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Summary
Background With population aging, the economic burden of dementia is growing in Europe. Understanding the
economic costs of dementia provides an important basis for prioritization in public health policy and resource
allocation.

Methods We calculate the economic costs of dementia, including both direct medical and social care costs and indi-
rect costs of informal care, for 11 countries in Europe. Costs are estimated using population-representative data from
the Survey of Health, Ageing, and Retirement in Europe from 2004 to 2017, supplemented with external informa-
tion about wages of care workers, dementia prevalence, and fraction of direct costs paid by other sources. We report
overall costs for persons, both living and deceased with dementia and also isolate the costs attributable to dementia
by estimating regression models that relate a given cost component to dementia while controlling for coexisting con-
ditions and demographics. We make the monetary data comparable by adjusting for inflation and Purchasing Power
Parity to 2018 euros.

Findings Average annual direct out of pocket costs that can be attributed to dementia vary between EUR 253(95% CI:
-17 to 522) and EUR 859 (95% CI: -587 to 2306) across countries, but are not statistically significant after adjustment
for multiple testing. Average annual hours of informal care that can be attributed to dementia vary between 163
(95% CI: 27−299) and 1051 (95% CI: 15−2086) annual hours across countries, and are statistically significant in all
countries before adjustment for multiple testing, and in seven out of 11 countries after this adjustment. Combining
these estimates with external wage information in each country implies a burden between EUR 2687.4 (95% CI:
704.5 to 4670.3) and EUR 15,468 (95% CI: 8088.1 to 22,847.9) per individual with dementia per year depending on
the country. When combined with external estimates of the fraction of direct costs covered by other payment sources
(insurance, government) and numbers of individuals with dementia, estimates of the total costs of dementia at the
country level vary from EUR 162.9 million (95% CI: 56.3 to 269.5) in Estonia to EUR 32,606.9 (95% CI: 13,893.9 to
51,319.9) in Germany. Informal care costs account for the largest proportion of costs attributable to dementia in all
European countries, varying between about 50% and about 90%.

Interpretation The economic burden of dementia on families in terms of direct out-of-pocket and informal care
costs varies greatly by country, depending on the health and social care systems. Informal care costs accounts for the
largest proportion of costs, requiring policy attention to dementia care provision and costs.
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Introduction
Dementia imposes a large burden on health and social
care systems around the world, and this burden will rise
over the next three decades. In Europe, the number of
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Research in context

Evidence before this study

Dementia is a public health priority in an increasing
number of countries. As populations age, the number
of people affected by dementia is growing, and in
Europe, the number of dementia cases is estimated to
increase from 7¢7 million in 2001 to 15¢9 million in
2040. Accordingly, the costs of dementia are forecasted
to also rise. The total economic impact of dementia on
the patients’ families and society overall goes beyond
the direct cost of care, as family members often provide
care themselves. In 2010, Alzheimer’s Disease Interna-
tional (ADI) provided the first global and regional
(grouping Europe to Western, Central, and Eastern) esti-
mates of the economic impact of dementia. A preva-
lence-based approach was taken, estimating the
economic costs to society during one year by applying
country-specific per capita costs to country-specific
prevalence estimates. Economic costs included both
direct medical (i.e., dementia care provided in primary
and secondary healthcare settings) and social care (i.e.,
paid and professional home care and residential and
nursing home care) costs and unpaid informal care
costs. Estimates of annual direct costs per person were
gathered from available studies, which in most cases
had not been carried out using population-representa-
tive samples, and applied to the estimated number of
persons with dementia in each country. For the estima-
tion of informal care costs, hours of informal care were
obtained from country-specific studies and valued at
the average wage for each country. In countries where
no data on direct or informal costs were available, they
were imputed using estimates from neighboring coun-
tries. The resulting estimates of economic costs have
been widely used to appraise the impact of dementia at
the societal level, guiding policymakers. Recently, the
World Health Organization estimated the economic
costs of dementia based on the 2019 prevalence esti-
mate from the Global Burden of Disease for the entire
European region, without analyzing variations within
Europe. There have also been several country-specific
studies based on small clinical samples that may not be
population-representative, as well as a handful of coun-
try-specific studies that have updated cost estimates
based on population-representative data.

Added value of this study

Based on the most up-to-date estimates of the number
of persons with dementia from the 2019 Alzheimer
Europe Report, we estimate the economic costs of
dementia in 11 countries in Europe. Our estimates of
the annual cost per person are based on population-
representative data from the Survey of Health, Ageing,
and Retirement in Europe and account for the costs
attributable to both persons living with dementia and
those who died with dementia. In estimating the eco-
nomic costs to society during one year as a function of
the prevalence of dementia, most prior literature has
accounted for only the economic costs incurred by

persons with dementia, not including the costs attribut-
able to the people who died with dementia during the
same time period. This can lead to an underestimation
of the economic costs of dementia, as the costs can be
higher during the last year of life, when symptoms are
often more severe and use of inpatient care tends to
increase.

Implications of all the available evidence

The costs attributable to dementia are high and set to
increase with the rising number of dementia cases in
Europe. They are, however, considerably lower than
those reported by the Alzheimer’s Association, which
estimated the average costs incurred by people with
dementia without adjusting for costs associated with
coexisting conditions. As people with dementia often
suffer from other chronic health problems such as dia-
betes and cardiovascular diseases, accounting for the
costs associated with coexisting conditions is important
in calculating costs attributable to dementia. We found
significant cross-country differences in costs attribut-
able to dementia both in terms of per capita costs and
the share of direct out-of-pocket and informal care
costs. Informal care costs accounted for the largest pro-
portion of costs attributable to dementia in all European
countries.
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dementia cases is projected to increase from 7¢7 million
in 2001 to 15¢9 million in 2040.1 Understanding the
economic consequences of dementia provides an impor-
tant basis for prioritization of resources in public health
policy development.2 At a national and international
level, strategic planning of health and social policy
requires an understanding of the magnitude of different
diseases. Estimates of the economic effects of dementia
on households and society at large can guide policy-
makers in assessing the magnitude of the challenge
that dementia presents and compare it to that of other
diseases. As supporting carers of dependent individuals
is an explicit policy goal for many European govern-
ments, estimates of the burden borne by informal carers
are important inputs for designing policies addressing
this issue.

In 2010, Alzheimer’s Disease International (ADI)
provided the first global and regional (grouping Europe
into Western, Central, and Eastern) estimates of the eco-
nomic impact of dementia.3 Economic costs included
both direct medical and social care costs as well as
unpaid informal care costs. Cost estimates were
obtained from country-specific studies, which in most
cases were not based on population-representative sam-
ples. ADI updated these estimates in 2015 to reflect
changes in prevalence.4 Most recently, In 2021, the
World Health Organization reported the global and
regional (grouping Europe as a whole) estimates of the
economic impacts of dementia based on prevalence esti-
mates from the 2019 Global Burden of Disease, data
from a systematic literature review and other sources
www.thelancet.com Vol 20 Month , 2022
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like OECD.5 There have also been several country-spe-
cific studies based on small clinical samples that may
not be population-representative, including a 2011
study in Germany and two 2015 and 2016 stu
dies in Spain,6−8 as well as a handful of country-specific
studies that have updated cost estimates based on popu-
lation-representative data.9−12

In this paper, we calculate the economic cost of
dementia in 11 countries in Europe using the most up-
to-date prevalence estimates from Alzheimer Europe
(2019) and further improving the methodological
approach to estimating costs.13 Using the most up-to-
date prevalence estimates is important to capture secu-
lar trends in dementia prevalence rates.14 In the past
two decades, a declining trend in dementia prevalence
rates has been observed in some countries,9,15,16 while
prevalence rates have remained stable or even increased
in other countries.17,18

The Survey of Health, Ageing, and Retirement in
Europe (SHARE) provides rich data on adults ages 50
and older in all 27 countries of the European Union,
Switzerland, and Israel.19 Its goal is to provide a multi-
disciplinary data resource on the influence of health
and socioeconomic factors on aging at the individual
and societal levels, eliciting information about demo-
graphics, health, cognition, health care use and costs,
formal and informal care, income, and assets. Using
the rich microdata on out-of-pocket health and social
care and unpaid informal care provision from SHARE,
we estimate average direct out-of-pocket costs and infor-
mal costs per person with dementia.

In estimating the annual economic costs of demen-
tia to society, the prior literature has accounted for only
the annual economic costs incurred by persons with
dementia who were alive at the time of the survey, not
including the costs incurred by persons who died with
dementia during the year of their death. This can lead
to an underestimation of the economic burden of
dementia, as costs can be higher during the last year of
life, when symptoms are often more severe and use of
inpatient care increases. In this paper, we estimate the
direct out-of-pocket costs and informal costs attributable
to both persons living with dementia and persons who
died with dementia. To estimate the latter, we use data
from the SHARE end-of-life interviews with next-of-kin
of deceased respondents, which collect rich data on
medical and social care utilization and informal care in
the last year of life. We apply this average cost per per-
son who died with dementia to the number of deaths
related to Alzheimer’s disease or related dementias
using the estimate from the age-group specific demen-
tia prevalence rates from Alzheimer Europe and the
number of deaths per age group from Eurostat.13,20

In estimating the economic costs of dementia, we
first calculate the total costs, assessing the overall eco-
nomic burden of supporting persons with dementia.
We then estimate the costs attributable to dementia
www.thelancet.com Vol 20 Month , 2022
alone, as persons with dementia might have other coex-
isting conditions, which also incur costs. Most of the
prior cost of illness studies tend to report the total costs
without consideration of the costs stemming from these
comorbidities, with some exceptions.9,21 Globally,
Pedroza and colleagues estimated that about 45% (95%
CI, 29-62%) of the direct costs of health care for per-
sons with dementia were attributable to dementia, with
55% attributable to other health conditions.21 Taking it
all together, we provide the most up-to-date, compre-
hensive estimates of the economic costs of dementia in
11 European countries based on microdata from popula-
tion-representative cohorts.
Methods

Overview and data sources
We calculate the economic costs of dementia in 11 coun-
tries in Europe. To do so, we first estimate the average
annual direct out-of-pocket medical care costs, direct
out-of-pocket social care costs (including paid and pro-
fessional home care and residential and nursing home
care), and indirect costs of informal care per person liv-
ing with dementia and per person who died with
dementia in the last year.

We then apply the average annual cost per person liv-
ing with dementia to the most up-to-date, country-spe-
cific estimates of the number of persons living with
dementia, obtained from Alzheimer Europe (2019).13

Alzheimer Europe’s estimates are based on the most
recent population-level data and utilize population fig-
ures from the 2018 United Nations World Population
Prospects at the country level. They constitute a major
update since the EuroCoDe project’s prevalence estima-
tion more than a decade ago. It should be noted that
Alzheimer Europe did not provide confidence intervals
for their estimates.

We apply the average annual cost per person who
died with dementia to the number of persons who died
with dementia in each country, obtained by combining
five-year age-specific dementia prevalence rates from
Alzheimer Europe (2019) and the number of deaths in
each age group, based on estimates for 2018 from
Eurostat.13,20

Microdata on direct out-of-pocket medical and social
care costs, as well as hours of informal care, are
obtained from the Survey of Health, Ageing, and Retire-
ment in Europe (SHARE), a cross-national panel study
of people ages 50 and older and their partners in all 27
countries of the European Union, Switzerland, and
Israel.18 We used the data from six panel waves of
SHARE (waves 1, 2, 4-7), as well as the end-of-life inter-
views that were conducted with next-of-kin of deceased
respondents, restricting attention to individuals age 65
and older. Out of 27 EU countries included in SHARE,
we excluded from the analysis 11 countries for which
3
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the only data available came from a wave that collected
retrospective life histories but no information on
dementia status or other key variables such as formal
and informal care utilization. A further 5 countries were
excluded because sample sizes in the core data were too
small to yield reliable estimates. The remaining 11 coun-
tries included in our analysis were Austria, Belgium,
Czechia, Denmark, Estonia, France, Germany, Italy,
Slovenia, Spain, and Sweden. Sample sizes range from
2841 individuals in Slovenia to 5487 individuals in
Spain in the core waves, with up to five follow-up inter-
views, generating a number of person-year observations
ranging from 5104 in Slovenia to 13,033 in Spain (see
Appendix A). The sample size is much smaller for the
end-of-life interviews, ranging from 194 in Germany to
784 in Spain. Therefore, we conduct country-specific
analyses using the core data but pooled analyses to esti-
mate the costs for the deceased, combining the observa-
tions from all countries. To obtain country-specific
estimates of the costs in the end-of-life period, we multi-
plied the pooled end-of-life estimate by the ratio of the
country-specific and pooled core estimate. Specifically,
let K̂ c be a cost estimate per individual with dementia
for country c from the core data, K̂ the corresponding
estimate pooling all countries from the core data, and Ê
the corresponding pooled estimate from the end-of-life
data. Then our estimate of the corresponding country-
specific estimate per individual with dementia for the
end-of-life period is Êc ¼ K̂ cðÊ=K̂ Þ: See further details
of the core data in Appendix A and end-of-life interview
data in Appendix B. The methodology for combining
the two sources is outlined below and in more detail in
Appendix C.

SHARE started asking whether the respondent had
been diagnosed with Alzheimer’s disease or dementia
in 2006 (Wave 2), as part of the core interviews. Each
country team drew its own sample under the guiding
principle of national representation, but inclusion/
exclusion of the institutional population in the initial
sampling frame varies across countries. Once selected
into the sample, all respondents are followed up in lon-
gitudinal interviews as they move into institutional set-
tings. Barczyk and Kredler concluded that individuals
living in institutions are underrepresented in SHARE
and constructed an adjustment to the sampling weight
to correct that, using OECD’s institutionalized popula-
tion statistics drawn from aggregate government data.22

We adapted their methodology to create sample weights
that reflect the proper fraction of institutionalized indi-
viduals and applied those weights in our estimation (see
Appendix A for a detailed description).
Direct costs
Medical and social care costs are divided between costs
paid by service users (direct out-of-pocket costs) and
costs paid by public or private health insurance and
long-term care insurance. SHARE asks respondents to
separately report on utilization of and expenditures on a
wide range of health and social care types in the past 12
months, including hospital stays, nursing home stays,
doctor visits and outpatient care, home care services
(i.e., professional and paid nursing care received at
home), professional and paid help for domestic tasks,
and dental care. For medical and social care, SHARE
asks about whether the cost was publicly funded or cov-
ered by insurance and how much was paid out-of-
pocket. We calculate annual out-of-pocket costs by add-
ing up all out-of-pocket expenses. We report monetary
amounts in Purchasing Power Parity (PPP)-adjusted
2018 Euros at the country level, using the PPP conver-
sion rates supplied with the SHARE data.

A substantial fraction of the direct costs of dementia
is covered by public or private health insurance and
long-term care insurance. To estimate total direct costs,
we divided the country-specific estimates of total out-of-
pocket costs, obtained from SHARE and external data
on dementia prevalence, by the country-specific ratio of
household out-of-pocket payments to total expenditures
on health and long-term care, calculated from statistics
provided by the Joint OECD, Eurostat, and WHOHealth
Accounts.23 See Appendix C for details. This approach is
based on the assumption that the fraction paid out of
pocket does not differ by dementia status, which is an
important caveat in interpreting the total cost estimates.
Informal care costs
The inputs most commonly assessed to measure infor-
mal caregiving hours are time spent providing assis-
tance with ADLs, time spent providing assistance with
IADLs, and time spent in supervision.3 The type of
information on caregiving inputs available in the core
SHARE data varies between waves. The most extensive
version asks about help provided by up to three helpers
from outside the household and up to three from within
the household. No information about frequency and
hours of care was asked for helpers from within the
household. For helpers from outside the household,
SHARE asks how frequently they helped and, in early
waves, how many hours of help per day they provided,
although it is not possible to identify the care recipient
if there is more than one individual in the household, as
informal care questions were asked at the household
level. In the end-of-life data, SHARE separately asks
about caregiving for ADLs and IADLs. For individuals
who received only formal care or only informal care, the
frequency and hours of care are observed. For those
who received both types of care, SHARE asks about total
care hours, so the split between formal and informal
hours is not observed. Neither the core nor the end-of-
life SHARE data provide any explicit information on
time spent on supervisory tasks. Therefore, the proce-
dure to quantify informal caregiving uses as inputs
www.thelancet.com Vol 20 Month , 2022
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time spent assisting with ADLs and time spent assisting
with IADLs, and is thus comparable to the baseline
specification in previous ADI reports.3,4 To obtain meas-
ures of informal care hours received in the core data, we
used available information in SHARE as follows. We
started by first allocating couple-level informal care to
the spouse who had ADL or IADL limitations for cou-
ples in which one of them did and the other did not. For
couples in which both or neither had limitations, we
assigned half of the informal care to each spouse. We
then imputed missing information. Imputations were
done by country and wave when possible, and otherwise
by country using the closest wave(s) with the relevant
information as estimation sample. Using this strategy,
we obtained hours of informal care from individuals
outside the household, hours of formal care, and
bounds on the hours of informal care from household
members (e.g., zero if the individual did not receive
informal care from within the household, and between
zero and 24*365 minus the other hours of care if they
did). This then resulted in a lower and upper bound of
the total hours of care. We then used a model for total
hours of care estimated on the end-of-life data to impute
total hours of care in the core data, respecting the calcu-
lated bounds. This then implied the imputed hours of
informal care from within the household and the total
hours of informal care. We then estimated the fraction
of total care hours received that were provided by infor-
mal care and used this fraction to allocate the total
hours of care in the end-of-life data to informal care and
formal care. The imputation strategy used to quantify
time spent on informal care in the core interviews is
described in detail in Appendix A, and that used for
end-of-life data is described in Appendix B.

In valuing informal care, a systematic literature
review identified the replacement cost method and the
opportunity cost approach as the two most common
approaches.24 The replacement cost approach assigns
values for informal care hours based on the market
wage paid to formal caregivers with the rationale that if
the informal caregiver were unavailable, the respondent
could hire a formal caregiver as a “replacement.” In this
study, we have taken a “replacement” approach, valuing
informal care time based on the wages of social service
workers providing non-residential care, obtained from
Eurofound].25 The wages of social services workers
ranged from 63% to 93% of mean earnings in each
country.

The two prior ADI reports (2010, 2015) used an
opportunity cost approach, valuing informal care by
the average wage for each country.3,4 For comparabil-
ity, we also valued informal care hours at the mean
wage in each country. The opportunity cost estimates
are presented in Appendix D. An alternative valua-
tion method based on minimum wage has been also
used, as the best valuation of informal care remains
debatable.26
www.thelancet.com Vol 20 Month , 2022
Costs attributable to dementia
Persons with dementia are older on average and have
more coexisting conditions than those without demen-
tia, and those conditions also incur costs. Most of the
prior cost of illness studies tend to report total costs
without consideration of costs due to coexisting condi-
tions, with few notable exceptions.9,21 To isolate the
costs attributable to dementia, we estimated regression
models that relate a given cost component to dementia
while controlling for coexisting conditions (stroke, dia-
betes, heart disease, hypertension, lung disease, cancer,
psychiatric problems, arthritis, hip replacements, and
hip fractures). In order to differentiate between the
costs incurred to treat and care for individuals with
dementia and those incurred to treat other conditions,
we controlled for common health conditions among
older persons. We also controlled for demographic char-
acteristics such as age, education level, sex, marital sta-
tus, household income, and household wealth, as these
characteristics are associated with health and care utili-
zation. We took a similar approach to estimate the costs
attributable to dementia for deceased persons. In both
cases, the estimated attributable costs are the regression
coefficients of the dementia indicator.
Combining costs for the living and costs for the
deceased
Previous studies that have estimated costs of dementia
using microdata have used population-representative
surveys similar to the core SHARE survey. Doing so
understates the costs of dementia at the population
level. This is most easily illustrated with an example.
Consider a sample consisting of everyone alive at a spe-
cific date (say, January 1, 2019) and containing informa-
tion about the costs incurred in the previous year. Such
a sample omits the costs incurred by individuals during
the year of interest (2018 in the example) who died
before the sampling date. We used the SHARE end-of-
life data to estimate the costs attributable to individuals
who died with dementia during the previous year.
Because the end-of-life data ask about costs in the last
12 months of life, simply adding the costs from the end-
of-life interviews would overestimate the costs incurred
by deceased individuals in the year of interest (for exam-
ple, only one-fourth of the end-of-life costs of an individ-
ual who died in March 2018 were incurred during the
period of interest). On average, an individual who died
during the period of interest would live half this period,
and thus, if costs are incurred proportionally during the
last year of life, half of the reported costs should be
counted toward the annual costs at the population level.
This is what we have done for the direct costs. For the
informal care costs, the end-of-life data contain informa-
tion about the number of months during which these
were incurred, and we have taken this into account,
with the assumption that these were the last months of
5
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life (it turned out that this resulted in a ratio relative to
the 12-months cost that was close to half as well).
Appendix C describes these considerations and the
methodology used in more detail.
Target years
The SHARE data were collected between 2004 and
2017, with different countries present in different years
(waves). We have made the monetary data comparable
across time by adjusting for inflation and Purchasing
Power Parity (PPP) adjustments to 2018 euros. We also
report the PPP unadjusted estimates in Appendix E.
Analogously, we valued informal care hours by the
wages of long-term care workers in 2018.25 For esti-
mates of costs at the country level, we have used esti-
mates of the numbers of individuals with dementia for
2018 as well.5 All analyses were performed in Stata ver-
sion 15 (StataCorp, 2017).
Confidence intervals
For the main analyses for direct out-of-pocket costs, we
estimated the regressions in 2018 euros and multiplied
estimates and confidence intervals by the PPP adjust-
ment factor afterward. For the main analyses for infor-
mal care hours, the confidence intervals were taken
directly from the Stata regression output, after setting
up the data as multiply imputed survey data with the
appropriate sampling weights, defining the household
as the clustering unit. For the analyses in the core data
that pool the data for all countries (the estimates
denoted by K̂ above, which are used in the formula for
estimating the costs at the end of life, as discussed there
and in Appendix C), we made a few adjustments in the
data before estimation. To convert the country-specific
estimates and confidence intervals for informal care
Dementia prevalence among age
65+ (% of total population)1

Total num
dementia

Austria 8¢45 139,129

Belgium 8¢60 183,307

Czechia 6¢86 139,999

Denmark 7¢41 82,682

Estonia 8¢42 21,768

France 8¢91 1,172,387

Germany 8¢54 1,511,869

Italy 8¢98 1,225,853

Slovenia 8¢02 32,198

Spain 9¢06 811,310

Sweden 7¢99 160,288

Table 1: Total number of people with dementia and dementia-related d
Source:

1 Dementia in Europe Yearbook 2019.13

2 Authors’ calculations based on Alzheimer’s Europe13 and Eurostat.20
hours to informal care costs, we multiplied them by
these same hourly costs afterward. The standard errors
for the end-of-life data were taken directly from the
regression output after preparing the data analogously
to the pooled analyses in the core. We computed stan-
dard errors for the estimates that combined the core
estimates and end-of-life estimates using the delta
method, using the simplifying assumption that the
component estimates (K̂ c, Ê , and K̂ in the formula
above) were stochastically independent; see Appendix C
for details. Confidence intervals for these combined esti-
mates were computed as estimate plus or minus
1.96 times the standard error.
Role of the funding source
The preparation of this paper was funded by the NIA/
NIH (R01AG030153: JL, EM; https://www.nia.nih.gov).
The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the
manuscript.
Results
Table 1 presents country-specific estimates of dementia
prevalence among living individuals ages 65 and older
in 2018, as well as the number of people aged 65 and
older living with dementia and the number of people
aged 65 and older who died during the year. The preva-
lence of dementia among those age 65+ ranges from
6¢9% in Czechia to 9¢1% in Spain.

The first column of Table 2 presents the mean
annual direct out-of-pocket costs per individual living
with dementia. Significant cross-country variations in
costs are observed. Out-of-pocket direct costs were the
lowest in Czechia at €705 (PPP-adjusted 2018 Euros),
followed by Denmark (€941) and Sweden (€949). At
ber of people with
among age 65+1

Estimated number of people who
died with dementia at age 65+2

13,866

18,353

14,423

8185

2158

107,327

150,320

115,633

3130

76,234

15,886

eath for individuals ages 65+ in 2018.
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Country Average annual direct out-of-
pocket costs for persons living
with dementia (95% CI)

Average annual direct out-of-pocket costs
attributable to dementia after adjusting for
demographics and coexisting conditions (95% CI)

Holm-Bonferroni
corrected p-value

Austria 1552 (1044 to 2059) 452 (-46 to 949) 0.58

Belgium 1561 (936 to 2186) 415 (-201 to 1030) 0.80

Czechia 705 (370 to 1040) 253 (-25 to 531) 0.51

Denmark 941 (594 to 1287) 370 (21 to 718) 0.45

Estonia 1326 (482 to 2170) 774 (1 to 1547) 0.50

France 1391 (183 to 2599) 647 (-447 to 1740) 0.73

Germany 1555 (309 to 2801) 739 (-519 to 1998) 0.87

Italy 1233 (907 to 1560) 285 (-42 to 612) 0.52

Slovenia 1255 (-529 to 3040) 859 (-587 to 2306) 0.49

Spain 1015 (736 to 1294) 319 (39 to 600) 0.33

Sweden 949 (707 to 1192) 253 (-17 to 522) 0.55

Table 2: Direct out-of-pocket costs per person living with dementia and average annual direct out-of-pocket costs attributable to
dementia after adjusting for demographic and coexisting conditions (2018 PPP-Adjusted Euros).
Source: SHARE Wave 1, 2, 5, 6, and 7, Harmonized SHARE and Harmonized SHARE End-of-Life Data.
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the other extreme, the direct costs were over €1500 in
Austria, Belgium, and Germany. The second column of
Table 2 presents estimates of the costs attributable to
dementia. As expected, these are noticeably smaller
than the average costs per individual with dementia.
Although the point estimates are always positive, the
dementia-attributable direct costs in the core data are
not statistically significantly different from zero at the 5
percent level in most countries. Moreover, the Holm-
Bonferroni corrected p-values presented in the third col-
umn, which account for the multiple significance tests,
Figure 1. Share of direct out-of-pocket, informal care, and direct pu
2018.

www.thelancet.com Vol 20 Month , 2022
are always above the 5 percent level. Thus, there is weak
evidence that dementia increases direct costs slightly,
but in general, the direct out-of-pocket costs incurred by
individuals with dementia are similar to direct costs
they would have incurred if they did not have dementia.
Examination of selected percentiles of the distributions
of out-of-pocket cost for individuals with and without
dementia show no statistical differences except at the 90th

percentile. There, direct out-of-pocket costs are higher
for individuals living with dementia (see Appendix F,
Figure 1).
blic and private health and LTC insurance costs of dementia in

7
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The mean direct out-of-pocket costs in the last year of
life for individuals who died with dementia were €2866
(95% CI, €2058-€3674), and the estimates of the end-
of-life costs that are attributable to dementia were €450
(95% CI, -€922-€1821). There were no appreciable dif-
ferences in the distributions of direct out-of-pocket costs
for individuals with and without dementia at any of the
percentiles considered (see Appendix F, Figure 2).

We conducted several robustness checks. First, we
estimated regression models without covariates. As
expected, these estimates, which capture the difference
in costs between people with and without dementia
without adjusting for differences in socioeconomic char-
acteristics across the two groups, were typically larger
than the regression models with covariates (see Appen-
dix E for details). We also examined potential interaction
effects between age and dementia status, as the cost of
dementia might increase with age, reflecting increases
in dementia severity. The interaction terms were not sta-
tistically significant in most countries (see Appendix E).

The first column of Table 3 shows the average infor-
mal care hours per individual living with dementia. Sig-
nificant cross-country variation was also observed in
this case, with average annual hours ranging from
323 hours (equivalent to 0¢9 hours per day) in Sweden
to 1809 hours (5¢0 hours per day) in Italy. The demen-
tia-attributable informal care hours, shown in the sec-
ond column of Table 3, were also much smaller than
the average informal care hours among individuals with
dementia, but they remained substantial, ranging from
163 annual hours (0¢4 hours per day) in Sweden to 1051
annual hours (2¢9 hours per day) in Slovenia. All point
estimates were statistically significant at the 5 percent
level, and the Holm-Bonferroni-corrected p-values,
shown in the third column of Table 3, were below the 5
percent level for all countries except Denmark, Sweden,
Country Average annual informal care hours
for persons living with dementia (95% CI)

Average
to deme
coexistin

Austria 1042 (746−1337) 567

Belgium 736 (550−923) 327

Czechia 1785 (1240−2330) 1015

Denmark 459 (156−762) 286

Estonia 1404 (829−1979) 553

France 872 (622−1121) 506

Germany 1286 (800−1772) 812

Italy 1809 (1489−2129) 870

Slovenia 1604 (681−2528) 1051

Spain 1693 (1446−1940) 790

Sweden 323 (191−455) 163

Table 3: Average annual informal care hours per person living with dem
dementia after adjusting for demographic and coexisting conditions.
Source: SHARE Wave 1, 2, 4, 5, 6, and 7, Harmonized SHARE and Harmonized S
Estonia, and Slovenia. The percentile graphs of the dis-
tributions of informal care hours for individuals with
and without dementia show individuals with dementia
receiving substantially more hours of care starting at
the 75th percentile (see Appendix D Figure 3).

The mean informal care hours in the last year of life
for the deceased were 3047 (95% CI, 2606-3488), and
the informal care hours attributable to dementia after
accounting for other coexisting conditions were 1142
(95% CI, 821−1463). Comparing the distributions of
mean informal care hours received by deceased individ-
uals with and without dementia in the last year of life
shows substantially higher hours received by those with
a dementia diagnosis starting at the 50th percentile (see
Appendix E, Figure 4).

The first two columns of Table 4 show the annual
attributable direct out-of-pocket costs and informal care
costs for individuals living and deceased with dementia
at the country level. Column 3 presents the sum of the
annual attributable costs from columns 1 and 2, captur-
ing the household burden attributable to dementia, and
Column 4 presents the per-capita household burden.
Finally, Column 5 shows the projected total costs of
dementia. All estimates are in millions of PPP-adjusted
2018 euros. The point estimates of the attributable
direct out-of-pocket costs are all positive, but they are
not statistically significant in most cases. In contrast,
the attributable informal care costs are all positive, and
they are statistically significantly different from zero at
the 5 percent level for all countries. Not surprisingly,
the annual household burden attributable to dementia
is higher for larger countries, ranging from
€108¢8 million in Estonia to €24¢6 billion in Germany.
Significant cross-country variation remains after adjust-
ing for population size, with the per-capita household
burden ranging from €2687 per person with dementia
annual informal care hours attributable
ntia after adjusting for demographics and
g conditions (95% CI)

Holm-Bonferroni
corrected p-value

(276−858) 0.002

(124−530) 0.02

(447−1583) 0.01

(23−549) 0.33

(22−1085) 0.34

(286−725) 0.0001

(383−1241) 0.001

(563−1,176) <0.0001

(15−2086) 0.46

(456−1124) <0.0001

(27−299) 0.24

entia and average annual informal care hours attributable to

HARE End-of-Life Data.
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in Sweden to more than €15,000 in Germany. The pro-
jected total costs attributable to dementia are once again
related to country size, ranging from €162¢9 million for
Estonia to €32¢6 billion for Germany.

We conducted a number of sensitivity analyses for
these results. We estimated per capita total costs sepa-
rately in two subperiods, 2004−2014 and 2015−2017
(see Appendix G). Although sample sizes become too
small to draw strong conclusions, we observed signifi-
cant cross-country variation, with no clear pattern sug-
gesting an upward or downward trend in per capita
costs. For comparability, we also computed the demen-
tia-attributable costs using an opportunity cost approach
(see Appendix D Table D.1). Those cost estimates are
somewhat higher because they value informal care
hours at the country’s average wage, which is higher
than the average wage of social service workers in all
cases.

The shares of direct out-of-pocket costs, direct costs
paid by other sources such as government and insur-
ance, and informal care costs, shown in Figure 1, vary
substantially across countries. In all countries, informal
care costs accounted for the largest share of dementia
costs (ranging from 48¢1% in France to 88¢7% in Italy),
while direct out-of-pocket costs accounted for the small-
est share. The costs paid by governments and insurance
ranged from 8¢6% in Italy to 47¢3% in France.
Discussion
We estimated the economic costs attributable to demen-
tia in 11 countries in Europe using nationally representa-
tive data for both direct out-of-pocket costs and informal
care for persons living with dementia and those who
died with dementia. As persons with dementia often
suffer from other coexisting conditions (e.g., heart dis-
eases, diabetes, cancer), we isolated the costs attribut-
able to dementia after controlling for coexisting
conditions and demographic characteristics. The costs
attributable to dementia were about 23¢1% to 68¢5% of
the direct out-of-pocket costs and about 39¢4% to 65¢5 %
of the informal care costs before adjustment.

This result is in line with prior literature.9,11,21 At the
global level, Pedroza and colleagues estimated that
about 45% of the direct costs were attributable to
dementia using data from the Global Burden of Dis-
eases 2019 study.21 Using records from the Danish
National Patient Registry, Frahm-Falkenberg and col-
leagues identified persons with dementia.11 Compared
to randomly chosen controls matched for sociodemo-
graphic characteristics, the direct costs for persons with
dementia were about 50% higher. Therefore, in estimat-
ing the economic costs of dementia, it is important to
note whether the cost estimate refers to the average
costs incurred by people with dementia without explicit
consideration of the costs due to other coexisting
9

https://stats.oecd.org
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conditions or to the costs attributable to dementia after
accounting for other conditions.

When comparing the average cost estimates for per-
sons with dementia before adjusting for coexisting con-
ditions, our estimates are consistent with country-
specific estimates reported in France, Germany, and
Italy for informal care hours.27−29 Our estimate is also
in line with ADI’s estimates based on prior literature,
which reported averages of 3¢5 hours per day for help
with ADLs and IADLs in Western Europe, and
4¢4 hours per day in Central and Eastern Europe.4

While average hours of daily care seem modest, they
hide great heterogeneity, with a large share of carers
providing a limited number of hours and others provid-
ing the equivalent of a working day in hours of care (see
Appendix F Figure 3). Once adjusted for other coexist-
ing conditions, informal care hours attributable to
dementia were down to 39% to 66% of the average
informal care hours. Our estimates are, however, lower
than other cost estimates based on clinical samples.28

For example, Homerov�a et al. estimated an average of
2976 hours of informal care per patient in the Czech
Republic, significantly higher than our estimate of 1785
average hours per year.30

Significant cross-country variation was observed both
in the dementia-attributable household burden ranged
from €2687 in Sweden to €15,468 in Germany. The
heavy social and economic burden of dementia in Ger-
many has been stressed in previous literature, which
found the societal cost of dementia to be higher in peo-
ple living at home compared to those hospitalized, due
to the high cost of informal care.28

Informal care costs accounted for the largest share of
the total costs of dementia. Previously, ADI estimated
informal care costs accounted for 37¢6% to 61% in
Western and Eastern Europe,3 and our country-specific
estimates are similar in countries like Belgium, Estonia,
France, and Slovenia, but higher in Italy, Spain, and
Czechia, where informal care costs are over 80% of the
dementia-attributable costs. Prior studies for countries
such as Germany and Spain had also found that infor-
mal care costs exceeded direct costs.7,28 For example,
Michalowsky et al. reported a ratio of one to ten between
formal and informal care costs for dementia in Ger-
many, resulting from the high reliance on informal
carers in the country (85% of care services for demen-
tia).28 Low direct costs for dementia can be explained by
a mix of factors, including low availability of formal care
and community care services and high reliance on infor-
mal care, low availability of and access to care providers,
differences in quality of care, and the general availability
of free or heavily subsidized healthcare.31

Large cross-country variations were also observed in
the previous literature.32 This most likely reflects differ-
ences in the hourly cost assigned to informal care, but
also cross-country differences in health and long-term
care structure, for example, high reliance on informal
caregivers in Southern Europe. On the other end, the
estimated low indirect informal care cost of dementia in
Sweden can be explained by the comprehensive care
system available in the country. The Swedish system
includes several care services for people with dementia
and offers dementia-specific programs as part of day
care services. Dementia care in Sweden also relies very
little on informal carers, with only 4% of the adult popu-
lation providing informal care on a daily basis.33 While
determining the sources of cross-country differences is
beyond the scope of this paper, it remains a key chal-
lenge for future research.

A globally aging population and a rise in the diagnosis
of dementia are calling for urgent action from policy-
makers. Ensuring that people living with dementia have
a good quality of life and receive adequate and affordable
care is crucial today more than ever. Calculating and
benchmarking the cost of dementia across countries can
provide relevant information around the affordability of
care. This paper builds the estimates of the direct and
informal care cost of dementia upon SHARE interviews
of older people with dementia (ages 65 and over) as well
as end-of-life care interviews with relatives of the dece-
dents. This method allows us to include the costs borne
by both people who died with dementia and people who
were diagnosed with dementia but were still alive at the
time of the interview, reducing underestimation.

This paper is nonetheless subject to a number of cav-
eats. First, our estimates for the end-of-life expenses are
based on the pooled data, as the sample size for the
deceased was too small to warrant country-specific esti-
mates. Second, in quantifying informal care hours, our
estimates are based on only the care hours for ADLs
and IADLs. This estimate does not include informal
care hours associated with supervision and, therefore,
can be considered as a lower bound of the costs. Third,
our estimate for the direct costs paid by public or private
health insurance and long-term care insurance is based
on country-specific estimates of household out-of-pocket
payments as a share of total expenditure on health and
long-term care. This means that our estimates assume
that the share of direct out-of-pocket costs does not vary
by dementia status. Fourth, some of the key measures
in the analysis are based on self-reports. Self-reports of
dementia diagnoses in SHARE have not been validated
against clinical diagnostic criteria, and self-reports of
informal care receipt and out-of-pocket health care
spending may be less reliable for individuals with cogni-
tive impairment whose interview was not obtained by
proxy than for those without cognitive impairment or with
proxy interviews. Finally, our estimates are confined to the
population ages 65 and older and therefore not including
the costs of early onset of dementia.
www.thelancet.com Vol 20 Month , 2022
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