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150 Abstract
The use of formal and informal care for the elderly depends on many factors: 
income, urban-rural environment, educational attainment, family composition 
(singles/multi-member family), age and severity of health complications. For this 
analysis, a pro-rich poverty model is used based on data from the latest (8th) edi-
tion of SHARE (Survey of Health, Aging and Retirement in Europe) to examine the 
impact of socioeconomic inequalities among older people in the use of home care 
in European Union. The main results indicate that the pro-poor distribution of 
long-term care prevails in most of the studied countries. At the same time, health 
variables contribute to pro-poor inequality in the use of long-term care, mainly in 
informal care. When it comes to formal care, most countries have pro-poor con-
tributions. Formal care inequalities disappeared when adjusted for need factors, 
while informal care inequalities remained in most countries.

Keywords: formal care, informal care, long-term care, inequity, SHARE data

1 INTRODUCTION
Due to the uncertain future of the social sector because of the increase in the num-
ber of the elderly (over 65 years of age) and the late elderly (over 80 years), the 
reduced birth rate and longer life expectancy, long-term care is a leading topic in 
national and international policies (European Commission, 2021). Long-term care 
(LTC) refers to a set of activities that help a person in need to carry out their daily 
activities over a period of time in accordance with their physical and mental abili-
ties (OECD, 2005). LTC includes all those activities of care provided by another 
person to a beneficiary in need in formal (professional care) and informal circum-
stances (family members, friends, volunteers), either in organized long-term care 
facilities (institutions, assisted living, day centers) or in their own households 
(home care) for a long period of time during the day (institutions provide 24-hour 
care) or for several hours during the day (day care centers, home care). Although 
the implementation of long-term care should be based on three basic parameters 
proposed by the European Commission (European Commission, 2008): universal 
(equal) access, high quality and sustainability of long-term care, according to the 
report of the European Institute for Gender Equality (EIGE, 2020) 52% of Euro-
pean households cannot afford LTC. An especially important role in overcoming 
the financial barriers faced by users is played by the policies of the national state, 
that is, the share of public support. The greater the share of public support in the 
provision of long-term care, the greater the equality in the implementation of LTC 
services (Carrieri et al., 2017). In addition to personal and income preferences, 
many other factors influence the choice and use of long-term care, the effect of 
which has consequences for care costs. Penning et al. (2018) identified the key 
determinants of long-term care costs: features of social structure (age, gender, 
urban/rural environment, level of education), social and economic factors (marital 
status, income) and health status (chronic diseases, functional dependence). These 
factors are at the same time the most significant factors of the socioeconomic 
inequality that occurs in the provision of long-term care to the elderly population. 
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151Many authors (Broese Van Groenou and de Boer, 2016; Saito et al., 2018) mention 

the connection between higher income and smaller household composition groups 
with the use of professional home care services, while members of smaller socio-
economically developed groups are associated with greater commitment to infor-
mal care that they provide with greater intensity. Brackley and Penning (2009) 
state that the use and intensity of informal home care are inversely proportional to 
income, i.e., wealthier individuals will use informal home care for more hours. 
This is refuted by Bonsang (2009) who claims that income plays a very important 
role in choosing a formal long-term care service, and together with a higher level 
of education, has a positive impact on the number of hours of care needed.

Based on previous research, our research aims to: 
1)  examine which distribution of LTC (home care) prevails in most of the coun-

tries in the European Union (EU-27)
2)  determine whether the use of formal care in most countries has pro-rich ine-

qualities 
3)  establish whether, adjusted for need factors, inequalities in home care in the 

EU (formal and informal care) will remain at the same level.

The research problem concerns socioeconomic inequality in the use of long-term 
care, while the research unit comprises the elderly person in need of long-term care. 
This study seeks to investigate inequality among elderly people in the use of avail-
able forms of home care (formal and informal care). The term care refers to the 
provision of assistance by caregivers in personal care and household chores to peo-
ple who are dependent on someone else’s help (partial or total immobility, mental or 
physical disabilities), and does not include legal, financial or emotional support. 
This study will help to consider the current influencing factors, which in different 
socioeconomic environments affect inequalities in the use of long-term care. In 
addition, the latest data will provide a clear overview of the current state of the use 
of formal and informal care in the European Union, which is of crucial importance 
in planning policies for the care of elderly people. For this analysis, the model of 
horizontal equality based on income (pro-rich vs. pro-poor) is used, based on data 
from the last (8th) edition of SHARE (Survey of Health, Ageing and Retirement in 
Europe) in order to examine the influence of socioeconomic inequalities among the 
elderly in the use of long-term care. Wagstaff, van Doorslaer and Paci (1991) inves-
tigated models for measuring inequalities in health and concluded that the concen-
tration index is the best measure of socioeconomic inequalities in health. The con-
centration index considers the inequalities of one variable (e.g., health) in relation to 
another variable (e.g., income, education). The concentration index measures the 
level of overall health of individuals in different income classes. The main advan-
tage is that it provides a measure of socioeconomic determinants of health inequal-
ity, one that takes into account the entire income distribution (not just the richest or 
the poorest). This methodology has been used in calculating horizontal equity in 
long-term care (Ilinca et al., 2017; Rodrigues, Ilinca and Schmidt, 2017) with differ-
ent age groups and when determining horizontal inequality in health care (Bago 
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152 d’Uva, Jones and van Doorslaer, 2009; Carrieri and Wuebker, 2013; van Doorslaer, 
Koolman and Jones, 2004). Considering that the prerequisite for the use of formal 
or informal care is an impaired state of health, the methodology used to calculate 
horizontal inequality in health care is considered relevant for defining inequality in 
long-term care as well. Based on research questions the following hypothesis is 
stated: there is a pro-poor distribution in the use of formal and informal care in Euro-
pean Union among elderly people. 

The variables according to which the methodological part will be implemented are 
urban/rural environment, educational attainment, family composition (singles/
multiple family, children), income, sex, age and severity of health complications. 

The structure of this study is as follows: the second part presents theoretical and 
empirical research on socioeconomic differences, as well as the identification of 
potential criteria that affect unevenly distributed long-term care (income, education, 
household composition, rural/urban area) among European countries. The third part 
presents an overview of the selected variables and the model that will be used in the 
research. The research results are presented in the fourth part. The discussion and 
conclusion of the research are contained in the fifth part of this study.

2  THEORETICAL AND EMPIRICAL RESEARCH INTO SOCIOECONOMIC 
DIFFERENCES

Wealthier people have better access to health care and better outcomes in improving 
their own health by using these services (van Deurzen, van Oorschot and van Ingen, 
2014; Rehnberg and Fritzel, 2016). This suggests the choice of using formal care, 
which was also confirmed by the research of Tenand, Bakx and van Doorslaer 
(2020), which showed that the tendency to choose between professional care at 
home or informal care depends on income. Income and education are interrelated 
variables. Educated groups predominantly use formal care or a combination of for-
mal and informal care because of their income opportunities (Kemper, 1992). 
Groups with lower socioeconomic status and the least education are most likely to 
use informal long-term care, even after accounting for differences in health status 
across socioeconomic groups and other resident characteristics (Bonsang, 2009; 
Broese van Groenou et al., 2006). The literature finds horizontal inequality in favor 
of the richer in the use of paid home (professional) care in Southern Europe and 
horizontal equality in the use of the same services in Northern European countries 
(Rodrigues et al., 2013; Tenand, Bakx and van Doorslaer, 2020). Numerous organi-
zations have called for the reduction of inequality in the health and care sector. 
Equal access and equal right to preventive care and the utilization of health services 
is one of the tasks of the World Health Organization in the “Health for All” agenda 
(WHO, 1991). Despite the efforts of international organizations, care in most coun-
tries of the European Union is determined by income, the most important parameter 
(Carrieri and Bilger, 2013). Van Doorslaer, Koolman and Jones (2004) found that 
there are significant disparities in health and long-term care in favor of the richer in 
all countries, but especially in Portugal, the United Kingdom, and Denmark. Low 
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153inequalities, on the other hand, were found in the Netherlands, Germany, Italy, Bel-

gium, Spain, Austria, and Ireland. The latest studies indicate an increase in social 
equality compared to previous years, and the visibility of these inequalities is mani-
fested at the international and national level (Eurofound, 2017). Although equality 
in the implementation of long-term care is guaranteed by numerous national and 
international rights, there is still visible heterogeneity in the implementation of these 
services. Different local development is a potential source of inequality in the use of 
LTC. On the other hand, the share of informal care in the countries of Southern, 
Central and Eastern Europe is remarkably similar (Barbieri and Ghibelli, 2018). The 
reason for this should also be found in established family relationships, where the 
countries of Southern and Eastern Europe traditionally nurture large families and 
societal norms that mandate the care of elderly parents. Nordic and Continental 
European countries represent smaller nuclear families, often dislocated from elderly 
parents, and according to social understanding, they have no obligation to sacrifice 
their own career or family to help an elderly father or mother. Better developed 
environments have better systems and opportunities to use long-term care, as evi-
denced by the term “postal code lottery” (Rodrigues, Ilinca and Schmidt, 2017), 
which is the result of infrastructural facilities adopted for long-term care in local 
municipality and organized domestic assistance programs in the house care. The 
elderly in more urban areas most often use a formal version of care, because of the 
greater availability of this form, whether it is the provision of care at home or in an 
institution (Lera, Pascual-Sáez and Cantarero-Prieto, 2021). The use of different 
types of services is not the same in all regions, so it can be concluded that better 
developed environments have developed a greater number of available services for 
the provision of long-term care (Fernandez and Forder, 2015). Of course, this also 
depends on the geographical positioning of a local self-government unit and its 
dependence on the central part of the country. In rural areas, 80% of people with 
lower incomes and major illnesses (dementia) use informal services (Chuakhamfoo 
et al., 2020). The reason for this is the lower disposable income of users and limited 
access to information about the possibilities of using long-term care (Albertini and 
Pavolini, 2017; Ilinca et al., 2017). Living in a multi-member family provides the 
opportunity for one of the members to become a provider of informal care and 
according to Rodrigues et al. (2013) wives and children are the most important 
source of informal care. Informal care is the most common choice of care among 
lower income families because their caregivers have lower opportunity costs when 
losing their job (Sarasa and Billingsley, 2008). Also, family members often act as 
advocates when choosing long-term care services (Rodrigues, Ilinca and Schmidt, 
2017) especially in rural areas and in households with lower incomes that are ini-
tially disadvantaged due to limited access to information and types of services. 

Depending on the national plan and program, many countries in Europe subsidize 
the resort to home care as an adequate substitution for the institutional type of 
accommodation. The Nordic countries have successfully implemented the deins-
titutionalization process and emphasized the importance of using home care. On 
the other hand, in many European countries, the informal form of care takes pre-
cedence over the formal due to the insufficient development of the system.
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154 3 DATA AND METHODS
In this study we are exploring socioeconomic inequalities in utilization of formal 
and informal long-term care (LTC) in the elderly population (over 65 years). To 
this end we employed the concentration index (CI), a synthetic measure of ine-
quality in healthcare related to socioeconomic status (SES) (Wagstaff, van 
Doorslaer and Paci, 1991; Wagstaff and van Doorslaer, 2000) which measures 
income inequality in the use of health services and is written as follows:

  (1)

where hi is the health care utilization variable, µ is the average health care utiliza-
tion and ri is the individual belonging to the socioeconomic group. This measure 
takes values between -1 and 1, negative values implying that LTC use is dispro-
portionately distributed among the poor and positive values that it is mostly dis-
tributed among the rich. Variables for formal and informal care utilization are 
binary, so a corrected concentration index (CCI) was used (Erreygers, 2009):

 CCI = 4 * μ * CI = 8cov(hi, ri) (2)

In order to obtain more informative results, a decomposition of CI into contribut-
ing factors was implemented. Each one of these factors contributes to the overall 
CI, with some factors contributing to the pro-rich direction, while others pull the 
CI in the opposite direction, i.e., pro-poor. The contributions of individual factors 
are modeled by considering both the effect that the given factor has on the level of 
utilization, and also the distribution of the said factor in relation to SES. The for-
mer is called elasticity, measuring how sensitive the LTC is to variation in the said 
factor. The latter is called a partial concentration index, measuring how equal the 
distribution of the said factor is with respect to SES. The factor contributions are 
proportional to the product of elasticity and partial CI, meaning that factors with 
large elasticity but very small partial CI will have small contributions, as well as 
factors with very small elasticity and large partial CI, so only factors in which both 
elasticity and partial CI are pronounced will significantly contribute to overall CI. 
Also, the signs of elasticity and partial CI will determine the sign of the contribu-
tion, with same signs (++ or – –) giving a positive, i.e., pro-rich contribution, and 
different signs (+– or –+) producing a negative (pro-poor) contribution. 

Another question not answered by previously described analyses is: to what extent 
is LTC driven by dependency and need for care? To this end we employ a method 
called analysis of equity, in which horizontal inequity index (HI) is a measure of 
inequality. Empirical research on equity in health care utilization examines hori-
zontal equity, defined as equal treatment for equal need, independent of character-
istics such as SES, for which differences in health care are considered unaccepta-
ble. In practice, treatment is measured by health care utilization and need by health 
indicators and demographic characteristics. Horizontal inequity is determined by 
comparing the deviation of the actual distribution of health care from that which 
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155would result if utilization were determined by need alone. In other words, equity 

analysis is based on the principle that individuals with the same level of need for 
care should receive the same level of care regardless of other potential factors, so 
positive or negative values signal unequal treatment of equal needs. We calculate 
the HI using the indirect standardization method (van de Poel, van Doorslaer and 
O’Donnell, 2012), where HI is obtained as the difference between overall CI and 
the contributions of all the need factors used in the study, leaving the contributions 
of non-need factors.

The analyses were performed using R: A Language and Environment for Statisti-
cal Computing together with a set of open-source R packages. CI calculation and 
decomposition was performed with the help of rineq package1 which is based on 
decomp package2.

We used specific methodological documentation based on Bergmann and Börsch-
Supan (2021). The analysis is based on microdata from the eighth wave of the 
Survey of Health, Ageing and Retirement in Europe (SHARE), collected during 
2019/2020 in 26 European countries. Israel was part of the SHARE survey but 
was not included in this sample (not an EU member). The sample consists of peo-
ple aged 65 or older at the time of the survey. Where possible, imputed values 
prepared by SHARE were used for variables with many missing values. Of the 
initial 46,733 subjects, due to these restrictions and missing values, 31,340 indi-
viduals were left in the study. Of these 15,393 excluded individuals, 12,327 were 
younger than 65 years, the remaining 824 were individuals from Israel, and 2,241 
were due to missing values. Most missing values were recorded for the variable 
Area (1505), with the Czech Republic having the most missing values in absolute 
numbers (174 or 7.7%) and Slovakia having the most missing values in relative 
numbers (48 or 10.6%). The remaining 736 missing values were recorded for the 
Formal Care variable (520, most for Belgium: 56 or 3.9%), Informal Care (156, 
most for Italy: 21 or 1.3%), and the three Health variables, all of which had fewer 
than 10 individuals with missing values. There were also some negative values 
recorded in the responses for the health variables that were excluded, 50 in total.
Formal LTC use was measured by a synthetic indicator of use in the last 12 
months, which captures professional support including personal care, domestic 
tasks, other activities and meals-on-wheels. Informal LTC use was measured by 
the synthetic use indicator in the last 12 months, which includes non-professional 
support from outside the household as well as inside. Socioeconomic status (SES) 
was proxied by equivalized net household income, using square root scale and 
adjusted for purchasing power parity of each country3, according to the formula: 

 equivalized income = household income / sqrt(# people in household)  (3)
 * exchange rate / ppp rate

1 Available at: https://github.com/brechtdv/rineq.
2 Niko Speybroeck Decomposing socioeconomic health inequalities, Int J Public Health (2010) 55:347-351.
3 Available at: https://www.oecd.org/els/soc/OECD-Note-EquivalenceScales.pdf. 

https://github.com/brechtdv/rineq
https://www.oecd.org/els/soc/OECD-Note-EquivalenceScales.pdf
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156 4 RESULTS
Descriptive statistics of all dependent and independent variables with sample 
sizes are presented in table 1, broken down for each analyzed country. 

Table 1
Descriptive statistic of all dependent and independent variables 

N
Formal 
care = 

Yes (%)

Informal 
care = 

Yes (%)

SP 
health 
(mean 
(SD))

ADL 
(mean 
(SD))

Chronic 
(mean 
(SD))

Area = 
Rural 
(%)

Austria 1,153 183 
(15.9)

449 
(38.9)

3.15 
(1.02)

0.28 
(0.91)

2.07 
(1.66)

457 
(39.6)

Germany 1,971 301 
(15.3)

582 
(29.5)

3.31 
(0.94)

0.36 
(1.07)

2.32 
(1.74)

709 
(36.0)

Sweden 1,914 196 
(10.2)

464 
(24.2)

2.88 
(1.08)

0.17 
(0.67)

1.81 
(1.46)

319 
(16.7)

Netherlands 1,482 247 
(16.7)

355 
(24.0)

2.96 
(1.03)

0.16 
(0.59)

1.60 
(1.39)

293 
(19.8)

Spain 1,614 301 
(18.6)

310 
(19.2)

3.43 
(0.96)

0.54 
(1.43)

2.35 
(1.73)

370 
(22.9)

Italy 1,457 163 
(11.2)

273 
(18.7)

3.46 
(0.93)

0.33 
(1.04)

1.90 
(1.50)

511 
(35.1)

France 1,790 299 
(16.7)

509 
(28.4)

3.28 
(0.96)

0.29 
(0.83)

2.13 
(1.62)

870 
(48.6)

Denmark 1,442 180 
(12.5)

501 
(34.7)

2.68 
(1.11)

0.17 
(0.63)

1.86 
(1.50)

337 
(23.4)

Greece 2,040 150 
(7.4)

491 
(24.1)

3.29 
(0.95)

0.21 
(0.86)

2.36 
(1.61)

365 
(17.9)

Switzerland 1,396 171 
(12.2)

365 
(26.1)

2.81 
(0.93)

0.11 
(0.45)

1.53 
(1.41)

752 
(53.9)

Belgium 1,319 370 
(28.1)

381 
(28.9)

3.09 
(0.92)

0.32 
(0.85)

2.19 
(1.60)

255 
(19.3)

Czech 
Republic 2,035 184 

(9.0)
827 

(40.6)
3.20 

(0.82)
0.32 

(0.96)
2.41 

(1.68)
583 

(28.6)

Poland 1,282 46 
(3.6)

239 
(18.6)

3.72 
(0.83)

0.43 
(1.18)

2.83 
(2.00)

636 
(49.6)

Luxembourg 581 70 
(12.0)

109 
(18.8)

3.25 
(0.93)

0.22 
(0.81)

2.64 
(2.10)

262 
(45.1)

Hungary 574 55 
(9.6)

145 
(25.3)

3.54 
(0.94)

0.31 
(0.92)

2.27 
(1.56)

190 
(33.1)

Slovenia 1,785 95 
(5.3)

431 
(24.1)

3.35 
(0.96)

0.36 
(1.15)

2.13 
(1.61)

685 
(38.4)

Estonia 2,121 107 
(5.0)

741 
(34.9)

3.96 
(0.76)

0.40 
(1.05)

2.24 
(1.72)

705 
(33.2)

Croatia 725 44 
(6.1)

214 
(29.5)

3.58 
(0.98)

0.33 
(1.02)

2.42 
(1.67)

210 
(29.0)

Lithuania 837 40 
(4.8)

179 
(21.4)

3.78 
(0.75)

0.51 
(1.35)

2.43 
(1.78)

252 
(30.1)

Bulgaria 586 33 
(5.6)

168 
(28.7)

3.55 
(0.97)

0.36 
(1.05)

2.11 
(1.44)

290 
(49.5)
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157

N
Formal 
care = 

Yes (%)

Informal 
care = 

Yes (%)

SP 
health 
(mean 
(SD))

ADL 
(mean 
(SD))

Chronic 
(mean 
(SD))

Area = 
Rural 
(%)

Cyprus 404 97 
(24.0)

88 
(21.8)

3.37 
(1.05)

0.44 
(1.31)

2.51 
(1.73)

93 
(23.0)

Finland 719 61 
(8.5)

217 
(30.2)

3.31 
(0.90)

0.18 
(0.64)

2.34 
(1.64)

344 
(47.8)

Latvia 486 16 
(3.3)

101 
(20.8)

4.11 
(0.70)

0.22 
(0.76)

2.04 
(1.33)

151 
(31.1)

Malta 494 29 
(5.9)

53 
(10.7)

3.33 
(0.86)

0.17 
(0.90)

1.68 
(1.28)

120 
(24.3)

Romania 735 19 
(2.6)

214 
(29.1)

3.79 
(0.98)

0.49 
(1.36)

1.94 
(1.49)

551 
(75.0)

Slovakia 398 30 
(7.5)

72 
(18.1)

3.20 
(0.96)

0.26 
(0.84)

1.59 
(1.57)

229 
(57.5)

Age
(mean
(SD))

Gender =
Female

(%)

Married =
Married

(%)

Children
(mean
(SD))

Education
(mean
(SD))

Income
(mean
(SD))

Austria 75.90
(7.11)

695
(60.3)

701
(60.8)

2.21
(1.40)

9.26
(4.87)

2,220
(2,566)

Germany 74.82
(6.86)

1,004
(50.9)

1,424
(72.2)

1.99
(1.22)

12.89
(3.62)

2,062
(883)

Sweden 76.07
(7.02)

1,018
(53.2)

1,329
(69.4)

2.28
(1.24)

12.02
(3.98)

1,708
(800)

Netherlands 74.29
(6.64)

764
(51.6)

1,167
(78.7)

2.30
(1.32)

12.04
(3.83)

1,896
(803)

Spain 77.05
(8.11)

896
(55.5)

1,157
(71.7)

2.36
(1.48)

8.29
(5.00)

1,441
(1456)

Italy 75.60
(7.06)

779
(53.5)

1,121
(76.9)

2.08
(1.26)

8.24
(4.36)

1,358
(917)

France 75.30
(7.72)

1,021
(57.0)

1,094
(61.1)

2.22
(1.32)

11.97
(3.84)

2,118
(1700)

Denmark 74.58
(6.95)

771
(53.5)

980
(68.0)

2.29
(1.21)

13.35
(3.45)

2,579
(3493)

Greece 75.17
(7.28)

1079
(52.9)

1,460
(71.6)

1.91
(1.05)

9.01
(4.26)

1,723
(2634)

Switzerland 75.22
(7.43)

749
(53.7)

927
(66.4)

2.13
(1.36)

8.83
(5.41)

3,837
(6361)

Belgium 74.78
(7.44)

710
(53.8)

862
(65.4)

2.12
(1.30)

12.53
(3.72)

1,798
(717)

Czech
Republic

74.69
(6.44)

1,200
(59.0)

1286
(63.2)

2.21
(0.99)

12.36
(3.18)

1,138
(881)

Poland 73.81
(7.24)

690
(53.8)

910
(71.0)

2.45
(1.46)

10.18
(3.32)

1,130
(1042)

Luxembourg 73.49
(6.64)

301
(51.8)

436
(75.0)

1.90
(1.24)

11.95
(4.42)

3,548
(4067)

Hungary 73.60
(6.47)

345
(60.1)

335
(58.4)

1.79
(0.99)

10.86
(2.83)

835
(396)
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158 Age
(mean
(SD))

Gender =
Female

(%)

Married =
Married

(%)

Children
(mean
(SD))

Education
(mean
(SD))

Income
(mean
(SD))

Slovenia 75.10
(7.35)

1,027
(57.5)

1,255
(70.3)

1.99
(0.95)

10.56
(3.29)

1,779
(2469)

Estonia 76.39
(7.35)

1,358
(64.0)

1,142
(53.8)

1.95
(1.21)

11.76
(3.48)

944
(762)

Croatia 73.97
(6.59)

386
(53.2)

535
(73.8)

1.86
(0.98)

10.21
(3.73)

1,062
(1219)

Lithuania 76.03
(7.44)

535
(63.9)

427
(51.0)

2.09
(1.25)

10.94
(4.09)

1,083
(1,420)

Bulgaria 74.34
(6.68)

356
(60.8)

332
(56.7)

1.95
(0.82)

10.23
(3.35)

653
(748)

Cyprus 76.92
(7.33)

241
(59.7)

286
(70.8)

2.55
(1.29)

8.58
(4.37)

6,565
(7901)

Finland 74.67
(6.61)

381
(53.0)

512
(71.2)

2.22
(1.57)

11.18
(3.68)

2,986
(5077)

Latvia 75.28
(6.83)

321
(66.0)

246
(50.6)

1.74
(1.17)

11.51
(3.24)

1,098
(1,689)

Malta 73.55
(6.33)

260
(52.6)

402
(81.4)

2.43
(1.39)

9.23
(3.69)

1,561
(2403)

Romania 73.74
(6.99)

409
(55.6)

479
(65.2)

2.30
(1.51)

8.93
(3.69)

686
(375)

Slovakia 71.68
(5.79)

209
(52.5)

283
(71.1)

1.98
(1.11)

11.60
(2.08)

1,842
(2890)

Dependent variables are formal and informal care use. Formal care use ranges in 
proportion from the lowest, 2.6% in Romania, to 28.1% in Belgium, while infor-
mal care use is lowest in Malta 10.7% and highest in the Czech Republic 40.6%. 
High use of formal care was also recorded in Cyprus and Spain, followed by 
France, the Netherlands, Austria, and Germany (15.3%). Interestingly, it was 
lower in countries such as Denmark, Switzerland and Finland. Formal care was 
lowest in Eastern European, Southeastern European and Baltic countries. Infor-
mal care was very high in Austria (38.9%), Estonia and Denmark, followed by 
Finland, Croatia, Germany, Romania, Belgium, Bulgaria and France (28.4%). It 
was below 20% in Malta (10.7%), Slovakia, Poland, Italy, Luxembourg and Spain 
(19.2%). The remaining countries had scores between 20.8% and 26.1%.

Independent variables (factors) are separated into need factors: SP health,  
ADL, Chronic, Age, Gender; and non-need factors: Area, Married, Children, 
Income, Education. SP (self-perceived) health is a variable scored on a scale from 
1 – Excellent to 5 – Poor, and because it assumes 5 different values with an 
approximate symmetrical distribution, it is used in the analyses as a continuous 
variable with numeric values. Poorest scores were recorded for Latvia (4.11), 
Estonia, Lithuania, Romania, Poland, Croatia, Bulgaria and Hungary (3.54), while 
the best scores were seen in Denmark (2.68), Switzerland, Sweden and Nether-
lands (2.96). All other countries had scores between 3 and 3.5.
Most of the elderly in the analyzed countries declare they are of average health 
status, with the best self-perceived score in Denmark and the worst in Latvia. ADL 
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159(activities of daily living limitations) is also treated as a continuous variable, along 

with Chronic (number of chronic diseases). The worst ADL scores were found for 
Spain (0.54), Lithuania, Romania, Cyprus, Poland, and Estonia (0.40); the best 
scores were found for Switzerland (0.11), the Netherlands, Malta, Denmark, Swe-
den, and Finland (0.18); and the remaining countries ranged from 0.21 to 0.36. 
The most chronic diseases were reported for Poland (2.83), Luxembourg, Cyprus, 
Lithuania, Croatia, Czech Republic, Greece, Spain, and Finland (2.34), the least 
for Switzerland (1.53), Slovakia, the Netherlands, Malta, Sweden, Denmark, Italy, 
and Romania (1.94), while the remaining countries ranged from 2.04 to 2.32.

Age is a continuous variable measuring age of respondents, and the mean values 
were in the range from 71.7 for Slovakia to 77.1 for Spain. Gender is a dichoto-
mous categorical variable, indicating if an individual is of a female gender. There 
were the fewest female respondents in Germany (50.9%) and the most in Latvia 
(66%). The highest average age is detected in Spain and regarding gender, all EU 
countries have dominant share of women in the population of elderly people. Area 
is a dichotomous categorical variable with a positive category defining rural area, 
where an original variable with five categories was grouped into two categories, 
with first category encompassing all city and town areas, and second category 
defining only rural areas. The countries with the fewest rural areas were Sweden 
(16.7%), Greece, Belgium, the Netherlands, Spain, Cyprus, Denmark, and Malta 
(24.3%), while the countries with the most rural areas were Romania (75%), Slo-
vakia, Switzerland, Poland, Bulgaria, France, Finland, and Luxembourg (45.1%).
The variable “Married” is a dichotomous categorical variable with the first cate-
gory including original categories “Never married”, “Divorced”, “Widowed”, and 
second including “Married, living with spouse”, “Registered partnership”, “Mar-
ried, not living with spouse”. The fewest respondents in the married category were 
in Latvia (50.6%) and the most were recorded in Netherlands (78.7%). 

Children is a continuous variable measuring number of children, with the lowest 
average number of children recorded for Hungary (1.79) and the highest for 
Cyprus (2.55). Income is a continuous measure of SES. The countries with the 
lowest income of respondents were Bulgaria (653), Romania, Hungary, Estonia, 
Croatia, Lithuania and Latvia (1,098), while the highest incomes were recorded 
for Cyprus (6,565), Switzerland (3,837), Luxembourg, Finland, Denmark, Aus-
tria, France and Germany (2,062). It is interesting to note that Cyprus has the 
highest income, while Switzerland, in second place, has a much lower mean. The 
income distributions are very skewed, with most values at the lower end of the 
range. Comparing the income distributions for these two countries, we see that 
Cyprus has many more values at the high end of the range than Switzerland, 
implying that there are more wealthy individuals among respondents in Cyprus. 
Looking at another measure of central tendency, the median, which marks the 
point at which 50% of respondents are below and 50% are above this point, both 
countries had almost the same median value around the year 2000. The median 
income value for Cyprus was so high because many more respondents had high 
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160 and very high incomes. Also, this variable is equivalized income, so the original 
income was corrected for PPP. The PPP ratio between Switzerland and Cyprus 
was about 2, so this variable was also inflated for Cyprus. The likely reason for 
this phenomenon is that Cyprus is a popular immigration destination for wealthy 
retirees from other countries, especially from the United Kingdom, so a large 
proportion of the respondents consists of these immigrants, whose incomes are 
much higher than those of native-born Cypriots.

Education measures the overall number of years of the individual’s formal educa-
tion. The countries with the lowest number of years of education were Italy (8.24), 
Spain, Cyprus, Romania, Greece, Austria, and Malta (9.26); the highest values 
were recorded for Denmark (13.35), Germany, Belgium, the Czech Republic, the 
Netherlands, and Sweden (12.02).

It is interesting to compare some countries based on these values. For example, 
seemingly similar countries such as Spain and Italy show significant differences 
in the formal use of care, while the informal use of care is comparable. This may 
be related to differences in health scores, with ADL and chronic disease scores in 
particular being significantly worse in Spain, leading to a higher need for formal 
care. Comparing neighbors Belgium and the Netherlands, the difference in formal 
care use is even greater. However, health scores here also suggest one of the rea-
sons for these differences. Of course, other important reasons may also influence 
these differences, such as government spending on long-term care and other soci-
ocultural characteristics. According to the recorded data, diversity is observed in 
use when choosing care (formal vs. informal). In addition, cultural norms (family-
oriented societies) and other parameters (age, income, education, life in rural 
areas) are also different, which indicates the necessity of creating a system in 
accordance with dissimilarity at the national level.

4.1 ANALYSIS OF INEQUALITY
Figure 1 shows the CI values for each country accompanied by bootstrap 95% 
confidence intervals. The measures whose intervals do not cross zero are signifi-
cant at 0.05 significance level. CI for most countries is negative, indicating a pro-
poor distribution of LTC. 
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161Figure 1

Concentration index values for each country
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162 The only statistically significant positive CI is recorded for formal care in Italy, 
where informal care CI is also significantly negative. The only other positive formal 
care CIs are for Greece, Malta and Cyprus, all not significantly different from zero. 

Informal care CIs are almost uniformly smaller than corresponding formal care CIs, 
making informal care even more pro-poor than formal care in most countries. Aus-
tria, Switzerland, Finland, Latvia, Malta and Slovakia have neither measure signifi-
cantly different from zero. Greece, Belgium, the Czech Republic, Poland, Slovenia, 
Lithuania, Cyprus and Romania have only informal care CI significantly pro-poor. 
All other countries have significantly negative measures, with the smallest formal 
care CIs being in Netherlands, Sweden, Denmark, France and Hungary, and small-
est informal care CIs in Sweden, France, Spain, Croatia, the Czech Republic and 
Romania. From these results, it appears that in most countries both formal and infor-
mal care have an unfavorable distribution, i.e., long-term care tends to be used by 
the poorer strata of the population. However, informal care is even more dispropor-
tionately used by the poor in most cases, which may mean that they do not have 
adequate access to formal care and need to find other informal means of care.

An important consideration in the CI analysis and also in subsequent analyzes is 
the issue of sample size. To obtain reliable inferences, each country should have 
sufficient data for the calculations. Since in this study the sample sizes per country 
are determined a priori by the SHARE sample and could not be increased by addi-
tional data collection, we consider here only the sample sizes post-hoc. The basic 
formula for sample size is: 

   (4)

where z = 1.96 (upper quantile of the normal distribution at a 95% significance level), 
p is the level of formal/informal care in a given country, and d is the precision of the 
CI, i.e., the +– edge of the corresponding confidence interval. Setting d to a specific 
value means that estimates of the CI whose absolute value is greater than d are consid-
ered significantly different from zero. With d = 0.03 for the CI of formal care, only 
Cyprus had too small a sample size because an additional 375 subjects would have 
been required to achieve the desired precision. Applying the same precision value to 
informal care needs, more countries had sample sizes that were too small: Cyprus 
(323), Bulgaria (287), Slovakia (234), Hungary (232), Latvia (217), Finland (180), 
Croatia (163), Romania (146), and Luxembourg (70). The larger sample size needed 
for informal care is because the proportion of formal care was smaller than that of 
informal care, especially in the group of countries with smaller sample sizes. This 
means that the results should be interpreted with caution, especially regarding infor-
mal care in the countries mentioned. Figure 1 shows bootstrapped confidence intervals 
instead of asymptotic intervals, which gives the results more reliability.

4.1.1 FORMAL AND INFORMAL CARE CONCENTRATION INDEX DECOMPOSITION
Contributions of factors in concentration index decomposition are presented in 
figures 2 and 3, and figures 4 and 5 show plots of corresponding elasticity and 
partial CIs. Negative contribution values indicate the pro-poor contribution of the 
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163relevant factor to the overall CI, while positive values present a pro-rich contribu-

tion. Figures 4 and 5 have areas shaded with different colors, white marking an 
area with pro-rich contributions (same sign) and grey areas marking pro-poor con-
tributions (different sign).

Health variables (SP health, ADL, Chronic) uniformly across countries contribute 
to pro-poor inequality in use of LTC, with larger relative contributions recorded 
for informal care. Regarding formal care, SP health shows the greatest contribu-
tions among the health measures, with countries Sweden, France, Denmark, Ger-
many, Hungary, Slovenia, Estonia and Slovakia having the largest contributions.  
Informal care shows a similar pattern, with countries Hungary, Spain, Sweden, 
Luxembourg, Slovakia, Denmark, Netherlands, France and Poland showing great-
est pro-poor contribution. 

For informal care, ADL is an important contributor among health measures. It can 
be seen on figures 4 and 5 that health variables, excluding minor negative values 
for a few countries, have positive elasticities, meaning that larger values for these 
factors predict greater utilization of LTC, while partial CIs are in general pro-poor, 
so people with greater health needs are disproportionately more represented 
among poor population. Therefore, products of elasticity and CI result in pro-poor 
contributions. Overall, for formal care, health variables dominate the contribu-
tions of other non-health variables in: Germany, France, Netherlands, Hungary 
and Slovenia. With informal care, other non-health factors add greater contribu-
tions, with Spain, Netherlands, Sweden, France, Denmark, Hungary, Poland, Lux-
embourg having the largest relative contributions of health variables.

Besides health variables, other need factors are also Age and Gender. Age greatly 
contributes to the pro-poor inequality in several countries, both for formal and 
informal care: Sweden, Denmark, Spain, the Czech Republic, Netherlands, Bel-
gium, Lithuania, Switzerland and Hungary. Estonia and Greece have larger con-
tributions with informal care. Elasticity and partial CI plots show that elasticity is 
uniformly positive for age, which is expected, as older people will utilize more 
LTC. Also, partial CIs are negative as older individuals are more represented in 
the poor population. Sweden has the highest contribution of age, which is due to 
having the most pro-poor distribution of age and one of the highest elasticities for 
formal care, and relatively high elasticity for informal care. This could be 
explained by strong state support of elderly people who, although having mark-
edly lower SES, receive high levels of LTC. Other countries with older age con-
tribution have a similar pattern of elasticity and partial CI. 

Variable Gender did not much contribute to the overall CI. Females in most coun-
tries are disproportionately represented in the poorer population, while in most 
countries females utilize more LTC, with only some countries having men use 
more LTC (Slovenia, Poland, Bulgaria and Slovakia for formal care; Bulgaria, 
Romania and Croatia for informal care). Relatively largest contributions of gender 
are recorded in Lithuania, Finland and Slovenia for formal care, and the Czech 
Republic, Hungary and Switzerland for informal care.
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164 Figure 2
Formal care concentration index decomposition
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165Figure 3

Informal care concentration index decomposition

SP health ADL Chronic Area Age

Married Children Income EducationGender

Austria Germany Sweden Netherlands

-0.050

-0.025

0.000

0.025

0.050

Spain Italy France Denmark

-0.050

-0.025

0.000

0.025

0.050

Greece Switzerland Belgium Czech Republic

-0.050

-0.025

0.000

0.025

0.050

Poland Luxembourg Hungary Slovenia

-0.050

-0.025

0.000

0.025

0.050

Estonia Croatia Lithuania Bulgaria

-0.050

-0.025

0.000

0.025

0.050

Romania Slovakia

-0.050

-0.025

0.000

0.025

0.050

Cyprus Finland Latvia Malta

-0.050

-0.025

0.000

0.025

0.050



M
A

JA
 M

ATA
N

IĆ
 VA

U
TM

A
N

S, M
A

R
IJA

N
A

 O
R

EB
, SA

ŠA
 D

R
EZG

IĆ
:  

SO
C

IO
EC

O
N

O
M

IC
 IN

EQ
U

A
LITY

 IN
 TH

E U
SE O

F LO
N

G
-TER

M
  

C
A

R
E FO

R
 TH

E ELD
ER

LY
 IN

 EU
R

O
PE

pu
b

lic sec
to

r  
ec

o
n

o
m

ic
s

47 (2) 149-176 (2023)

166 Figure 4
Formal care concentration index decomposition
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167Figure 5

Informal care concentration index decomposition
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168 As for non-need factors, for most countries the greatest contributions were 
recorded for Income, followed by Education, Married and Area. Income has by 
definition a positive partial CI (higher income is more concentrated among richer 
individuals), so the sign of contribution depends on the sign of elasticity. 

Regarding formal care, most countries have positive elasticity, giving pro-poor 
contributions. Largest positive contributions were recorded for Cyprus (although 
small sample size makes these values less reliable), Belgium, Italy, Slovenia and 
Poland. This is of course due to positive associations between income levels and 
formal care use (positive elasticity). Countries that displayed negative contribu-
tions of income were Luxembourg, Croatia, Bulgaria, Finland and Hungary. For 
these countries, higher income is associated with lower levels of formal care use, 
which could be because lower income individuals are favored in state support, 
while higher income individuals find other means of meeting their needs. With 
informal care income contributions, for the most countries the trend is more nega-
tive, with many more countries showing a pronounced pro-poor contribution, like 
Romania, Cyprus, Croatia, Germany, Italy, Bulgaria, Sweden, Luxembourg, Slo-
venia and Latvia. For these countries informal care is more utilized among the 
poor, driving pro-poor inequality. Of the countries with pro-rich contributions, 
most pronounced are Slovakia (also small sample size so less reliable), Finland, 
Hungary, Netherlands, Switzerland and Greece, as here there is higher utilization 
of informal care by richer individuals.

Education is similar to income in terms of elasticity and partial CI, with all coun-
tries having a pro-rich partial CI, and elasticity defining the sign of contribution. 
Education shows a smaller contribution than Income for most countries, with larg-
est pro-rich contributions in formal care recorded for Italy, Luxembourg, Lithua-
nia, Cyprus and Belgium, while Slovakia, Poland, Finland and Slovenia showed a 
pro-poor contribution. Interestingly, Slovakia and Poland have opposite signs of 
income and education contributions, which could be because here the Area factor 
is more pronounced, explaining some variation for the rural, less educated popula-
tion, while the other part is explained by income which correlates with education, 
so education elasticity has a negative sign. Regarding informal care, education 
elasticity for most countries is negative, giving pronounced pro-rich contributions 
only for Germany and Sweden, while most other countries have pro-poor contri-
butions, although relatively unimportant compared to other factors, except for 
Malta, Slovenia and Italy.

Area was not an important contributor for formal care in most countries, except to 
some extent in Slovakia, Romania, Poland, Hungary and Greece. Most contribu-
tions were pro-rich, as most countries have poorer rural areas and less utilization 
of LTC in such areas, with Hungary being one of the exceptions with greater uti-
lization recorded for rural areas. Informal care showed somewhat similar pattern, 
with both positive and negative contributions. Relatively largest contributions 
were recorded for Cyprus, Slovakia and Hungary.
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169Last group of factors are Married and Children. For most countries, including both 

formal and informal care, these two factors were not important contributors to 
inequality, with Children being mostly negligible, except for Malta (formal care). 
All contributions of being married were pro-poor, owing to partial CI being pro-
rich (married people are disproportionately represented among richer population) 
and elasticity predominantly negative, both for formal and informal care, meaning 
that married people use less LTC. Largest contributions in formal care were 
recorded for Romania (where other contributions dominate), the Czech Republic, 
Sweden, Estonia and Latvia, while informal care contributions were the largest for 
Sweden, Denmark, Belgium, Czech Republic, France, Finland and Romania. 
Informal care contributions were more pronounced than formal, and in more 
countries, implying that being married results in less use of informal care.

4.2 INEQUITY ANALYSIS
Previous results of decomposition showed that need factors greatly contributed to 
the pro-poor inequality for most countries. These factors can be defined as legiti-
mate sources of inequality in LTC utilization, so with an analysis of equity we 
measure inequality after accounting for need factors. Figure 6 shows horizontal 
inequity indices for all countries with corresponding bootstrapped 95% confi-
dence intervals. 

Figure 6 shows that for most countries HI is more positive than CI, and many 
previously significant pro-poor concentration indices are now not significantly 
different from zero. A significantly pro-rich HI was recorded for Italy, Greece, 
Belgium and Cyprus for formal care, and Slovakia for informal care, and a sig-
nificantly pro-poor HI for Luxembourg and Croatia for formal care, and Germany, 
Sweden, Italy, France, Denmark, Belgium, Luxembourg, Slovenia, Croatia, Bul-
garia, Cyprus and Romania for informal care. 

After accounting for need factors, formal care inequalities disappeared for most 
countries, while informal care inequalities remained in much greater number for 
most countries, mostly with pro-poor orientation. The inequality analysis shows 
that formal care use is more evenly distributed after accounting for legitimate 
sources of inequality than the CI analysis showed, so that inequality between the 
poor and CIs in many countries is mainly driven by legitimate sources of need. On 
the other hand, the use of informal care, although less pronounced than the CI 
distribution, is still pro-poor oriented, which in turn means that poorer people who 
cannot use formal care resort to informal sources even after accounting for need 
factors. A notable exception is Slovakia, where HI is even more pro-rich than the 
corresponding CI.
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170 Figure 6
Horizontal inequity
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1715 CONCLUSION AND DISCUSSION

These findings lend considerable importance to the existing scientific approach to 
the long-term sector in relation to home care. The differences in the use of home 
care show that there is diversity among the 27 EU member states and that the use 
of home care is determined by a sum of need and non-need factors in the region 
that may influence the choice of care used. In addition, differences among income 
groups within EU-27 members and within countries themselves were found, even 
when controlling for need factors. Thus, it was possible to determine which fac-
tors cause inequality between socioeconomic groups in home care.

This study provides an overview of horizontal income inequality in the availa-
bility of home care among 27 European Union countries. In addition to using the 
most recent SHARE data collected last year, this study included, to our knowl-
edge, the largest number of countries analyzed using traditionally developed 
methods for inequality. The problem of inequality has been previously addressed 
by authors Ilinca et al., (2017); Rodrigues, Ilinca and Schmidt (2017) using data 
from previous editions of SHARE and with a smaller number of countries 
observed in Europe. Our study confirms the findings of the aforementioned authors 
that a pro-poor distribution of long-term care prevails in most countries of the 
EU-27. In addition, due to the large volume of countries included in the research 
and the lack of relevant literature dealing with horizontal inequality in long-term 
care for the elderly, we believe that this study will make a great contribution to the 
consideration of sufficient equal services for the same group of users.  Also, the 
latest data provide a clear overview of the current state of the use of formal and 
informal care in the European Union, which is of crucial importance in planning 
policies for the care of elderly people. Although we are aware that due to the mar-
ket economy, it is not in the interest of countries to have perfect equality, we 
wanted to investigate which countries are close to this concept, that is, how formal 
and informal care are distributed within the EU member states in accordance with 
the level of income of individuals. It is particularly important to emphasize that at 
the very beginning of this analysis, the member states are not in the same starting 
position. Take, for example, the countries of the Balkans, where, due to the former 
communist regimes and stronger family attachment, there is a stronger preference 
for an informal form of care. The formal form is an alternative form of long-term 
care for the majority of users due to smaller national generosity (smaller grants) 
and greater reliance on family financial support.

Based on analysis of inequality, pro-poor distribution of LTC was indicated in 
most of the observed countries, which is consistent with the previous research 
(Ilinca et al., 2017). Health variables across countries contribute to pro-poor ine-
quality in use of LTC, mainly for informal care. People with greater health needs 
are disproportionately more represented among poor population. Age greatly con-
tributes to the pro-poor inequality in several countries, both for formal and infor-
mal care. The Gender variable did not much contribute to the overall CI. Females 
in most countries are disproportionately represented in the poorer population, 
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172 while in most countries females utilize more LTC, which is consistent with other 
research on the subject (Forma et al., 2007; 2017). Regarding formal care, most 
countries have pro-poor contributions but surprisingly for some countries higher 
income is associated with lower levels of formal care use, which could be the 
result of lower income individuals being favored in state support, while higher 
income individuals find other means of meeting their needs. The Education vari-
able shows all countries having a pro-rich partial CI, which can be seen as more-
educated people experience fewer inequalities. Education and Income are in posi-
tive correlation, which means that higher-educated people enjoy better income. 
Bearing in mind that a pro-poor distribution is presented in the use of formal and 
informal care in European Union among elderly people, our initial hypothesis is 
accepted. Most contributions of the Area variable were pro-rich, as most countries 
have poorer rural areas and less utilization of LTC in such areas, probably because 
most countries have centralized systems of care placed in better developed areas. 
After accounting for need factors, formal care inequalities disappeared for most 
countries, while informal care inequalities remained in much greater numbers for 
most countries, mostly with pro-poor orientation.

6 LIMITATIONS
Two criteria were excluded from the analyzed sample: persons younger than 65 
years of age and persons who have a permanent residence in long-term care insti-
tutions. Institutional care is understood as care for an elderly person in homes for 
the elderly or in any other facility of a formal nature (assisted living, day care) 
without including a stay in one’s own home. It is characteristic for people who are 
institutionalized to have a high rate of morbidity and seriously impaired health, 
which can influence the underestimation of the connection of certain variables to 
the final outcome. When considering the sample, the mortality rate was not 
included (people of lower standards who live in rural areas have a shorter life 
expectancy), which can affect the outcome of the results.

The next type of limitation is the small representative sample, which may affect 
the study outcome results. Regarding sample sizes in relation to HI, most of the 
same conclusions given for CI hold here. Bootstrapped confidence intervals for HI 
are comparable to those for CI, so the problems with sample size pointed out in 
the CI section should here also be taken into consideration.

In addition, when talking about the health status of users, it should be kept in mind 
that this is a subjective perception by the participants of the long-term SHARE 
study. The study used total household income as a measure of total income, as 
opposed to equivalent income or per capita income, which are used in various 
scientific studies. Although some authors state net worth as more adequate, 
income, due to its measurability, variability (transition from working income to 
pensions) and frequency (the most common measurable data when expressing 
socioeconomic inequalities) represents a better choice for measuring the availa-
bility of long-term care among elderly people.
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