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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+.
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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
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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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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).
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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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