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Abstract

Background There is a growing interest in incorporating

informal care in cost-of-illness studies as a relevant part of

the economic impact of some diseases.

Objective The aim of this paper was to review the recent

literature valuating the costs of informal care in a group of

selected diseases from 2005 to 2015.

Methods We carried out a systematic review on the eco-

nomic impact of informal care, focusing on six selected

diseases: arthritis or osteoarthritis, cancer, dementia,

mental diseases, multiple sclerosis and stroke.

Results We selected 91 cost-of-illness articles. The aver-

age weight attributed to the informal care cost over the

total cost was highly relevant for dementia, stroke, mental

diseases, cancer and multiple sclerosis. The most frequent

valuation method applied was the opportunity cost method,

followed by the proxy good method. The annual cost of

informal care presented a high variability depending on the

disease and geographic location. Distinguishing by type of

illness, the disease with the highest annual value of

informal caregiving was dementia, followed by mental

illness and multiple sclerosis. The average hourly unit cost

was €11.43 (2015 values), varying noticeably depending on
the geographic location.

Conclusion This paper identifies several aspects that

should be enhanced to promote comparability between

studies and countries, and it sends key messages for

incorporating informal care costs to adequately measure

the economic impact of diseases.

Key Points for Decision Makers

The significant weight of informal care on the total

cost of the selected diseases indicates that the non-

consideration of informal care represents an

underestimation of the social cost of certain diseases.

The diseases that have a greater presence in estimating

the costs of informal care are dementias, particularly

Alzheimer’s disease, followed by other conditions that

cause significant limitations on personal autonomy and

therefore a strong demand for care.

Several methodological aspects need to be improved

to promote comparability among studies that focus

on the estimation of the cost of illness from a social

perspective or that valuate informal caregiving.

1 Introduction

Population ageing is a triumph and a challenge [1]. On one

hand, it requires public authorities and society itself to

invest in policies and interventions focused on healthy and
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active ageing [2–6]. On the other hand, it will create an

added element of tension for public services hitherto con-

sidered basic services, such as pensions, health care and

long-term care [7, 8]. In precise terms, and focusing on this

last point, there is great heterogeneity in the organisation of

long-term care (LTC) among OECD countries. Despite

substantial variations across countries, family carers are the

backbone of LTC systems in OECD countries, especially in

countries with strong family traditions. In fact, the number

of informal care users is expected to rise significantly in the

coming years, especially in certain European countries. For

instance, countries such as Spain are expected to experi-

ence an increase of 140%, from approximately 1.2 million

in 2010 to more than 2.8 million in 2060. In Germany, a

51% rise is expected, from approximately 2.7 million in

2010 to 4.1 million in 2060. In the Netherlands, a 66%

increase, from 93,000 in 2010 to 154,000 in 2060, is

envisaged [9].

Due to its heterogeneity, defining informal care is not

straightforward [10]. This heterogeneity is related to dif-

ferences in time investment per day or per week, the

duration of care (in years), the type of care tasks provided

and the intensity thereof. Informal care is provided by non-

professional people, normally by family, close relatives,

friends or neighbours. In many cases, caregivers have not

received previous training despite the complexity of the

tasks related to the specific health problems and diseases

involved, i.e., personal care for people with limited

autonomy to carry out their daily living activities, house-

hold work, administrative and supervision tasks, compan-

ionship and emotional support. Informal caregivers usually

have no limits on their time spent providing care and are

often not paid for their services. Although there may be

specific benefits, training and support programmes for

carers in some countries [11], the non-professional char-

acter of caregiving and the emotional relationship between

the person being cared for and the caregiver are the most

distinctive features of informal care. By contrast, formal

care is defined as services that are provided by trained and

qualified professionals. These care services are publicly or

privately controlled and involve contracts specifying care-

based responsibilities and working regulations. Care ser-

vices are specified according to professional qualifications,

and care workers have a precise time schedule [12].

Informal care has been an invisible resource until

recently [13]. While informal care may be free of charge to

public administrations, it has its own ‘hidden costs’,

including detrimental health and psychological effects on

carers, a decrease in labour supply and the deterioration of

household finances and even being a risk factor for mor-

tality [14–17]. By contrast, some studies show several

positive aspects of informal caregiving [18, 19]. In fact, the

provision of informal care can have simultaneously

positive (companionship, satisfaction or enjoyment of

caring) and negative effects on the wellbeing of the carer

[19–21]. In this sense, LTC systems are evolving into

mixed models of care in which care is considered to be a

shared responsibility, as opposed to models in which care is

considered the responsibility of either the welfare state or,

conversely, individuals or families [12].

Cost-of-illness studies try to identify, measure and

assess healthcare and non-healthcare resources and pro-

ductivity losses that result from premature death, morbid-

ity, disability or injury due to the corresponding disease

and/or its co-morbidities [22]. This information can be

useful as the basis for economic evaluation or in helping

decision makers prioritise healthcare policies and inter-

ventions when considering efficiency. Currently, most cost-

of-illness studies of diseases include healthcare costs.

However, there is a growing interest in incorporating

informal care as part of non-healthcare costs [23–30].

Moreover, in countries that have adopted a social per-

spective in the economic evaluation of health interventions,

the costs associated with informal care can be very rele-

vant. Even among those that have adopted the perspective

of healthcare funders (healthcare costs only), if circum-

stances warrant it, they can also consider non-healthcare

costs in economic evaluations [31]. The reason is that for

certain diseases and injuries, non-consideration of non-

healthcare costs might cause an impoverished and biased

view of their real economic and social impacts. Thus,

empirical studies can support the risk of suboptimal deci-

sions based on a restricted view of benefits [32]. For

instance, in the field of economic evaluation, the inclusion

of productivity and informal care costs can have a strong

impact on cost-effectiveness outcomes. Krol et al. [33]

compared how incremental cost-effectiveness ratios

(ICERs) varied with the inclusion and exclusion of pro-

ductivity costs. The results showed that ICERs increased

due to the inclusion of productivity costs in six out of 36

cases and decreased in 30 cases; in six of the latter, the

incremental costs changed from positive to negative (the

new treatment became a cost-saving alternative). In the

case of informal care studies, the majority of economic

evaluations ignore this type of social resource. However,

its inclusion can have a relevant impact on cost-effective-

ness studies [34]. The consequence is that ignoring infor-

mal care will lead to underinvestment in interventions that

benefit people with limitations in their autonomy, and their

caregivers [35]. In the framework of cost-of-illness studies,

the exclusion of informal care leads to an underestimation

of the true social impact of a disease, especially in the case

of health problems that limit the personal autonomy of

patients.

While the strengths and weaknesses of the methods used

to valuate labour losses caused by diseases and injuries
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have been widely discussed [36–44], the available evidence

in the case of informal care is less extensive [10, 45, 46],

and many of the methods used are constantly being tested

[47–56]. There are two recent systematic literature reviews

on the inclusion of informal care, focused on economic

evaluations [34, 35]. Nevertheless, the objectives of eco-

nomic evaluation studies differ from those of cost-of-ill-

ness studies. Therefore, the aim of this paper is to review

the recent literature on the costs of informal care in two

dimensions: the disclosure and the valuation of caregiving

times. To do this, a systematic review of cost-of-illness

studies on six selected diseases (arthritis/osteoarthritis,

cancer, dementia, mental disease, multiple sclerosis and

stroke) was carried out for the period 2005–2015. These

diseases were selected due to their high prevalence and the

limitations they place on personal autonomy, therefore

generating need for personal care. As a result, this study

will identify several aspects for enhancement to promote

comparability among studies focused on valuating informal

caregiving.

2 Methods

The systematic literature review used three databases:

PubMed, the National Health Service Economic Evaluation

Database (NHS EED) and EconLit. The articles were sear-

ched in these databases by title and abstract using two dif-

ferent groups of keywords. In order to select the search

terms, we considered two recent systematic literature

reviews on the inclusion of informal care in economic

studies [34, 35]. Goodrich et al. [35] did use the terms

‘caregive*’, ‘carer family’, ‘carer home’, ‘carer informal’,

‘care*’, ‘informal caregive*’ and ‘unpaid care*’ equivalent

to the ‘care’ or ‘informal’ terms we have used, whereas Krol

et al. [34] used ‘cost’ and ‘costs’ which are equivalent to our

‘cost*’ search term. The Health Information Research Unit

at McMaster University (Hamilton, ON, Canada) specifies

the search filters for MEDLINE in Ovid syntax and the

PubMed translation. In addition, the NHS Centre for

Reviews and Dissemination also specifies the recommended

search terms to use in a systematic search. Therefore, a mix

of those search terms was used. The systematic review fol-

lowed the recommendations of the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses

(PRISMA) guidelines on reporting systematic reviews [57].

More details about the systematic review strategy can be

found in Annex 1 of the electronic supplementary material.

Papers in English measuring the cost or value of time of

informal care were included. Exclusion criteria comprised

studies that were not cost-of-illness analyses, were eco-

nomic evaluations, were reviews, were not focused on a

disease of interest, did not distinguish informal care from

other costs, were not original papers, did not evaluate

informal care, were methodological papers or were not

written in English.

A data extraction form included questions on the stud-

ies’ context (e.g. geographical study location), sampling

and sample characteristics (e.g. disease), methods and

results (e.g. method to valuate informal care, perspective)

and conclusions (e.g. results summary, study funding). The

first screening was conducted by the researcher most

experienced in systematic revisions among the authors

(MTB). Then, each abstract and paper selected was

reviewed by two investigators (LPL and RPR), and data

extraction was performed independently. The decision for

inclusion in the review was made by two investigators

(LPL and MTB). Whenever there was a disagreement, the

papers were reviewed by a third investigator (JOM).

Microsoft Excel was used to summarise the results from

the systematic literature review.

After all articles that satisfied the inclusion criteria were

collected, summary descriptive statistics were used to

describe the methodological characteristics and the type of

informal care costs analysed. A quantitative analysis was

performed based on papers reporting informal time and its

monetary value. The mean, median, standard deviation,

maximum and minimum values were calculated using

STATA 14 to summarise time and cost information among

the studies included.

To aid the comparative quantitative analysis, the mean

unit and annual costs were converted to 2015 euros (€)
using country-specific or country-group-specific inflation

on average consumer prices [58]. The annual costs and

mean unit values were adjusted by the interannual inflation

rate from the price year to 2015. If required, the unit and

annual costs from 2015 were multiplied by the European

Central Bank’s 2015 exchange rates. For papers not

reporting the year in which the costs were calculated, the

publication year was used.

To simplify the reporting of the results, the authors

created different country groups, as follows: Nordic Eur-

ope, Central Europe, Eastern Europe, Southern Europe,

British Isles, Europe, North America, Asia-Oceania, low-

middle-income countries (including Africa, India, Latin

America, Sri Lanka, low-income countries, and lower-

middle-income countries), and other countries (including

high-income countries, worldwide, and upper-middle-in-

come countries).

3 Results

The search identified a total of 1705 studies of interest. Of

those, 157 studies were not included because they were

duplicates. Of the rest of the papers (n = 1548), 1277 were
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excluded because they were not cost-of-illness analyses;

were economic evaluations or reviews; or were not focused

on the disease of interest. A total of 271 articles that met

the initial inclusion criteria were included in the full-text

review. Finally, we selected 91 cost-of-illness studies

(Fig. 1).

Of the 91 cost-of-illness articles included, 29 used a

retrospective analysis, and 44 used a prospective analysis

(Table 1). They used samples ranging from 57 to 3440

individuals. Regarding illness, dementia was the most

prevalent disease in which informal care costs were anal-

ysed (37 articles), followed by multiple sclerosis (18),

cancer (14), stroke and mental illness (9 each) and arthritis/

arthrosis (4). The US was the country with the highest

number of papers (14). However, once European studies

were aggregated, this continent had more estimations of

caregiving (with a total of 67 articles), with Spain occu-

pying first place, followed by the UK, Sweden, Germany

and Italy. Of the 91 papers selected, the most were pub-

lished in 2006 (20 published articles), followed by 2013

and the first eight months of 2015 (12 articles).

The majority of the studies (87%) included several types

of costs (healthcare and non-healthcare costs). The

remaining 13% focused on estimating only the cost of

informal care. In almost 70% of the studies, informal care

was valuated without indicating whether caring time

157 excluded (duplicates)

PubMed 131
NHS EED 20
Econlit  6

1277 excluded because

Not a cost-of-illness analysis 1076
Was an economic evaluation 109
Was a review (not related with cost) 70
Was a review (related with cost) 21
Not disease of interest 1

1548 titles and abstracts identified

PubMed 1416
NHS EED 81
Econlit 47
Others 4 

271 papers selected for review

91 cost-of-illness papers included

180 excluded because
Was an economic evaluation 18
Not disease of interest 20
Do not distinguish informal care from others costs  5 
Not an original paper     5 
Not a cost-of-illness analysis    2
Does not value informal care 73
Not English language 13
Others       6
Repeated 13
Was a review 15
Was a methodological paper 10

1705 hits identified by the search

PubMed 1548
NHS EED 100
Econlit 53
Others 4

Fig. 1 Flowchart of study

identification and selection.

NHS EED National Health

Service Economic Evaluation

Database
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Table 1 Methodological

characteristics of the cost-of-

illness studies (N = 91)

Variable Number of studies %

Study design

Prospective 29 31.8

Retrospective 44 48.4

Both 2 2.2

Not specified 16 17.6

Type of costing analysis

Bottom-up 73 80.2

Top-down 11 12.1

Both 4 4.4

Not specified 3 3.3

Cost included

All costs 78 86.7

Just informal costs 13 13.3

Valuation method

Opportunity costs method 54 59.3

Proxy good method 25 27.4

Several 7 7.7

Illness

Arthritis or osteoarthritis 4 4.4

Cancer 14 15.4

Dementia 37 40.7

Mental illness 9 9.9

Multiple sclerosis 18 19.8

Stroke/cerebrovascular accident 9 9.8

Geographic location

Europe 67 73.6

Nordic Europe 10 10.9

Central Europe 17 18.6

Eastern Europe 4 4.4

Southern Europe 14 15.3

British Isles 14 15.3

Rest of Europea 8 8.9

North America 14 15.3

Asian/Oceania countries 5 5.5

Low-middle-income countries 2 2.2

Othersb 3 3.3

Type of caregivers

Main caregivers 17 18.6

Main caregivers plus others 11 12.1

All (no distinction) 63 69.3

Time method reveal

Recall methods 25 27.4

Direct question 14 15.2

Others 4 4.4

Not specified 48 53.3

Time of care explicit in the article (yes)c 61 67.0

Time of caregiving activities detailed in the article (yes)d 8 8.9

Caregiver hours censored (yes) 17 18.6

Severity of disease or dependent grade considered (yes) 39 43.3
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corresponded to the primary caregiver or primary and other

secondary caregivers. Among the studies carried out, 27%

used the recall method with a structured questionnaire,

14% used direct questions, and 4% used other methods.

Approximately 53% did not detail the method used to

measure care time. Only eight articles showed the time

spent by caregivers in each activity, and 17 applied time

restrictions in caregiving hours (most applying a maximum

of 16 daily hours, assuming 8 h of rest). Thus, the most

frequent valuation method found was the opportunity cost

method (54 studies), followed by the proxy good method

(24). Seven articles applied several methods. Finally, more

than 50% of the studies included were funded by private

sectors/companies (Table 1; interested readers may find

more detail by geographical area in the electronic supple-

mentary material). In 51% of the studies, the hourly unit

cost applied to valuate caregiving appeared explicitly. In

the remaining 49%, either it was not expressly indicated or

there was no unique shadow price (that is, an imputed

valuation of a service for which no market price exists

[59]), making it impossible to obtain the unique unit value.

The presence of multiple values for care time mainly

occurred in studies where the opportunity cost method was

applied, with different shadow prices based on the activity

given up (leisure or working time), or in studies where the

proxy good method was applied, with prices differentiated

depending on the activity (personal care, administrative

activities, domestic work, etc.).

In the 91 studies, 98 estimations of weekly caregiving

time and 107 values of unit costs were obtained. Regarding

care time, the average caregiving time was 32.4 h per week

(standard deviation [SD] 23.8), ranging from 2 to 120 h,

depending on the disease (Table 2). Among the diseases

considered, dementia, mental illness and multiple sclerosis

required the most care time (36, 32 and 30 weekly hours,

respectively). Depending on the country or geographic

location, the amount of caregiving time varied signifi-

cantly. Dementia was the disease analysed most frequently.

Focusing on this illness, we can carry out a more homo-

geneous comparison of the results by groups of countries.

Focusing on dementia, studies carried out in Southern

European countries and the British Isles show that those

countries spent on average 67 and 57 h per week on caring,

respectively, followed by Eastern Europe, with 42 h. Asian

countries invested on average 19 h a week.

The average hourly unit cost used to valuate informal

caregiving in the included studies was €11.43 (SD 6.32).

Nevertheless, this unit cost varied noticeably among the

different geographic locations (Table 3). The highest values

were found in studies conducted in North America, Central

Europe, the British Isles and the Nordic countries, with

€14.97, €14.68, €13.92 and €13.58 per hour, respectively.

By contrast, low-middle-income countries and Eastern

Europe had average hourly unit costs of informal care of

€5.40 and €3.68, respectively. In dementia studies, the fig-

ures were slightly higher. Again, Central Europe, the Nordic

countries and North America were those with the highest

hourly unit costs (€15.85, €14.63 and €14.32, respectively),
with the average for all countries being €10.78, while low-
middle-income countries and Eastern Europe were those

with the lowest (€5.40 and €3.29, respectively).
Taking into account the technique applied, we observed

differences in the unit cost considered (Table 4). Among

studies that used the opportunity cost method, the hourly

average unit cost was €10.14 (SD 4.78), with values

ranging from €3.71 (in Eastern Europe) to €15.95 (in North

America). Meanwhile, the average unit cost used under the

proxy good method was €14.86 (SD 7.89), fluctuating

between €4.56 (in Eastern countries) and €21.77 (in Nordic

countries).

Regarding costs, the average weight attributed to

informal care of the total cost was 50.0% for dementia,

28.0% for stroke, 27.7% for mental illnesses, 24.3% for

cancer, 22.9% for multiple sclerosis and 9.3% for arthritis

or osteoarthritis. Considering all studies included, the

annual cost of informal care was €17,049 (SD 19,550)

Table 1 continued Variable Number of studies %

Funding resources

Public 29 31.9

Private 47 51.6

Mix (public and private) 5 5.5

No information 10 11.0

EEA European economic area
a Rest of Europe includes studies involving several countries from EU-25, EU-15 and EU-27 plus can-

didate countries, EEA countries
b Others includes high-income countries and worldwide
c The number of hours of informal care (daily, weekly…) is explicitly stated in the study
d Personal care, administrative activities, domestic work, etc

336 J. Oliva-Moreno et al.



(year 2015), with values ranging from €26 to €160,970
(Table 5). When differentiating by type of illness, the ill-

ness with the highest annual value of informal caregiving

was dementia, followed by mental illness and multiple

sclerosis, with €21,065 (SD 21,793), €15,416 (SD 16,311)

and €12,709 (SD 16,763), respectively. Needless to say, the

value of this cost might vary significantly depending on the

country or geographic location. The highest annual cost of

informal care was obtained in the British Isles, with an

average of €42,956 (SD 44,514), followed by the Southern

and Nordic countries with €27,966 (SD 17,152) and

€27,283 (SD 25,749), respectively (Table 5).

4 Discussion and Conclusion

This study conducted a review of the inclusion of informal

care in cost-of-illness studies during the period 2005–2015.

Several patterns of interest were observed from this anal-

ysis. First, the significant weight of informal care as a

percentage of the total cost of the diseases selected indi-

cated that the non-consideration of informal care repre-

sented an underestimation of the social cost of certain

diseases. In fact, jointly with the 91 cost-of-illness studies

analysed, four studies were identified that estimated the

aggregated impact of the value of informal care (that is,

without differentiating between any disease at an

aggregate/national level). These studies were conducted in

the US, Canada, France and Spain [60–63]. The results of

these studies confirmed that informal caregiving has a

highly significant economic impact at an aggregated level.

A US paper [60] estimated a total value of informal care of

US$221 billion to US$642 billion (with the proxy good

method) and $522 billion (with the opportunity cost

method) in 2012. These figures are equivalent to 1.4–4.0%

of US GDP in 2012. Paraponaris et al. [61], using the proxy

good approach, valuated informal care in France at €6.6
billion in 1999 (equivalent to 0.5% of French GDP in

1999). Hollander et al. [62], also using the proxy good

method, estimated the value of informal caregiving in

Canada to be CAN$17 billion in 2007 (equivalent to 1.1%

of Canadian GDP). Oliva-Moreno et al. [63], using the

opportunity cost, proxy good and contingent valuation

methods, estimated the monetary value of informal care in

Spain to range from €18.9 billion to €53.3 billion in 2008

(equivalent to 1.7–4.9% of Spanish GDP). The differences

in the results of these four studies may be due to

methodological issues and the different development of

formal LTC systems among countries. In any case, even in

those countries with more conservative figures, the mone-

tary value of informal care reaches very high figures.

Second, the diseases that have a greater presence in

estimating the costs of informal care are dementias, par-

ticularly Alzheimer’s disease, followed by other conditions

Table 2 Weekly caregiving time by illness

Illness Number of

estimations

Average weekly

care time

Median weekly

care time

Standard

deviation

Lowest

value

Highest

value

By illness

Arthritis or osteoarthritis 0

Cancer 11 15.59 15 16.75 1.7 58.1

Dementia 63 36.38 25.90 24.38 10 120.60

Mental illness 5 32.58 12.20 32.76 2.30 68.20

Multiple sclerosis 14 30.47 23.95 21.34 5.3 79.6

Stroke 5 23.98 24.6 11.98 8.4 40.7

All 98 32.38 25.2 23.80 1.7 120.30

For dementia by geographic location

Nordic 6 33.13 24.60 14.48 23.50 56.70

Central Europe 13 31.23 24.40 19.26 12.30 79.50

Eastern Europe 3 41.46 49.50 13.91 25.40 49.50

Southern Europe 9 67.41 70.40 26.28 37.40 120.60

British Isles 7 56.94 56.00 30.90 10.00 109.30

Rest of Europe 2 18.55 18.55 10.39 11.20 25.90

North America 5 30.36 25.90 18.84 11.20 60.90

Asian/Oceanic countries 7 18.80 17.60 6.31 11.20 25.90

Low-middle-income countries 6 20.76 25.20 7.41 11.20 25.90

Others 5 22.54 25.20 6.34 11.20 25.90

All 63 36.38 25.90 24.38 10.00 120.60
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that cause significant limitations on personal autonomy and

thus a significant demand for care. It is interesting to note

how important the presence of cancer is. Although we have

no previous works for comparison, our impression is that

its presence has clearly grown in recent years. By contrast,

arthritis/osteoarthritis, a disease that by its very nature and

its high prevalence limits the autonomy of a large number

of people, is weakly represented.

Table 3 Unit cost (euros) of informal care hours provided by geographic location (year 2015 costs)

Number of

estimations

Average unit

cost

Median unit

cost

Standard

deviation

Lowest

value

Highest

value

Nordic 12 13.58 11.32 8.41 2.81 34.61

Central Europe 22 14.68 12.93 6.93 7.03 37.52

Eastern Europe 5 3.68 2.73 1.86 2.00 6.54

Southern Europe 18 8.58 8.29 2.99 3.80 15.56

British Isles 18 13.92 13.58 6.00 5.51 24.14

Rest of Europe 4 8.84 9.60 3.82 3.54 12.64

North America 10 14.97 15.45 3.41 7.21 18.97

Asian/Oceanic countries 7 10.75 11.67 5.25 5.50 20.12

Low-middle-income countries 6 5.40 6.13 3.51 0.51 9.00

Others 5 6.92 8.20 2.99 2.19 9.98

All 107 11.43 9.94 6.32 0.51 37.52

For dementia by geographic location

Nordic 6 14.63 12.54 4.30 2.81 34.61

Central Europe 15 15.85 14.57 7.44 8.72 37.52

Eastern Europe 3 3.29 2.73 1.10 2.58 4.56

Southern Europe 9 7.88 6.77 3.80 15.56

British Isles 7 8.24 9.40 4.69 5.51 15.22

Rest of Europe 2 9.60 9.60 0.30 9.39 9.81

North America 6 14.32 14.85 4.30 7.21 18.97

Asian Oceanic 7 10.75 11.67 5.25 5.50 20.12

Low-middle-income countries 6 5.40 6.13 3.51 0.51 9.00

Others 5 6.92 8.20 2.99 2.19 9.98

All 66 10.78 9.48 6.84 0.51 37.52

Table 4 Unit cost (euros) of informal care hours provided by geographic location and valuation method applied (year 2015 costs)

Opportunity costs method Proxy good method

Number of

estimations

Average unit

cost/h

Standard

deviation

Number of

estimations

Average unit

cost/h

Standard

deviation

Nordic 4 10.63 5.30 4 21.77 8.90

Central Europe 7 11.30 3.34 12 18.00 7.64

Eastern Europe 3 3.71 2.47 1 4.56

Southern Europe 7 8.16 1.11 8 9.87 4.10

British Isles 8 14.14 4.33 7 12.71 7.70

Rest of Europe 4 8.84 3.82 0

North America 8 15.95 2.30 1 14.81

Asian Oceanic 6 9.19 3.55 0

Low-middle-income countries 6 5.40 3.51 0

Others 5 6.92 2.99 0

All 58 10.14 4.78 33 14.86 7.89
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While the US is the country with the most studies

included in the review, Europe is the continent where the

most studies on the cost of informal care have been carried

out. Nevertheless, in Europe, there is no unique LTC

model. While we can speak generically about different

models (Nordic, Central European, Anglo-Saxon,

Mediterranean) [64, 65], each country has its own cultural

peculiarities, family traditions, levels of income per capita,

etc., which means that LTC systems can present

notable differences. This is reflected indirectly in the dif-

ferences between countries in the time of care reported by

carers and in the annual cost of informal care. The intensity

of informal care (weekly hours of care) is probably

inversely associated with the development of the LTC

system of each country. Additionally, differences found in

the unit costs among countries could be explained by the

differences in income per capita and salaries, which

determine the shadow price applied in each country, and by

the social consideration of informal care among the

countries.

Some relevant methodological aspects are not consid-

ered in many of the articles reviewed. For instance, it

would be useful to disaggregate the time spent according to

the valuation method used (time of paid work, domestic

work and leisure, in the case of the opportunity cost

approach, and care tasks, in the case of the proxy good

method) and explicitly show the shadow price used in each

of the disaggregated categories and the final unit cost of a

standard hour of care. Another aspect to consider is whe-

ther the care time includes some sort of censorship (the

carer’s maximum hours of care per day or per week) and, if

so, what that censorship is and how it is applied. For

example, it can be determined that a carer must have a

minimum rest period per day (i.e. 8 h) [66–69]. Once the

care tasks have been differentiated, if the number of hours

of daily care exceeds 16 h (24 h minus 8 h of rest), then the

excess care time can be detracted from the supervision task

time because this is the type of task that occurs most often

in situations of conjoint production [70]. In any case, to

facilitate comparability among studies, it is recommended

to show disaggregated time before and after applying care

limits on daily, weekly or monthly bases.

Another interesting aspect found during the review was

the nonexistence of the use of the diary method to reveal

care time. Despite its potential advantages [10, 45], the

diary method is time intensive and requires a high degree

of motivation among carers to ensure good compliance.

These elements may be why researchers opt for simpler

methods without having to face sampling losses, such as

the recall method or even direct questions about care time.

In this sense, there is an important field of research to

develop for analysing whether the valuation method chosen

Table 5 Average annual cost (euros) of informal care by illness (year 2015 costs)

Illness Number of

estimations

Average annual

cost

Median annual

cost

Standard

deviation

Lowest

value

Highest

value

By illness

Arthritis or osteoarthritis 4 1839 1704 1954 26 3920

Cancer 15 9927 4551 9763 159 26,224

Dementia 89 21,065 14,899 21,793 130 160,970

Mental illness 8 15,416 10,546 16,311 1300 48,726

Multiple sclerosis 19 12,709 5683 16,763 554 57,774

Stroke 9 6576 4496 3637 3360 13,117

All 144 17,049 12,390 19,550 26 160,970

For dementia by geographic location

Nordic 8 27,283 19,512 25,749 6317 83,191

Central Europe 22 21,126 17,822 12,551 7708 56,435

Eastern Europe 3 5106 3400 3564 2714 9202

Southern Europe 12 27,966 22,377 17,152 10,625 65,858

British Isles 10 42,956 31,557 44,514 11,080 160,970

Rest of Europe 6 18,306 13,121 18,124 3298 54,427

North America 8 18,639 18,542 8500 5149 30,633

Asian/Oceanic countries 8 7871 7448 2752 4815 13,939

Low-middle-income countries 7 8355 7583 6657 131 17,313

Others 5 6175 3611 5525 675 13,079

All 89 21,065 14,899 21,793 131 160,971
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influences the care times declared. For instance, van den

Berg and Spauwen [47] compared the application of the

opportunity cost and proxy good methods to determine a

monetary value of informal care. The authors concluded

that the two methods did not differ greatly with respect to

the valuation step; the differences were small or explained

by the relatively low cost of housework in the case of the

proxy good method. However, the measurement step

seemed to be more problematic; the opportunity cost and

proxy good methods yielded considerably different results

in terms of care-time estimations.

Considering the valuation methods, the opportunity cost

method (69%) and the proxy good method (27%) were the

most frequently used approaches (with 8% of studies

combining several methods in the main analysis). In gen-

eral, determining the value of care time is a complex task,

from both theoretical and applied perspectives. Our work

aims to be a snapshot of the methods and variations

observed in cost-of-illness studies carried out over the last

decade. There are other relevant works that have not

focused on estimating the cost of informal care for a par-

ticular disease, and they have therefore not been included

in our review. However, they have studied different

methodological approaches in assessing the care time, in

valuating different tasks and in assessing the care time

spent by different agents (caregivers, non-caregivers, care

recipients). These papers have analysed the feasibility of

using contingent valuation (CV) [50] and well-being

methods to valuate informal care [51], the differences

between willingness to pay (WTP) and willingness to

accept (WTA) values in caregivers and care recipients [52],

the application of the conjoint measurement method to

determine a monetary value of informal care [53, 54], the

use of a discrete choice experiment to valuate informal care

tasks [55] and the feasibility of deriving a monetary valu-

ation for informal care from the preferences of non-carers

[56].

In our review, we also found studies that applied more

than one valuation technique in the main analysis

[68, 71–76]. These works are relevant because performing

different estimations is interesting not only from a

methodological point of view but also for decision makers.

For all articles reviewed, the hourly unit costs used under

the opportunity cost method were lower compared with

those used under the proxy good method (on average

€10.14 vs €14.86). In principle, it could be expected that

the unit cost of the time of informal care was greater when

applying the opportunity cost method than when applying

the replacement cost method. However, it should be noted

that applying the opportunity cost approach led to several

shadow prices: assessment of lost work time (high), time

valuation of domestic work (low) and assessment of leisure

time (low and in many studies the same value as for

domestic work). Instead, the proxy good method often used

a weighted average value corresponding to personal ser-

vices and domestic tasks. Some studies distinguished

between different tasks, and it was possible to impute a

different value per task, but usually, the same value was

used for all time spent providing care.

As noted in the introduction, most OECD countries are

moving towards a model of shared responsibility in caring

for people with limited autonomy. Thus, the identification,

measurement and valuation of informal care are very rel-

evant but do not necessarily imply that informal care will

be completely replaced by formal care. In fact, although

the literature on the relationship between formal and

informal care is growing, the number of works that explore

this relationship is still limited. There are different

hypotheses to explain the relationship between formal and

informal care [15]. According to the compensatory model,

caregivers turn to formal care as a last resort once other

possibilities have been exhausted. The substitution effect

model supports the idea that informal and formal care are

substitute goods in most cases. The complementary model

proposes that professional formal care supports informal

care without actually replacing it. Task-specific models

note that the nature of a task determines the type of care

provision (formal care is used for more complex tasks or

those that require more specialised attention, while infor-

mal care is more focused on affective support, supervision

and day-to-day care). Recently published papers suggest

that there is not a dominant model [15, 77–87]. Thus,

substituting formal for informal care when needs are

growing does not entail fewer interventions from informal

carers (in terms of frequency) than previously. For

instance, Lee and Kim [82] found that family health care

has a large substitute effect for diabetics and there is also

weak evidence that informal family health care has sub-

stitute effects for high blood pressure and mental illnesses.

Therefore, the nature of the relationship between formal

and informal care will be determined by the disease that

instigates the need for care, the disease severity, the type of

care and tasks that the dependent person requires, the level

of training of the carer, the family relationship with the

carer, family income, and sociocultural elements.

As Arno et al. noted in their paper, ‘‘Imputing an eco-

nomic value to the extraordinary level of caregiving

described in this study does not detract from the emotional,

cultural, and societal values expressed through informal

caregiving. On the contrary, it enhances their importance

by providing a tangible measure of the vast but vulnerable

base upon which our chronic care system rests’’ [88].

Family support and informal care should be regarded as a

fundamental part of the LTC system [89]. Informal care in

the future will remain a cornerstone in the care of depen-

dents and, therefore, an important part of the social costs
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associated with certain diseases [90]. The challenge is to

improve the coordination among health systems, social

care systems and households, with the aim of attaining an

efficient and equitable allocation of resources to improve

citizens’ well-being [91]. As Nolte and Pitchforth noted,

‘‘the rising burden of chronic disease and of the number of

people with complex care needs require the development of

delivery systems that bring together a range of profes-

sionals and skills from both the cure (health care) and care

(long-term and social-care) sectors’’ [92]. In this context, it

is expected that public authorities will adopt or expand

specific strategies and measures for the support of informal

carers, such as information, training, education, housing

adaptation, technical supplies, respite care, psychological

support, flexible working arrangements, benefits, and a

higher provision of formal care [11, 93]. However, we need

many more valuations of these types of programmes as

well as evidence of the economic and social impacts of

integrated care.

Some of the results of our review are comparable with

those obtained in the reviews of economic valuations per-

formed by Goodrich et al. [35] and Krol et al. [34].

Informal care is not consistently included in the economic

studies, and there is a need for greater transparency and

clarity in their methods and results. From our point of view,

this involves minimal recommendations for authors of

studies that include informal care costs in their analyses.

(1) Clearly indicate whether the collection of information is

prospective or retrospective; (2) clearly indicate how time

of care is revealed (collection method); (3) provide more

detailed information on the different tasks of care; (4)

explicitly state the time of care (total and for each task); (5)

explicitly state the unit value of time of care (for each task

and the weighted shadow price for total care); (6) differ-

entiate whether time of care refers to the primary caregiver

or includes others caregivers (display the time of care

performing tasks for main and other caregivers); (7) if there

were a censorship in time of care, clearly indicate the

maximum time of daily care considered; (8) if possible,

differentiate by the degree of severity of illness or dis-

ability/dependence of the sample considered. We cannot

indicate which valuation method is the most appropriate.

Each of the three main methods (opportunity cost, proxy

good and contingent valuation) has advantages and limi-

tations. Additionally, there are new methods that have been

applied experimentally [50, 55] but in the future may have

greater empirical applications. We can suggest that, where

feasible, (9) researchers should use more than one method

of valuation to facilitate comparability of studies and

increase the usefulness of the analysis for decision makers.

Our systematic literature review used three databases:

MEDLINE (PubMed), NHS EED and Econlit [94].

MEDLINE was selected as one of the main major

biomedical databases used in this field to conduct sys-

tematic literature reviews. Although we are conscious that

EMBASE is also another main database, because of

resource restrictions and recommendations for using

MEDLINE instead of EMBASE [95, 96], we ended up

using MEDLINE. Other previous work [97] has shown that

very few additional-costs studies are found in EMBASE

compared with a search of MEDLINE, while a number of

papers may in fact be lost if EMBASE were to be substi-

tuted for MEDLINE. The NHS EED database was used

because of claims that it complements main search engines

such as MEDLINE [98]. We have tried to adopt a rea-

sonably broad coverage of grey literature and have exam-

ined a number of different databases. For these reasons we

are confident in that we have incorporated the most rele-

vant studies on the topic.

Because of flaws in the design and execution of this

systematic literature review, there is a risk of a systematic

deviation from the truth (i.e. overestimating or underesti-

mating the true treatment effect). In this case, there is a risk

of overestimating the results knowing that researchers will

only publish those informal care costs that show a relevant

monetary magnitude, and those informal care costs that are

not relevant or significant will not be published. We cannot

really assess the risk of individual bias because no study

has been studying those. However, most studies have been

using primary data for the cost calculation and reporting

uncertainty information such as the standard deviation of

the 95% confidence interval. So, even though there is a risk

of bias for overestimating the results, we have reported

uncertainty measures to try to inform the reader on the

magnitude of this bias.

It should be noted that our review focused on the val-

uation of informal care time. However, there are other non-

monetary costs related to informal caregiving that were not

included in the articles selected, such as the excessive

burden suffered by caregivers, represented in terms of

health, professional or social problems, and the monetary

cost associated with the activities of carers (including

travelling, parking, meals, accommodation, housing adap-

tations, costs of prostheses and devices, etc.) that are very

rarely referred to in studies on informal care [99].

Our results suggest that any program, strategy or policy

of health promotion and care for people with limited

autonomy cannot overlook the importance of informal

support networks. Taking into consideration that informal

caregiving has a very significant economic impact on total

costs, identifying and evaluating the relevance of informal

care in the economic impact of some chronic diseases

should be considered as a fundamental priority for policy

makers and for society as a whole. Theoretical and

empirical advances should be applied for better identifi-

cation of informal care time, for revealing different care
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tasks and for the proper assessment of caregiving time.

Additionally, bearing in mind that the value of informal

caregiving can be reflected not only by monetary valua-

tions (as shown this review) but also by the burden of care

caused by excessive intensity in the care provided, there is

a latent need for surveys performed at national and inter-

national levels. Thus, enhancing the method of collecting

information, in terms of the time devoted to care, the

burden of care, caregivers’ problems in different dimen-

sions (health, work, social) and positive aspects of care for

both care recipients and carers [19–21, 100–102], would

help reveal the real value associated with informal care. All

in all, improvements in the data and methods applied in

cost-of-illness studies and greater transparency in the

methodology and results of these analyses will, first, pro-

mote the comparability of informal care value among dif-

ferent countries and different chronic diseases and, second,

help in the design and valuation of social and healthcare

policies.

An integral approach to the care of chronic patients

should include the role and the needs of caregivers, reveal

their value and promote their social recognition. These are

necessary steps to improve coordination between the

healthcare system, LTC system and households to attain an

efficient and equitable allocation of available resources.

The final aim is to contribute to the sustainability of the

healthcare and LTC systems while improving citizens’

well-being.
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