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Abstract

Background The CarerQol instrument can be used in economic evaluations to measure the care-related quality of life of
informal caregivers. Tariff sets are available for Australia, Germany, Sweden, the Netherlands, the UK, and the USA.
Objective Our objective was to develop tariff sets for the CarerQol instrument for Hungary, Poland and Slovenia and to
compare these with the existing value sets.

Methods Discrete-choice experiments were carried out in Hungary, Poland and Slovenia. Data were collected through an
online survey between November 2018 and January 2019, using representative samples of 1000 respondents per country.
Tariffs were calculated from coefficient estimates from panel mixed multinomial logit models with random parameters.
Results All seven CarerQol domains contributed significantly to the utility associated with different caregiving situations.
Attributes valued highest were ‘physical health’ (tariffs for no problems were 15.6-21.8), ‘mental health’ (18.1-18.9) and
‘fulfilment’ (16.3-22.9). Value sets were comparable across the countries, although in Poland ‘a lot of fulfilment’ was valued
higher (22.9) than in Hungary (16.3) and Slovenia (17.1). Compared with existing value sets, in the three Central European
countries, ‘fulfilment’ was more important, whereas ‘financial problems’ were less important.

Conclusion For the first time in the Central and Eastern European region, country-specific tariffs are now available for the
Hungarian, Polish and Slovenian versions of the CarerQol instrument. This facilitates inclusion of the impact of informal
care in economic evaluations. Our results can be used to develop and evaluate country-specific health policy strategies to
support informal caregivers. The differences found in informal care preferences highlight the limited transferability of Car-
erQol tariffs across European regions.

1 Introduction

Informal care is a common phenomenon and, in most coun-
tries, constitutes an important part of the total care received
by people who need support as a result of disease or ageing.
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We have developed the first tariff sets for the CarerQol
instrument in the Central and Eastern European (CEE)
region by establishing country-specific tariffs for Hun-
gary, Poland and Slovenia.

In the three CEE countries, ‘fulfilment’ was more impor-
tant than in existing value sets from Australia, Germany,
Sweden, the Netherlands, the UK, and the USA, whereas
“financial problems’ were less important.

Differences in informal care preferences indicate that
CarerQol utility scores are not transferable without
adjustment across European regions, which needs to be
considered in economic evaluations.

provides weekly or daily informal care to a family member
or friend [1, 2]. Providing informal care can be fulfilling
[3, 4], but it may also be burdensome and time consuming,
making it difficult for caregivers to combine caregiving tasks
with usual activities [5]. Caregiving thus can affect the time
use of caregivers, their relationship with the care recipient
and their mental or physical health [5]. Given their rela-
tionship with the care recipient, caregivers are likely to be
affected by both the fact that a loved one is ill (the ‘family
effect’) and the impact of caregiving (the ‘caregiving effect’)
[6]. The family effect can also occur in a broader group than
just caregivers. Thus, interventions improving the health
status of patients affect not only their quality of life but also
that of their caregivers and family members. Depending on
the perspective taken, these costs and (health or wellbeing)
effects should be included in economic evaluations of health
interventions [7-10].

The CarerQol instrument was introduced in 2006 to quan-
tify the impact of providing informal care on the quality of
life of caregivers and has since been validated in different
populations and caregiving contexts [8, 11, 12]. The Car-
erQol can be used to describe a caregiving situation using
seven questions on care-related experiences (i.e. the Car-
erQol-7D descriptive system) and a visual analogue scale
(i.e. the CarerQol-VAS), which measures the happiness of
caregivers.

Similarly to common preference-based health status
measures such as the EuroQoL 5-Dimensions (EQ-5D)
instrument, CarerQol utility scores (‘tariffs’) are available
that reflect societal preferences for the care states that can be
distinguished using the CarerQol-7D descriptive system and
value them in terms of care-related quality of life on a scale
from O (worst caregiving situation) to 100 (best caregiving
situation). Tariff sets for the CarerQol-7D have been devel-
oped using representative samples of the population in six
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countries, namely, Australia, Germany, Sweden, the Nether-
lands, the UK, and the USA [13, 14]. While it is not straight-
forward to add care-related quality-of-life scores to patient
health-related quality of life, used in common cost-utility
analyses, they can be used as a primary outcome measure
in economic evaluations of interventions directly targeted
at improving caregivers’ quality of life. Moreover, they can
be presented next to patient outcomes as one element in a
multi-criteria decision analysis to explicitly inform policy
makers about all effects of a certain intervention on patients
and caregivers [13].

To date, no tariff sets for the CarerQol-7D exist for Cen-
tral and Eastern European (CEE) countries. However, it is
plausible that societal preferences for caregiving situations
in these countries would differ from those in the six coun-
tries for which tariffs are currently available. Differences in
preferences for caregiving states could be related to differ-
ences in economic development, social and cultural back-
grounds, values and attitudes towards informal care, the role
of families in providing long-term care, and the infrastruc-
ture of and access to long-term care services [13, 15].

Thus, the primary objective of this study was to develop
country-specific tariff sets for the CarerQol-7D instrument
for three Central European countries: Hungary, Poland and
Slovenia. In addition, we aimed to compare the results of the
three countries with each other and with the existing value
sets to assess the differences within the region and with other
European countries (Germany, Sweden, the Netherlands, the
UK), as well as with Australia and the USA.

To ensure comparability of findings, we used the same
discrete-choice experiment (DCE) design and analytical
techniques that were successfully applied previously to
develop value sets for the aforementioned six countries [13,
14].

2 Methods
2.1 The CarerQol Instrument

As briefly mentioned, the CarerQol instrument consists
of two parts: the descriptive system (CarerQol-7D) and a
measure of happiness (CarerQol-VAS). The CarerQol-7D
can be used to describe the caregiving experience on seven
distinct domains, including two positive domains (fulfilment
and support) and five negative domains (relational problems,
mental health problems, physical health problems, financial
problems and problems with daily activities). Respondents
can respond on a three-level answering scale per domain,
reflecting no, some, or a lot of problems. Different combina-
tions of levels in the seven domains captured in the descrip-
tive system of the CarerQol-7D allow 2187 37 ‘caregiv-
ing states’ to be distinguished. The tariff set can be used to
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compute a care-related quality-of-life score for each state,
reflecting the relative societal preference for the given state.
Typically, these preferences are derived from a representa-
tive sample of the general population.

2.2 Data

This study was part of a larger cross-sectional survey on
informal care; details of the research have been described
elsewhere [16]. In brief, data were collected between
November 2018 and January 2019 in Hungary, Poland and
Slovenia using a web-based questionnaire. Recruitment was
carried out and data collected via commercial online panels
in each country by a market research and public opinion
polling company (Big Data Scientist Ltd.) via their part-
nership with these panels. Quotas were applied to ensure
the representativeness of the sample by age (up to age 65
years and a sizeable sample above), sex, educational level,
and residency. The target sample size was 1000 respondents
per country to ensure representativeness of the sample and
to involve a reasonable number of participants with some
experience with informal care, either as a recipient or a
provider.

2.3 The Questionnaire

For reasons of comparability, we adapted the same study
design and the original questionnaire used to obtain value
sets in the Netherlands and later in Australia, Germany, Swe-
den, the UK, and the USA [13, 14]. We refer to these as
‘reference countries’ in the remainder of the paper.

The translations of the CarerQol attributes and their
levels into Hungarian, Polish and Slovenian were based
on independent forward-backward translations involving
native in-country investigators and a professional translat-
ing agency. Back translations were reviewed by the inves-
tigators. The developers of the original questionnaire were
involved in the process of setting up the study. The ques-
tionnaire was identical in all three countries, except for the
language used.

The main part of the questionnaire used in this study was
the DCE task. The final version was tested in a small pilot
study (N=35 per country) to assess the feasibility of the dif-
ferent language versions, as the DCE itself had already been
conducted successfully in previous multi-country research
[13]. As in the original surveys, after completing the DCE
task, respondents were asked how difficult it was for them
to complete the DCE task and also about some details of
the care recipient and caregiving situation they had in mind
when filling in the DCE task (i.e. who the care recipient
was, how long and intense caregiving would be, and which
problems they had). Further questions related to sociode-
mographic characteristics and the caregiving experiences

of respondents. At the end of the survey, those who self-
reported as informal caregivers completed the normal Car-
erQol questionnaire.

2.4 The Discrete-Choice Experiment Task

In the DCE task, respondents were asked to imagine that
they provided care or support to a loved one because of an
illness, disability or infirmity of old age. They were also
asked to keep the same care recipient in mind during the
whole experiment. Then, we described a number of caregiv-
ing situations using the seven domains of the CarerQol-7D.
We presented the respondent with ten choices between two
caregiving situations described with the CarerQol domains
and levels (see an example in Online Resource 1). In each
choice scenario, respondents were asked to indicate which
option they preferred. Like in the original survey carried
out in the Netherlands, we used colour coding for the visual
representation of the information: positive attribute levels
were displayed in green text, negative levels in red text and
intermediate levels in orange.

The DCE design applied the priors from the original
survey in the Netherlands [13, 14]. This provided an effi-
cient experimental design, constructed in Ngene software
(ChoiceMetrics, Australia), optimized for D-efficiency. The
underlying utility function consisted of two dummy vari-
ables per CarerQol-7D domains, interaction terms for all
combinations and a constant term for the first alternative in
the choice set. The design contained 40 choice sets, which
were blocked into four groups (i.e. each respondent was pre-
sented with ten choice sets in the survey). See more about
the creation of the design in Hoefman et al. [13, 14].

2.5 Ethics

Ethical approval was obtained from the Hungarian Medical
Research Council (Nr. 35286-2/2018/EKU), the Bioethical
Committee of the Medical University of Warsaw in Poland
(AKBE/204/2018) and the National Medical Ethics Com-
mittee (Nr. 0120-458/2018/4) in Slovenia. Respondents were
informed that participation in the survey was completely
voluntary and that their data would remain anonymous and
would not be linked to personal information, such as their
name or address, and would be used solely for scientific pur-
poses. Respondents needed to provide their informed con-
sent at the start of the survey and were required to confirm
their consent at the end of the survey.

2.6 Analysis
The DCE was analysed using a panel mixed multinomial

logit (MMNL) model, as was used in the previous studies
aiming to derive population tariffs. Using this model would
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increase the comparability of results with those of the previ-
ous studies. The MMNL method also allows for the presence
of unobservable preference heterogeneity in the population
and the correlation of responses across observations (panel
structure) [17]. Regression analyses were carried out sepa-
rately for the three countries. In the regression models, we
included random parameters allowing them to be correlated
across individuals. An alternative specific constant was only
included for Slovenia as it was insignificant for Hungary and
Poland. We did not include interactions among attributes for
any of the countries as they did not significantly improve
model fit. Coefficients of ‘some support’ and ‘a lot of sup-
port’ for Poland did not show the expected order. Since they
were insignificantly different from each other (p =0.23), we
collapsed these attribute levels.

To estimate tariffs, individual-specific (conditional)
parameters were estimated based on the MMNL estimates
[18]. Although the state of ‘death’ is often applied as an
anchor in health state valuations [19], it would not have been
appropriate to use ‘death’ as the opposite of an ideal caregiv-
ing situation. Therefore, the worst informal care situation
defined by the CarerQol-7D was applied and the means of
the individual-specific parameters were rescaled to represent
CarerQol-7D utility scores ranging from 0 (worst informal
care situation) to 100 (best informal care situation). The
standard errors of the tariffs were calculated by rescaling the
standard errors of the MMNL population parameters. Analy-
ses were performed in Stata 15.1 (StataCorp, Texas, USA).

100
90
80

70 13.8
13.5 13.7 16.5
60 7.2
50 7.7 . 8.7 9.5
30 14.0
20 15.2 13.0 12.5
10 16.3 . 17.1 16.1
0
HU PL S| AU
Fulfilment

Problems with daily activity

M Physical health problems

Fig. 1 Weights of attributes in the best scenario (CarerQol-7D 100),
comparison with existing value sets. *The Dutch value set includes
the interaction term between ‘No physical health problems’ and
‘No mental health problem’ (with the value of 6.6). This was added
to ‘No physical health problems’ and ‘No mental health problem’
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Relational problems

Financial problems

To illustrate the differences and similarities between
domain importance in the different countries, the rela-
tive weights of the domains in the total score were plotted
(Fig. 1) for each country involved in our study and for the
reference countries. Moreover, CarerQol-7D utility scores
were calculated for six selected caregiving situations and
were presented in a radar plot (Fig. 2), created in Microsoft
Excel. These six caregiving situations were selected to (1) be
easy to explain and imagine, (2) cover states from the entire
scale from the worst to the best situation, and (3) include
some of the most frequent caregiving situations observed
in real life (as observed in the caregivers in our dataset).
Additionally, CarerQol-7D scores were calculated for cur-
rent informal caregivers in our samples using Hungarian,
Polish, Slovenian and the original Dutch tariffs.

3 Results

Characteristics of respondents in the samples are summa-
rized in Table 1. The average age of the respondents was
53.2 + standard deviation 15.1 in Hungary, 45.1+15.7
in Poland and 46.4 +16.0 in Slovenia, respectively. The
share of women was between 51 and 53%. The majority of
respondents had some experience with informal care, either
as a care recipient, as a caregiver, or by knowing someone
who provided or received such care. Characteristics of cur-
rent informal caregivers have been analysed and presented
elsewhere [16].

e 14.3
20.3 17.2 18.0
10.0
9.2 8.7 7.4 5.8 .
14.7
17.8
16.9 95 116
15.1 13.9 13.0 11.7 19.7
DE SE UK us NL*

B Mental health problems

M Support

domains for this illustration in proportion of the tariffs of ‘No physi-
cal health problems’ and ‘No mental health problem’ (i.e. 3.5 and
3.1). AU Australia, DE Germany, HU Hungary, NL The Netherlands,
PL Poland, SE Sweden, SI Slovenia, UK United Kingdom, US United
States
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CarerQol-7D scores (0-100)

100,

HU

e State 1
State 2
State 3
State 4
e State 5

e State 6

Mental Problems Physical
Relational | health with daily | Financial health

States Fulfilment | problems problems | activity problems | Support | problems | Description

A lot of problems in all domains, but also a lot of
State 1 3 3 3 3 3 3 3 fulfilment and support

A lot of problems with physical and mental health,

some problems in other domains, some fulfilment
State 2 2 2 3 2 2 2 3 and support

Some problems in all domains, no fulfilment, no
State 3 1 2 2 2 2 1 2 support

Some problems in all domains, and some fulfilment
State 4 2 2 2 2 2 2 2 and support*

No problems in all domains, but also no fulfilment or
State 5 1 1 1 1 1 1 1 support®

No problems in all domains, a lot of fulfilment and
State 6 3 1 1 1 1 2 1 some support®

Fig. 2 Radar plot CarerQol-7D scores of six different caregiving situ-
ations per country. *The most common caregiving state in CEE, rep-
resenting 9.6% of caregiving situations. >Among the most common
caregiving states (6™) in CEE, representing 2.0% of caregiving situa-
tions. “The second most common caregiving state in CEE, represent-

When choosing between caregiver situations in the
DCE task, most of the respondents imagined that they
provided care for their parents (Hungary 45.7%, Poland
37.7%, Slovenia 35.6%) or their partners (Hungary 18.7%,
Poland 22.1%, Slovenia 30.2%). In Hungary and Slove-
nia, most respondents imagined that they lived in a differ-
ent household (54.9 and 51.9%), whereas in Poland most
respondents imagined that they lived in the same house-
hold as the care recipient (59.1%). In Hungary, Poland
and Slovenia, 58.1%, 59.5% and 61.5% of respondents,
respectively, imagined that the care recipient had mostly
physical problems, 28.5%, 32.7% and 24.6% thought of
both mental and physical problems, and 13.4%, 7.8%, and
13.9% imagined the care recipient to have mostly mental
health problems. Overall, 84-90% of respondents imag-
ined that they provided help with household activities.
Other tasks they imagined were personal care (53-62%),
mobility (42-73%) administrative tasks (40-76%) and
social support (37-50%). Respondents imagined that they
provided help to the care recipients for an average hours
per week of 32+ 39 in Hungary, 36 + 38 in Poland and

ing 2.8% of caregiving situations. The most common states in CEE
were 2222222 (9.6%), 3111121 (2.8%), 3112121 (2.8%), 3111131
(2.5%), 3112131 (2.5%), and 1111111 (2.0%). AU Australia, DE Ger-
many, HU Hungary, NL The Netherlands, PL Poland, SE Sweden, S/
Slovenia, UK United Kingdom, US United States

25+ 28 in Slovenia for as long as 4.6 +8.2, 8.5+ 8.5 and
8.7+ 13.0 years, respectively.

3.1 CarerQol-7D Tariffs for Hungary, Poland
and Slovenia

MMNL model estimates for the three countries are presented
in Table 2. For all countries, all seven CarerQol-7D attrib-
utes were significantly associated with the choices made in
the DCE and therefore the utility of informal care situations.
As expected, the caregiving situations with more fulfilment
and support and less problems in the negative caregiving
domains were preferred in all three countries. Table 3 pre-
sents the CarerQol-7D tariffs for the three countries sepa-
rately. Total utility scores for CarerQol-7D states can be
calculated by adding up the scores for the relevant levels in
each of the seven CarerQol-7D domains.

Figure 1 illustrates the relative weights of the seven
domains, in case of the best level in all domains. In Hun-
gary and Slovenia, ‘physical health problems’ and ‘men-
tal health problems’ contributed most to the overall utility
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Table 1 So?iodemographic Variables Hungary Poland Slovenia
characteristics of respondents
N 1000 1000 1000
Female 51.2 52.5 52.4
Education
Primary 23.1 11.1 17.6
Secondary 374 66.7 55.8
Tertiary 39.5 222 26.6
Employment status
Employed full time/self-employed 442 45.5 48.7
Working part time 5.6 8.2 35
Pensioner 35.0 18.5 18.6
Disability pensioner 3.7 6.6 7.1
Student 1.3 3.4 79
Unemployed (seeking a job) 4.2 6.8 8.4
Unemployed (not seeking a job) 0.6 2.1 29
Homemaker/housewife 3.0 6.8 1.5
Other 24 2.1 14
Settlement type
Capital 219 10.7 232
Town 53.5 69.0 46.7
Village 24.6 20.3 30.1
Partner (yes) 62.2 68.5 59.6
Self-reported health
Excellent 52 5.8 222
Very good 21.8 27.1 32.0
Good 40.6 437 29.4
Fair 28.0 19.7 124
Poor 4.4 3.7 4.0
Caregiving experience
No experience 41.3 39.6 54.8
Informal care recipient 2.1 6.5 12.8
Formal informal care recipient 1.4 3.8 3.0
Informal caregiver currently 14.9 15.0 9.6
Former informal caregiver in the last 12 months 7.9 5.2 4.2
Former informal caregiver in the past 14.7 10.8 5.7
Knowing someone who receives or provide informal care 17.7 19.1 9.9

All data are presented as percentages unless otherwise noted

score (highest weights), followed by ‘fulfilment’. In Poland,
‘fulfilment’ was the most important domain for respondents
followed by ‘mental health problems’ and ‘physical health
problems’. In all three countries, ‘relational problems’ and
‘financial problems’ were in fourth or fifth place, whereas
the least important domains were ‘problems with daily activ-
ity’ and ‘support’.

3.2 Comparison to Existing Value Sets
Figure 1 also provides the relative weights for the reference

countries. It suggests a common pattern for Anglo-Saxon
countries (the UK, the USA and Australia) and Sweden
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but a unique profile for Germany, where ‘physical health
problems’ and ‘mental health problems’ ranked in fourth
and fifth place. Tariffs for the Netherlands resembled tariffs
obtained in Poland, where ‘fulfilment’ was the most impor-
tant domain. In general, tariffs for the CEE countries fol-
lowed a similar pattern as the existing value sets with two
slight differences: in CEE countries, ‘fulfilment’ was valued
more, whereas ‘financial problems’” were valued less.

The radar plot in Fig. 2 presents the CarerQol-7D scores
of six selected caregiving situations for Hungary, Poland,
Slovenia and the six reference countries. In general, the Car-
erQol-7D scores in the three CEE countries resembled those
in the reference countries. The ranking of the CarerQol-7D
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Tab.le 2 Mixed multinomial Hungary Poland Slovenia
logit results
Coeff. SE pvalue  Coeft. SE pvalue  Coeff. SE p value
Fulfilment (ref. no)
Some  0.8258  0.1124  0.0000  0.6981 0.1154  0.0000  0.8586  0.0960  0.0000
A lot 1.1036  0.1465  0.0000  0.9017 0.1492  0.0000  1.0807  0.1276  0.0000
Relational problems (ref. a lot)
No 1.0201  0.1305  0.0000  0.5575 0.0802  0.0000  0.8180  0.0966  0.0000
Some  0.7062  0.1147  0.0000  0.4515 0.0931  0.0000  0.5821  0.1105  0.0000
Mental health problems (ref. a lot)
No 1.2211  0.1146  0.0000  0.7486 0.1034  0.0000  1.1937  0.1160  0.0000
Some  0.9069  0.1004 0.0000  0.5430 0.0784  0.0000  0.8908  0.1049  0.0000
Problems with daily activities (ref. a lot)
No 0.5157  0.0856  0.0000  0.2888 0.1042  0.0060  0.5504  0.1134  0.0000
Some 0.3117 0.0740  0.0000  0.1773 0.0696  0.0110  0.4174 0.0873  0.0000
Financial problems (ref. a lot)
No 09120  0.1010  0.0000  0.5459 0.1157  0.0000  0.8641  0.1067  0.0000
Some  0.6689  0.0798  0.0000  0.4362 0.0825  0.0000  0.6810  0.0914  0.0000
Support (ref. no)
Some 04132  0.0699 0.0000 0.3079* 0.0575 0.0000 0.3291  0.0631  0.0000
Alot 05142 0.0771  0.0000 0.4226  0.0875  0.0000
Physical health problems (ref. a lot)
No 1.4572  0.1533  0.0000  0.6325 0.1181  0.0000 13746  0.1170  0.0000
Some  1.2060 0.1123  0.0000  0.5534 0.0828  0.0000  1.0403  0.0988  0.0000
Coef. coefficient, ref. reference level, SE standard error
“Merged coefficient for some/a lot
Table 3 CarerQol-7D tariffs CarerQol-7D domains Level Hungary Poland Slovenia
Tariff SE Tariff SE Tariff SE
Fulfilment No 0.0 0.0 0.0 0.0 0.0 0.0
Some 12.2 1.7 17.7 29 13.6 1.5
Alot 16.3 22 229 3.8 17.1 2.0
Relational problems No 15.2 1.9 14.0 2.0 13.0 1.5
Some 10.5 1.7 11.3 2.3 9.2 1.8
Alot 0.0 0.0 0.0 0.0 0.0 0.0
Mental health problems No 18.1 1.7 18.7 2.6 18.9 1.8
Some 13.5 1.5 13.6 2.0 14.1 1.7
Alot 0.0 0.0 0.0 0.0 0.0 0.0
Problems with daily activities No 7.7 1.3 7.2 2.6 8.7 1.8
Some 4.6 1.1 4.6 1.8 6.6 1.4
Alot 0.0 0.0 0.0 0.0 0.0 0.0
Financial problems No 13.5 1.5 13.8 2.9 13.7 1.7
Some 9.8 1.2 11.1 2.1 10.8 1.5
Alot 0.0 0.0 0.0 0.0 0.0 0.0
Support No 0.0 0.0 0.0 0.0 0.0 0.0
Some 6.1 1.0 7.8 1.4 52 1.0
Alot 7.6 1.1 7.8 1.4 6.7 1.4
Physical health problems No 21.6 23 15.6 3.0 21.8 1.9
Some 17.9 1.7 139 2.1 16.5 1.6
Alot 0.0 0.0 0.0 0.0 0.0 0.0

SE standard error
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scores of the six states was identical across countries,
except for one case. In Poland, state 4 (some problems in
all domains) was valued higher than state 5 (no problems in
any domains, but also no fulfilment and support). This was
not surprising in light of the finding that fulfilment was the
domain receiving the most weight in Poland.

Using local tariffs for the calculation of care-related qual-
ity of life of informal caregivers gave a different result than
using one of the existing tariff sets for all three samples. For
instance, if using the Dutch tariffs for all three countries,
CarerQol-7D scores of current informal caregivers were
76.0 in Hungary, 69.6 in Poland and 70.9 in Slovenia. When
using the local tariffs, these scores were 78.5, 75.7 and 75.0,
respectively. Hence, we can notice that, when using local
tariffs, scores became closer to each other and even the order
of the scores changed.

4 Discussion

In this study, we obtained population-based tariff sets for
the CarerQol-7D in Hungary, Poland and Slovenia. In all
three countries, all seven domains and levels of functioning
captured in the CarerQol-7D instrument were significantly
associated with the observed choices and therefore care-
related utility. Domains contributing most to utility scores
were ‘physical health problems’, ‘mental health problems’
and ‘fulfilment’, whereas ‘problems with daily activity’ and
‘support’ contributed least.

Value sets were comparable across the countries,
although ‘fulfilment’ received more weight in Poland than
in the other two countries. While such country differences
may also relate to sampling issues or different language ver-
sions of the questionnaires, they may also reflect genuine
differences in preferences for care states across countries.
Indeed, Germany and the Netherlands were also shown to
differ to some extent from Anglo-Saxon countries and Swe-
den [13]. In previous studies, religiosity and family values
were found to play a role in the willingness to provide care
[20, 21]. The Polish population is considered to be more
religious than those of the other two CEE countries [22],
therefore we assume this may partly explain the slightly dif-
ferent attitudes found in the Polish sample towards informal
care and the role of the family. We also suppose that prefer-
ences and subjective expectations for living circumstances
when in need of or providing care might influence the valu-
ation of caregiving situations. According to the Health and
Long-Term Care Eurobarometer survey 2007, in Poland,
the majority of the population (59%) thought that the best
option for older people who can no longer manage to live
alone without regular help because of health problems is
to live with one of their children [23]. This percentage is
clearly higher than in Hungary (36%) and Slovenia (29%)
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[23]. Thus, observed differences may reflect real differences
in attitudes, which is also reflected in observed caregiving
patterns. In Poland, actual caregiving situations (based on
the characteristics of informal caregivers in our sample) dif-
fered somewhat from those in the other two countries. In
particular, the average age of caregivers was lower (45.6
years in Poland, 56.1 years in Hungary and 48.0 years in
Slovenia) [16]. Also, most of the Polish informal caregivers
lived in the same household as the care recipient (56.0%),
whereas these shares were lower in Hungary (34.2%) and
Slovenia (39.6%) [16].

One might expect the valuation of different domains to
reflect the prevalence of problems in caregivers. The rela-
tively low subsample size of informal caregivers (N =395
[13.2%]) meant we could not analyse this relationship in
depth. Although the problems reported by this subsample
cannot be matched directly with the tariffs derived from
the total sample, it is worth noting some contrasts. Infor-
mal caregivers reported the most problems in the ‘support’
and ‘problems with daily activities’ domains (10 and 9%,
respectively) [16], whereas these domains contributed
the least to the CarerQol utility score. Similarly, informal
caregivers reported the least problems in the ‘mental health
problems’ domain (6%), whereas the impact of this domain
on the utility score was the second highest across the seven
domains. The ‘anxiety/depression’ dimension of the EQ-
5D-5L allows some indirect comparisons with CarerQol-7D
‘mental health problems’ on the total sample level. In the
three countries, a total of 41% of the respondents reported
problems on the ‘anxiety/depression’ dimension, which may
have contributed to the relatively high value attached to the
‘mental health problems’ CarerQol-7D dimension. However,
this parallelism is rather questionable as problems in the
‘anxiety/depression’ dimension are much more prevalent in
the three CEE countries than in the six reference countries
(with the EQ-5D-3L version: Slovenia 36%, Hungary 35%,
Poland 33%, Sweden 26%, the USA 23%, the UK 21%, Ger-
many 4%, the Netherlands 4%) [24, 25] and the CarerQol-7D
‘mental health problems’ utility weights did not follow this
trend (Fig. 1). We suggest that future studies explore the
impact of own health and informal care burden on the valu-
ation of the CarerQol-7D.

Comparing the tariffs obtained in this study with exist-
ing value sets, we observed some noteworthy differences.
For instance, in the CEE countries included in this study,
‘fulfilment’ was valued relatively highly, whereas ‘financial
problems’ received a relatively low weight. These differ-
ences may partly reflect differences between CEE countries
and the six reference countries in terms of economic situ-
ation and labour participation as well as attitudes towards
informal care [26]. According to the previously mentioned
Eurobarometer survey, a substantially lower share of the
population in Western European countries considered the
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best option for an older person who no longer manages to
live alone was to live with one of their children. In Sweden
and the Netherlands, these shares were only 4%, whereas in
the UK it was 20% and in Germany it was 25% [23].

Investigating country-specific tariffs allows cross-national
comparisons and a better understanding of inter- and within-
country cultural differences in preferences. Local tariffs can
be helpful in planning local health and social care strategies
as these reflect which aspects of informal care are considered
more important by the population and thus deserve more
attention from health professionals and policy makers. In
addition, the similarities and differences revealed in infor-
mal care preferences, both between CEE countries and the
reference countries, but also across the CEE countries, add
valuable new knowledge about the transferability of infor-
mal care burden studies and CarerQol-7D tariffs between
jurisdictions. It is important to highlight that even minor
differences in utility scores can eventually have clear impli-
cations for the results of an economic evaluation (also in
incremental terms) and may thus influence reimbursement
decisions. Minimally important differences have not been
established for the CarerQol. Therefore, investigating the
extent to which and under what circumstances the choice of
tariff may induce meaningful differences are important areas
for future research.

4.1 Strengths and Limitations

Some strengths and limitations of this study should be men-
tioned. First, the complexity of a DCE task such as the one
used here in general can cause biased parameter estimates
and large standard errors. In our study, a relatively high
share of respondents, i.e. 22% in Hungary, 35% in Slovenia
and 17% in Poland, fully agreed with the statement that it
was difficult to answer the DCE questions. In the original
Dutch study, this share was 16% [14]. Reasons provided by
respondents for considering the DCE as difficult were having
to choose between the two alternatives (65-80%), assessing
the attractiveness of an informal care situation (13-25%),
imagining being an informal caregiver (12-13%) and read-
ing the descriptions of the alternatives (6-9%). These pat-
terns were similar in the original Dutch survey [14]. Not-
withstanding the importance of this finding that a substantial
proportion of respondents considered the DCE difficult, the
results of the study indicated logical answering patterns in
the three samples, with less attractive states consistently
receiving lower values and clear differentiation between the
different domains.

Most respondents were familiar with informal caregiv-
ing (either as a provider or recipient) or knew someone who
provided or received informal care. This may have made it
easier for these respondents to imagine being a caregiver
and to assess the caregiving situations. Current informal

caregivers indeed reported fewer difficulties with completing
the DCE task (19% of caregivers strongly agreed it was dif-
ficult to complete the DCE task vs. 26% of non-caregivers).
The caregiving situations respondents had in mind while
performing the DCE resembled current informal care situ-
ations in the three countries relatively well in terms of the
relation to the care recipient, experienced health problems,
and living conditions. Respondents did imagine a slightly
more extensive caregiving burden in terms of hours per week
and duration of caregiving than actual figures in the three
countries [16]. New studies might inform caregivers about
these elements more, although this could come with the risk
of giving less credible scenarios to individual respondents.

Second, we revealed noteworthy differences in national
tariffs. Although we cannot rule out that some differences
were related to sampling issues or other unexplored differ-
ences, these may reflect important differences in prefer-
ences for informal care states, even across CEE countries.
Research explaining such differences further is relevant and
encouraged.

Third, in this study, while we aimed for representative-
ness of our samples in terms of sex, age, education, and
regional distribution, our use of an internet panel means the
study samples might be somewhat selective. While this may
limit the generalizability or full representativeness, our study
design was similar to that of the previous studies, increasing
the comparability of results across studies.

Finally, in the model, heterogeneity between subgroups of
respondents was not considered, as the objective was to esti-
mate tariffs at the population level. Again, this approach is in
line with the previous studies that obtained CarerQol tariffs
and aligns with the development of value sets for health
measures, as these mostly reflect preferences of the whole
population rather than the target population itself [27].

5 Conclusions

With this study, we have provided local value sets for the
CarerQol instrument for Hungary, Poland and Slovenia,
facilitating the evaluation of the effects of informal car-
egiving on the care-related quality of life of caregivers in
these countries and the inclusion of the results in economic
evaluations. CarerQol outcomes can be used as a primary
outcome in economic evaluations of interventions mainly
aimed at informal caregivers or can be presented as a sepa-
rate component of economic evaluations of interventions
aimed at patients (e.g. as one of the elements of a multi-
criteria decision analysis) to explicitly inform policy makers
about the effects of interventions on caregivers. In any case,
the quality of life of the large, important and often burdened
group of informal caregivers deserves explicit attention in
economic evaluation studies and health policy decisions.
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