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Abstract

Background Informal care is often not included in economic
evaluations in healthcare, while the impact of caregiving can
be relevant for cost-effectiveness recommendations from a
societal perspective. The impact of informal care can be
measured and valued with the CarerQol instrument, which
measures the impact of informal care on seven important
burden dimensions (CarerQol-7D) and values this in terms of
general quality of life (CarerQol-VAS). The CarerQol can be
included at the effect side of multi-criteria analyses of patient
interventions or in cost-effectiveness or utility analysis of
interventions targeted at caregivers.

Objective At present, utility scores based on relative utility
weights for the CarerQol-7D are only available for the
Netherlands. This study calculates CarerQol-7D tariffs for
Australia, Germany, Sweden, UK, and US.

Methods Data were collected among the general popula-
tion in Australia, Germany, Sweden, UK, and US by an
Internet survey. Utility weights were collected with a dis-
crete choice experiment with two unlabeled alternatives
described in terms of the seven CarerQol-7D dimensions.
An efficient experimental design with priors obtained from
the Netherlands was used to create the choice sets. Data
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was analyzed with a panel mixed multinomial logit model
with random parameters.

Results In all five countries, the CarerQol-7D dimensions
were significantly associated with the utility of informal
care situations. Physical health problems were most
strongly associated with the utility for informal care situ-
ations. The tariff was constructed by adding up the relative
utility weights per category of all CarerQol-7D dimensions
for each country separately.

Conclusion The CarerQol tariffs for Australia, Germany,
Sweden, UK, and US facilitate the inclusion of informal
care in economic evaluations.

Key Points for Decision Makers

The impact of providing informal care to family or
friends is often overlooked when evaluating the costs
and effects of interventions in healthcare. This article
discusses the CarerQol instrument, which makes it
possible to include the impact of caregiving on
caregivers at the effect side of economic evaluations
of healthcare interventions.

This article reports tariffs for the CarerQol
instrument for five countries: Australia, Germany,
Sweden, UK, and US.

1 Introduction

Economic evaluations of healthcare interventions increas-
ingly support public decision making in healthcare, especially
on new pharmaceuticals. Economic evaluations provide cost-
effectiveness information of healthcare by comparing the
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costs and effects of an intervention with its best alternative.
Important in these evaluations is that all relevant costs and
effects of interventions are considered. Which costs and
effects are deemed relevant depends on the perspective of the
economic evaluation [1-3]. It is often advocated that
researchers conducting economic evaluations should apply a
broad scope in their evaluations and consequently use the
societal perspective [3, 4]. This often implies that not only
effects on patients and costs of formal healthcare use are rel-
evant, but that economic evaluations should also consider the
impact of the evaluated interventions on family and friends of
patients [5-9]. In practice, most economic evaluations ignore
(important aspects of) informal care, including those claiming
to provide cost-effectiveness recommendations from a soci-
etal perspective [10, 11]. Informal care constitutes a large part
of the total care provided to patients and the elderly in many
countries [12, 13]. Although providing informal care can be
fulfilling for caregivers, lending care can also be both mentally
and physically straining [ 14—18]. Without consideration of the
impact of informal care, the results of economic evaluations
may be biased with the risk of leading to sub-optimal policy
recommendations.

The impact of caregiving on informal caregivers can be
included in economic evaluations by measuring and valuing
the effects on caregivers in terms of their ‘care-related quality
oflife’ [19, 20]. Tariffs can be applied to calculate care-related
quality-of-life scores of caregivers for use in economic eval-
uations. This may be useful when evaluating interventions for
patients requiring informal care (e.g., because of their chronic
conditions or age-related health problems). In these situations
where patient interventions are evaluated, care-related quality
of life cannot be directly added to patient effects in a cost-
effectiveness analysis (CEA) or cost-utility analysis (CUA).
However, care-related quality of life can be included next to
and separate from patient effects in a cost-consequence or
multi-criteria analysis. In other situations, the focus may be on
evaluating interventions for informal carers (e.g., respite care
programs). Caregiver utilities are central here. Care-related
quality of life can then serve as the primary outcome measure
and be included at the effect side of a CEA or CUA [20, 21].
The CarerQol-7D instrument produces such care-related
quality-of-life scores of caregivers with the use of ‘tariffs’.
The resulting care-related quality-of-life scores take differ-
ences in the importance of problems that caregivers can face
into account. The CarerQol-7D measures two positive
dimensions of caregiving (fulfilment and support) and five
problem dimensions (relational problems, mental health,
physical health, financial problems, and problems combining
daily activities with caring), each with three response cate-
gories (‘no’, ‘some’, ‘alot’) (see Fig. 1).

At this moment, a tariff for calculating standard (care-
related) utility scores for all CarerQol-7D states is only
available for the Netherlands [22]. This tariff is based on
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the preferences of the general public of the Netherlands for
the 2187 (37) caregiving states described by the CarerQol-
7D instrument. The practical application of the CarerQol
instrument in scientific studies could be facilitated by
population-specific tariffs for other countries than the
Netherlands, as is common in health state valuations
[23-25]. This study provides tariffs for the CarerQol
instrument for five countries: Australia, Germany, Sweden,
UK, and US.

2 Methods
2.1 Data

Data were collected in August 2014 in Australia, Germany,
Sweden, UK, and US. A web-based questionnaire was
distributed by an Internet survey company to respondents
representative of the adult population in each of these five
countries in terms of age, sex, and educational level. Per
country at least 500 respondents were recruited for the
study. This number was motivated by efficiency measures
of the design used in this choice experiment [26]. The
number of respondents included in the data analysis was:
551 (Australia), 562 (Germany), 548 (Sweden), 552 (UK),
and 550 (US). Descriptive statistics of the study samples
can be found in Table 1.

2.2 Discrete Choice Experiment

Discrete choice experiments were conducted to develop
tariff sets for the CarerQol-7D for Australia, Germany,
Sweden, UK, and US. The methodology applied here is
based on the estimation of the CarerQol tariff for The
Netherlands [22]. Respondents were instructed to imagine
that while completing the survey they provided care or
support to a loved one as a result 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. After
completing the choice tasks, respondents were asked for
the level of difficulty of the choice tasks and their famil-
iarity with informal care giving, or with caregivers in their
own circles of family and friends.

Choice sets were constructed with an efficient experi-
mental design with priors from the CarerQol-7D tariff set for
the Netherlands [22] to calculate standards errors of the
parameters as statistically efficient as possible to increase
reliability of the results with smaller sample sizes [27-29].
The efficient experimental design contained 40 choice sets,'

! Minimum number of independent choice probabilities: S x (J —
1) > K, where S is the number of choice sets, J is the number of
alternatives, and K is the degrees of freedom of parameters.
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Table 1 Background information of respondents in mean (standard deviation) or percentages
Characteristics Australia (n = 551) Germany (n = 562) Sweden (n = 548) UK US (n = 550)
n =552
Mean (SD) or % Mean (SD) or % Mean (SD) or % i\/lean (S];) or % Mean (SD) or %

Age (years) 45.5 (16.4) 46.7 (16.3) 47.3 (17.5) 46.6 (16.7) 45.8 (16.9)

18-24 12.3 11.2 12.4 12.1 13.3

25-34 18.0 15.3 15.7 17.0 17.5

35-44 19.6 20.6 16.8 17.8 17.5

45-54 18.3 17.1 17.0 17.6 19.3

55-64 14.7 144 16.2 15.0 15.6

65+ 17.1 21.4 21.9 20.3 16.9
Sex Female 51.2 51.6 50.9 51.6 51.5

Male 48.8 48.4 49.1 48.4 48.6
Educational level Low 1.1 21.2 17.9 20.7 13.3

Middle 67.7 55.7 49.6 23.0 28.2

High 31.2 23.1 325 56.3 58.6
Paid work Full time 35.0 42.0 394 43.7 37.3

Part time 19.8 14.2 10.0 14.7 13.1

No 45.2 43.8 50.6 41.7 49.6
Partner Yes 54.1 61.7 56.8 62.0 55.1

No 44.8 37.5 40.5 37.1 442

Did not state 1.1 0.7 2.7 0.9 0.7

SD standard deviation

which were blocked over four groups of respondents, i.e., in
the survey, ten choice sets were presented to each respondent.
The utility functions consisted of two dummy variables per
attribute (reference level: no for the two positive attributes of
the CarerQol-7D, a lot for the five negative attributes), inter-
action terms for all attribute combinations, and a constant term
for the first alternative in the choice set. The dummy variables
were treated as Bayesian priors with a normal distribution
using mean and standard error of the multinomial logit (MNL)
model of the tariff for the CarerQol-7D in the Netherlands,
allowing parameter values to be both negative and positive
(see “Appendix”, Table 5). The efficient experimental design
was optimized for D-efficiency in the basic multinomial logit
model [28] calculating mean values using 1000 Halton draws
[30]. The efficient experimental design was constructed in
Ngene (ChoiceMetrics, Australia).

In this discrete choice experiment, respondents were
asked to choose between two unlabeled hypothetical infor-
mal care situations (see Fig. 2 for an example). These
hypothetical informal care situations were described by a
combination of the seven attributes and three levels of the
CarerQol-7D: (1) fulfilment with carrying out your care
tasks, (2) relational problems with the care receiver, (3)
problems with your own mental health, (4) problems com-
bining your care tasks with your daily activities, (5) financial
problems because of your care tasks, (6) support with car-
rying out your care tasks, and (7) problems with your own
physical health. The levels of these attributes were ‘no’,

‘some’, and ‘a lot’. Color coding was used to aid visual
representation of the information: positive attribute levels
were displayed in green text, the negative levels in red text,
and the intermediate levels in orange text [31]. The choice
sets were presented in random order to the respondents.

In addition, at the start of the questionnaire, information
was gathered on the respondents’ age, sex, highest attained
educational level, marital status, and current employment
status.

The questionnaire was translated in Swedish by native
speakers involved in research among informal caregivers
and in German by Mapi values. The original English ver-
sion of the CarerQol instrument [19] was translated into
Swedish and German using forward—backward translation.
The English translation was performed by the authors and
checked for accuracy by native speakers and informal care
researchers from Australia, UK, and US. This resulted in
separate questionnaires for each of the three countries,
which were largely identical but contained some country-
specific adaptations to spelling and wording (e.g., ‘neigh-
bours’ or ‘neighbors’ in the examples provided with the
seven dimensions of the CarerQol).

2.3 Analyses
The data were analyzed with a panel mixed multinomial

logit (MMNL) model, allowing for the presence of unob-
servable preference heterogeneity in the population
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Fig. 1 The CarerQol
instrument

moment.

We would like to form an impression of your caregiving situation.
Please tick a box to indicate which description best fits your caregiving situation at the

Please tick only one box per description: ‘no’, ‘some’ or ‘a ot of .

D alot of

| have

o £
IhaveDD
aad

fulfilment from carrying out my care tasks.

D relational problems with the care receiver (e.g., he/she is very demanding

or behaves differently; we have communication problems).

I have D D D problems with my own mental health (e.g., stress, fear, gloominess,
depression, concern about the future).

I have D D D problems combining my care tasks with my own daily activities
(e.g. household activities, work, study, family, leisure activities).

I have D D D financial problems because of my care tasks.

I have D D D support with carrying out my care tasks, when | need it (e.g., from family,
friends, neighbours, acquaintances).

I have D D D problems with my own physical health (e.g., more often sick, tiredness,
physical stress).

How happy do you feel at the moment?
Please place a mark on the scale below that indicates how happy you feel at the

moment.
completely completely
unhappy happy
I } } } } } } } } t |
0 1 2 4 5 6 7 8 9 10

(random parameters) and the correlation of responses
across observations (panel structure) [26, 32]. Likelihood
ratio tests were used to construct the model specification, in
particular considering whether the model should include:
(1) an alternative specific constant, (2) random or fixed
parameters, (3) interaction effects of the attributes, and (4)
collapsed attribute levels. These tests were performed for
each country separately.

2.4 CarerQol Tariff
The tariff for the CarerQol-7D was based on individual-
specific parameters. These parameters were calculated by

randomly assigning the unconditional distribution of the
panel MMNL model (population level estimates of the

A\ Adis

panel MMNL model) over a hypothetical sample of 10,000
individuals with bootstrap sampling [26]. Next, the indi-
vidual-specific parameter estimates from the bootstrap
sampling were averaged. The mean parameter values were
rescaled to represent the CarerQol-7D tariff ranging from O
(worst informal care situation) to 100 (best informal care
situation). The standard errors of the tariff were calculated
by dividing the standard errors of the MMNL parameters
by the same total score. Analyses were performed in Nlogit
5.0 (Econometric Software Inc., Plainview, New York,
US). Finally, for the purpose of illustration, CarerQol-7D
utility scores were calculated for six caregiving situations
described by the CarerQol-7D using the tariffs of Australia,
Germany, Sweden, UK, and US. These caregiving states
were selected given their prevalence in a large dataset of
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Fig. 2 Example of choice set.
Note: in the choice-sets, the
levels were color coded: the best
level per attribute (i.e., ‘no’ for
the negative attributes and ‘a lot
of” for the positive attributes)
was printed in green, the middle
level in orange, and the worst
level in red

Which caregiving situation do you prefer?

l Caregiving situation A

Caregiving situation B

You have no fulfilment from carrying out your
care tasks

[You have a lot of fulfilment from carrying out
|your care tasks

You have a lot of relational problems with the
care receiver

You have some problems with your own
mental health

|You have a lot of relational problems with the
\care receiver

|You have a lot of problems with your own
imental health

You have some problems combining your care
tasks with your own daily activities

|You have a lot of problems combining your
\care tasks with your own daily activities

You have a lot of financial problems because
of your care tasks

your care tasks, when you need it

'You have some financial problems because of
|your care tasks

|You receive no support with carrying out your
\care tasks, when you need it

You receive a lot of support with carrying out

You have some problems with your own
physical health

|physical health

You have a lot of problems with your own

informal caregivers in the Netherlands [17]. The six Car-
erQol-7D states ranged from less to more desirable care-
giving situations (see Table 4). The CarerQol-7D utility
scores of the five countries of this study and of the
Netherlands, computed using the tariffs presented in
Hoefman et al. [22], are presented in a radar plot created in
Microsoft Excel (US).

3 Results
3.1 Utility of Informal Care Situations

The relative weights of the seven dimensions of the Car-
erQol-7D for the five countries are presented in Table 2.
For all countries, all the seven CarerQol-7D dimensions
were significantly associated with the utility of informal
care situations. In each of the five countries, the utility of
informal care situations was significantly higher when this
situation was more attractive in terms of more fulfilment
and support and no or less caregiving problems.

In all five countries, informal care-related utility was
relatively strongly influenced by the presence of physical
health problems. In the majority of countries, mental health
problem and financial problems also had a relatively strong
influence on care-related utility. In general, two CarerQol-
7D dimensions (problems with daily activities and support)
were relatively weakly associated with the utility of
informal care situations.

3.2 CarerQol Tariff

Table 3 presents the CarerQol tariffs for Australia, Ger-
many, Sweden, UK, and US. Total utility scores for

e | | _|

——

CarerQol states can be calculated by adding up the tariff
per category of the seven CarerQol-7D dimensions. For
example, an informal care situation in which the caregiver
has “no fulfilment, some relational problems, a lot of
mental health problems, some problems combining daily
activities, no financial problems, some support and a lot of
physical health problems” (CarerQol-7D state 2 in
Table 4) represents utility scores of 35.6, 43.5, 40.3, 35.9,
and 36.0 in Australia, Germany, Sweden, UK, and US,
respectively.

For the purpose of illustration, the radar plot (Fig. 3)
presents the CarerQol-7D scores of six caregiving situa-
tions of Australia, Germany, Sweden, UK, US, and the
Netherlands. In general, the CarerQol-7D scores of all
countries resemble each other fairly well. The ranking of
the six states according to their utility value is identical
across countries, and the range of utility values per state
does not overlap with the following better state.

4 Discussion

This study derived preference weights for the seven
dimensions of the CarerQol-7D instrument in Australia,
Germany, Sweden, UK, and US to calculate country-
specific tariffs for the CarerQol for use in economic eval-
uations. In line with the results of the study conducted in
the Netherlands [22], all seven dimensions of the CarerQol-
7D were important for the utility value of informal care
situations in the general population in the five countries. As
expected, people prefer caregiving situations characterized
by more positive experiences from caring (more fulfilment
and social support) and fewer relational, health, and
financial problems or fewer problems combining care with
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Table 2 Panel MMNL model per country

CarerQol-7D Australia Germany Sweden UK [N}
dimension
Coef. SD* pvalue Coef. SD* pvalue Coef. SD* p value Coef. SD* p value Coef. SD* p value
Fulfilment (ref. no)
Some 117 073 0000 095 ¢ 0.000 1.37  1.74 0.000 1.11 225 0.000 057 125 0.000
A lot 1.45 1.23 0.000 120 ¢ 0.000 1.53  1.97 0.000 145 284 0.000 085 132 0.000
Relational problems (ref. a lot)
No 1.13  0.65 0.000 1.38  1.37 0.000 1.96 225 0.000 1.39  2.04 0.000 082 131 0.000
Some 0.78 0.60 0.000 087 1.17 0.000 145 1.88 0.000 098 149 0.000 052 1.24 0.000
Mental health problems (ref. a lot)
No 1.82  1.31 0.000 1.07 141 0.000 2.16 2.11 0.000 2.68 248 0.000 1.72  1.58 0.000
Some 1.20  1.11 0.000 1.00  0.79 0.000 1.71  1.81 0.000 1.86 1.71 0.000 1.22  1.06 0.000
Problems with daily activities (ref. a lot)
No 0.84 0.81 0.000 073 1.01 0.000 098 1.83 0.000 083 1.77 0.000 041 1.00 0.000
Some 042 0.60 0000 048 081 0000 069 144 0000 036 174 0035 °
Financial problems (ref. a lot)
No 1.49 149 0.000 1.64 1.72 0.000 1.88 2.15 0.000 1.96 2.62 0.000 1.27  1.55 0.000
Some 1.05 0.92 0.000 1.06  1.28 0.000 1.24 143 0.000 1.33  1.81 0.000 0.89 1.16 0.000
Support (ref. no)
Some 050 ¢ 0.000 051 1.03 0.000 052 1.09 0000 0.77 121 0.000 039 0.79 0.000
A lot ¢ 0.000 0.73 1.08 0.000 0.63 139 0.000 092 125 0.000 044 0.84 0.000
Physical health problems (ref. a lot)
No 1.79  1.84 0.000 1.21 193 0.000 221 225 0.000 2.05 2.68 0.000 1.65 1.83 0.000
Some 1.44 139 0.000 1.07 1.58 0.000 1.68 1.69 0.000 1.70  2.10 0.000 1.12 1.50 0.000

Coef. coefficient, MMNL mixed multinomial logit, ref. reference level, SD standard deviation

* Attribute-specific SD of Cholesky matrix
® No/some are merged
¢ Somef/a lot are merged

4 Non-random coefficients in model

other activities. The most important dimension of utility for
informal care situations was the physical health of care-
givers, while the least important dimensions were problems
combining caregiving with other activities and support
with caregiving tasks. These findings were in line with
those from the Netherlands [22].

However, comparisons between countries remain dif-
ficult, given that differences in the data could be
explained by genuine issues, such as country-specific
attitudes towards informal caregiving or random error
[33]. In addition, despite the careful translation process,
small differences may have crept into the different lan-
guage versions of the questionnaire. Moreover, the model
specifications between countries differed (e.g., non-ran-
dom coefficients for the CarerQol-7D dimension of sup-
port in Australia and the dimension of fulfilment in
Germany).

Some other limitations of this study need to be men-
tioned. In all five countries, heterogeneity in the prefer-
ences for caregiving situations was observed. In contrast to
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the tariff in the Netherlands, no interaction effects of the
seven dimensions of caregiving burden could significantly
explain the utility values of caregiving situations in Aus-
tralia, Germany, Sweden, UK, or US. Other strategies to
explain heterogeneity in the choice data, such as subgroup
analyses, have not been attempted because the aim of this
study was to derive a general tariff for the CarerQol-7D
that could be applied among all types of caregivers and
study settings. Hence, we attempted to resemble the
methodology commonly used and advocated for deriving
health state preferences. Moreover, there is discussion in
the literature as to which preferences are relevant in the
context of economic evaluations: those of the group
affected by the intervention or those of the general public
[34]. To resemble the methodology of health state values,
we collected preferences of the general public to calculate
CarerQol tariffs.

Furthermore, it should also be stressed that an Internet
panel was used to collect data. Although the use of the
Internet has become common for most members of
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Table 3 CarerQol tariffs Country CarerQol-7D dimensions No Some A lot
Tariff SE Tariff SE Tariff SE
Australia Fulfilment 0.0 0.0 13.0 1.5 16.1 1.9
Relational problems 12.5 1.2 8.7 1.1 0.0 0.0
Mental health problems 20.1 1.6 13.2 1.2 0.0 0.0
Problems with daily activities 9.5 1.2 4.8 1.0 0.0 0.0
Financial problems 16.5 1.6 11.5 1.2 0.0 0.0
Support 0.0 0.0 5.6 0.9 5.6 0.9
Physical health problems 19.8 1.7 15.7 1.4 0.0 0.0
Germany Fulfilment 0.0 0.0 11.9 1.7 15.1 2.1
Relational problems 17.8 1.7 10.6 1.5 0.0 0.0
Mental health problems 135 1.7 12.7 1.4 0.0 0.0
Problems with daily activities 9.2 1.5 6.0 1.3 0.0 0.0
Financial problems 20.3 2.1 134 1.6 0.0 0.0
Support 0.0 0.0 6.6 1.3 9.1 1.4
Physical health problems 15.1 1.9 13.2 1.7 0.0 0.0
Sweden Fulfilment 0.0 0.0 12.1 2.0 13.9 2.4
Relational problems 16.9 2.1 13.0 1.9 0.0 0.0
Mental health problems 19.0 2.2 15.3 1.8 0.0 0.0
Problems with daily activities 8.7 1.7 6.0 1.4 0.0 0.0
Financial problems 16.5 2.1 11.1 1.7 0.0 0.0
Support 0.0 0.0 4.8 1.2 5.6 1.4
Physical health problems 19.5 2.2 14.9 1.9 0.0 0.0
UK Fulfilment 0.0 0.0 10.1 2.1 13.0 2.6
Relational problems 12.0 1.8 8.8 1.6 0.0 0.0
Mental health problems 239 23 16.5 1.7 0.0 0.0
Problems with daily activities 74 1.6 3.1 1.5 0.0 0.0
Financial problems 17.2 2.1 11.5 1.7 0.0 0.0
Support 0.0 0.0 6.9 1.4 8.1 1.4
Physical health problems 18.4 23 15.0 1.9 0.0 0.0
usS Fulfilment 0.0 0.0 7.6 1.9 11.7 2.3
Relational problems 11.6 1.8 7.0 1.7 0.0 0.0
Mental health problems 23.8 2.2 17.0 1.7 0.0 0.0
Problems with daily activities 5.8 1.5 5.8 1.5 0.0 0.0
Financial problems 18.0 2.0 12.5 1.7 0.0 0.0
Support 0.0 0.0 53 1.4 6.2 1.5
Physical health problems 23.0 23 15.8 1.9 0.0 0.0
SE standard error
Table 4 CarerQol-7D states of CarerQol-7D dimension State 1 State 2 State 3 State 4 State 5 State 6
radar plot (Fig. 3)
Fulfilment A lot No Some Some Some A lot
Relational problems A lot Some No Some Some No
Mental health problems A lot A lot Some Some No No
Problems with daily activities A lot Some Some Some No No
Financial problems A lot No Some Some No No
Support A lot Some No Some Some Some
Physical health problems A lot A lot A lot Some No No
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Fig. 3 Radar plot CarerQol-7D scores per country (states 1-6)

society, including the elderly [35], the study sample
might be somewhat selective because of the use of an
Internet panel. Moreover, persons with a low educational
level are somewhat underrepresented in four out of five
countries in the study (UK, US, Australia, and Sweden).
Here, a note should also be made on the country-specific
classifications of educational level in the Internet panels
per country. For example, the classification applied in
the Internet panel in Australia is relatively strict in
defining a low educational level including only persons
with primary education, while the categorization in other
countries is somewhat broader. In US, for example,
persons that were in high school but did not graduate are
classified in the lowest educational level. As a result, the
number of persons with a low educational level in
Australia is relatively low compared with the other
countries in the study.

A limitation for the use of the CarerQol in studies with
international comparisons of informal care is the selection
of relatively comparable Western countries in this article. It
would be interesting to study preferences for caregiving in
a broader range of countries with different healthcare
systems and/or cultural values towards family care, such as
countries in southern Europe where, in general, the role of
the family is more central in caregiving [12].

Informal care can be included in economic evalua-
tions in different ways. If informal care is considered, it
usually is included at the cost side of economic evalu-
ations. In this way, little attention is being paid to the
impact that caregiving can have on caregivers. Hence, it
is recommended to measure and value the impact of
caregiving on caregivers in terms of quality of life
[7, 36]. Care-related quality-of-life values can be used as
an outcome in different types of economic evaluations of
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healthcare programs. In the often-used CEA/CUA, the
CarerQol can only be applied when interventions tar-
geted at caregivers are evaluated. Care-related quality of
life could then serve as the main outcome of interest.
When evaluating patient interventions, the CarerQol
cannot be used in the CEA/CUA, where health (-related
quality of life) is the outcome of interest. In these types
of economic evaluations, the effect of caregiving on
caregivers can be measured in terms of health-related
quality of life with the same health utility instruments as
applied to measure health-related quality of life in
patients. The health utilities of informal caregivers can
then be added to those of patients at the effect side of
the CEA/CUA. The risk of double counting the effects
of caregivers seems to be low. Evidence suggests that
respondents include the effects of a health state on loved
ones in different ways in health state valuations. Hence,
on average, the effect on loved ones seems not signifi-
cantly to influence health state valuations [37]. Although
the CarerQol measures both physical and mental health
of caregivers, care-related quality of life also encom-
passes other important dimensions of caregiving and
therefore CarerQol-7D utility scores cannot be summated
with common health-related utilities measured in
patients.

It should also be noted here that, in contrast to common
health state valuations, the duration component of the
valued good is not included. In further research, investi-
gating how the time component could be added to valua-
tion exercises and its influence on outcomes would be
interesting and relevant. Alternatively, the CarerQol can be
used as an outcome measure in a multi-criteria analysis of
patient interventions. Care-related quality of life of care-
givers can then be used as a measure of the effect of a
patient intervention next to other effect measures, such as
health-related quality of life in patients. In this way, poli-
cymakers are explicitly informed about the consequences
of a patient intervention on caregivers. A more detailed
discussion on how informal care can be included in eco-
nomic evaluations can be found in Koopmanschap et al.
[21] and in Hoefman et al. [20, 38].

5 Conclusions

This article presents utility values for the CarerQol
instrument for Australia, Germany, Sweden, UK, and US.
These population-specific tariffs enhance the practical
application of the instrument in evaluation studies, and
ultimately facilitate informed public decision making in
healthcare, aiming to increase the welfare of all, including
informal carers.
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