgroup displayed in the figure.
Source: EVS/WVS, 2021; EVS, 2020; Plot created using ggplot2 package in R by Wickham (2016).

Figure 12 Positive Divorce Attitudes Rate versus age and’ls religion important for your life?’
(Greece, Italy, Spain, France)
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marily in Greece and in the pooled sample, a pattern
that is likely influenced by the larger sample size of
the Greek subsample.

Across countries, women generally report more posi-
tive attitudes toward divorce than men, with Italy rep-
resenting an exception where differences are minimal.
The largest gender gap is observed in Greece. Figure 9
further illustrates that, overall, women tend to express
higher levels of support for divorce than men across
most age groups, with the exception of the oldest re-
spondents (aged 75 and above).

Marital status is also associated with attitudes toward
divorce (Tables 2a and 2b). Divorced or separated re-
spondents and single individuals (including those in
a registered partnership) tend to report more posi-
tive attitudes than married or widowed respondents.
In most countries, singles display higher levels of
unconditional acceptance of divorce than divorced
individuals, with Italy again representing an excep-
tion to this pattern.

Figure 10 shows that singles consistently report more
positive attitudes toward divorce than married re-
spondents across nearly all age groups. Among di-
vorced individuals, attitudes vary by age: younger
divorced respondents tend to express less uncondi-
tional acceptance of divorce, whereas older divorced
individuals (aged 50 and above) display comparatively
higher levels of support. While a detailed interpre-
tation of these age-specific patterns lies beyond the
scope of the present analysis, they point to hetero-
geneity within marital status groups that warrants
further investigation.

Attitudes toward the institution of marriage are also
associated with divorce attitudes. Respondents who
consider marriage to be an outdated institution tend
to express higher levels of unconditional acceptance
of divorce (Tables 2a and 2b). In France, however,
this association is weaker than in the other coun-
tries: support for divorce is high regardless of views
on marriage, with 40.1% of respondents who view
marriage as outdated and 34.4% of those who do not
report always justifying divorce (chi-square test, p =
0.021). Notably, respondents in France who do not
regard marriage as outdated display more positive at-
titudes toward divorce than respondents in Italy who
do consider marriage outdated (34.4% versus 30.1%).
Figure 11 confirms that across age groups, respond-

ents holding more critical views of marriage tend to
express higher levels of support for divorce.

Finally, religiosity remains associated with attitudes
toward divorce. Across all countries, respondents for
whom religion is not considered important report
more favorable attitudes toward divorce (Tables 2a
and 2b). Figure 12 illustrates that this difference is
particularly pronounced among younger respondents
(under the age of 50).

3.2.1 Modelling attitudes towards divorce via
Binary Logistic Regression

Model selection was guided by standard information
criteria and diagnostic checks. Comparisons based on
the Akaike and Bayesian Information Criteria indi-
cated that the fully specified binary logistic regression
model-including age, sex, country, religiosity, mari-
tal status, and attitudes toward marriage-provided
an appropriate balance between parsimony and ex-
planatory capacity. More specifically, the transition
from the intercept-only to the fully specified model
results in substantial reductions in AIC (10,112.04 to
9,372.746) and BIC (10,119.09 to 9,443.217), indicating
a markedly better model fit. Diagnostic checks further
indicated no problematic multicollinearity among the
explanatory variables and a satisfactory overall model
fit, based on commonly used procedures in regression
analysis (Fox et al., 2021; Fox — Monette, 1992; Hosmer
- Lemeshow, 1980; Melo, 2013). Detailed diagnostic
results are available upon request.

We estimated a binary logistic regression model in
which the dependent variable equals 1 if respondents
report always justifying divorce (value 10 on the EVS
2017 scale) and 0 if they report that they sometimes
or never justify divorce (values 1-9). The model es-
timates the probability that an individual reports
unconditional acceptance of divorce as a function of
age, sex, country, religiosity, marital status, and atti-
tudes toward the institution of marriage. All reported
coeflicients and odds ratios represent adjusted asso-
ciations, controlling for all other variables included
in the model. The results of the final model are pre-
sented in Table 3.

Results from the final model (Table 3) indicate that
age is negatively associated with unconditional ac-
ceptance of divorce: with each additional year of
age, the odds of always justifying divorce decrease
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Table 3 Results of the binary logistic regression model

Variables Estimate Standard Error Exp(Estimate)
Intercept 0.370%* 0.117 1.448
Age-18 -0.011** 0.002 0.989
Sex (male vs female {ref.}) -0.278*%* 0.052 0.757
Country (Greece vs France {ref.}) -0.422%* 0.073 0.656
Country (Italy vs France {ref.}) -0.303** 0.077 0.739
Country (Spain vs France {ref}) -0.133 0.084 0.876
Is religion important for your life? ('Yes'vs ‘No' {ref.}) -0.925%* 0.055 0.397
Is marriage an outdated institution? (‘'Yes'vs ‘No’ {ref.}) +0.300%* 0.055 1.350
Marital Status (married or widowed vs divorced or separated {ref.}) -0.426** 0.087 0.653
Marital status (Single or in a RP vs divorced or separated {ref.}) -0.147 0.094 0.863

*P<0.05, **P <0.01
Source: EVS/WVS, 2021; EVS, 2020; own calculations.

by approximately 1.1%. Men display lower odds of
unconditional acceptance compared with women.
Relative to France, respondents in Greece and Italy
exhibit lower odds of always justifying divorce,
while differences between Spain and France are
not statistically significant. Religiosity is strongly
associated with divorce attitudes, with individu-
als for whom religion is important displaying sub-
stantially lower odds of unconditional acceptance.
This association should be interpreted in light of
the outcome definition: religious respondents may
consider divorce acceptable under specific circum-
stances without endorsing it unconditionally, and
may therefore select high but non-extreme values
on the response scale (e.g. 8 or 9) rather than the
maximum value of 10. In contrast, respondents who
regard marriage as an outdated institution exhibit
higher odds of unconditional acceptance. Finally,
married or widowed respondents show lower odds
compared with divorced or separated individuals,
while single respondents and those in a registered
partnership do not differ significantly from divorced
or separated individuals.

3.2.2 The Application of ML Algorithms in the
study of attitudes towards divorce

While binary logistic regression enables statistical
inference and the estimation of adjusted associations
between covariates and attitudes toward divorce, it
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relies on parametric assumptions and linear effects
on the log-odds scale. To complement this inferen-
tial approach, we also apply several machine learning
(ML) algorithms. The purpose of the ML analysis is
not causal inference, but predictive assessment and
the identification of variables that contribute most
strongly to the classification of highly positive at-
titudes toward divorce, while allowing for poten-
tial non-linearities and complex interactions among
predictors. Accordingly, ML results are interpreted
in terms of predictive contribution and feature im-
portance rather than marginal effects or causal rela-
tionships, and should therefore be viewed as com-
plementary to-rather than a replacement for-the
regression-based findings.

Table 4 reports the classification performance of the
machine learning models considered. Overall, all
models display a comparable ability to distinguish
respondents who always justify divorce from those
who do not. Among them, the Random Forest model
performs particularly well when recall and F1-score
are prioritised, indicating a strong capacity to correctly
identify respondents with highly positive attitudes
toward divorce in the presence of class imbalance.
Boosting-based models (XGBoost and CatBoost)
achieve slightly higher overall discrimination as meas-
ured by the area under the ROC curve, suggesting
similar predictive performance across alternative
modelling strategies.
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Table 4 Evaluation Metrics of Machine Learning Algorithms on Attitudes Toward Divorce

Model Tgr:::‘;h Accuracy Precision Recall F1 AUC AUPRC
XG Boost 0.51 0.666 0.446 0.651 0.529 0.707 0.468
Random Forest 0.38 0.653 0.607 0.870 0.715 0.734 0.714
Light GBM (with SMOTE) 0.42 0.627 0414 0.712 0.524 0.699 0.470
Cat Boost (with SMOTE) 0.48 0.663 0.444 0.663 0.532 0.709 0.479

Source: EVS/WVS, 2021; EVS, 2020; own calculations.

To explore the variables most relevant for model
predictions, we examine feature importance meas-
ures derived from the two best-performing mod-
els-Random Forests and XGBoost (Fig. 13 and 14).
Differences in the presentation of feature importance
across these figures reflect methodological differences
between the algorithms. In the XGBoost model, cat-
egorical predictors are represented through one-hot
encoding, and feature importance is therefore dis-
played at the level of individual categories. In con-
trast, the Random Forest model reports importance
aggregated at the level of the original variables. Al-

though the magnitude of importance scores is not
directly comparable across models, both approaches
consistently identify age and the perceived impor-
tance of religion as the most influential predictors,
with clearly higher importance than the remaining
covariates.

Additional insight into the direction and contribu-
tion of specific features is provided by the SHAP
summary plot based on the XGBoost model (Fig.
15). Positive SHAP values indicate an increased pre-
dicted likelihood of always justifying divorce, while
negative values indicate a reduced likelihood rela-

Figure 13 XGBoost Top Feature Importance (Gain) plot
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Figure 14 Random Forests’' Top Feature Importance plot
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tive to the model’s baseline prediction. The results
show that respondents for whom religion is not
considered important are associated with positive
SHAP values, whereas those who report religion as
important tend to exhibit negative SHAP values,
corresponding to a lower predicted probability of
unconditional acceptance of divorce. A similar pat-
tern is observed for marital status, with married or
widowed respondents displaying predominantly
negative SHAP values. Higher age values are also
mainly associated with negative SHAP values, in-
dicating a reduced predicted likelihood of always
justifying divorce among older respondents. Impor-
tantly, negative SHAP values do not imply a negative
outcome in absolute terms, but rather a downward
contribution of specific feature values to the pre-
dicted probability.

Overall, the machine learning results are consistent
with the regression findings. Across both analytical
frameworks, age and religiosity emerge as the most
influential dimensions associated with attitudes toward
divorce. This convergence suggests that these factors
are not only statistically relevant in regression models,
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but also play a central role in shaping the predictive
structure of divorce attitudes across countries.

4. DISCUSSION

This study set out to examine both divorce behaviour
and attitudes toward divorce in Greece, Italy, Spain,
and France, combining long-term demographic in-
dicators with individual-level attitudinal data. The
results reveal both shared patterns and persistent
cross-national differences, highlighting the impor-
tance of institutional context, religiosity, and cohort
dynamics in shaping divorce trends and normative
orientations.

From a behavioural perspective, divorce intensity
increased in all four countries over the past decades,
although at different points in time and with varying
magnitude. France and Spain reached comparatively
higher levels earlier, whereas Greece and Italy exhib-
ited lower divorce intensity and later increases. These
differences do not suggest a simple linear process of
uniform transformation, but rather reflect context-
specific configurations shaped by legal frameworks,
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Figure 15 SHAP (SHapley Additive exPlanations) values plot [XGBoost]
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religious influence, and broader social change. Legis-
lative reforms facilitated divorce in each country, yet
the evidence indicates that institutional change inter-
acted with underlying value shifts and demographic
dynamics rather than acting as an isolated trigger.
The cohort analysis further demonstrates that more
recent marriage cohorts tend to experience higher
divorce risks and shorter marital durations before
dissolution. This pattern is consistent with broader
transformations in marital expectations, where in-
dividual fulfilment and personal autonomy increas-
ingly shape the evaluation of intimate relationships.
However, the pace and extent of these changes differ
across countries, reinforcing the importance of insti-
tutional and cultural context.

The attitudinal analysis provides complementary in-
sight. Younger respondents and women are more likely
to express unconditional acceptance of divorce, con-

sistent with prior research linking generational change
and gender equality to more permissive family norms.
Religiosity emerges as a central factor across analytical
approaches, with higher levels of religious commit-
ment associated with lower unconditional acceptance
of divorce. Importantly, the outcome variable captures
unconditional endorsement (“always acceptable”),
rather than general permissiveness. Religious respond-
ents may regard divorce as acceptable under specific
circumstances without endorsing it unconditionally,
which helps explain why high but non-extreme re-
sponses may coexist with lower selection of the most
permissive category. The negative association should
therefore be interpreted as reflecting resistance to
absolute endorsement rather than categorical rejec-
tion of divorce.

The convergence between regression and machine
learning results strengthens confidence in these as-
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sociations. Across modelling strategies, age and re-
ligiosity consistently appear as the most influential
predictors, suggesting that these dimensions structure
divorce attitudes across diverse institutional settings.
The inclusion of machine learning techniques does
not alter the substantive conclusions, but highlights
the robustness of key relationships and allows the
identification of potential non-linearities and inter-
action patterns.

The comparison between Southern Europe and France
illustrates how divorce behaviour and attitudes are
embedded within distinct institutional and cultural
configurations. France’s earlier secularisation and long-
standing divorce legislation coincide with compara-
tively higher divorce intensity and more permissive at-
titudes. However, the findings do not support the idea
of a single, uniform pathway of family change. Instead,
the results suggest that similar macro-level transforma-
tions—such as increased individualisation and shifting
gender roles—are mediated by country-specific institu-
tional arrangements and religious contexts.
Theoretically, these findings contribute to debates
surrounding the Second Demographic Transition and
the deinstitutionalisation of marriage. While value
change is often conceptualised as a driver of behav-
ioural transformation, the evidence here supports
a more reciprocal interpretation. Divorce prevalence
and normative acceptance appear to reinforce one
another over time, but within boundaries shaped by
institutional structures and cultural traditions. Rather
than a simple unidirectional process, the relationship
between behaviour and attitudes emerges as context-
dependent and mutually reinforcing.

Beyond academic debate, the findings have broader
social implications. Rising divorce intensity and in-
creasing acceptance of marital dissolution affect family
structures, intergenerational relationships, and social
policy considerations. Countries characterised by
stronger religious influence or later legal liberalisation
may experience distinct policy challenges compared to
contexts where divorce has been institutionalised for
decades. Understanding these differences is essential
for designing family policies that respond to diverse
demographic realities.

Several limitations should be acknowledged. The
attitudinal analysis relies on cross-sectional data,
limiting causal inference regarding the directionality
between behaviour and values. Additionally, sam-
pling differences-particularly in the Greek survey-
require cautious interpretation of country-specific
estimates. Future research could extend the com-
parative framework to additional European contexts
or examine other dimensions of family change, such
as cohabitation or fertility behaviour, in conjunction
with divorce.

Overall, the combined analysis of behavioural and at-
titudinal dimensions demonstrates that divorce change
in Europe cannot be understood through a single ex-
planatory lens. Institutional context, religiosity, genera-
tional change, and gender dynamics interact in shaping
both marital instability and normative orientations.
By focusing on Southern Europe and contrasting it
with a historically distinct European case, this study
provides a structured assessment of how demographic
and value transformations unfold within differentiated
institutional environments.

References

«  Becker, G. S. 1993. A Treatise on the Family. Cambridge, MA (USA). Harvard University Press. https://doi.org/10.2307/351313.
o Bellamy, V. 2016. 123 500 divorces en 2014. Des divorces en légere baisse depuis 2010. Insee Premiére, 1599, 4.
https://www.insee.fr/fr/statistiques/21215662sommaire=2045470.

o Berger, P. L. 1980. Affrontés a la modernité: réflexions sur la société, la politique, la religion. Le Centurion.

https://www.chasse-aux-livres.fr/prix/BO00OUB5Z0/affrontes-a-la-modernite-peter-1-berger.

o Bernardi, F. - Martinez-Pastor, J.-I. 2011. Divorce risk factors and their variations over time in Spain. Demographic Research,

24(31), 771-800. https://doi.org/10.4054/DemRes.2011.24.31.

100



Georgios Kontogiannis - Kostas Rontos - Luca Salvati - Dimitrios Antonoglou
A Comparative Analysis of Divortiality Patterns and Attitudes towards Divorce in Greece, Italy, Spain and France

Bernhardt, E. 2004. Is the second demographic transition a useful concept for demography? Vienna Yearbook of Population Re-
search, 2, 25-28. https://doi.org/10.1553/populationyearbook2004s25.

Blossfeld, H. 2009. Educational assortative marriage in comparative perspective. Annual Review of Sociology, 35, 513-530.
https://doi.org/10.1146/annurev-soc-070308-115913.

Breiman, L. 2001. Random forests. Machine Learning, 45(1). https://doi.org/10.1023/A:1010933404324.

Breton, D. - Barbieri, M. - D’Albis, H. - Mazuy, M. 2017. L¢volution démographique récente de la France: de forts contrastes
départementaux. Population 2017, 4(72), 583-651. https://doi.org/10.3917/popu.1704.0583.

Breton, D. - Barbieri, M. - D’Albis, H. - Mazuy, M. 2018. Lévolution démographique récente de la France. Naissances, déces,
unions et migrations : & chacun sa saison. Population, 73(4), 623-692. https://doi.org/10.3917/popu.1804.0623.

Breton, D. - Belliot, N. - Barbieri, M. - D’Albis, H. - Mazuy, M. 2022. Lévolution démographique récente de la France: En ré-
gion comme au niveau national, des comportements démographiques encore marqués par la Covid-19. Population, 77(4), 1-83.
https://doi.org/10.1524/9783050053363.23.

Carella, M. - Garcia Pereiro, T. - Parant, A. 2014. Le lien entre divorce et vulnérabilité en Italie et en Espagne. In Pennec, S.
- Girard, C. - Sanderson, J.-P. (Eds.). Trajectoires et dges de la vie. AIDELF. https://www.erudit.org/fr/livres/actes-des-collo-
ques-de-lassociation-internationale-des-demographes-de-langue-francaise/trajectoires-ages-vie-selection-darticles-issus-travaux-
presentes-au-xviiie--978-2-9521220-5-4/0004011i/.

Castiglioni, M. P, & Dalla Zuanna, G. (2008). Analyse des séparations légales par promotions de mariages en Italie. Population, 63(1),
177-197. https://shs.cairn.info/revue-population-2008- 1-page-177?lang=fr&tab=texte-integral. https://doi.org/10.3917/popu.801.0177.
Chen, T. - Guestrin, C. 2016. XGBoost: A scalable tree boosting system. Proceedings of the ACM SIGKDD International Con-
ference on Knowledge Discovery and Data Mining, 13-17-August-2016. https://doi.org/10.1145/2939672.2939785.

Chen, T. - He, T. - Benesty, M. 2024. XGBoost : eXtreme Gradient Boosting. R Package Version 0.71-2.

Cherlin, A. 2004. The Deinstitutionalization of American Marriage. Journal of Marriage and Family, 66, 848-861.
https://doi.org/10.1111/].0022-2445.2004.00058 x.

Colonnelli, A. 2015. ‘Quickie’ divorce Italian style. Euro Crisis in the Press - LSE Blogs. http://eprints.Ise.ac.uk/77828/1/blogs.lse.
ac.uk-Quickie divorce Italian style.pdf.

Dominguez-Folgueras, M. — Castro-Martin, T. 2013. Cohabitation in Spain: No Longer a Marginal Path to Family Formation.
Journal of Marriage and Family, 75(2), 422-437. https://doi.org/10.1111/jomf.12013.

Dorogush, A. V. - Ershov, V. - Gulin, A. 2018. CatBoost: gradient boosting with categorical features support. ArXiv Preprint.
https://arxiv.org/abs/1810.11363

Duato, R. - Jodar, L. 2013. Mathematical modeling of the spread of divorce in Spain. Mathematical and Computer Modelling,
57(7-8), 1732-1737. https://doi.org/10.1016/j.mcm.2011.11.020.

EDO. 2011. Demographic Database. European Demographic Observatory Database. http://www.demography-lab.prd.uth.gr/.
ELSTAT. 2023. Population and Social Conditions. Hellenic Statistical Authority Population Data. https://www.statistics.gr/en/statistics/pop.
Esping-Andersen, G. 2009. The Incomplete Revolution: Adapting to Women’s New Roles. Policy Press. https://www.wiley.com/en-
us/Incomplete+Revolution%3A+Adapting+Welfare+States+to+Women's+New+Roles+-p-9780745643168.

Esping-Andersen, G. - Billari, E. C. 2015. Re-theorizing Family Demographics. Population and Development Review, 41(1), 1-31.
https://doi.org/10.1111/§.1728-4457.2015.00024.x.

EUROSTAT. 2023. EUROSTAT Population and Social Conditions. https://ec.europa.eu/eurostat/databrowser/explore/all/all_themes.
EVS/WVS. 2021. European Values Study and World Values Survey: Joint EVS/WVS 2017-2021 Dataset (Joint EVS/WVS). JD
Systems Institute & WVSA, 4.

EVS. 2020. European Values Study 2017: Greece (EVS 2017 Country Data File). GESIS Data Archive, Cologne. ZA7546 Data
File Version 1.0.0. https://doi.org/10.4232/1.13512.

Festy, P. 1983. Lévolution récente du nombre de divorces en Europe occidentale. In J. Commaille, J. — Festy, P. - Guibentif, P. -
Kellerhals, J. - Perrin, J. E - Roussel, L. (Eds.). Le Divorce en Europe occidentale: la Loi et le Nombre. INED/PUEF.

Festy, P. - Prioux, E. 1975. Le divorce en Europe depuis 1950. Population, 6, 975-1017. https://doi.org/10.2307/1531203.

101



Demografie 206 680 CLANKY | ARTICLES

« Flaquer, L. - Garriga, A. 2009. Marital disruption in Spain: Class selectivity and deterioration of economic conditions. In An-
dref3, H. J. - Hummelsheim, D. (Eds.). When Marriage Ends Economic and Social Consequences of Partnership Dissolution.
https://doi.org/10.4337/9781848447202.00015.

o Fox, J. - Monette, G. 1992. Generalized collinearity diagnostics. Journal of the American Statistical Association, 87(417).
https://doi.org/10.1080/01621459.1992.10475190.

o Fox,]. - Weisberg, S. - Price, B. - Adler, D. - Bates, D. - Baud-bovy, G. - Bolker, B. - Ellison, S. - Firth, D. - Friendly, M. - Gor-
janc, G. - Graves, S. — Heiberger, R. — Laboissiere, R. - Maechler, M. - Monette, G. - Murdoch, D. - Nilsson, H. - Ogle, D. - ...
- R-Core. 2021. Package ‘car’: Companion to Applied Regression. CRAN Repository.

« Goldscheider, E. - Oléh, L. S. - Puur, A. 2010. Reconciling studies of men’s gender attitudes and fertility: Response to westoff
and higgins. Demographic Research, 22, 189-198. https://doi.org/10.4054/DemRes.2010.22.8.

o Gonzalez-Val, R. - Marcén, M. 2017. Unemployment, marriage and divorce. Applied Economics, 50(13), 1495-1508.
https://doi.org/10.1080/00036846.2017.1366642.

« Guarneri, A. - Rinesi, F. - Fraboni, R. - De Rose, A. 2021. On the magnitude, frequency, and nature of marriage dissolution in
Italy: insights from vital statistics and life-table analysis. Genus, 77(1). https://doi.org/10.1186/s41118-021-00138-2.

« Hosmer, D. W. - Lemeshow, S. 1980. Goodness of fit tests for the multiple logistic regression model. Communications in Statis-
tics — Theory and Methods, 9(10), 1043-1069. https://doi.org/10.1080/03610928008827941.

« INE. 2023. INEbase Demography and population.
https://www.ine.es/dyngs/INEbase/en/categoria.htm?c=Estadistica_P&cid=1254734710984.

o INED. 2023. Demographic Data. The French Institute for Demographic Studies Population Data.
https://www.ined.fr/en/everything_about_population/data/online-databases/france-population-long-series/.

« INSEE. 2023a. Institut national de la statistique et des études économiques / Statistiques et études.
https://www.insee.fr/en/statistiques?theme=0.

o INSEE. 2023b. Statistiques et études. National Institute of Statistics and Economic Studies: Population Data.
https://www.insee.fr/fr/statistiques.

« ISTAT. 2023. Istituto Nazionale di Statistica Databases and Information System.
https://www.istat.it/en/analysis-and-products/databases.

« Kapinus, C. A. - Pellerin, L. A. 2008. The influence of parents’ religious practices on young adults’ divorce attitudes. Social Sci-
ence Research, 37(3). https://doi.org/10.1016/j.ssresearch.2008.02.006.

« Kaufman, G. - Meng, S. - Zhou, K. - Compton, D. 2024. For the Children: Attitudes Toward Marriage and Divorce in the United
States. The Sociological Quarterly. https://doi.org/10.1080/00380253.2024.2427678.

+ Ke, G. - Meng, Q. - Finley, T. - Wang, T. - Chen, W. - Ma, W. - Ye, Q. - Liu, T. Y. 2017. LightGBM: A highly efficient gradient
boosting decision tree. Advances in Neural Information Processing Systems, 2017-Decem.
https://proceedings.neurips.cc/paper_files/paper/2017/file/ 6449f44a102fde848669bdd9eb6b76fa-Paper.pdf.

« Kontogiannis, G. 2022. Demo, Dirap (2022): Divorces and divortiality in Greece since the early 1970s (in Greek). Flash News:
Research Project Demographic Imperatives in Research and Practices in Greece, Supported by the Hellenic Foundation for Research
and Innovation (H.ER.L), 8, 2. https://doi.org/10.6084/m9.figshare.19456265.v1.

« Kontogiannis, G. 2024. The Evolution of Family-Related Behaviours in the Western Balkans and Their Impact on Present and Fu-
ture Family and Population Structures: An Analysis Concerning the Period 1945-2050. 99-131.
https://doi.org/10.1007/978-3-031-53088-3_5.

o LADS. 2018. Laboratory of Demographic and Social Analyses (LADS) database. Department of Planning and Regional Develop-
ment. University of Thessaly. Volos. http://www.demography-lab.prd.uth.gr.

« Lesthaeghe, R. 2010. The Unfolding Story of the Second Demographic Transition. Population and Development Review, 36,
211-251. https://doi.org/10.1111/j.1728-4457.2010.00328.x.

o Lesthaeghe, R. 2014. The second demographic transition: A concise overview of its development. Proceedings of the National
Academy of Sciences of the United States of America, 111(51), 18112-18115. https://doi.org/10.1073/pnas.1420441111.

o Liu, Y. - Just, A. 2019. SHAPforxgboost: SHAP Plots for “XGBoost.” In CRAN: Contributed Packages.
https://doi.org/10.32614/CRAN.package. SHAPforxgboost.

102



Georgios Kontogiannis - Kostas Rontos - Luca Salvati - Dimitrios Antonoglou
A Comparative Analysis of Divortiality Patterns and Attitudes towards Divorce in Greece, Italy, Spain and France

Lundberg, S. M. - Lee, S. 1. 2017. A unified approach to interpreting model predictions. Advances in Neural Information Process-
ing Systems, 2017-Decem. https://doi.org/10.48550/arXiv.1705.07874.

Melo, E. 2013. Area under the ROC Curve. In Dubitzky, W. - Wolkenhauer, O. - Cho, K. H. - Yokota, H. (Eds.). Encyclopedia of
Systems Biology. New York, NY: Springer. https://doi.org/10.1007/978-1-4419-9863-7_209.

Oldh, S. L. 2015. Changing families in the European Union: trends and policy implications. United Nations Expert Group
Meeting on “Family Policy Development: Achievements and Challenges“ May 14-15, 2015., Article 44.
https://www.diva-portal.org/smash/get/diva2:1448508/ FULLTEXTO1.pdf.

Oppenheimer, V. K. - Kalmijn, M. - Lim, N. 1997. Men’s career development and marriage timing during a period of rising in-
equality. Demography, 34(3), 311-330. https://doi.org/10.2307/3038286.

Perelli-Harris, B. — Gassen, N. S. 2010. The reciprocal relationship between the state and union formation across Western Europe:
policy dimensions and theoretical considerations (WP 2010-034; MPIDR Working Papers). https://www.researchgate.net/publi-
cation/254404951_The_reciprocal_relationship_between_the_state_and_union_formation_across_Western_Europe_policy_di-
mensions_and_theoretical_considerations. https://doi.org/10.4054/MPIDR-WP-2010-034.

Prokhorenkova, L. - Gusev, G. — Vorobeyv, A. — Dorogush, A. V. - Gulin, A. 2018. Catboost: Unbiased boosting with categorical
features. Advances in Neural Information Processing Systems, 2018-Decem. https://doi.org/10.48550/arXiv.1706.09516.

Roigé, X. 2013. Paternité et divorce en Espagne. Informations Sociales, 176, 44-47. https://doi.org/10.3917/ins0.176.0044.
Rontos, K. - Kontogiannis, G. - Salvati, L. - Antonoglou, D. 2025. Demographic change and beliefs toward marriage: exploring
the associated factors in urban and rural Greece before and during recession. In Salvati, L. (Ed.). Environmental Sustainability
and Global Change (Elsevier) (pp. 205-235). Elsevier. https://doi.org/10.1016/B978-0-443-31596-1.00015-5.

Roussel, L. 1987. Deux décennies de mutations démographiques (1965-1985) dans les pays industrialisés. Population, 42(3),
429-448. https://www.persee.fr/doc/pop_0032-4663_1987_num_42_3_16934. https://doi.org/10.3917/popu.p1987.42n3.0448.
Salvini, S. - Vignoli, D. 2011. Things change: Women’s and men’s marital disruption dynamics in Italy during a time of social
transformations, 1970-2003. Demographic Research, 24(5), 145-174. https://doi.org/10.4054/DemRes.2011.24.5.

Sardon, J.-P. 1986. Evolution de la nuptialité et de la divortialité en Europe depuis la fin des années 1960. Population, 3, 463-482.
https://www.persee.fr/doc/pop_0032-4663_1986_num_41_3_17640. https://doi.org/10.3917/popu.p1986.41n3.0482.

Sardon, J.-P. 2005. Iévolution du divorce en France. In Bergouignan, C. - Blayo, C. - Parant, A. - Sardon, J.-P. - Tribalat, M.
(Eds.). La population de la France: Evolutions démographiques depuis 1946. CUDEP.

Spijker, J. — Solsona, M. 2012. Atlas of Divorce and Post-divorce Indicators in Europe. Centre d’Estudis Demografics.
https://core.ac.uk/reader/294766585.

Stokes, C. E. - Ellison, C. G. 2010. Religion and Attitudes Toward Divorce Laws Among U.S. Adults. Journal of Family Issues,
31(10). https://doi.org/10.1177/0192513X10363887.

Surkyn, J. - Lesthaeghe, R. 2004. Value Orientations and the Second Demographic Transition (SDT) in Northern, Western and
Southern Europe: An Update. Demographic Research, 3, 45-86. https://doi.org/10.4054/DemRes.2004.S3.3.

Tamanza, G. - Molgora, S. - Ranieri, S. 2013. Separation and Divorce in Italy: Parenthood, Children’s Custody, and Family Me-
diation. Family Court Review, 51(4), 557-567. https://doi.org/10.1111/fcre.12052.

Thomson, E. 2004. Step-families and childbearing desires in Europe. Demographic Research, 10(SUPPL. 3), 117-134.
https://doi.org/10.4054/demres.2004.53.5.

Van de Kaa, D. 1987. Europe’s Second Demographic Transition. Population Bulletin, Population Reference Bureau, Inc., 42(1),
1-59. https://pubmed.ncbi.nlm.nih.gov/12268395/.

van de Kaa, D. J. 2001. Postmodern Fertility Preferences: From changing value orientation to new behaviour. Population and
Development Review, 27, 290-331. https://www.jstor.org/stable/3115262.

Vermeulen, W. R. J. - Zoutewelle-Terovan, M. - Kooiman, N. - Liefbroer, A. C. 2023. Religion and union dissolution: Effects of
couple and municipal religiosity on divorce and separation. Demographic Research, 49. https://doi.org/10.4054/demres.2023.49.20.
Vignoli, D. - Matysiak, A. - Styrc, M. — Tocchioni, V. 2018. The positive impact of women’s employment on divorce: Context,
selection, or anticipation? Demographic Research, 38(37), 1059-1110. https://doi.org/10.4054/DemRes.2018.38.51.

von Boné, E. 2014. The historical development of grounds for divorce in the French and Dutch Civil Codes. Fundamina, 20(2),
1006-1014. http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=51021-545X2014000200049&Ing=en&tlng=en.

103



Demografie 206 680 CLANKY | ARTICLES

«  Wickham, H. 2016. ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag. https://ggplot2.tidyverse.org.
https://doi.org/10.1007/978-3-319-24277-4_9.

o Wright, M. N. - Ziegler, A. 2017. Ranger: A fast implementation of random forests for high dimensional data in C++ and R.
Journal of Statistical Software, 77(1). https://doi.org/10.18637/jss.v077.i01.

GEORGIOS KONTOGIANNIS

is a postdoctoral researcher and lecturer specializing in Demography and Statistics. He holds a Ph.D. from the
University of Thessaly, Greece with expertise in the demographic and statistical analysis of marriage, fertility,
and population dynamics. He teaches demography and quantitative methods using R. He is currently affili-
ated with the Democritus University of Thrace (DUTH) and the Athens University of Business and Economics
(AUEB). He has participated in several national and international research projects.

KOSTAS RONTOS

is Professor (retired) of Social Demography and Statistics at the Department of Sociology of the University of
the Aegean, of which he has been president for five years. He used to be the Director of the Postgraduate Pro-
gram ,European Societies and European Integration” and the Laboratory ,,Social Informatics, Statistics and
Research Infrastructure®. He used to be Director at the National Statistical Service of Greece. He is the author
of a significant number of publications in Greece and abroad and principal or main researcher in a significant
number of national or international research projects. He has participated in a considerable number of in-
ternational or domestic scientific conferences. His scientific work focus on statistics, Demography, Regional
Development and Socioeconomic Research.

LUCA SALVATI

is associate professor of applied statistics and regional economics at Sapienza University of Rome, Italy. He is
expert of territorial and geographical issues, demographic problems, applied economics, and sustainable de-
velopment at large. He published more than 700 articles and 50 books on reputed international journals and
publishers.

DIMITRIOS ANTONOGLOU

holds a PhD in Sociology from the Department of Sociology at the University of the Aegean. He is a mem-
ber of the Laboratory “Social Informatics, Statistics and Research Infrastructures” of the same department.
He received his Bachelor’s degree in Economics from the Aristotle University of Thessaloniki. He also holds
a Master’s degree in Health Management from the Department of Economics at the University of Piraeus, as
well as a Master’s degree from the Interdepartmental Postgraduate Programme “Organization and Business
Administration for Executives of Business and Public Organizations” at the University of Macedonia, with
a specialization in Financial Management and the Administration of Health Services Units.

104



Georgios Kontogiannis — Kostas Rontos - Luca Salvati - Dimitrios Antonoglou
A Comparative Analysis of Divortiality Patterns and Attitudes towards Divorce in Greece, Italy, Spain and France

SUMMARY

The paper examines long-term divorce patterns and attitudes toward divorce in Greece, Italy, Spain, and France,
combining demographic period and cohort analysis with attitudinal analysis from the European Values Study
(EVS 2017). France is used as a contrast case rather than as a benchmark because of its earlier secularisation
and longer history of divorce legislation. The study applies descriptive statistics, chi-square tests, binary logis-
tic regression, and machine learning models including Random Forest, XGBoost, LightGBM, and CatBoost.
The analysis shows that divorce spread earlier and reached higher levels in France and, later, in Spain, while
Greece and Italy followed a slower and more delayed path. After 2010, divorce affected roughly half of mar-
riages in Spain and nearly half in France, compared with clearly lower levels in Greece and Italy. Cohort analysis
further indicates that more recent marriage cohorts tend to divorce more often and at earlier durations than
older cohorts, although the pace of change differs across countries.

A central finding is that legal reforms strongly shaped divorce trends, although they interacted with broader
cultural and demographic changes rather than acting alone. Major reforms in Greece, Spain, and Italy pro-
gressively lowered institutional barriers and contributed to rising divorce levels, while France’s longer legal
tradition of divorce helped explain its earlier and higher prevalence.

The attitudinal analysis shows that unconditional acceptance of divorce is more common in France and Spain
than in Greece and Italy. Younger individuals, women, divorced or single respondents, and those who consider
marriage an outdated institution are more likely to justify divorce, whereas religiosity is consistently associ-
ated with lower acceptance.

Logistic regression and machine learning models confirm these patterns. Age and religiosity emerge as the
strongest predictors of attitudes toward divorce, while marital status and beliefs about marriage also play an
important role. Overall, the findings highlight the interaction between institutional change and broader cul-
tural transformations, showing that although Southern European countries share some common trends, their
divorce trajectories remain shaped by distinct legal, religious, and social contexts.
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LUNG CANCER MORTALITY AND
TOBACCO CONTROL POLICIES IN
CZECHIA, HUNGARY AND POLAND:
A RETROSPECTIVE ANALYSIS

Vitalie Stirba - Ivana Kulhanova

Abstract

Long-term tobacco smoking is the primary cause of lung cancer and a major driver of avoidable mortality, but
the impact of tobacco control policies on lung cancer mortality is delayed by 20-30 years. This study analyses
period and cohort trends in lung cancer mortality in Czechia, Hungary, and Poland from 1950 to 2023 within
the framework of the smoking epidemic model and the timing of tobacco control policy implementation. Using
harmonised cause-of-death data and population exposure, we examined age-standardised mortality rates and
cohort patterns. The results revealed pronounced cohort effects and substantial gender disparities, with ear-
lier peaks and subsequent declines in male mortality, particularly in Czechia, and later increases or plateauing
trends among females across all three countries, consistent with different stages of the smoking epidemic model.
Comparisons with policy timing indicate that lung cancer mortality declines cannot be attributed to tobacco
control policies alone. In Czechia, declines began before major interventions, while in Hungary and Poland,
they occurred later but still reflect earlier smoking histories. Lung cancer mortality trends are thus primarily
driven by cohort-specific smoking histories, with policies influencing outcomes indirectly over the long term.

Keywords: tobacco control policies, lung cancer mortality, cohort mortality, Central Europe
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in tobacco consumption and effective public health
interventions (OECD/Eurostat, 2022).

The relationship between smoking behaviour and lung
cancer mortality has been evident since the 1950s

INTRODUCTION

Lung cancer is one of the leading causes of cancer
mortality worldwide, accounting for 18.7% of all can-
cer deaths in 2022, mainly due to long-term tobacco  (DeVita - Rosenberg, 2012), when a significant pro-
smoking, particularly in males (Bray et al., 2024). Due  portion of the population was exposed to smoking,

to typically late diagnosis and low survival rates, lung  and is best understood within the framework of the

cancer mortality closely reflects cumulative smoking
exposure at the population level (de Groot - Wu -
Carter - Munden, 2018). Although other risk factors
such as air pollution, second-hand smoke, and genetic
predisposition contribute to disease incidence, lung
cancer remains largely preventable through reductions
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smoking epidemic model (Lopez - Collishaw - Piha,
1994). This model describes the evolution of smoking
and its health consequences across successive stages,
characterised by rising and subsequently declining
smoking prevalence, followed after a substantial delay
by corresponding changes in mortality. A key feature
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of this framework is the long lag, typically 20 to 30
years (Islami - Torre - Jemal, 2015), between smok-
ing exposure and lung cancer mortality, implying that
observed mortality trends reflect historical smoking
patterns rather than contemporaneous behaviours.
Tobacco control policies, including taxation, advertis-
ing bans, and smoke-free legislation, have been widely
implemented to reduce smoking prevalence (Pierce -
White — Emery, 2012). Public health campaigns high-
lighting the risk of lung cancer from long-term smoking
have also contributed to declining social acceptance
of smoking (Cummings - Proctor, 2014). Among these
measures, increases in tobacco taxation are particularly
effective in reducing smoking prevalence, especially
among adolescents and young adults who are more sen-
sitive to price changes (Chaloupka, 1999). These policies
primarily affect smoking initiation and early cessation,
shaping the smoking behaviour of younger cohorts.
However, their impact on lung cancer mortality is in-
direct and substantially delayed due to the long latency
period between smoking exposure and lung cancer
mortality (Thun - Peto - Boreham — Lopez, 2012). As
a result, changes in lung cancer mortality trends can
rarely be attributed to specific policy interventions,
since observed declines typically reflect behavioural
shifts that occurred decades earlier (Gonzdlez-Marrén
et al., 2019). Consistent with this lag structure, model-
ling studies project a continued decline in lung cancer
mortality in Europe, with persistent gender differences
reflecting the later uptake of smoking among females
(Gredner - Mons - Niedermaier — Brenner — Soerjoma-
taram, 2021). Cross-national differences in lung can-
cer mortality may therefore reflect not only variation
in policy timing and intensity, but also differences in
the stage of the smoking epidemic and cohort-specific
smoking histories.

Trends in cigarette smoking prevalence and lung can-
cer mortality reveal pronounced differentiations be-
tween males and females and between countries with
the same level of development (Barta - Powell - Wis-
nivesky, 2019). Countries in Central and Eastern Europe
provide a particularly relevant context for examining
these dynamics. During the socialist period, smoking
prevalence was high and tobacco consumption was
subject to limited regulation, followed by the introduc-
tion of comprehensive tobacco control policies during
the post-1990 transition (Neuberger, 2019). This study

focuses on Czechia, Hungary, and Poland, which share
similar historical and socioeconomic backgrounds but
exhibit different trajectories in lung cancer mortality,
particularly in the timing of peak mortality among
males and subsequent declines. These differences allow
for a comparative assessment of how cohort-specific
smoking patterns and the timing of policy implementa-
tion are reflected in long-term mortality trends.

The aim of this study is to analyse period and cohort
trends in lung cancer mortality in Czechia, Hungary,
and Poland from 1950 to 2023, and to interpret these
trends within the smoking epidemic framework and
the timing of tobacco control policies. By combining
age-standardised mortality rates with cohort-based
analysis, the study seeks to clarify the extent to which
observed lung cancer mortality changes are driven by
long-term smoking behaviours versus policy interven-
tions, while explicitly accounting for the lag between
exposure and outcomes.

DATA AND METHODS

The research is designed to assess the changes in tra-
chea, bronchus and lung cancer mortality (further
referred to as lung cancer) in Czechia, Hungary, and
Poland in alignment with previously implemented
tobacco control policies and legislation amendments
on tobacco products. For this, the perspectives of
changes in mortality patterns within calendar years
(a period approach) and changes in death rates be-
tween 5-year birth cohorts were considered. Thus, to
assess the period changes in the age profile of lung
cancer, age-specific mortality and age-standardised
death rates were calculated. Mortality standardisa-
tion was performed by using the direct method, for
which the New European Standard Population of the
2013 revision was used (Eurostat, 2013). To establish
cohort changes in age- and cause-specific mortality,
period data were transformed into cohort data. Figure
1 presents the algorithm for transforming the period
age- cause-specific mortality rates into a cause-specific
mortality vector according to the following formula:
me = {Meixfi-os

where: m, is the mortality vector for the birth cohort c,
x is the age, from 0, to the last open age group w,
M+ is the mortality rate at age x within the pe-
riod t+x.
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Figure 1 The algorithm for transforming the period mortality rates into a cohort mortality vector displayed
on a Lexis diagram
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Data on death counts for lung cancer were retrieved
from the World Health Organisation Mortality Da-
tabase (WHO Mortality Database) and the Czech
Statistical Office (Cesky statisticky uifad), and harmo-
nised according to the International Classification of
Diseases (ICD) of the 7th-9th (code 162), and 10th
(codes C33-C34) editions. Data on population by age
and sex were obtained from the Human Mortality
Database (Human Mortality Database).

Information on tobacco control policies and laws for
tobacco products by country was collected from the
national legislative framework. The tobacco control
policies implemented in Czechia, Hungary and Poland
are presented in Appendix.

RESULTS

Figure 2 presents age-standardised death rates (SDR)
for trachea, bronchus, and lung cancer from the 1950s
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to the most recent available years. Lung cancer mor-
tality increased markedly across all analysed coun-
tries from the 1950s onwards, reaching peak levels
among males in Czechia in 1980 and in Hungary and
Poland in 1998.

In Czechia, male lung cancer mortality rose rapidly
from 47 deaths per 100 thousand in 1950 to a peak
of 179 deaths per 100 thousand in 1980, followed by
a sustained decline to approximately 65 deaths per
100 thousand in recent years. Hungary and Poland
exhibited a similar pattern, with male lung cancer
mortality peaking at 171 and 156 deaths per 100 thou-
sand, respectively, in 1998, after which rates gradu-
ally decreased.

Among females, lung cancer mortality remained
substantially lower throughout the period. Increas-
es were more gradual and continued into recent
decades, reaching peak values of 32 deaths per 100
thousand in Czechia in 2012, and 40 and 60 deaths
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per 100 thousand in Poland and Hungary, respec-
tively, in 2019.

Overall, female lung cancer mortality rose during
a period when male mortality was already declin-
ing, reflecting a pronounced temporal lag between

sexes. The steepest increase in female lung cancer
mortality occurred from the 1980s onwards, with
peak or near-peak levels observed approximately
15-20 years later than in males across all analysed
countries.

Figure 2 Age-standardised mortality rate for trachea, bronchus and lung cancer for
Czechia, Hungary, and Poland for 1950-2023, by sex
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Source: The WHO Mortality Database, the Human Cause-of-Death Data series.

Figure 3 displays annual age-specific lung cancer
mortality rates by 5-year age groups from the 1950s
to the most recent years, highlighting that lung cancer
mortality was concentrated in older age groups. This
reflects the long latency period associated with cumu-
lative smoking exposure. Variation in age-specific rates
over time also reflects cohort effects, distinguishing
generations with different levels of smoking inten-
sity and contributing to the overall trends observed
in Figure 2.

In males, the initial increase in lung cancer mortal-
ity from the 1950s was driven primarily by rising
death rates among those aged 55-74, while younger
and older age groups initially showed lower levels.
In subsequent decades, the increase shifted towards
older ages, alongside declining rates in the 50-69 age
group. From the 1980s onwards, high lung cancer
mortality rates were observed across all age groups
above 50. This pattern persisted until the early 2000s

in Czechia and Poland, and until the 2010s in Hun-
gary, after which declines became evident, particularly
among those aged 40-59.

In females, age-specific lung cancer mortality rates
were consistently lower than in males across all coun-
tries and throughout the study period. From the 1950s
to the late 1980s, relatively higher female lung cancer
mortality was concentrated in older age groups, while
rates among females under 70 remained low. From the
1990s onwards, however, all three countries experi-
enced increasing female lung cancer mortality in age
groups above 50, reflecting a broader upward shift
across older age categories.

Figure 4 presents age-specific lung cancer mortality
rates reorganised from period-based data into co-
hort mortality profiles. Across all three countries,
male cohorts born before the early 1900s showed
low lung cancer mortality even at older ages, while
successive cohorts exhibited substantially higher
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Figure 3 Annual changes in age-specific mortality rates for 5-year age groups for trachea, bronchus, and lung
cancer, displayed on Lexis diagram in Czechia, Hungary, and Poland, for males and females, 1960-2020
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Source: The WHO Mortality Database, the Human Cause-of-Death Data series.

mortality levels. Among Czech males, the highest
lung cancer mortality was observed in cohorts born
between 1896 and 1925, followed by a marked decline
in subsequent generations, particularly among those
born after 1950. In contrast, Hungarian and Polish
males showed a more continuous cohort increase,
with each successive cohort experiencing higher lung
cancer mortality than the previous one. A reversal of
this trend was only evident in the youngest cohorts
born after the 1950s.

Age patterns were broadly similar across countries.
In all cases, lung cancer mortality was negligible be-
fore age 35, rose sharply thereafter, and peaked in the
70-74 age group, followed by a slight decline at older
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ages. In Czechia, cohorts born between 1886 and 1940
displayed relatively similar mortality levels between
ages 35 and 64, while the largest cohort differences
emerged at ages 65 and above. In Hungary and Po-
land, cohorts born between 1926 and 1950 showed
substantially higher lung cancer mortality between
ages 35 and 69 compared with earlier cohorts born
between 1896 and 1915.

Compared with males, female lung cancer mortality
remained considerably lower across all countries, co-
horts and age groups. Nevertheless, successive female
cohorts showed increasing lung cancer mortality, with
a gradual shift towards younger ages, although this
pattern appeared to improve in more recent genera-



Vitalie Stirba - Ivana Kulhanova

Lung Cancer Mortality and Tobacco Control Policies in Czechia, Hungary and Poland: A Retrospective Analysis

tions. Intercohort differences were less pronounced in
Czech females than in Hungary and Poland.

The highest female lung cancer mortality was observed
among cohorts born in the 1930s and 1940s. Cohorts

born after the 1950s continued to exhibit increasing
lung cancer mortality, especially at ages above 60, al-
though this upward trend appeared to stabilise in the
youngest generations.

Figure 4 Age-specific mortality rates for trachea, bronchus, and lung cancer displayed for 5-year cohorts
in Czechia, Hungary, and Poland, for males and females
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DISCUSSIONS

This study analyses long-term trends in lung cancer
mortality in Czechia, Hungary, and Poland using pe-
riod and cohort perspectives, in relation to the timing
of implemented tobacco control policies. The results
revealed a pronounced cohort effect, with substan-
tial gender differences, highlighting the historical
evolution of smoking behaviour across generations.
Although smoking prevalence was high during the so-
cialist era in all these countries, lung cancer trajectories
diverged, particularly in the timing of increases and

declines among males and in the continuing increase
and recent plateauing among females.

Observed trends in lung cancer mortality can be inter-
preted within the framework of the smoking epidemic,
which conceptualises tobacco-attributable mortality
as progressing through four stages (Lopez - Collishaw
- Piha, 1994). In Czechia, males experienced an ear-
lier transition to the later stages of the epidemic than
in Hungary and Poland, with a peak in lung cancer
mortality in the late 1970s to early 1980s, followed
by a subsequent decline. In contrast, Hungarian and
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Polish men experienced an increase in lung cancer
mortality until the mid-1990s, emphasising a de-
layed progression through the stages of the smoking
epidemic. Females in all three countries exhibited
patterns consistent with earlier stages of the smok-
ing epidemic, characterised by later smoking uptake
and a continuous increase in lung cancer mortality.
These gender differences were also evident in the co-
hort mortality analysis, where the male cohorts with
the highest lung cancer mortality rate were born in
the early 20th century, while the most affected female
cohorts were born several decades later.

The findings emphasised the substantial lag between
smoking exposure, tobacco control policies imple-
mentation, and lung cancer mortality outcomes. Given
the long latency of smoking-attributable lung cancer,
current mortality trends largely reflect the smoking
behaviour from previous decades (Thun - Peto - Bore-
ham - Lopez, 2012). This time lag challenges the direct
attribution of lung cancer mortality declines to specific
tobacco control policies. For instance, lung cancer
mortality among Czech males began to decline prior
to the widespread introduction of tobacco control
measures, possibly reflecting earlier shifts in social
norms and lifestyle (Hoek - Edwards - Waa, 2022)
that reduced smoking prevalence among young and
middle-aged males in the mid 1980s (Skodovd et al.,
2000; Spilkovd - Dzirovd — Pikhart, 2011). In Hungary
and Poland, the later decline in lung cancer mortality
among males aligns more closely with implemented
tobacco control policies, even though a decline in
smoking prevalence was observed decades before
(Zatoiski et al., 2017).

In addition to tobacco control policies, other factors
have likely contributed to shaping lung cancer mor-
tality trends (Mackenbach - Karanikolos - McKee,
2013). Changes in cigarette composition, particularly
reductions in tar and nicotine levels, and the intro-
duction of cigarette filters, may have reduced the
disease risk, although their overall impact remains
debated (Lee, 2001; Lee — Sanders, 2004). Broader
socioeconomic transformations that affected smok-
ing behaviour and access to healthcare, as well as the
improvements in lung cancer diagnosis and treatment,
have also likely contributed to reduced risk exposure
and improved survival.
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An important consideration in interpreting these
results is the role of competing risks among smok-
ers. High cardiovascular mortality in earlier dec-
ades may have reduced the number of individuals
surviving to older ages, where lung cancer is more
prevalent. Accounting for this dynamic is therefore
important when assessing long-term trends in lung
cancer mortality.

This study has several limitations. First, the analysis
relied on aggregated cause-specific mortality data,
which limited the ability to establish a causal rela-
tionship between tobacco control policies and lung
cancer mortality outcomes. Second, despite efforts
to harmonise causes of death across the ICD revi-
sions, some inconsistencies may persist. Third, cohort
mortality vectors were estimated by aligning annual
age-specific mortality rates with corresponding 5-year
birth cohorts, which does not fully account for within-
period variation. Finally, the study does not explic-
itly quantify the impact of competing risks on lung
cancer mortality.

CONCLUSIONS

The results of this study suggest that lung cancer
mortality trends in Czechia, Hungary, and Poland
are primarily driven by a cohort-specific history of
tobacco smoking, where tobacco control policies
have important but indirect and delayed influence.
The observed decline in lung cancer mortality reflects
the previous reductions in smoking prevalence, par-
ticularly among males. The recent plateau in female
lung cancer mortality is consistent with the later dif-
fusion of smoking and the ongoing progression of
the smoking epidemic among females. These findings
underscore the importance of accounting for cohort
effects and lag structures when assessing the impact
of tobacco control policies, which is crucial for the
development of effective public health strategies. Fu-
ture lung cancer mortality trends will largely depend
on smoking prevalence in the population, smoking
initiation among younger generations, as well as
the countries’ ability to enforce effective tobacco
control policies and the capacity of their healthcare
systems to provide preventive measures and timely,
efficient treatment.
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SUMMARY

Long-term tobacco smoking is the primary cause of lung cancer development, and prevention efforts are there-
fore focused mainly on tobacco control policies. In this regard, most developed countries banned smoking
advertising and increased excise taxes on tobacco products, ultimately prohibiting public smoking.

This study analyses period and cohort changes in lung cancer mortality in Czechia, Hungary, and Poland, with
a focus on tobacco control policies and amendments.

Data from the WHO Mortality Database on trachea, bronchus, and lung cancer were harmonised according
to the International Classification of Diseases to ensure a consistent data series since the 1950s.

For decades, Czechia, Hungary, and Poland have shared a similar legislative framework for tobacco control,
while recording some of the highest smoking rates and lung cancer mortality among European nations. How-
ever, since the 1990s, all three countries have enacted a series of legislative amendments to discourage ciga-
rette smoking. The further lung cancer mortality decline, predominantly observed in males, is rather a result
of the shift in the population structure, as the generations that experienced a smaller tobacco smoking expo-
sure were ageing, while the cohorts of heavy smokers still registered high death rates. In females, a decline in
smoking prevalence began later than in males, with lung cancer mortality rates plateauing only in recent years.
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APPENDIX

Table 1. Chronology of implemented tobacco control legislation in Czechia, Hungary, and Poland

Czechia

Act No.40/1995 on the Regulation of Advertising and on Amendments to Act No. 468/1991, on radio and television broadcasting.

Act No. 379/2005 on measures to protect against damage caused by tobacco products, alcohol and other addictive substances,
and amending related laws.

Decree No. 344/2003 on Stipulating the requirements for tobacco products.

Act No. 132/2010 on on-demand Audiovisual Media Services.

1 Jun 2012 Rectification of the WHO Framework Convention on Tobacco Control.

Decree No. 261/2016 on tobacco products.

Decree No. 37/2017 on Electronic Cigarettes, Refill Containers, and Herbal Products for Smoking.
Act No. 65/2017 on Protection of Health Against the Harmful Effects of Addictive Substances.

Hungary

Act 1 of 1996 on Radio and Television Broadcasting.

Act XLII of 1999 on the Protection of Non-Smokers and Certain Regulations on the Consumption and Distribution of Tobacco
Products.

Act CXXVII of 2003 on the Excise Tax and Excise Tax Rules in the Marketing of Products.

7 Apr 2004 Rectification of the WHO Framework Convention on Tobacco Control.

Act XLVIIl of 2008 on the Basic Requirements of and Certain Restrictions on Commercial Advertising Activities.
Decree No. 291/2011 on the Regulation of Tobacco Products Labelling.

Act CXXXIV of 2012 on Reducing Smoking Prevalence Among Minors and on the Retail of Tobacco Products.

Government Decree No. 39/2013 on the Production, Placing on the Market and Control of Tobacco Products, on Combined
Warnings, and the Detailed Provisions on the Application of Healthcare Penalties.

Government regulation No. 239/2016 on the amendment of government regulation 39/2013 on the detailed rules of production,
distribution and control of tobacco products, the combined warnings and the application of health protection fines.

Government Decree No. 120/2024 of 10 June 2024 amending Government Decree No. 39/2013 of 14 February 2013 on the
production, placing on the market and control of tobacco products, on combined warnings, and the detailed provisions on the
application of healthcare penalties.

Poland

Act of November 9, 1995, on the protection of health against the effects of using tobacco and tobacco products.

Decree of the Minister of Health of February 24, 2004, on testing the amount of certain substances in cigarette smoke and the
notifications and warnings placed on tobacco product packaging.

15 Sep 2006 Rectification of the WHO Framework Convention on Tobacco Control.

Act of May 21, 2025, on the amendment of the Act on protection of health against the consequences of the use of tobacco and
tobacco products.
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55. konference Ceské demografické

spoleCnost

Ve dnech 20. az 22. kvétna 2026 se v Jihlavé, v pros-
torach Krajského uradu Kraje Vysocina, uskute¢nila
55. konference Ceské demografické spole¢nosti (CDS).
Této vyznamné demografické udalosti, konané za
finan¢n{ podpory Rady védeckych spole¢nosti CR,
z. 8., se zucastnilo téméf sto odborniki. Program byl
rozdélen do tfi dnd, béhem nichz zaznély prispévky
pokryvajici témata od reprodukéniho chovani pres
zdravotni stav populace aZ po pokro¢ilé modelovani
pricin smrti.

Predseda CDS Ludék Sidlo (PiF UK) ptivital
ucastniky konference v Jihlavé. Hejtman Kraje
Vysocina Martin Kukla zdraznil vyuzivini demo-
grafickych dat pti planovani kapacit $kol, nemocnic
a zatizeni socidlnich sluZeb. Petra Kuncovd (CSU)
vyzdvihla vyuzivani dat z CSU a zminila zacatek
pripravy S¢itani lidu 2031.

Odborny program zahajil Ladislav Rabusic (FSS
MU) a v ptispévku Bezdétnost jako nezamysleny
dusledek druhé modernizace? otevtel diskusi o hod-
notovych proménach mladych generaci. Podle néj jsou
soucasna nizka plodnost a rostouci podil bezdétnych
zen makro-strukturnim dtsledkem dspé$né mod-
ernizace, ktera upfednostiiuje individudlni svobodu
a materialni komfort pfed tradi¢nim modelem ro-
diny. Zaroven zdtraznil roli nejistot. Nasledné vy-
stoupil Petr Jirdsek (KU Kraje Vysocina; PfF UK)
s prispévkem Demograficky vyvoj statutarniho
mésta Jihlavy a prognoza jeho dalsiho popula¢niho
vyvoje. Vénoval se v ném komplexni analyze Jihlavy
jako ptipadové studie stfedné velkého mésta celiciho
starnuti populace a zdiraznil potfebu propojeni de-
mografickych dat s planovanim vefejné infrastruktury
a bydleni. Stfedni varianta prognézy predpoklada
mirny pokles poctu obyvatel.

Zdravotni tématiku do Gvodu vnesli Benjamin
Petruzelka a Krystof Hanzlik (MPSV CR) s analyzou
Zdravotni stav pfijemci pfispévku na péci: analyza
komorbidit na zakladé propojenych administra-
tivnich a zdravotnickych dat. Jejich prace zalozena
na datech projektu SZ DATA za roky 2014-2024
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ukdzala na silnou zdravotni zatéZz ptijemct prispévki,
u nichz dominuji kardiovaskularni, neurologicka
a metabolickd onemocnéni, a poukazala na vyraznou
naddmrtnost této skupiny béhem pandemickych
let. Metodologické aspekty migrace rozebral Radek
Havel (CSU) v ptispévku Uskali tvorby a hodnoceni
statistiky stéhovani, kde varoval pred nekritickym
vyuzivanim a interpretaci administrativnich dat bez
znalosti jejich technickych specifik, zejména na re-
gionalni drovni. Sttede¢ni dopoledne uzaviela Michae-
la Némeckova (CSU) prezentaci Osoby s do¢asnou
ochranou - stavy, toky a vékova struktura, v niz
podrobné zmapovala dynamiku uprchlické popu-
lace v Cesku mezi lety 2023 a7 2026 na zékladé dat
z Cizineckého informa¢niho systému.

Odborna sekce vénovand soucasné ceské rodiné
se opirala o data mezinarodntho programu Genera-
tion and Gender Programme (GGP). Anna Stastnd,
Jitka Slabd (PfF UK) a Eva Beaujouan (University
of Vienna) predstavily srovnani Prvni reproduk¢ni
zku$enosti: porovnani dat vybérového Setieni se
zdravotnickymi registry, které odhalilo pfidanou
hodnotu propojeni otazek na prvni reprodukéni
zku$enosti z GGP s daty Narodniho registru
reprodukéniho zdravi spravovaného UZIS CR. Da-
rina Kmentovd (FSS MU) se v prispévku Partnerské
dynamiky v souvislosti s prvnimi reprodukénimi
zkuSenostmi zaméfila na stabilitu vztahi a zjistila,
Ze pary, u nichz nedoslo k poceti, celi vy$simu riziku
rozpadu vztahu. Eva Waldaufovd (PiF UK) v praci
Od zaméru az k narozeni ditéte: role formy part-
nerstvi v reproduk¢nim procesu ukazala, ze ackoliv
typ vztahu ovliviiuje zamér mit dité, na samotnou
realizaci ma po zohlednéni jinych faktortt mensi
vliv. Sekei zakondila Sylva Hohne (RILSA) tématem
Nizkop¥ijmové rodiny s détmi pohledem adminis-
trativnich dat, kde na datech o prijemcich pridavka
na dité popsala Zivotni podminky téchto rodin v roce
2024.

Druhy konferen¢ni den oteviely prispévky
zaméfené na zdravi a umrtnost. Kolektiv autorek
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Michala Lustigovd, Kldra Hulikovd Tesdrkovd, Ivana
Kulhdnovd, Pavlina Netrdovd a Dagmar Dzirovd (PYF
UK) prezentoval ptispévek Nerovnosti ve zdravi
v kontextu socioekonomického znevyhodnéni,
ktery dolozil vyrazné rozdily ve stfedni délce Zivota
(ve zdravi) mezi obyvateli oblasti s rozdilnou mirou
chudoby. Stejny tym v dalsi praci Zdravi, kontext
a umrtnost: socialné-zdravotni paradox v po-pan-
demickém obdobi v Cesku zkoumal vliv socidlni
deprivace, socidlniho postaveni, vyuzivani zdravotni
péce a komorbidit na riziko umrti pomoci logistické
regrese. Nejvétsi riziko nasly autorky u osob, kde se
spojuje $patny zdravotni stav, socidlni znevyhodnéni
a slabsi kontakt se zdravotnim systémem. Terezie
Styglerovd a Markéta Safusovd (CSU) nésledné
predstavily Novou etapu sledovani irovné umrt-
nosti podle vzdélani, diky niz se po ptechodu na nové
zdroje dat podatilo vyrazné snizit podil nezjisténych
udaji o nejvys$im dosazeném vzdélani zemrelych
na pouhych 9 %. Autorky také prezentovaly Gmrt-
nostni tabulky a standardizované imrtnosti pfi¢in
smrti podle vzdélani. Jaromir Béldcek a Jan Schubert
(MENDELU) v ptispévku Standardizace pfi¢in smrti
pro CR v ¢asovych fadach kriticky zhodnotili pub-
likované evropské statistiky a poukdzali na vliv volby
standardu na vysledné trendy.

Posterova sekce nabidla pestrou skélu témat ve
a Tomds Fiala (VSE) uvedli poster Demografie a udr-
Zitelnost ve vyuce o nové vedlejsi specializaci na VSE,
a také spolu s Terezii Frommelovou inovativni metodu
LEGO?® Serious Play: Demografie v kostkach pro
popularizaci oboru, ktera umoznuje prevést demo-
grafické koncepty do 1épe uchopitelné podoby. Sylvie
Chrtkova a Jitina Kocourkovd (PYF UK) analyzovaly
Planované rodi¢ovstvi v Jizni Asii zejména z pohledu
»neuspokojené potreby“ antikoncepce, zatimco Te-
reza Hrabcovd, Ivana Kulhdnovd a Michala Lustigo-
vd (PfF UK) dolozily vliv nadmérného uzivani léku
na mobilitu v posteru Polyfarmacie a vznik potiZi
s chiizi u starsich osob v Evropé. Adéla Volejnikovd
a Jitina Kocourkovd (PfF UK) zhodnotily Postaveni
Ceska mezi hlavnimi cilovymi zemémi pteshranié-
ni reprodukéni péce v Evropé v kontextu asistované
reprodukce. Filip Cdbela, Tereza Patdkovd a Ludék
Sidlo (P¥F UK) predstavili aplikaci prospektivniho
pristupu k méfeni starnuti na zdravotnickém perso-

nélu v Cesku v ptispévku Ptizplisobeni se starnouci
pracovni sile ve zdravotnictvi. Jana Rozmarinovd
a Simona Cinéalovd (VSP]) zkoumaly Vyuziti de-
mografickych dat pfi planovani zdravotni péce na
zékladé krajskych strategickych dokumentd. Marie
Hankovd a Michala Lustigovd (PfF UK) uzavtely po-
sterovou sekci longitudinalni analyzou well-beingu
s nazvem Zmény subjektivni psychické pohody
v ¢ase v populaci Ceska.

Odpoledni program se vénoval popula¢nimu vyvo-
ji a projekcim. Branislav Bleha (PrF UK v Bratislavé)
a Boris Vario (Infostat) prezentovali Demografickou
projekciu okresov Slovenska do roku 2050, v niz
predikovali nezvratné starnuti vSech slovenskych
regiont. Tomds Fiala, Jitka Langhamrovd a Jana Vrab-
covd (VSE) v piispévku Miize zahrani¢ni migrace za-
jistit finan¢ni udrzitelnost diichodového systému?
vytvotili vlastni popula¢ni projekci Ceska a modelova-
li nezbytné migra¢ni objemy pro zachovani stability
systému. Pavol Hurbdnek a Ilona Svobodovd (UZEI)
v navazujicich pfispévcich rozebrali Vztah velikosti
obci s vybranymi charakteristikami obyvatelstva
v Cesku a Vztah velikosti obci se zaméstnanosti
vzemédélstvi a s nezaméstnanosti v Cesku.

Zavére¢ny konferen¢ni den byl otevien piispévky
na téma plodnost a aplikace. Krystof Zeman (Austrian
Academy of Sciences) v analyze Zrychleni poklesu
plodnosti a odloZena rekuperace popsal aktualni
pokles plodnosti ve vyspélych zemich na zékladé dat
z Human Fertility Database. Vysledky ukazuji plosny
pokles plodnosti a zastaveni rtistu plodnosti ve vy$§im
véku. Zahdjil také diskusi na téma vymirani populace.
Magdalena Basteckd (CSU) pak v piispévku Zmény
plodnosti v Cesku v letech 2015-2025 kvantifikovala
vliv intenzity plodnosti, vékové struktury, zahrani¢ni
migrace a revize popula¢nich dat na ¢eskou plodnost.
Od roku 2022 byl nejvyraznéjsi efekt intenzity plod-
nosti. Ond¥ej Nyvlt (VSE) prezentoval MoZnosti
sociodemografickych analyz prostfednictvim
vizualiza¢nich nastroji jako jsou ArcGIS (aplikace na
pldnovani kapacit matefskych skol), Power BI (analyza
nerovnosti ve vzdélavani) a R Shiny (priivodce svétem
trhu prace a vzdélavani).

Celou konferenci uzaviela odborna sekce vénovana
(UZIS CR) a Bety Ukolova (PYF UK) se ptaly Jak
vznikaji data o viceCetnych pFi¢inach smrti a jaka
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je jejich kvalita? Popsaly proces sbéru, zpracovani
a validace téchto dat. Nechybél ani pohled na je-
jich kvalitu a ptiklady z praxe. Bety Ukolova (PYF
UK), Lukds$ Kahoun (PYF UK), Magdalena Basteckd
(CSU) a Sdrka Darikova (UZIS CR) predstavili ap-
likaci algoritmu RiCoDa, ktery na zakladé vztaht
mezi viceCetnymi pri¢inami smrti dokdze urcit typ
procesu vedouciho k umrti. V ptispévku Umrtnost
podle typu procesu vedouciho ke smrti v Cesku
a jeho regionech se zaméfili na aplikaci tohoto al-
goritmu na data v Cesku v letech 2022-2023. Stejni
autofi prezentovali vyzkum Pfesah nerovnosti ve
vyuzivani zdravotni péce az do umrtnostnich statis-
tik, ktery prokazal, ze kontakt s poskytovateli zdra-
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votni péce pred smrti zdsadné ovliviiuje podrobnost
zapisu v Listu o prohlidce zemfelého.

Konference opét nabidla u¢astnikiim nejen odbor-
ny, ale i doprovodny program, ktery letos zahrnoval
napt. prohlidky Hordcké multifunkéni arény, mésta
¢ jihlavského podzemi. Nechybél ani tradi¢ni spole-
ensky vecer. Ustni ptispévky i postery z konference
jsou dostupné na webovych strankach Ceské demo-
grafické spole¢nosti — https://www.czechdemography.
cz/akce/konference/konference-cds-2026/prispevky-
-z-konference/.

Redakce casopisu Demografie
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Kulaty stal Ceské demografické

spoleCnost

oV

Vyznam demografie

Vv zivotnim pojisteni

Dne 28. dubna 2026 uspotadala Ceskd demogra-
fick4 spole¢nost (CDS) ve spolupréci s Ceskym stati-
stickym titadem (CSU) a Ceskou spole¢nosti aktuart
(CSpA) odborny Kulaty sttl na téma ,Vyznam demo-
grafie v zivotnim pojisténi® Setkani, které se uskutec-
nilo v prostorach Ceského statistického tradu, mélo za
cil diskutovat o priisecicich demografického vyzkumu
a aktudrské (pojistnématematické) praxe, predevsim
v souvislosti se starnutim populace, a to u prilezitosti
navazani neformdlni spoluprace mezi obéma spole¢-
nostmi. Jako panelisté vystoupili Jan Svab (predseda
Ceské spole¢nosti aktudri), Jan Kotistka (Generali
Ceské pojistovna) a Patrik Balla (Kooperativa).

V tvodnim ptispévku predstavil Jan Svdb profesi
pojistného matematika (aktuara) jako disciplinu zamé-
fenou na finan¢ni dopady rizik a nejistoty. Zdtiraznil,
Ze klicovym pilifem této prace je aplikace odborného
usudku pfi volbé dat a modelt, coz s sebou nese vyso-
kou profesni odpovédnost a nutnost transparentnosti.
V zavéru poukazal na globélni vyzvy, které propoju-
ji demografii s pojistovnictvim - zejména fenomén
dlouhovékosti, rizika pandemii a s nimi spojenou
potfebu inovaci v penzijnich a zdravotnich systémech.

Nasledujici ¢asti se ujal Jan Kofistka, ktery pri-
tomné sezndmil s metodologii modelovani imrtnosti
v komer¢nich pojistovnach. Po kratkém historickém
exkurzu k poc¢atktim umrtnostnich tabulek vysvétlil
rozdil v ptistupu ke dvéma hlavnim rizikim: riziku
umrtnosti a riziku dlouhovékosti a popsal vyuzivani
Lee-Carterova modelu pro projekce umrtnosti. Upo-

zornil, Ze pojistovny musi populacni data upravovat
o specifické selekéni faktory, nebot pojisténi klienti
vykazuji jinou imrtnost nez celd populace. V mezi-
narodnim srovnani pak otevrel otazku dalsiho vyvoje
a mozného zpomalovani trendu zlepSovani umrtnosti
v Cesku.

Zavére¢ny expertni pohled ptinesl Patrik Balla,
ktery se vénoval budoucim vyzvam starnuti popu-
lace a dlouhodobé péce v CR v horizontu do roku
2050. Aktudlni demografické odhady jasné ukazuji,
7e dramaticky nértist podilu seniort, a zejména nej-
starsi vékové skupiny nad 85 let, zdsadné zvysi potie-
bu o$etrovatelské a luzkové péce. Z pohledu pojistné
matematiky predstavuje nesobésta¢nost zasadni po-
jistné riziko. V ramci diskuse zaznélo, Ze bude nutné
Fesit rostouci finan¢ni naroky na socidlni a zdravotni
systém, pricemz jednim z fe$eni je aktivni zapojeni
klientd prostfednictvim komerénich produkttl kom-
binujicich pojisténi se sporenim.

Zavére¢na diskuse potvrdila, Ze akademicka de-
mografie a komer¢ni aktuarskd praxe jsou uzce pro-
pojené discipliny. Zatimco demografové dodavaji
robustni popula¢ni prognézy a projekce, pojistovny
je transformuji do finan¢nich modeld pro fizeni rizik.

Prispévky z akce jsou dostupné na strankach
www.czechdemography.cz.

Hv CDS

119



2026

| | 68 (2)

Demografie

PREHLEDY | DIGEST

LONG-TERM CARE DEPENDENCY
IN THE CZECH REPUBLIC:

A POPULATION-BASED MODEL
FOR AN AGEING SOCIETY

Jiti Vopatek" - Vladislav Bina"

Abstract

Population ageing will increase long-term care needs in the Czech Republic, where support relies heavily on

family caregiving and a public care allowance. Using administrative counts of allowance recipients (2014-2024,
collected by Ministry of Labour and Social Affairs and available at Czech Statistical Office, 2025a) and the
Czech Statistical Office population projection (2025-2080, Czech Statistical Office, 2024), we project age—sex
patterns of care need with a mixed-effects multinomial logit model. For 2025-2040, prevalence rises in most

groups, particularly at ages 85+.

Keywords: long-term care, informal caregiving, care dependence, social care policy, population ageing, Czech Re-

public, projection modelling
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INTRODUCTION

Population ageing is increasingly understood not only
as a macro-demographic shift but also as the cumulative
outcome of life-course processes shaping health, func-
tional capacity, and care needs. Care dependency in later
life reflects accumulated (dis)advantage, cohort-specific
exposures, and institutional contexts (Barrett — Barbee,
2022). Differences in education, labour-market trajec-
tories, family formation, health behaviours, and access
to care compound over the life span and become most
visible at older ages, when functional limitations and
the need for assistance are more prevalent.

Long-term care (LTC) dependency is a downstream
outcome of life-course inequalities rather than a sud-

den event of ‘old age’ Its timing, intensity, and duration
are shaped by cohort replacement, gendered trajec-
tories, and the organisation of health and social care.
Formally recognised dependency does not directly
mirror underlying need. It is mediated by assessment
rules, benefit design, and service availability, which in
turn influence how care is distributed between families
and formal provision.

The Czech Republic provides an important and inte-
resting case. Official statistics show a sustained rise
in the proportion of the population aged 65 and over
(from 17.8% in 2014 to 20.7% in 2024), and projecti-
ons indicate further growth to around 27.2% by 2044
and 30.7% by 2059 (Czech Statistical Office, 2024 and

1) Prague University of Economics and Business, Faculty of Management. Contacts: jiri.vopatek@vse.cz, vladislav.bina@vse.cz.
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2025b). This trend is driven by the ageing of large co-
horts born in the 1940s and 1950s, as well as strong
cohorts born in the 1970s. Czech scholarship has
highlighted the implications for care provision and
support for families (Wija, 2015). Internationally, the-
re is extensive evidence of rising LTC needs in ageing
societies (Chen et al., 2016; OECD, 2020; Kallestrup-
-Lamb et al., 2024) and an active debate on projecti-
ons, sustainability, and the long-term commitments
embedded in LTC entitlements (Borsch-Supan et al.,
2013; Bahnsen et al., 2020; Spitzer — Shaikh, 2022; Hu
et al., 2025). Moreover, both the role of modelling
assumptions in LTC projections and the importance
of unpaid care in shaping future care arrangements
(Comas-Herrera et al., 2006; Pickard, 2015).

Ageing directly increases the number of care allowance
recipients and thus the population formally recognised
as care dependent. Prevalence rises steeply with age,
implying further shifts towards older ages where seve-
re limitations are concentrated. Growing dependency
also heightens labour-market pressures—both via de-
mand for formal care workers and through stronger
work-care reconciliation constraints within families,
particularly for the ‘sandwich generation’ (Rubin -
White-Means, 2009).

This article focuses on the care allowance regulated by
Act No. 108/2006 Coll. (Czech Republic, 2006), a key
instrument for supporting individuals with reduced
self-sufficiency. In the Czech policy and academic de-
bate, projections have often relied on applying current
prevalence rates to future population counts. What
remains limited is a population-based projection that
systematically integrates publicly available administ-
rative information on care allowance recipients with
official demographic projections, while distinguishing
outcomes by age, sex, and degree of dependency in
a transparent manner.

The objectives of this article are threefold: first, to
develop a population-based projection model using
publicly available data from the Ministry of Labour
and Social Affairs and the Czech Statistical Office
to quantify expected changes in the number of care
allowance recipients under projected demographic
ageing; second, to provide disaggregated projections
by age, sex and dependency level that can inform
planning and debate about the organisation of supp-
ort; and third, to assess the feasibility of using pub-

licly available administrative and demographic data
to construct a reproducible projection framework for
the Czech Republic.

CARE FOR PERSONS DEPENDENT
ON ASSISTANCE AND THE ROLE OF
INFORMAL CAREGIVERS

Long-term care for persons dependent on the assisten-
ce in a home setting affects family life and has material
consequences for caregivers’ economic circumstances
and labour market participation, including decisions
about early retirement when disability pension eligi-
bility is not met. These effects concern both caregivers
and care recipients of working age, and many caregi-
vers therefore combine unpaid care with paid work
or self-employment.

Svobodovd (2010) characterises caregiving as ‘labour
of love’ (a term used by several authors), a moral ob-
ligation and duty that may strain family relationships
yet is considered a legitimate expectation of relatives.
In the event of loss of self-sufficiency, most respon-
dents would prefer to remain in their original homes
with support from their children or, where necessary,
professional institutions, but future home-based care
is increasingly ‘threatened’ by a declining number of
potential family caregivers.

A substantial literature addresses informal care, espe-
cially work-care reconciliation, often using survey
and qualitative evidence (Horrell et al., 2014). Lilly
et al. (2007) conclude that labour-market withdra-
wal is more likely among intensive caregivers, while
moderate caregiving may remain compatible with
employment; recent longitudinal evidence similarly
documents changes in work hours, labour-market
exit and related outcomes for both men and women
(Josten et al., 2024).

The formal-informal care distinction is central (Bauer
- Sousa-Poza, 2015; Francovd — Novotny, 2008; Mi-
kanovd, 2018; Triantafillou et al., 2010). Informal
care imposes implicit costs, particularly foregone
earnings, and caregivers are less likely to be employ-
ed and, when employed, tend to earn less than non-
-caregivers (Carmichael - Charles, 2003; Raiber et al.,
2022). Long-term caregiving may also generate wage
penalties via statistical discrimination and reduced
perceived reliability (Heitmueller - Inglis, 2007), and
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may disadvantage caregivers through skill loss, redu-
ced work experience and confidence. In line with mo-
dern European concepts, residential services should
primarily serve highly dependent persons (mainly
levels III-1V), while levels I-II should form only
a small share of institutional clients (Zimmelovd et
al., 2010). A Czech-focused discussion is provided
by Kotrusovd et al. (2013).

For the Czech Republic, Triantafillou et al. (2010) re-
port average family caregiving duration of about four
to five years and that most care for older persons is
provided by working-age women, many of whom are
simultaneously employed; care is most often provided
by adult children, followed by spouses, other relatives
and friends, with women forming the majority of ca-
regivers. Holmerovd (2004) estimates 400,000-500,000
family caregivers. Geissler (2016) emphasises the long-
-term nature of caregiving, reporting average duration
of 10.4 years (median six). Caregiving can therefore
reduce labour supply among the working-age popu-
lation (when not provided mainly by retirees) and ge-
nerate broader social costs through reduced participa-
tion and low caregiver incomes, including reliance on
allowances, pensions and other transfers. Work-care
reconciliation remains difficult, and the institutional
context includes recognition of caregiving in pension
entitlements and care allowances; with increasing life
expectancy, these issues are likely to grow in impor-
tance (Geissler, 2016).

Dependency concerns not only older persons but also
individuals of working and pre-working age (Minist-
ry of Labour and Social Affairs of the Czech Republic,
2025; Czech Statistical Office, 2025a). Publicly available
Czech sources include the Statistical Yearbook of La-
bour and Social Affairs (Ministry of Labour and Social
Affairs of the Czech Republic, 2025), the Structure of
Care Allowance Recipients (Czech Statistical Office,
2025a) and Selected Data on Social Security (Czech
Statistical Office, 2022). In international comparison,
Wija (2012) reports that LTC recipients in the Czech
Republic account for about 2.8% of the population
(2.4% home-based, 0.4% institutional), and that rou-
ghly 70% of LTC recipients across comparable coun-
tries are supported at home, with the Czech Republic
exceeding 80%.

The Ageing Report: Economic & Budgetary Projections
for the EU Member States, 2022-2070 (European Co-
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mmission, 2024) highlights increasing life expectancy
at birth and at age 65 and emphasises that these trends
will have substantial implications for LTC through
growth in the number of older persons requiring assi-
stance. Based on our own analysis of publicly available
data (Ministry of Labour and Social Affairs of the Czech
Republic, 2025 and Czech Statistical Office, 2025b),
the share of persons dependent on care relative to the
total population remained relatively stable between
2014 and 2023, despite increasing absolute numbers.
Dependent persons can be grouped by care setting
into formal (institutional) and informal (home/hou-
sehold) care. Formal care comprises residential social
service facilities, while informal care is predominant-
ly provided in private households by family or other
non-professional caregivers. Using Czech Statistical
Office data (2023) and our calculations, the share
of dependent persons in formal residential facilities
ranged from 18.3% (2020) to 19.9% (2022) during
2014-2023; these figures exclude persons hospitali-
sed in LTC beds.

A comparison of 2014 with the current situation in
2024 (the most recent available period) reveals a sta-
ble yet strongly age and sexdifferentiated structure in
the proportion of persons dependent on care. In the
0-17 age group, the proportion of caredependent in-
dividuals in 2014 amounted to 1.80% among men and
1.17% among women. In the current period, this share
increased to approximately 2.05% among men, while
reaching 1.19% among women. In the workingage
population aged 18-64 years, the proportion among
men rose from 1.28% in 2014 to approximately 1.40%
in 2024, whereas among women it remains virtually
stable (about 1.05% in 2014 compared with approxi-
mately 1.09% in the current period). In the younger
oldage group aged 65-74 years, the proportion of ca-
redependent persons in 2014 reached 4.29% among
men and 4.20% among women; by 2024, it increased
to approximately 4.64% among men, while slightly
declining to 4.12% among women. From the age of
75 onwards, the sexspecific pattern reverses marked-
ly: in the 75-84 age group, the proportion among
men decreased from 11.24% in 2014 to 10.57% in
2024, while among women it declined from 18.98%
to 15.13%. In the 85-94 age group, the proportion in
2014 amounted to 32.79% among men and 54.19%
among women, decreasing by 2024 to approximately
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30.30% among men and 49.13% among women. In
the oldest age cohort aged 95 years and over, care
dependency already reached extreme levels in 2014
(60.82% among men and 84.05% among women) and
remained very high in 2024, at approximately 65.97%
among men and 82.22% among women. A compa-
rative analysis of 2014 and 2024 thus confirms that
women consistently constitute the majority of carede-
pendent persons in older age groups, reflecting their
higher life expectancy and the cumulative burden
of healthrelated and functional limitations at very
advanced ages.

It can therefore be expected that population ageing
reinforced by increasing life expectancy will raise the
absolute number of dependent persons. International
evidence is consistent: Spitzer — Shaikh (2022) discuss
mechanisms linking behaviour and health mispercep-
tions to later diagnosis and subsequent care needs; Kal-
lestrup-Lamb et al. (2024) identify LTC as particularly
expenditure-sensitive under rapid ageing; Wittenberg et
al. (2018) project substantial growth in demand driven
by age structure and prevalence profiles. The European
Commission (2024) likewise concludes that growth of
the 80+ population will be a principal determinant of
future LTC needs, underscoring the need for reliable
projections in the Czech context.

In summary, increasing life expectancy is a key deter-
minant of care dependency, and the ageing of large
cohorts implies a progressive rise in the number of
persons requiring care at older ages. This process may
be intensified if health status deteriorates, increasing
both the intensity and scope of care needs.

DATA SOURCES AND
METHODOLOGICAL APPROACH

This article draws on an analysis of publicly availa-
ble administrative data on individuals dependent
on LTC, aggregated for the Czech Republic. We link
these data by age group, level of care dependency, and
sex to demographic statistics published by the Czech
Statistical Office (2024). We use demographic data
(population stocks as of 31 December of the given
year and population projections) and data on persons
dependent on care (Czech Statistical Office, 2025a), li-
kewise measured as of 31 December of the given year
and disaggregated (in the publicly available form) into

the following age groups: 0-17, 18-64, 65-74, 75-84,
85-94 and 95+ years.

We aggregate LTC allowance recipients by sex, age
group, and level of dependency (Levels I-1V) for
the period 2014-2024 at the regional level (regions
and municipalities) and link them to the population
projection released by the Czech Statistical Office in
December 2024, categorised into the corresponding
age groups.

Methodological limitations of the data

Our conclusions are subject to several limitations.
First, the analysis relies on a specific reference date: in
both data sources, observations refer to 31 December
of the given year. This ‘stock’ approach does not cap-
ture seasonal fluctuations or within-year dynamics;
however, it is consistent with the Czech Statistical
Office population stocks and enables an unambiguous
linkage between the two data sources.

Second, the administration of the LTC allowance
agenda was technically unstable in 2012-2013, when
repeated data migrations took place from the OK
NOUZE information system to the new AIS system.
These transitions may have resulted in inaccuracies,
incompleteness, or duplicates. For this reason, we re-
strict the analysis to the period from 2014 onwards,
when the Ministry of Labour and Social Affairs data
are stably available and methodologically consistent.
Third, revisions in assigned dependency levels may
affect year-to-year comparability. For example, an
individual may be granted a given dependency le-
vel in December of a given year (e.g., Level II), and
a backdated change may be made in January of the
following year (e.g., to Level III). In such a case, the
individual is recorded as Level II in the December re-
port for the first year and appears as Level III in the
December report for the subsequent year, assuming
no further change or death occurs during the year.
The same principle applies in the opposite direction
when a higher dependency level recorded in Decem-
ber is subsequently reduced retroactively. Changes
that occur in months other than December do not
affect counts reported as of 31 December. Crucially,
each care-dependent individual is counted only once
in a given year.

We further note that the published Ministry of Labour
and Social Affairs data include all individuals entitled
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to the LTC allowance in the given month, regardless of
whether care is provided in home settings or in insti-
tutional facilities. The public data, therefore, capture
the total number of care-dependent persons (across
formal and informal care), but they are not explicitly
disaggregated into these two groups.

Within the projection horizon, we acknowledge sub-
stantial uncertainty, especially beyond 2040. Long-
-term projections are inherently sensitive to as-
sumptions about demographic developments and the
institutional framework (benefit levels and eligibility
rules, population health, and related factors). Similar
to studies assessing the fiscal consequences of ageing
in the EU (Kluge et al., 2019), our results depend
strongly on the demographic projection, which we
treat as an exogenous input: we do not explicitly pro-
pagate the uncertainty of the population projection,
but we discuss it in interpreting the results. In later
parts of the projection, the model also operates with
relatively small population groups (e.g., the oldest age
groups), for which historical information is limited.
This may increase the variability of estimates in these
segments and calls for caution in interpretation. It is
also one of the reasons why we divide the long-term
projection into two periods.

Policy changes

The care allowance was repeatedly increased in no-
minal terms over the period 2014-2024. The deve-
lopment of the allowance’s nominal and real value is
analysed in detail by Vopatek (2025). It documents
a long-term and substantial decline in the real value of
the benefit. The most pronounced drop was identified
among persons aged 18+ in dependency level I over
the broader period 2007-2024, driven in particular
by the reduction effective 1 January 2011 from CZK
2,000 to CZK 800 per month. Our analysed period
(2014-2024) lies after this episode and focuses on
care-dependent persons as captured in publicly avai-
lable administrative data. Nominal increases of the
care allowance also occurred during 2014-2024. At
the same time, the benefit levels in dependency levels
III and IV were differentiated during the period by
the form of care provision (informal care and insti-
tutional care), and the corresponding rate changes
were not monotonic.
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Methodological note: In principle, differentiating the
care allowance by the form of care provision could
affect the composition of allowance recipients. Ho-
wever, the available administrative data do not allow
recipients to be disaggregated by care setting, and
this mechanism therefore cannot be analysed direct-
ly. We thus work with the aggregate total number of
care allowance recipients without distinguishing the
setting in which care is provided. Time-series patterns
in recipient counts by dependency level, age, and sex
do not indicate pronounced discontinuities or structu-
ral breaks in 20142024 that could be unambiguously
attributed to changes in benefit levels or to differenti-
ation by care setting. Trends (especially in grades III
and IV) are smooth and consistent with the long-run
demographic dynamics of population ageing. Given
the data limitations, we cannot demonstrate that dif-
ferentiation of benefit levels by care setting had a sub-
stantial impact on the distribution of recipients across
dependency levels during the study period.

Comparison with existing projection
approaches in the Czech Republic: the Prusa
(2018) model

In his second projection, Prii$a (2018) employs two
approaches, static and dynamic, based on data from
2010-2016. The static (stationary) model holds the
shares of LTC allowance recipients in each age and
other category at the level observed in 2016. The dy-
namic model reflects the empirically observed trend
over 2010-2016 insofar as it uses the average annu-
al difference from that period for projection. Under
these models, the number of LTC allowance recipi-
ents is expected to increase from 348,761 persons in
2016 to 469,115 (static) and 489,142 persons in 2030
(dynamic). The largest projected increase concerns
dependency levels IIT and IV, and already in 2018,
the author warned that service capacities would be
insufficient by 2030.

A comparison with observed data for 2020 shows
a natural and methodologically expected deviation:
Priisa (2018) projected 368,609 (static) and 377,334
(dynamic) persons, whereas the observed number
was 359,518. The difference illustrates that projec-
tion uncertainty increases with horizon length and
that projections are sensitive to policy changes and
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changes in population health status, which the author
explicitly notes.

Our approach differs from Prisa (2018) in both
the coverage of input data (we use the longer series
2014-2024) and the modelling framework. Rather
than relying on scenario-based models built on agg-
regated shares, we apply a multinomial mixed-effects
model that models the population distribution across
dependency levels as a function of age, sex, and time.
The longer time series (including the period after 2016)
improves the stability of trend estimation, particularly
for the early years of the projection horizon.

Comparison with existing projection
approaches in the Czech Republic: the National
Health Information Portal (2025) model

A second relevant benchmark is the model published
on the National Health Information Portal (NZIP)
(2025) within the project Data support for projecting
needs for social and socio-health services. NZIP uses
a different indicator definition: it counts persons who
received the LTC allowance for at least one month in
a given year and, when classifying by dependency level,
records only the highest level attained by each person
during that year. Under this definition, NZIP reports
425,778 persons for 2024, whereas the Ministry of
Labour and Social Affairs records 374,127 persons in
levels I-IV as of 31 December 2024. The approximately
13.8% difference, therefore, primarily stems from the
differing definition of the outcome (annual incidence
versus a stock measured as of 31 December).

NZIP fixes age-specific prevalence at the 2024 level
and assumes it remains unchanged in the future. Va-
lues are then carried forward analogously to the sta-
tic model in Priisa (2018) by re-weighting according
to the projected demographic structure. This static
approach does not allow endogenous trend changes
in the prevalence of dependency levels to be captured
(e.g., effects of improving health status or, conversely,
increasing multimorbidity). Consequently, the model
does not exploit the full potential of available data and
does not incorporate historical trends.

By contrast, our projection model estimates time
trends in the prevalence of individual dependency
levels using the full 2014-2024 series and extrapo-
lates these trends into the future. In this respect, our
approach is closer to international studies that com-

bine demographic projections with statistical models
of prevalence or care use (e.g., Comas-Herrera et al.,
2006 for LTC in Germany, Spain, Italy, and the Uni-
ted Kingdom; Hu et al., 2025 for microsimulation
models of LTC).

CONSTRUCTION OF THE PROJECTION
MODEL

Data inputs and model cells

The projection model combines administrative data
on LTC allowance recipients from the Ministry of
Labour and Social Affairs available from Czech Stati-
stical Office (2025a) with demographic data from the
Czech Statistical Office (2024; 2025b), including the
population projection by sex and age. The basic mo-
delling unit (‘cell’) is defined by the combination of
calendar year, sex, age group, and dependency level.
For 2014-2024, we observe realised numbers of LTC
allowance recipients (by dependency level) and the
corresponding population stocks as of 31 December.
For projections to 2080, we use the Czech Statistical
Office population projection as an exogenous input.
In this framework, demography determines the size
of each year-sex—age group, while the statistical mo-
del determines the distribution of individuals across
dependency levels (cf. Kluge et al., 2019).

We aggregate counts of care-dependent persons by
year-sex—-age—dependency-level cells and, in parallel,
aggregate population counts into year-sex—age cells.
For each year-sex—age group, we then compute a ‘no
care’ category as the difference between the total po-
pulation and the sum of persons in dependency levels
I-IV (with a non-negativity check and truncation at
zero to prevent negative values). As a result, for each
year—sex—age group, we obtain a five-category vector
(no care, levels I-IV) whose sum equals the total po-
pulation of that demographic group.

Mixed-effects multinomial model

For each future year and each age x sex group in the
Czech Statistical Office population projection, we first
compute predicted category probabilities from the
multinomial model. We then obtain projected counts
by multiplying these probabilities by the projected
population size of the corresponding year and age x
sex group. Because all categories are modelled joint-
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ly within a multinomial framework, predicted shares
are bounded between 0 and 1 and sum to one in each
cell, and projected counts therefore sum exactly to the
projected population.

To model the five categories simultaneously (no care
and dependency levels I-IV), we use a mixed-effects
multinomial logistic model. Mixed-effects multinomial
models are commonly used for multi-category out-
comes in clustered and longitudinal settings (Hartzel
et al., 2001; Hedeker, 2003). Related approaches have
also been applied to study older individuals’ behaviour
and health-related service use (Spitzer - Shaikh, 2022).
For each demographic cell i (a combination of year,
age group, and sex) and each care category k € {T} ‘I,
‘11T, “IV;, 0} (where ‘0’ denotes the category with no
provided care), we consider the random count vector
Y=Y, Y,1p Vi Yins Yi0)> Which we model as multi-
nomial with size N; (the total population in the group)
and probabilities 7, ..., 7T, ):

Y; ~ Multinom(N,, ), > mx = 1, my € (0,1),
k

We select category ‘T as the reference category. For
the remaining categories, we model log-odds ratios
relative to this reference using a linear mixed model:

10g;—i’j = Pox + Puryear; + yi(group:) + bogroup,k
+ bl,group,,kyeari)

where year; is the standardised year, y,(group,) captures
fixed differences across age-sex groups, and b, , and
b, , are random intercepts and random time slopes for
each age x sex combination (‘group’). The dependent
variable is the categorical care status with five mutually
exclusive outcomes in each year—age-sex cell: no care
allowance and dependency grades I-IV. Fixed effects
thus include a linear time trend (standardised year)
and a categorical factor for groups of age x sex com-
bination. To allow for heterogeneity in baseline levels
and trends across demographic groups, we include
random intercepts and random time slopes for stan-
dardized years by groups of age x sex combination.
Reference categories are care dependency level I and
male x 0-17 years.

We estimate the model using the mblogit() function
from the mclogit package, which implements multi-
nomial logit models with random effects (EIff, 2025).
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Random effects are estimated via penalised quasi-li-
kelihood (PQL) based on a Laplace approximation to
the marginal likelihood, a common approximation
in generalised linear mixed models (Breslow — Clay-
ton, 1993).

A key feature of this approach is that we model the
entire distribution of care categories in a single multi-
nomial mixed effects regression rather than estimating
each category separately. This ensures that the projec-
ted counts in dependency levels I-IV and in the ‘no
care’ category sum exactly to the projected population
in each demographic cell, and that no category can ex-
ceed 100% of the population. This is a major advantage
over alternative approaches (e.g., Poisson generalized
linear mixed models with a offset), where separately
modelled categories may yield projected incidences
whose sum exceeds the population size.

Beyond generalised regression approaches, one can
consider microsimulation and Markov models of LTC
(e.g., Hu et al., 2020; Vanella et al., 2022), which expli-
citly simulate transitions between dependency states
using individual longitudinal data. However, these
approaches require data sources that are not available
in the Czech context when relying on aggregated admi-
nistrative data from the Ministry of Labour and Social
Affairs of the Czech Republic and the Czech Statistical
Office. We therefore opt for a statistically robust and
less data-sensitive mixed-effects multinomial model.

Projecting care needs by dependency level

The model is estimated on the 2014-2024 period, for
which stable administrative time series from the Mi-
nistry of Labour and Social Affairs of the Czech Re-
public are available (Czech Statistical Office, 2025a).
For each future year and demographic group (age-
sex) from the Czech Statistical Office (2024) popu-
lation projection, we compute the standardised year
relative to the training period; the model then yields
predicted probabilities for the ‘no care’ category and
for dependency levels I-IV.

Projected counts in each dependency level are ob-
tained by scaling with the projected group population:

Yix = ®ik- N,

where W, is the projected number of persons in the
relevant year—age—sex group from the demographic
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data. This guarantees full consistency between the
population projection and the projected number of
persons in each dependency category.

RATIONALE FOR THE MODELLING
CHOICE AND METHODOLOGICAL
LIMITATIONS

The chosen mixed-effects multinomial model, imple-
mented in R (R Core Team, 2025) using the mclogit
package (EIff, 2025), offers several key advantages:

« Consistency with demographic constraints: Category
shares in each cell always sum to the projected po-
pulation and remain within (0,1).

o Heterogeneity: Random intercepts and time slopes
by age-sex group allow partial pooling across groups
while capturing group-specific trajectories, consis-
tent with approaches used in international studies
in the economics of ageing (Kluge et al., 2019; Spi-
tzer — Shaikh, 2022).

« Replicability and transparency: The model is im-
plemented in open-source software with relatively
simple syntax and can be replicated and extended
using publicly available data.

At the same time, we acknowledge the following me-

thodological limitations:

« PQL approximation: Penalised quasi-likelihood with

a Laplace approximation may underestimate ran-

dom-effects variances and the absolute magnitude

of fixed effects for rare categories (Breslow - Clayton,

1993). In our case, we model relatively large age-sex

groups at the national level, which reduces the risk

of substantial bias. Nevertheless, we interpret results
for extreme projection years with caution.

Linear time trend: The model assumes linear chan-

ges in log-odds ratios over time (in standardised-
-year units). While this assumption is plausible for
2014-2024, it may idealise dynamics in the exten-
ded projection period (after 2040). For this reason,
we distinguish between a baseline and an extended
projection period in interpreting the results.

No explicit mortality or transition model: We work
with repeated cross-sections by age and sex rather
than individual trajectories. Transitions between
dependency levels and within-year mortality are
therefore captured only implicitly through the his-
torical data.

o Exogenous demography and institutional stability: The
model assumes relative stability of the institutional
framework governing the LTC allowance and treats
the Czech Statistical Office population projection as
given. Major policy reforms, changes in population
health, or organisational shifts in LTC may lead to
deviations between projected and realised outcomes,
especially after 2040.

Despite these limitations, we consider the mixed-

-effects multinomial model a suitable tool for ana-

lysing and projecting the number of care-dependent

persons in the Czech Republic using publicly availa-
ble administrative and demographic data. It enables

a detailed decomposition of future care dependency by

age, sex, and dependency level while fully respecting

the demographic structure of the population, there-
by providing a quantitative basis for debates in social

gerontology on the organisation of support, the di-

vision of care between families and services, and the

planning of LTC.

Assumptions of the projection model

The projections presented in this paper are constructed

under a ceteris paribus principle, assuming that other

key determinants remain relatively stable over time.

Similar to international projections of population age-

ing and LTC (European Commission, 2024; Wittenberg

et al., 2018), our approach implicitly assumes that the
institutional framework does not change fundamen-
tally over the projection horizon and that the demo-
graphic projection is an appropriate exogenous input.

The core assumptions can be summarised as follows:

a) No legislative changes occur that would affect the
eligibility for granting of, or withdrawal of, the
LTC allowance.

b) The definition of care dependency and the asse-
ssment system for awarding the LTC allowance
remain unchanged.

¢) The financing arrangement of the LTC allowance
system remains unchanged.

d) No major or extreme (rather, largely random)
shocks occur to the population age structure.

e) Trends observed in the reference period remain
valid, and demographic changes are broadly pre-
dictable.

f) The model incorporates the demographic trend of
population ageing, reflected in rising numbers of
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persons in selected age cohorts, in particular due
to the gradual shift of large birth cohorts into ol-
der ages.

g) No major changes occur in the uptake and deploy-
ment of modern technologies (e.g., A, robotics)
that could reduce care needs among care-depen-
dent persons.

These assumptions are central to projection robustness.

Substantial violations may lead to deviations from

projected values in either direction. Stability in the

legislative framework and the definition of dependen-
cy are essential for the consistency of the input data.

Demographic assumptions determine the baseline

population structure, and technological change may,

in the longer run, alter the relationship between age
and dependency on assistance.

At the same time, the model (a) does not provide

a deterministic ‘forecast’ of the future, (b) does not

attempt to predict future policies or patterns of care

provision, and (c) produces projections conditional on
explicit assumptions about demographic trends and
observed trends in the prevalence of care dependency.

DESCRIPTIVE ANALYSIS OF THE INPUT
DATA

The descriptive characteristics of the input data pro-
vide a bridge between the methodological framework
and the projection model. Their purpose is to make
transparent the main empirical patterns that the model
subsequently quantifies. In line with international work
emphasising the need to link demographic trends to
the prevalence of functional limitations and LTC (Chen
et al.,, 2016; Kallestrup-Lamb et al., 2024), we summa-
rise below the key findings from the 2014-2024 data.

Trends in the number of care-dependent
persons (2014-2024)

According to official data from the Ministry of La-
bour and Social Affairs of the Czech Republic, the
total number of persons dependent on care increased
steadily over 2014-2024.

The distribution by dependency level indicates that
the largest numbers of recipients draw the allowance
in levels IT and I, while the fastest growth is observed
in levels IV and III, among those requiring the highest
intensity of care. Higher dependency levels typically
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require more intensive and more costly forms of supp-
ort. Recent international evidence also suggests that
LTC systems can be sensitive to structural demand
pressures and broader economic conditions, with im-
plications for costs and the mix of care arrangements
(Geyer et al., 2025).

In 2024, within the 18-64 age group, 46,869 men were
recorded compared with 35,202 women. The higher
male occurrence may reflect differences in occupati-
onal exposures, risk-taking behaviour, and a higher
incidence of injuries and disability. Among working-
-age adults, men are more often represented in the
higher dependency levels (III and IV), suggesting
a higher prevalence of severe limitations.

Whereas among older adults the key issue is high
prevalence at very advanced ages, for younger co-
horts, it is also necessary to consider the availabi-
lity of rehabilitation, special education, and supp-
ort services, as well as the need for gender-sensitive
social policy.

Demographic trends in 2014-2024 and the
projection to 2080

The 2024 Czech Statistical Office population pro-
jection constitutes the main exogenous input to our
model. As in international projection studies (Euro-
pean Commission, 2024; Hu et al., 2025), we assume
that demography is the primary driver of the future
number of persons experiencing loss of self-suffi-
ciency. In the Czech Republic, this is particularly
related to the gradual ageing of the large birth co-
horts of the 1970s, which will enter age groups with
the highest prevalence of care dependency in the
coming decades.

Combining care-dependency data for 2014-2024 with
the demographic projection through 2080 provides
the core reference framework for the mixed-effects
multinomial model. This enables the model to trace
how future changes in population structure by age
and sex translate into the prevalence of individual
dependency levels.

PRESENTATION OF MODEL
PARAMETERS

The full parameterisation of the mixed-effects multi-
nomial model comprises several dozen coefficients. We
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provide in text only a concise summary for interpreta-
tion. Model coefficients are presented in Appendix in
Tables A.7 and A.8. The fixed effects show the expec-
ted pattern: the relative odds of higher dependency
levels increase markedly with age. The time compo-
nent is positive in all equations, indicating a modest
strengthening over time of the relative odds of higher
dependency levels compared with level I. Consistent
with international evidence (Kallestrup-Lamb et al.,
2024), the model indicates strong age gradients in LTC
needs, with a pronounced concentration of higher
dependency levels at advanced ages. Wittenberg et
al. (2018) further show that demand for care among
individuals with more severe limitations is expected
to grow faster than among those with milder levels of
dependency, which aligns with the projections pro-
duced by our model. More specifically:

« Strong age gradient of dependency: for example,
the coefficient for the 95+ age group (women) re-
aches 1.67 relative to the reference age group 0-17
in the equation for level III versus level I, corre-
sponding to an odds ratio of approximately 5.3; for
men, the corresponding coefficient is 1.25 (odds
ratio = 3.5).

« Positive time trend: for higher dependency levels
(e.g., 0.126 for level III versus level I), indicating
a gradual strengthening of the relative prevalence
of more severe dependency over time.

« Pronounced sex differences: in younger age groups
(0-17 and 18-64), women exhibit lower probabilities
across dependency levels, whereas at advanced ages,
the coefficients for women aged 95+ are systemati-
cally higher than those for men.

Both random intercepts and random time slopes indi-

cate substantial heterogeneity across age—sex groups.

Given the breadth of the parameter structure, we focus

on the most important differences and trends and pro-

ceed to the projected values for individual categories,
including the graphical presentation for advanced age

groups (see Figure 1).

PRESENTATION OF THE
MODEL'S PROJECTION OUTPUTS
The projections are presented in two temporal blocks

reflecting different degrees of predictive reliability and
the availability of empirical data. Tabular summaries

include observed values for 2014 (the first year of the
series) and 2024 (the last year for which stable admini-
strative data are available). The model is estimated on
the full 2014-2024 series and combined with the Czech
Statistical Office (2024) population projection through
2080. Outputs are therefore organised into two blocks:
1. Baseline projection period 2025-2040
This interval is treated as methodologically more
reliable, as it closely follows empirical patterns ob-
served over 2014-2024 and does not extend beyond
roughly one generation (see Appendix, Tables A.1,
A.2,and A.3).
2. Extended projection period 2041-2080
Estimates beyond 2040 are presented as an informa-
tive, no-surprises outlook only and are interpreted
with considerable caution. They substantially ex-
ceed the observed time series and are more sensi-
tive to structural population changes and potential
institutional reforms; accordingly, they provide an
illustrative, scenario-consistent trajectory rather than
a forecast (see Appendix, Tables A.4, A.5, and A.6).
The tables are organised horizontally by calendar year
and vertically by dependency level (I-IV), six age
groups, and sex, and they also report aggregate totals.
The ‘no care’ category represents the residual share
required to sum to 100% and is contained in tables
only implicitly. For each group, we report:
« Relative prevalence of dependency (share of the re-
spective age cohort).
« Corresponding absolute numbers.
Internally consistent totals across all categories, whose
sum equals the projected population in the respective
cell (a property guaranteed by the construction of the
multinomial model).

Men

Projections for the Czech Republic indicate a steady

increase in the prevalence of care dependency among

men across age groups, driven primarily by demo-

graphic ageing and cohort size. Over 2026-2040, the

overall share of men dependent on care rises from

2.87% to 3.69%. The highest values are observed in

the oldest age groups:

* 95+ years: an increase from 65.00% to 75.71%.

« 85-94 years: a slight decline in relative terms from
30.19% to 28.38%, alongside a substantial increase
in absolute numbers.
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Figure 1 Trends in the number of LTC-dependent persons by dependency level, age group, and sex

Population by LTC level — Czech Republic / men / 65-74 y. Population by LTC level — Czech Republic / women / 65-74 y.
Area = number of persons (ths.) with a LTC level; black curve = cohort sum Area = number of persons (ths.) with a LTC level; black curve = cohort sum
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Note: Trends in the number of LTC-dependent persons by dependency level (different colours), age group (top to bottom), and sex (men on the left, women
on the right). Background shading divides the timeline into three periods: observed data (2014-2024), the baseline projection period (2025-2040), and the
extended projection period (2041-2080).

Source: Czech Statistical Office (2025a) for 2014-2024; authors’ calculations for 2025-2080 (multinomial mixed-effects model output).
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In the extended projection to 2080, these patterns in-
tensify: the overall share of men dependent on care
reaches 7.32%, while the 95+ group exceeds 95%, im-
plying near-universal dependency at the very highest
ages under the model assumptions. Trends for ages
65+ are shown in Figure 1; full results are reported in
the Appendix (Tables A.1 and A.4).

Women

Among women, projections show the same overall

direction, with particularly pronounced increases at

the highest ages, consistent with higher life expectan-

cy and the concentration of women in very old age.

Over 2026-2040, the overall share of women depen-

dent on care increases from 4.13% to 5.16%, with two

notable features:

« 95+ years: persistently very high values (82% and
above).

o A marked increase in prevalence above age 80 across
all degrees of dependency.

By 2080, the extended projection indicates a further

rise in the overall share of women dependent on care

to 7.29%, while the 95+ group exceeds 86%. Trends

for ages 65+ are shown in Figure 1; full results are re-

ported in the Appendix (Tables A.2 and A.5).

Men and women combined

When both sexes are aggregated, projections again
indicate rising care dependency across age groups.
During 2026-2040, the total share of persons depen-
dent on care increases from 3.51% to 4.43%, with the
95+ group reaching 78.79% to 81.00%.

In the extended projection to 2080, the overall share
reaches 7.30%, while the 95+ group attains values of
88% and above. Full results are reported in the Ap-
pendix (Tables A.3 and A.6).

COMPARISON OF RESULTS WITH
PREDICTIONS OF NZIP AND PRUSA
MODELS

Tables 1 and 2 summarise selected predictions of the
number of care allowance recipients from different
sources varying in their methodological approach, in-
put data, and interpretative framework. Priisa (2018)
uses a projection approach based either on the reci-
pient structure observed in 2016 or on an extrapola-

tion of trends observed over 2011-2016. By contrast,
the NZIP (2025) figures represent an administrative
prediction based on observed recipient data, where
a ‘recipient’ is defined as any person who received
the allowance for at least one month in a given year;
when stratifying by dependency level, NZIP assigns
each person the highest grade attained during the
year. The results from both sources are compared
with outputs of a multinomial mixed-effects model
presented in this paper. This approach differs from
the above sources both in the unit of observation and
in how it captures changes in the distribution across
dependency levels over time.

For these reasons, the reported projected values should
not be interpreted as directly comparable across sour-
ces. Differences between estimates reflect not only di-
fferent baseline data and time horizons, but above all
distinct methodological and interpretative approaches
to modelling the future number of care allowance re-
cipients. Accordingly, the table is not intended to test
agreement between estimates, but to illustrate that al-
ternative analytical approaches and slightly different
data sources from varying periods can yield materially
different estimate of the future scale of demand for
long-term care benefits. Further details are provided
in the respective sources.

Let us denote, that the NZIP (2025) source does not
report figures for 2025. For comparison, only the year
2030 is used. The figures are not fully comparable, as
NZIP counts persons who received the care allowan-
ce for at least one month during the year and assigns
each person the highest dependency grade attained
in that year. Age breakdowns are not available. Total
sums differ by one person.

DISCUSSION AND IMPLICATIONS FOR
SOCIAL POLICY AND PUBLIC FINANCES

From a social gerontological perspective, the pro-
jected increase in LTC dependency reflects not only
population ageing, but also the cumulative effects of
socio-economic and health trajectories over the life
span. Elevated care needs at older ages are shaped by
accumulated disadvantage, cohort-specific exposures,
and unequal access to resources across earlier stages
of life. Educational attainment, employment histories,
family trajectories, and health shocks interact over
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Table 1 Absolute number of care allowance recipients by age group

Priiga (2018) NZIP (2025) Mixed-effects mult. model
(authors)
Predicted
Age group Projected number of care Projected number of care number .
. L Predicted number of care
allowance recipients based allowance recipients based on of care allowance recioients
on the 2016 status quo trends observed in 2011-2016 allowance P
recipients
2025 2030 2025 2030 2030 2025 2030
0-17 28,498 25,714 36,673 37,191 - 33,508 31,184
18-64 75,105 74,778 91,525 100,189 - 84,014 86,439
65-74 55,446 51,818 59,661 58,207 - 54,547 52,062
75-84 129,254 155,245 121,371 141,646 - 105,498 110,751
85+ 123,281 161,561 118,831 151,909 - 96,895 125,303
Total 411,584 469,116 428,061 489,142 493,990 374,462 405,739

Sources: Prisa (2018; Table 3, p. 56; for comparison, figures are available only for 2025 and 2030); NZIP (2025) and authors’ calculations based on

model output.

Table 2 Absolute number of care allowance recipients by dependency level

Priiga (2018) NZIP (2025) Mixed-effects mult. model
(authors)
Dependency ) . Predicted
level Projected number of care Projected number of care number Predi
. L redicted number of care
allowance recipients based allowance recipients based on of care allowance recioients
on the 2016 status quo trends observed in 2011-2016 allowance P
recipients
2025 2030 2025 2030 2030 2025 2030
Level | 127,827 144,937 105,300 98,675 123,478 96,136 91,035
Level Il 134,322 153,510 143,949 167,705 147,395 114,726 118,417
Level Il 94,814 108,563 116,800 147,236 136,309 102,576 122,402
Level IV 54,622 62,105 62,012 75,527 86,809 61,024 73,885
Total 411,585 469,115 428,061 489,143 493,991 374,462 405,739

Sources: Prisa (2018; Table 3, p. 56; for comparison, figures are available only for 2025 and 2030); NZIP (2025) and authors’ calculations based

on model output.

time and influence both the timing and severity of
care dependency in later life.

In this sense, the strong age gradient identified by the
model can be read as more than a purely biological
effect of ageing: it is consistent with long-term pro-
cesses that sort individuals into different pathways of
health and support. Life-course research highlights
how discontinuous employment histories, prolonged
caregiving responsibilities, and adverse health events
during midlife increase the risk of functional limitati-
ons and care dependency in later life. The role of social
networks and relationships is also crucial; observed
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age gradients in care dependency likely reflect cumu-
lative exposure to health shocks and unequal access
to social support (Weiss et al., 2022). Gendered life
trajectories may further amplify these patterns, as
women are more likely to combine paid work with
unpaid caregiving across the life course, and women
are also concentrated at very advanced ages.

The Czech Republic illustrates how such processes
operate within an institutional context characteris-
ed by strong reliance on informal care and relatively
late transitions into formal LTC. This has direct rele-
vance for debates about the organisation of support
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and the future balance between families and servi-
ces. The future care trajectories depend not only on
demand but also on the availability of unpaid care,
which may not keep pace with rising needs (Pickard,
2015), and inequalities in LTC use and unmet need
remain central to understanding who benefits from
existing arrangements (Hu et al., 2025). As large co-
horts born in the 1970s move into older age, these
institutional and social dynamics are likely to become
more important, beyond what can be inferred from
agestructure alone.
From a macro-structural perspective, the model:
« Indicates a positive time trend in the relative odds
of higher dependency levels compared with level I.
» However, this trend is modest relative to the pro-
nounced shifts implied by changes in the population
age structure. Consequently, demographic develo-
pment remains the primary driver of growth in the
absolute number of care-dependent persons.

This pattern is consistent with the international work
suggesting that LTC demand is strongly shaped by
demographic structure and is less tightly linked to
short-run fluctuations in health status or economic
conditions (Wittenberg et al., 2018; Kallestrup-Lamb
et al., 2024; European Commission, 2024). In additi-
on, the wider international evidence base emphasi-
ses that projections are conditional on assumptions
about future institutional arrangements and care-mix
dynamics (Comas-Herrera et al., 2006).

The identified trends indicate that the Czech Republic
is likely to face substantial and sustained pressures on
LTC, with increasing demands on institutional capacity
as well as on both informal and formal care provision.
Beyond growth in the number of care-dependent in-
dividuals, the projections point to a changing profile
of care needs, with an increasing concentration in the
oldest age groups. These developments are closely linked
to the rising share of the population aged 65 and over
and increasing life expectancy, with women’s longer
survival than men and persistently low fertility shaping
the age-sex composition of later life. From a policy per-
spective, LTC services will therefore need to respond
to the higher representation of women among clients,
particularly in institutional care, given that older wo-
men are more likely to live alone. In some years, the
model also signals a decline in the relative share of care-
-dependent persons, which may reflect improvements

in health status on the one hand and postponement of

dependency to higher ages on the other.

Based on the model results, we identify four key im-

plications:

1. Financial pressure: A substantial increase in public
expenditure on LTC can be expected. This under-
scores the need for a long-term indexation strategy
for the care allowance and for linking benefit levels
to the actual costs of care provision, including the
costs associated with expanding social services
(both residential and community-based). Financi-
al protection against LTC costs remains a priority,
as board and lodging in institutions can be several
times higher than the cost of nursing care alone
(Colombo et al., 2011).

2. Capacity pressure: Rapid growth in the number of in-
dividuals aged 85+ and 95+ will require a significant
expansion of care capacity, including pronounced
development of home-based services, as existing
institutional care capacities will be insufficient.

3. Labour market: Demand for care workers is likely
to grow faster than the number of economically
active individuals, which is expected to decline.
Staffing availability is therefore likely to become
a binding constraint.

4. Active ageing policy: Prevention of functional dec-
line, education and training, assistive technologies,
support for community-based services, and the digi-
talisation of care represent key factors that may help
mitigate pressure on the system, as discussed in part
by Spitzer — Shaikh (2022) and Geyer et al. (2025).

From a comparative European perspective, the Czech
Republic represents a typical Central European age-
ing trajectory, making the results relevant beyond the
national context. Without adequate policy responses,
there is a risk that care needs will outstrip effective
access to support, particularly because the number of
individuals with care needs may exceed the number of
recipients of the care allowance (as not all persons in
need of care apply for, or receive, the benefit).

POSSIBLE DIRECTIONS AND
RECOMMENDATIONS FOR FURTHER
RESEARCH

The transparency and interpretability of the projection
results could be strengthened by incorporating a for-
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mal scenario analysis. This would allow a systematic
assessment of how projected numbers of individuals
dependent on LTC respond to violations of individual
model assumptions. In LTC, where projections often
extend decades into the future, assessing robustness
to changes in key parameters is particularly important

(Wittenberg et al., 2018; European Commission, 2024).

Relevant areas include:

o Legislative scenarios: Changes in the definition of
dependency, assessment procedures, or eligibility
criteria.

» Demographic variants: Alternative rates of popu-
lation ageing, including mortality and migration
variants based on scenarios produced by the Czech
Statistical Office.

o Technological innovations: Wider adoption of assistive
technologies, telecare, robotic care, or digitalisation
that may reduce the intensity of personal care needs.

« Financial and institutional scenarios: Alternative fi-
nancing arrangements, changes in the availability of
formal services, shifts in family caregiving behaviour,
and adjustments in benefit levels across dependency
levels (or, conversely, inadequate indexation).

The outcome should be an explicit characterisation of
uncertainty and identification of parameters with the
greatest influence on projections. Such sensitivity and
scenario work is a standard component of LTC projec-
tion studies and supports strategic decision-making
(Wittenberg et al., 2018). At the same time, techno-
logical and policy uncertainty implies that distant-
-horizon projections are likely to be associated with
wide uncertainty intervals, which is why we interpret
the extended projection primarily as an informative
trend under a ‘no-surprises’ assumption.
A comprehensive scenario analysis lies beyond the
scope of the present paper, whose primary aim was
to present a transparent, population-based projection
model built on publicly available administrative da-
ta. It should therefore be addressed in a subsequent,
dedicated study.

CONCLUSION

This paper presents a population-based projection of
LTC dependency in the Czech Republic, disaggregated
by age, sex, and degree of dependency, by integrating
administrative data from the Ministry of Labour and
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Social Affairs with demographic projections from the
Czech Statistical Office. To the best of our knowledge,
multinomial mixed-effects modelling has not previous-
ly been applied for this purpose in Central and Eastern
Europe. The results indicate that LTC needs will rise
substantially in the coming decades, driven primarily
by demographic ageing and growth in the older and
very old population. In particular, strong increases
are projected for dependency levels III and IV, which
typically require the most intensive forms of care.
The projected growth in the number of care-depen-
dent persons will place pressure on both pillars of the
care system: informal care, which currently covers
around 80% of needs (especially grades I and II), and
formal care, where capacity is limited and primarily
oriented towards grades III-IV. Informal care is also
shaped by longer-term socio-demographic change,
including smaller family sizes, higher geographic
mobility, and increasing labour market participation
of women, which reduces the pool of available fami-
ly caregivers. As a result, demand for formal services
is likely to grow faster than the supply of caregivers.
This pattern is consistent with evidence reported for
OECD countries more broadly (OECD, 2023; Rocard
- Llena-Nozal, 2022; Carrino et al., 2023).

From a social policy perspective, it will therefore be
essential to expand formal LTC capacity while supp-
orting the sustainability of informal care through
measures that facilitate the reconciliation of work and
care, strengthen caregiver training, develop commu-
nity-based services, and deploy assistive technologies.
Without such measures, unmet needs and declining
access to care may increase. Our findings are consi-
stent with Prii$a (2018), who argued that ‘society is
not prepared for the increase in the number of benefit
recipients’ and that strengthened financing of social
services and support for home-based care will be
necessary. We add that the projected growth in care
dependency calls for strategic planning across social
policy, healthcare, the pension system, and the labour
market, with implications for the long-term sustaina-
bility of public finances.

More broadly, the findings underline that future care
dependency is shaped by cumulative processes across
the life span as well as by institutional arrangements
that translate need into entitlement and support.
The projected increase in care needs reflects not on-
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ly demographic ageing, but also the long-term con-
sequences of cohort-specific employment histories,
health trajectories, and family arrangements shaped
within a given institutional context. The results under-
line that policies aimed at LTC sustainability can-
not be confined to old-age interventions alone, but

should also address earlier life-course stages where
inequalities in health, work, and caregiving responsi-
bilities accumulate. Future work that links projection
models to individual-level longitudinal data could pro-
vide a more detailed assessment of these mechanisms
and their implications for inequality in ageing societies.
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Long-Term Care Dependency in the Czech Republic: A Population-Based Model for an Ageing Society

Table A7 Mixed-effects multinomial model fixed effects
(reference category: dependency level | and male, 0-17 years)

Panel: Il vs |
Term Estimate Std. Error z P
intercept —0.238*** 0.007 -35.28 <0.001
year (std.) 0.047*** 0.010 4.88 <0.001
male, 18-64 0.459*** 0.008 55.17 <0.001
male, 65-74 0.467*** 0.009 52.79 <0.001
male, 75-84 0.478*** 0.009 54.19 <0.001
male, 85-94 0.518*** 0.010 54.42 <0.001
male, 95+ 0.713*** 0.027 26.20 <0.001
female, 0-17 —0.256*** 0.010 -24.87 <0.001
female, 18-64 0.374*** 0.009 4391 <0.001
female, 65-74 0.207*** 0.009 24.02 <0.001
female, 75-84 0.174%** 0.008 21.85 <0.001
female, 85-94 0.474%** 0.008 58.99 <0.001
female, 95+ 1.0071%** 0.015 64.67 <0.001
Panel: Il vs |
Term Estimate Std. Error z P
intercept -0.617*** 0.007 -86.29 <0.001
year (std.) 0.126%** 0.012 10.74 <0.001
male, 18-64 0.632%** 0.008 76.42 <0.001
male, 65-74 0.569%** 0.009 63.81 <0.001
male, 75-84 0.671*** 0.009 75.90 <0.001
male, 85-94 0.742%** 0.010 77.96 <0.001
male, 95+ 1.2571%** 0.027 46.59 <0.001
female, 0-17 —0.344*** 0.011 -31.16 <0.001
female, 18-64 0.507%** 0.009 58.68 <0.001
female, 65-74 0.150*** 0.009 17.15 <0.001
female, 75-84 0.136*** 0.008 17.12 <0.001
female, 85-94 0.669*** 0.008 84.11 <0.001
female, 95+ 1.673%** 0.015 110.67 <0.001
Panel: IV vs|
Term Estimate Std. Error z P
intercept -0.906*** 0.008 -116.45 <0.001
year (std.) 0.124*** 0.015 8.44 <0.001
male, 18-64 0.490%** 0.009 54.13 <0.001
male, 65-74 0.023* 0.010 2.27 0.023
male, 75-84 0.225%** 0.010 22.51 <0.001
male, 85-94 0.273%** 0.011 24.98 <0.001
male, 95+ 0.904*** 0.030 29.78 <0.001
female, 0-17 —0.117*** 0.012 -10.07 <0.001
female, 18-64 0.347*** 0.009 36.94 <0.001
female, 65-74 —0.327*** 0.010 -32.22 <0.001
female, 75-84 —0.168*** 0.009 -19.12 <0.001
female, 85-94 0.499%** 0.009 57.52 <0.001
female, 95+ 1.817%** 0.016 116.55 <0.001
Panel: No care vs |
Term Estimate Std. Error z P
intercept 4.935%** 0.005 986.94 <0.001
year (std.) 0.074*** 0.018 4.11 <0.001
male, 18-64 0.727%** 0.006 126.33 <0.001
male, 65-74 —0.608*** 0.006 -97.74 <0.001
male, 75-84 —1.484%** 0.006 -237.59 <0.001
male, 85-94 —2.793%*** 0.007 —403.98 <0.001
male, 95+ —3.633*** 0.025 -148.26 <0.001
female, 0-17 0.357*** 0.007 52.83 <0.001
female, 18-64 0.866*** 0.006 147.06 <0.001
female, 65-74 -0.762*%** 0.006 -129.46 <0.001
female, 75-84 —2.279%** 0.005 -420.37 <0.001
female, 85-94 —3.650%** 0.006 -648.02 <0.001
female, 95+ —4.370%** 0.015 —285.17 <0.001

Notes: Estimates are log-odds from mclogit:mblogit (PQL). Significance: * p < 0.05, ** p < 0.01, *** p < 0.001.
Source: Authors’ calculations (multinomial mixed-effects model parameters).

145



Demografie 2026 680 PREHLEDY | DIGEST

Table A8 Mixed-effects multinomial model random effects (reference category: dependency level I)

Random effects: Variance-covariance matrix estimates

1: 1 v: no care: : 1i: v: no care:
intercept | intercept intercept intercept | year(std.) | year(std.) | year(std.) | year(std.)

II: intercept 5.20110°

Ill: intercept 3.11310° 8.251-10°

IV:intercept 2.34810° 7.882:10° 9.30410°

no care: intercept | 3.151-10° 6.24510° 7.545-10° 7.255-10°

Il: year(std.) -4.50410° 1.547-10* 2.397-10* 1.880-10* 1.059-103

IlI: year(std.) 1.91010* 1.825-10* 2.41710* 2.887-10* 5.21710* 1586103

IV: year(std.) 3.00510* 1.860:10* 1.40810* 2.260-10* -2.659-10* 1.533-103 2.52610°

no care: year(std.) | 2.299-10* 5.12610* 4.97610* 4.40610* 9.596:10* 1723103 2.007-10° 3.817110°

Source: Authors’ calculations (multinomial mixed-effects model parameters).

Statisticka data
pro vsechny

Otevrend data CSU

Aktudlni
ekonomické ddaje

Data ze séitdni,
vysledky voleb

e Strojové &itelnd,
V4 ve velkém detailu
/

csu.gov.cz/otevrena_data
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Doporuceny maximalni rozsah textové ¢asti clanku je 50 000 zna-
kd veetné mezer. Prispévky do oddilG: Piehledy by nemély pre-
sahovat 38 000 znaku v¢. mezer, recenze a zpravy 10 000 znakU
v¢. mezer. Je tieba, aby studie obsahovala anglicky abstrakt do
5 fadka (R), klicova slova v angli¢ting, anglické resumé do 20
R, abecedni seznam citované literatury a CV - stru¢nou infor-
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¢lanku je abecedni seznam citované literatury.
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byt dvojjazy¢né (¢esko-anglické).

Recenzni fizeni je oboustranné anonymni. Rozhodnuti
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Redakce provédi jazykovou uUpravu textu. Anglicky text
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A. TEXTY (v textovém editoru MS Word)

1.V nastaveni odstavce pouzivejte pouze zarovnani VLEVO
(na levou zarazku).
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editor vsune do textu programové informace o tomto tzv.
nuceném déleni, které nelze jinak nez pracné odstranit.

B. GRAFY, OBRAZOVE SOUBORY

1. Pro zpracovani grafti je kromé pozadovaného typu (sloup-
covy, spojnicovy, bodovy apod.) nutné pfipojit zdrojova
data v programu Excel.

2. Vsechny obrazové soubory — napt. mapy, fotografie ukla-
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*jpg, *.eps s odkazem v textu (graf 1, schéma 1 apod.).

3. Prodaldi technologické zpracovani je dilezité, aby bitma-
pové soubory mély ve velikosti 1:1 rozliseni 300 dpi.

C. PRAVIDLA CITACI A POPISKY
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Prednasky z konferenci
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