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Abstract Economic evaluations of health interventions

aim to support decision making in healthcare. To effec-

tively do so, evaluations need to include all relevant costs

and effects of an intervention. Informal care provided by

family or friends is an important element of care for many

patients, but can have a profound impact on the health and

well-being of carers. Therefore, informal care should be

considered in economic evaluations of health interventions.

Different methods to do so exist. This paper provides an

overview of state-of-the-art methods available for this

purpose, illustrated with practical examples. Since the

choice of measurement and valuation technique depends on

the type and perspective of the economic evaluation, this

paper supports researchers in choosing the appropriate

techniques to include informal care in their economic

evaluation of a health intervention. We discuss the differ-

ent approaches to measuring and valuing informal care,

covering both partial and full valuation methods, allowing

inclusion as costs or effects.

Key Points for Decision Makers

• The impact of providing informal care can be pro-

found and should therefore be considered in eco-

nomic evaluations of health interventions.

• Instruments for this purpose are available: the choice

of measurement and valuation technique depends on

the type and perspective of the economic evaluation.

• This paper supports researchers in choosing the

appropriate techniques to include informal care in

their economic evaluation of a health intervention.

1 Introduction

Economic evaluations of new healthcare technologies,

especially pharmaceuticals, are increasingly used to support

policy decisions in healthcare [1–3]. To be useful for that

purpose, such evaluations need to include all relevant costs

and effects in an appropriate way. While this may seem

straightforward, in practice it is not. Appropriately measur-

ing, valuing, and including all different costs and effects in an

economic evaluation can prove a difficult task. This is

already true for aspects such as medical costs and measuring

health benefits, but especially holds for costs and effects that

are less central in common economic evaluations.
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Informal care1 is an important example. Informal care

constitutes a substantial part of the total care received by

(especially chronically ill) patients and elderly in many

countries [4, 5]. Informal care can complement and sub-

stitute the formal care patients receive. It can complement

formal care, for example, when informal caregivers assist

patients with the management of their disease or medica-

tion. This improves the overall quality of care for patients

who are not fully independent (e.g., in the context of aging,

dementia, mental illness) [6, 7]. Informal care can also

substitute formal care by supporting patients to stay at home

longer or to be discharged from formal care sooner [8–10].

The impact of informal care on patients and carers can

be profound [11–17]. Therefore, it is important to consider

informal care in economic evaluations. This obviously

holds for evaluations adopting a societal perspective. From

this perspective, all relevant societal costs and effects of an

intervention need to be included in an evaluation, regard-

less of where they fall [18–22]. Nonetheless, informal care

is also relevant when a narrower perspective is adopted.

For instance, in England and Wales where the National

Institute for Health and Clinical Excellence (NICE) cur-

rently prescribes the healthcare perspective [23], in which

only costs that fall within the healthcare budget and only

effects on health or health-related quality of life (HR-QOL)

should be considered. Then, policy makers interested in

optimizing health from a given budget are likely to be

interested in health changes in carers as well. Such health

changes in carers have been demonstrated to exist and may

have two distinct sources. First, they may be related to

caregiving activities (the ‘caregiving effect’). These

activities can be physically and mentally straining [11–17].

Second, the health status of patients can directly affect their

carers. This is labeled the ‘family effect’ [16, 24, 25].

Informal care is relevant in many care situations and,

hence, for economic evaluations of health interventions.

Although the interest in effects on carers appears to be

increasing (which this paper underlines), until some years ago

economic evaluations often ignored informal care [26].

Common explanations for disregarding informal care include

the methodological difficulties of measuring and valuing the

impact of informal care [26–28]. However, numerous mea-

surement and valuation methods of informal care have

become available in recent years [29, 30], thus facilitating the

inclusion of informal care in economic evaluations.

Ignoring informal care is problematic, because it may

result in biased calculations of cost effectiveness and,

hence, in wrong policy information and decisions. Krol and

colleagues [31], for instance, highlight the large impact that

ignoring productivity costs can have on the outcomes of

evaluations, which could imply the difference being con-

sidered cost effective or not. Ignoring the costs and effects

of informal care may have similar impacts, especially in

the context of disease areas where informal care is rela-

tively important, such as in the case of Alzheimer’s disease

(e.g. Brouwer et al. [32, 33] and Goodrich et al. [32, 33]) or

rheumatoid arthritis [41]. Whether informal care is

important in the context of any specific intervention, and

hence needs to be included, should be an important con-

sideration for researchers when designing their study.

This paper aims to guide researchers in measuring and

valuing the impact of informal care, in very practical terms.

To this end, we summarize common methods to include

informal care in economic evaluations of health interven-

tions and present practical examples of how to apply these

methods. To remain practical, we do not provide an

exhaustive, systematic review of methods and instruments,

but largely draw on experience built up in the course of

developing the iMTA Valuation of Informal Care Ques-

tionnaire (iVICQ) and its accompanying manual [30].

Furthermore, we point out to researchers how to select the

appropriate methods for their own research. We discuss

which valuation methods are suitable per type of economic

evaluation and perspective. In doing so, we primarily focus

on a commonly used type of economic evaluations: cost-

utility analysis (CUA). Given the similarities of techniques,

we discuss CUA and cost-effectiveness analysis (CEA)

simultaneously. We will also pay some attention to the

applicability of methods in cost-benefit analysis (CBA) and

multi-criteria analysis (MCA). Finally, in the following

sections the primary focus is on including caregiving

effects in economic evaluations of patient-oriented inter-

ventions, in terms of time investment, health, or well-being

effects. However, some of the methods discussed can also

be used when evaluating support interventions aimed

directly at informal carers. Moreover, they may be used to

measure and value the family effects carers (and other non-

caring family members) may experience.

2 How Can Informal Care Be Measured?

Informal care can be included in the numerator or denomi-

nator of an incremental cost-effectiveness ratio (ICER). In

other words, informal care can be captured on the cost-side or

on the effect-side of an economic evaluation.

1 An informal carer is defined here as a person who provides care and

support to a family member, friend, or acquaintance with a chronic

illness, disability, or other long-lasting care need due to ill health or

aging. Informal care is typically provided on a voluntary basis, arising

from a prior social relationship, and without financial compensation

or specific training. This definition combines several aspects from

descriptions of informal care in the literature (e.g., Colombo et al. [4,

Hoefman et al. 30, and Al-Janabi et al. 101], Hoefman et al. [4, 30,

101], and Al-Janabi et al. [4, 30, 101]).
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2.1 Measurement of the Costs of Informal Care

Two main types of costs of informal care can be distin-

guished: (1) out-of-pocket expenses, such as travel expen-

ses; and (2) time input of carers, also called the objective

burden of caregiving. Out-of-pocket expenses can be mea-

sured by directly asking carers about expenses for informal

care. Time input by carers typically is more important.

Researchers can use different methods to measure time

input, such as the diary method and the recall method [34,

35]. The diary method is often considered to be the pre-

ferred method for recording time use of individuals. How-

ever, registering all activities performed in a specific

timeframe is very time consuming. Moreover, this method

can be straining for respondents and, hence, may not always

be feasible [34]. With the recall method, researchers ret-

rospectively ask about the number of hours spent on care

tasks during the last week, such as in, for example, Hoefman

et al. [36]. An example of such a question is shown in

Fig. 1. This method provides a valid measure of time input

as compared to the diary method [34].

If desired, more detailed questions focusing on specific

activities are available (for examples, see previous publi-

cations [16, 24, 37–41]). These questions provide more

insight into the specific activities performed by carers.

Furthermore, the number of tasks performed shows the

complexity of caregiving situations, which can be an

important determinant of the experienced subjective bur-

den of caregiving [42].

Accurate time registration in the context of informal

care often is problematic. Measurement bias may arise for

instance from joint production, e.g., doing two things at the

same time, such as surveillance while doing normal

household work. Bias may also arise from difficulties in

separating time spent on normal tasks and informal care

tasks, e.g., carers that took over household tasks from the

patient years ago may now see this as normal time use

rather than informal care [34]. Moreover, sometimes

respondents indicate that they spend 24 h per day on car-

ing, for 7 days a week. This obviously is not realistic,

because carers also need time for personal care and sleep.

Such an answer therefore seems an expression of strain and

involvement rather than an accurate registration of sacri-

ficed time use. In such cases, previous studies have, for

example, set a limit of 18 h per day (or 126 h per week) for

the total number of hours caregiving (for examples, see

previous publications [11, 36, 43]). Carers are then still

assumed to spend most of their time on care activities, like

they indicate themselves, but also to have an average of 6 h

per day for their own basic needs. The validity of registered

time inputs should always be considered carefully. Since a

golden standard is lacking, this could be done by within-

study checks (e.g., by linking number of hours to patient

status) and by across-study comparison, preferably with

studies using a similar patient/caregiver population and a

comparable institutional context. It would also be helpful if

more review studies became available in this area, like

those reported for dementia [44, 45].

2.2 Measurement of the Effects of Informal Care

The impact of informal care can be quantified as an effect

by measuring carers’ (1) subjective burden, (2) health, or

(3) well-being.

Fig. 1 Example of recall

method for measuring time

input by informal carers [30]
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Subjective burden is the strain of caregiving as per-

ceived by carers. This subjective burden is not necessarily

strongly related to the objective burden of caregiving [22,

28, 42]. Put differently, some carers perform many care

tasks but do not feel strained, while others perform just a

few tasks and consider this to be very straining.

A variety of subjective burden instruments exist. Most

provide a detailed description of the impact of caregiving

on things like mental health, physical health, and social and

financial problems [29, 46, 47]. Some instruments implic-

itly or explicitly include positive aspects of caring, such as

fulfillment from caring, e.g., the Self-Rated Burden (SRB)

scale [22, 47] and Caregiver Strain Index plus (CSI?) [48,

49]. It is important to note that subjective burden instru-

ments do not provide an economic valuation of informal

care. Therefore, these instruments are unsuited to include

informal care in the most common types of economic

evaluations. This is also the case for some instruments that

have been developed to measure caregiver quality of life

(see, for example, Deeken et al. [29]), but lack an aggregate

utility score. How the information such instruments pro-

vide can be used in the context of economic evaluations is

highlighted Sect. 4.

The effect of providing informal care on carers’ health can

be expressed in changes in health-related quality of life

(Table 1) [16, 22, 24, 41, 50] and measured in terms of

quality-adjusted life-years (QALYs; Table 1) (e.g., Drum-

mond et al. [19]). In the context of an economic evaluation,

this can best be assessed directly by measuring changes in

carers’ health due to the intervention. In other words, mea-

suring differences in health of carers between treatment

arms. If this is not feasible, one can fall back on indirect

evidence. For instance, by investigating the influence of

informal care hours on health [16]. Alternatively, researchers

can compare health of carers to the health of the population at

large [41, 51]. It needs noting, however, that health effects

may originate not only from the strain of caregiving, but also

from the mere fact that a loved one has a serious illness or

condition. This family effect can occur in a broader range of

significant others than just the carer(s) [16, 24].

Informal care can have an impact on different life

domains, also beyond health. Therefore, one may also

consider measuring well-being, or general quality of life, of

carers. One way of doing so is by measuring happiness of

carers. Happiness, in general terms, is the judgment of an

individual of the quality of their life as a whole [52]. As

such, it can be seen as an expression of (experienced)

utility or welfare, relevant in economic decision making.

Important to note here is that changes in happiness may

have different underlying sources. For example, caregiving

can influence happiness of carers, but the knowledge that a

direct family member suffers from a serious illness or

condition can also have an impact, i.e., the family effect.

Therefore, as with health effects, relevant changes in well-

being can occur in a wider range of significant others, e.g.,

non-caring family members [24].

3 How Can Informal Care Be Valued?

Inclusion of informal care in economic evaluations requires

a valuation in economic terms of the measured inputs or

effects. Different options are available for the valuation of

informal care [26–28]. The principal differences relate not

only to what is valued, but also to how the valuation is

performed.

A first important choice is whether one wishes to

incorporate informal care in the numerator or the denomi-

nator of the ICER. In other words, researchers need to

choose whether they will capture informal care on the cost

or effect side of an economic evaluation. Monetary valua-

tion methods value informal care costs, non-monetary val-

uation methods value carer effects. Moreover, methods

differ in the range of consequences of informal care they

consider in the valuation. Valuation methods can provide

either a partial or a full valuation of informal care. A partial

valuation focuses only on a selection of consequences of

caregiving, such as time investment. Full valuation methods

of informal care include all consequences of caring.

In general, from a welfare economic viewpoint, full

valuations of informal care are preferred in economic

evaluations. However, when an evaluation uses a narrower

perspective, partial valuation methods may be required.

3.1 Monetary Valuation of Informal Care

Monetary valuation methods express the value of informal

care in monetary terms. This value is multiplied with the

Table 1 Overview of non-

monetary valuation methods of

informal care

Concept Valuation method

Health-related quality of life Quality-Adjusted Life Year caregiver (QALY cg)

Care-related quality of life Carer Experience Scale (CES)

Care-related Quality of Life-7 Dimensions (CarerQol-7D)

Well-being Care-related Quality of Life-Visual Analogue Scale (CarerQol-VAS)

Process Utility (PU)
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number of care hours and included on the cost side of an

economic evaluation. Normally, one derives a monetary

value of a product or service from its market value. In other

words, by using the observed prices. However, informal

care is not traded on a normal market. Therefore, one

cannot directly observe market prices for informal care [22,

28, 32, 46, 53, 54]. Hence, estimating the value of an hour

of informal care requires other methods. Several of these

methods exist: the opportunity cost (OC), proxy good (PG),

well-being (WB), contingent valuation (CV), and conjoint

analysis (CA) methods (Table 2). These methods differ in

the way to derive values. This is explained in Sect. 5.

The OC and PG methods provide a partial valuation of

informal care. Both methods only consider the value of the

time carers sacrifice. Moreover, the OC and PG method

value all hours equally. However, the value may differ

between hours. That is, people may value the first hour

different than the 20th hour of care. Moreover, people may

prefer performing specific care tasks over others. Such

preferences are not reflected in these methods [27, 28, 46].

The WB, CV, and CA methods in principle2 provide a full

valuation of the impact of informal care.

An important advantage of valuing informal care in

monetary terms is the straightforward and uncomplicated

inclusion in economic evaluations. The derived costs (or

savings) can simply be added to other costs. A downside is

that adding of the costs of informal care to the stack of

other cost items in economic evaluations gives less explicit

attention for the consequences of a healthcare program on

carers [40]. Non-monetary valuation of informal care,

which is discussed in the next section, may provide more

explicit insight in the exact consequences of informal care.

3.2 Non-Monetary Valuation of Informal Care

The consequences of informal care, which may be nega-

tive as well as positive, can be made more explicit in an

economic evaluation by expressing it as an effect [32].

Moreover, doing so may be perceived to be consistent

with the common division between costs and effects, at

least for certain aspects of informal care (especially health

effects). Existing non-monetary valuation methods

(Table 1) value effects in terms of carers’ HR-QOL

(using QALYs), care-related quality of life, or well-being

(happiness).

By focusing on a single dimension of quality of life, i.e.,

the health domain, QALYs comprise a partial valuation of

informal care [28, 46]. Measures for deriving QALY

changes are readily available from patient studies (e.g.,

EQ-5D, SF-36, etc.).

Care-related quality of life conceptually resembles HR-

QOL valuations commonly used in economic evaluations

(in terms of QALYs), but values a broader range of utility

impacts than only health. The focus is typically on the most

prominent impacts of informal care on general quality of

life, both negative and positive. Care-related utility scores

can be calculated for each possible care profile using tar-

iffs. Hence, researchers can derive changes in care-related

utility of carers.

Two care-related quality-of-life measures are currently

available: the Carer Experience Scale (CES) [55] and the

Care-related Quality of Life (CarerQol) instrument [36, 40,

56, 57] (see Sect. 6.3). These measures aim to provide a full

valuation of informal care. They focus on capturing the

effect of informal caregiving on well-being. Therefore,

factors not directly related to caregiving, such as wealth,

are less likely to influence such care-related quality-of-life

scores.

The general well-being score is also increasingly used

as an outcome measure in the field of (health) eco-

nomics [58, 59]. The main advantage of this broad

valuation measure is that all the different effects of

informal care, such as health effects, financial problems,

or fulfillment from caregiving, are taken into account

through their impact on general well-being. Therefore,

well-being scores can constitute a full valuation of

informal care. However, effects outside the direct scope

of caregiving, such as educational level, type of job, and

family life, might influence well-being answers as well.

Moreover, the same applies to coping of carers to their

stressful situation [46]. Hence, the way in which one

derives well-being estimates is important. This is

emphasized by the fact that the causality of the rela-

tionship between caregiving and well-being effects is

ambiguous [28].

Sections 5 and 6 provide more detailed information on

the application of both the monetary and non-monetary

valuation methods. First, however, we highlight how

informal care can be included in different types of eco-

nomic evaluations.

2 These methods can also partially value informal care, depending on

the valuation exercise, e.g., when a willingness-to-pay question

specifically excludes health or labor participation effects, the

valuation is clearly partial when such effects do occur.

Table 2 Overview of monetary valuation methods of informal care

Concept Valuation method

Revealed preference-based methods

Time input caregiver Opportunity cost method (OC)

Proxy good method (PG)

Well-being caregiver Well-being method (WB)

Stated preference methods

Willingness to pay (WTP)/

willingness to accept (WTA)

Contingent valuation (CV)

Conjoint analysis (CA)
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4 How Can Informal Care Be Included in Cost-

Effectiveness/-Utility Analysis?

4.1 Cost-Effectiveness and Cost-Utility Analysis

Whether and how informal care can be included in eco-

nomic evaluations importantly depends on the type of

economic evaluation that is conducted. In this section, we

discuss which valuation methods can be used to include

informal care in CEA or CUA. Moreover, we propose

preferred options for including informal care in these types

of economic evaluation.

CEA and CUA can be conducted from a healthcare or

societal perspective. The perspective determines which

costs and effects are relevant to include in the cost-effec-

tiveness calculations. Consequently, this affects which

valuation methods are appropriate.

A study conducted from a healthcare perspective can

include health effects (QALYs) in carers on the effect side

(Table 3). This health information of carers can easily be

aggregated with patient QALYs at the effect side of the

CEA/CUA. Important to note here is that this only applies

if the measurement and valuation methods of health effects

in patients and carers are similar. Hence, in such cases, we

advise researchers to use the same generic health measure

for the carer as used for the patient to increase compara-

bility and possibility of aggregating effects in patients and

carers. More research into the sensitivity of these instru-

ments in caregivers remains important.

Costs falling on carers are commonly deemed irrelevant

when adopting a healthcare perspective. Such costs occur, for

example, due to sacrificed labor time of carers. Hence,

besides health changes, typically no further valuation meth-

ods need to be applied when taking a healthcare perspective.

However, in a CEA/CUA conducted from a societal

perspective all (sufficiently large) consequences of

caregiving are relevant (Table 3). Hence, researchers can

combine health effects measured in QALYs at the effect

side with time input of carers measured with the OC or PG

method on the cost side. Alternatively, the full impact of

informal care can be included at the cost side, e.g., using

the willingness-to-pay (WTP)/willingness-to-accept

(WTA) method (Table 3). It is not possible to combine

QALYs with the WTP/WTA method. In principle, the

latter method provides a full valuation of informal care.

Therefore, WTP/WTA should already value the health

effects of carers. Hence, combining both methods could

result in double counting of health effects.

Important to note here is that researchers in general need

to be aware of the risk of double counting the impact of

informal care in economic evaluations when using different

valuation methods. That is, if a particular consequence of

informal care is already included in the numerator, it

should not also be included in the denominator. Likewise,

important impacts should not go unnoticed. An extensive

discussion of this topic can be found in the literature [22,

27, 28, 46].

It should be emphasized that the above pertains to eco-

nomic evaluations of interventions aimed at patients, in

which case informal carers invest time in care and experi-

ence—both negative and positive—effects from caregiving.

On top of these effects, as discussed in Sect. 1, informal

carers—and other non-caring family members—may expe-

rience family effects from the fact that their loved one is ill.

The latter effects are rarely considered in economic evalu-

ations. On the other hand, when evaluating interventions

specifically aimed at informal carers, caregiver outcomes are

central. This, for example, applies to comparative research of

different types of support or respite programs for carers. In

such cases, the overall impact of caring can be included at the

effect side of a CEA/CUA using a care-related quality-of-life

instrument. This provides a full valuation of the impact of

informal care in effect terms.

4.2 Other Types of Economic Evaluations: Cost-

Benefit or Multi-Criteria Analysis

A CBA performed from a healthcare perspective can include

informal care by measuring health effects in carers. Because

CBA expresses all costs and effects exclusively in monetary

value, these health effects should be valued in monetary

terms. Arguably, the same monetary value as used for mon-

etizing health effects in patients should be used (Table 3).

Researchers conducting a CBA from a societal per-

spective could opt to measure time input of carers and

multiply this with a WTA/WTP estimate per hour of

informal care (Table 3). If the underlying valuation exer-

cise was sufficiently broad, this method values the full

impact of informal care.

Table 3 Preferred valuation method for including informal care in

economic evaluations per type of economic evaluation

Economic evaluation Perspective Preferred valuation method

CEA/CUA Healthcare QALY cg

Societal PG/OC method ? QALY cg

CBA Healthcare QALY cga

Societal WTA/WTP

MCA Healthcare QALY cg

Societal Care related quality of life

CBA cost-benefit analysis, CEA cost-effectiveness analysis, cg care-

giver, CUA cost-utility analysis, MCA multi-criteria analysis, OC

opportunity costs, PG proxy good, QALY quality-adjusted life-year,

WTA willingness to accept, WTP willingness to pay
a Expressed in monetary terms; use same value for health effects in

caregivers as used in economic evaluation for patients’ health effects

1110 R. J. Hoefman et al.



MCA from a healthcare perspective can include infor-

mal care in its analysis by measuring QALYs of carers. In

MCA from a societal perspective, researchers can pay

explicit attention to the overall impact of a patient inter-

vention on carers. This can be done by using care-related

quality-of-life instruments, such as the CES or the

CarerQol. The outcomes can then be presented next to

other outcomes of interest. Important to note here is that

researchers can also present information on the objective

burden (i.e., number of hours of caregiving) or subjective

burden (e.g. felt strain of caregiving) of caregiving in

MCA. Different methods to measure these two types of

burden are described in the iVICQ [30].

5 How Can Informal Care be Valued in Monetary

Terms?

In this section, which follows on from Sect. 3.1, we provide

detailed guidance on how to use different monetary valu-

ation methods.

5.1 Opportunity Cost Method

The number of hours of activities sacrificed in order to be

able to provide care are central in the OC method. The OC

method calculates the value of informal care by multiply-

ing these hours of sacrificed activities with a value per hour

for each activity. A general typology of sacrificed activities

includes paid work, unpaid work (i.e., voluntary work or

housekeeping), and leisure time (Table 4).

To register the amount of time sacrificed per activity, recall

methods can be used (Fig. 2). A difficulty of such retrospective

questions is that respondents might find it hard to indicate how

Table 4 Information needed for calculating monetary valuation of

informal care

Method Measurement of

time spent on:

Valuation hour informal care based

on:

OC Paid work Gross personal income caregiver

Unpaid work

Leisure time

PG Household

activities

Tariff market substitute household

activitiesa

Personal care

Practical support

WB Informal care Conduct WB study among own

sample

Monetary value WB studya

WTP/

WTA

Informal care Elicit WTP/WTA in own sample

with CV/CA experiment

WTP/WTA from CV/CA studya

CA conjoint analysis, CV contingent valuation, OC opportunity costs,

PG proxy good, WB well-being, WTA willingness to accept, WTP

willingness to pay
a Use external references

Fig. 2 Recall method:

opportunity cost method [30]
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much time they have sacrificed. Moreover, they might find it

difficult to distinguish between ‘normal time use’ and informal

care activities. This especially applies to carers who have been

performing care for longer periods of time. In this situation,

researchers can use hypothetical questions (Fig. 3). In these

questions, respondents indicate which activities they would

perform if informal care was not needed anymore.

Once the number of hours sacrificed per activity is

known, these hours need to be valued. The value per hour

for paid work, unpaid work, or leisure time can be set at

different levels (Table 4). Often, the gross hourly wage of

the respondent is used for paid work. However, many ca-

rers do not have a paid job, e.g., because they are the

housekeeper or retired, and their wage rate is therefore

unknown. For carers below retirement age, researchers can

resort to an equivalent of the wage rate, such as the average

hourly wage rate of persons of the same sex, age, and

educational level. Another option is the reservation wage

rate, which represents the hypothetical wage rate for which

the unemployed carer would be willing to provide an hour

of paid work. For carers who are retired, the activities

sacrificed may be voluntary work or leisure time. If

available, local tariffs from value of time studies can be

applied. Otherwise, the PG method (see next section) may

be the next nest alternative.

The use of wage rates in the valuation of informal care

obviously may raise equity questions, because the (social)

value of informal care is then related to the occupational

position or educational level of the caregiver. Whether it is

appropriate and fair that the value of an hour of informal

care provided by a lawyer would be worth more than that

of a waiter is open for debate.

Sometimes studies use the wage rate for all time com-

ponents. Researchers can use an adapted gross hourly wage

or a direct valuation to value household activities and lei-

sure. However, both may prove difficult to obtain. More-

over, adjustments to the gross hourly wage rate tend to be

relatively arbitrary.

For an example of the application of the OC method, see

Fig. 4. More background information on the OC method

can be found in the literature [27, 28, 46, 60]. Monetary

values of studies using the OC method to value informal

care range from €5 to €29 per hour3 (for examples, see

previous publications [60–75]).

3 Values are in 2012 euros. Values in euros before 2012 can be

converted to 2012 euros by multiplying with the annual average rates

of change in harmonized indices of consumer prices (HICPs) [102].

Currencies other than euros were first converted with historical

currency rates.

Fig. 3 Hypothetical questions:

opportunity cost method [30]

Fig. 4 Numerical example:

opportunity cost method [30]

1112 R. J. Hoefman et al.



5.2 Proxy Good Method

The PG method calculates the value of informal care by

multiplying the number of hours spent on informal care by

a value per hour for each care task performed. Usually

household activities, personal care, and practical support

are distinguished (Table 4). In the PG method, the value

per hour is based on the shadow price of a market sub-

stitute. Market prices can vary per task, because they are

performed by care professionals earning different wages

(Table 4). Several studies have applied the PG method.

Values per hour spent on informal care in these studies

range from €3 to €263 [60, 61, 69, 76–82]. For example, in

The Netherlands the tariff for a market substitute for

household activities is set to €12.50 [83].

The PG method uses wages earned by substitutes such

as household helpers or specialized nurses. In doing so, the

PG method provides insight into the costs of replacing

informal care with formal care. An important, and probably

unrealistic, assumption underlying this method is that for-

mal and informal carers are perfect substitutes. This would

imply that they can take over each other’s tasks without

efficiency or quality losses (or gains). For instance, by

using the wage rate of a professional nurse, one implicitly

assumes that a nurse spends the same amount of time on an

activity as a carer. Contrary to the OC method, the PG

method does not relate the value of informal care to the

occupational position or educational level of the carer.

The PG method, and its pros and cons, are extensively

discussed in previous publications [27, 28, 46, 60] and the

method is applied by Van den Berg et al. [60]. Figure 5

presents an example of the PG method.

5.3 Well-Being Method

Central in the WB method is the change in well-being of

the carer due to caregiving. The WB method calculates the

monetary amount required to compensate a carer for her/

his loss in well-being due to caregiving. The WB method

multiplies this monetary value of an hour of caregiving

with the number of hours spent on informal care (Table 4).

For instance, suppose that the happiness of a carer drops

from 8 to 7 on a scale from 0 to 10 due to straining care-

giving tasks. Assuming that income positively influences

well-being, the WB method can derive the increase in

income that would exactly offset the drop in well-being

caused by caregiving. In other words, the income increase

leading to a 1-point increase in well-being. While obtaining

well-being scores in population samples is possible [84],

and is becoming more common, transforming these into a

monetary valuation of informal care requires substantial

research effort. In most cases, it will not be possible to

perform this method within an economic evaluation.

Alternatively, it is possible to use previously obtained

values. Researchers then multiply these values with the

number of hours of informal care as measured within the

economic evaluation. Depending on the availability in

the literature, values could be differentiated according to

the intensity of caregiving or tasks performed. Notes on the

calculation of a monetary value of informal care using this

method can be found in Van den Berg et al. [27]. Van den

Berg and Ferrer-i-Carbonell [84] applied the WB method

and reported an average monetary value of approximately

€123 per hour of informal care.

5.4 Stated Preference Methods

5.4.1 Contingent Valuation and Conjoint Analysis

The CV and CA methods calculate the value of informal care

by multiplying the number of hours spent on informal care

by a value per hour (Table 4). CV derives this value by

presenting respondents with a hypothetical caregiving situ-

ation and asking them to specify the minimum compensation

they would require for providing an extra hour of informal

care (Fig. 6)4. This is an example of the WTA approach.

Using CV, one can also ask what the maximum amount is

that respondents are willing to pay to reduce their informal

care provision with 1 h (WTP). In the context of valuing

informal care, WTA seems the more appropriate approach,

4 In these experiments, only the number of hours per week change;

all other things, such as the recipient’s need for care, are assumed to

remain equal in order to avoid contamination of values with other

aspects (such as the health of the patient).

Fig. 5 Numerical example:

proxy good method [30]
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because the common (policy) perspective of valuation

questions is one of increasing caregiving and thus giving up

time on other activities. Following this perspective, asking

respondents about the minimum compensation required to

provide an additional hour of care seems conceptually most

appropriate [85, 86]. Nonetheless, WTP is more commonly

used in valuation studies, often with reference to recom-

mendations of the authoritative NOAA (National Oceanic

and Atmospheric Administration) Panel that advocated

WTP as the preferred approach [87].

In CA, or a discrete choice experiment (DCE), the

monetary value of an hour of informal care is derived from

respondents in an indirect manner [88]. In these experi-

ments, respondents choose between two or more hypo-

thetical informal care situations. These situations are

described by different characteristics, also called attributes.

These are, for example, the number of hours of care per

week and the type of care tasks. To derive a monetary

value, one of the attributes should concern money. For

instance, an hourly wage rate received for informal care or

a certain tax refund from government can be used. By

varying the levels of the attributes and having respondents

make several choices, implicit preferences for attributes

can be derived. Using this information, researchers can

calculate the monetary value of all attributes.

Responses to stated preference methods such as CV and

CA are known to be prone to different biases, including

strategic answering, starting point-bias, and hypothetical

bias. Moreover, in the case of CA, it can be quite difficult

for respondents to compare different (hypothetical) sce-

narios. Finally, especially when using WTP/WTA tech-

niques, one needs to be aware of the fact that some

respondents may find it unethical to receive money to

provide more informal care or pay money to reduce it [39,

46]. For a discussion of the various biases in CV, see Van

Exel et al. [86].

Researchers can obtain monetary values in the study

sample within the context of an economic evaluation. It is

often more feasible for researchers to conduct CV than CA

in an economic evaluation. That is, designing a CA study

tends to be more complex and respondent burden is often

higher. Below we provide an (incomplete) example of a

WTA question, which can be used in this context. The

complete WTA exercise is included in the iVICQ [30].

More information on informal care CV studies can be

found in the literature [39, 86, 89, 90]. Practical applica-

tions of DCEs to the monetary value of informal care can

be found elsewhere [55, 91–94]. When obtaining values is

not feasible in a specific study, researchers can use values

reported in the literature. Monetary values for an hour of

informal care found in these studies range from €4 to €143

for CV experiments [39, 90, 95] and from €1 to €153 in CA

studies [91–93].

6 How Can Informal Care be Valued in Non-Monetary

Terms?

In this section, which follows on from Sect. 3.2, we provide

more detailed guidance on how to use different non-mon-

etary valuation methods.

6.1 Health of Caregiver

The health status of carers in terms of QALYs can be

measured with validated health utility instruments such as

the EQ-5D [96] or SF-6D [97] and valued using national

tariffs [98, 99], as is usually done in economic evaluations

(Table 5). Preferably, researchers use the same generic

health measure for the carers as the patient. This will

increase comparability and possibility of aggregating

effects in patients and carers. Ideally, researchers observe

health effects in the context of a randomized controlled

trial (RCT).

We discourage using predefined algorithms assuming

some stable relationship between the health of carers and

patients. The relationship between carer health and patient

health is unlikely to be stable [46]. Often, if the patient’s

health improves, the health of the carer will also improve

through reduced informal care needs. However, this need

not be the case. For example, when the health of the patient

improves this could postpone institutionalization of the

patient leading to prolonged informal care provision.

Moreover, the relationship between patient and carer health

does not need to be linear or symmetrical [46].

6.2 Well-Being of Caregiver

The CarerQol-Visual Analogue Scale (VAS) (Table 1)

values informal care in terms of well-being changes in

carers. The CarerQol-VAS is part of the CarerQol

Table 5 Information needed for calculating non-monetary valuation

of informal care

Concept Instrument to measure and value

Health-related quality

of life caregiver

Health utility

instrument

Tariff to calculate QALYsa

Care-related quality

of life

CES Tariff to calculate care-

related quality of lifea
CarerQol-7D

Well-being caregiver CarerQol-

VAS

Process Utility

CES Carer Experience Scale, CarerQol Care-related Quality of Life,

CarerQol-7D CarerQoL-7 Dimensions, CarerQol-VAS CarerQoL-

Visual Analogue Scale, QALY quality-adjusted life-year
a Use external references; CES tariff can be found in Al-Janabi et al.

[55], tariff for the CarerQol-7D can be found in Hoefman et al. [30]
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instrument [40]. The CarerQol-VAS is a horizontal VAS

ranging from completely unhappy (with the value 0) to

completely happy (with the value 10). Researchers can

observe differences in well-being in the context of the

evaluation of some intervention by comparing the carers in

the two (or more) arms of an RCT.

Researchers can use an additional question to the

CarerQol-VAS to quantify the process utility (PU) from

caring (Table 1). PU refers to the value attached to the

process of lending informal care by carers [11]. PU pro-

vides insight in the desirability of other persons taking over

(all) care tasks. To calculate PU, the difference in happi-

ness between two situations is taken: the CarerQol-VAS

score of the current situation minus the CarerQol-VAS

score of a hypothetical situation. In this hypothetical situ-

ation, a person selected by the care recipient and caregiver

would take over the care tasks, without changing the living

situation of the care recipient and free of charge.

6.3 Care-Related Quality of Life

To date, two measures of care-related quality of life of

carers that allow utility measurement are available. Both

are highlighted in the following sections.

6.3.1 Carer Experience Scale

The CES contains six dimensions of caregiving: (1)

activities outside caring; (2) support from family and

friends; (3) assistance from organizations and the govern-

ment; (4) fulfillment from caring; (5) control over the

caring; and (6) getting on with the care recipient.

Respondents score their care situation by indicating the

level of problems on these six dimensions. Based on the

profile indicated, a care-related utility value can be

attached to the profile, using a tariff based on preferences

of carers of elderly persons in the UK. This tariff ranges

from 0 (worst caring state) to 100 (best caring state)

(Table 4). Instructions for calculating the CES score and

more general information on the use of the CES can be

found in Al-Janabi et al. [55, 100] and Lamers et al. [55,

100].

6.3.2 CarerQol Instrument

The CarerQol instrument includes the CarerQol-VAS

(discussed in Sect. 6.2) and the CarerQol-7 Dimensions

(7D). The CarerQol-7D consists of five negative and two

positive dimensions of informal care. Negative dimensions

are (1) relational problems; (2) mental health problems; (3)

problems combining daily activities with care; (4) financial

problems; and (5) physical health problems. The positive

dimensions are (6) fulfillment from caregiving; and (7)

support with lending care. As shown in Fig. 7, respondents

indicate whether an item applies to them with three pos-

sible responses: (1) no; (2) some; and (3) a lot. Answers on

the negative dimensions of the CarerQol-7D receive a

value of 0 (a lot), 1 (some), and 2 (no). Answers on the

positive dimensions receive a value of 0 (no), 1 (some), and

2 (a lot). The CarerQol has been applied in several studies

[36, 40, 43, 50, 56].

A care-related quality-of-life score can be derived from

the CarerQol-7D profiles, using a tariff based on prefer-

ences from the general population in The Netherlands [30]

(Table 5). These tariffs are reported in the iVICQ [30] and

yield care-related utility scores ranging from 0 (worst

informal care situation) to 100 (best informal care situa-

tion) (Fig. 8). In the iVICQ, syntax files for SPSS� and

Stata� are provided to calculate CarerQol-7D scores.

7 Conclusion

Including informal care in economic evaluations of

healthcare interventions poses important methodological

questions. However, several options are available for

researchers to include it in a suitable way. This paper has

highlighted these options and highlighted methods that

facilitate inclusion in a fairly straightforward way. We

strongly encourage researchers to include informal care in

Fig. 6 Example of willingness-

to-accept question for informal

care (incomplete version) [30]
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Fig. 8 Numerical example of

the Care-related Quality of Life-

7 Dimensions (CarerQol-7D)

score [30]

Fig. 7 Care-related Quality of

Life (CarerQol) instrument [30]
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economic evaluations. This will allow decision makers to

be fully informed about the costs and consequences of

healthcare interventions, not only in patients but also in

their carers. Given the impact informal care can have on

the lives of carers and its important role in the healthcare

sector, providing information on this impact to policy

makers is clearly important. Instruments such as the iVICQ

[30] provide further guidance on how to do so. More

research in this important field and increased consensus on

how to value informal care in practice remains important.
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