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This section of the manuscript provides detailed
information regarding the methods, assumptions, and
sources used to inform the cost of dementia across
countries in the EU-15.

A variety of national sources of epidemiological
and health care utilization data were used, includ-
ing the World Health Organization (WHO), the
Organisation for Economic Co-operation and Devel-
opment (OECD), the Statistical Office of the European
Communities (EUROSTAT), the World Bank Group,
Alzheimer Europe, European Brain Council, the
National Ministries of Health, National Statistical
Institutes, and published articles and reports. In addi-
tion, health, social and informal care resource use
information was sought from published cohort studies
of dementia patients. Relevant studies were obtained
by reviewing the references of four literature reviews
evaluating dementia cost-of-illness studies [1-4],
two of which were systematic [3, 4]. Furthermore,
targeted searches in MEDLINE were undertaken,
where necessary, using combinations of the following
terms: ‘dement*’, ‘Alzheimer®’, ‘resource®’, ‘unpaid’,
‘informal’, ‘cost®’, ‘institut*’ and the names of each
individual country.

*Correspondence to: Ramon Luengo-Fernandez, Health Eco-
nomics Research Centre, Department of Public Health, Old Road
Campus, University of Oxford, Oxford, OX3 7LF, UK. Tel.: +44
1865 289264; E-mail: ramon.luengo-fernandez@dphpc.ox.ac.uk.

RESOURCE USE
Social care

The proportion of people aged 65 years or more liv-
ing in long-term care institutions was multiplied by
the respective population size to inform 14 countries
[5, 6]. In Finland, hospitals also provide long-term care
of elderly patients [7], which is included both in long-
term care statistics and in inpatient care statistics [5,
8]. Hence, to avoid double counting, the proportion
of elderly patients living in residential/nursing care
homes, rather than in hospitals, was obtained from
National Census data [9]. The number of people aged
65 years or more institutionalized with dementia was
estimated using country-specific data derived from a
variety of sources [10-23]. For Luxembourg, due to
lack of information, it was assumed that the prevalence
of dementia in long-term care institutions would be the
same as in Belgium.

Primary care

The consultation rates of dementia patients were
obtained from country-specific studies evaluating the
resource use patterns of dementia patients in 8 coun-
tries: Belgium [11], Denmark [24], France [25],
Germany [26], Ireland [27], Spain [28], Sweden [29],
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and the UK [30]. For Finland, these consultation rates
were obtained from a multinational study conducted
in four Nordic countries including Finland [2]. These
consultation rates were then applied to the number of
dementia patients in each country.

However, consultation rates were not found for
dementia patients in Austria, Greece, Italy, Luxem-
bourg, the Netherlands and Portugal. The number of
primary care consultations due to dementia in these
countries was estimated using similar countries and
their proportion of visits due to dementia out of all
primary care visits. The number of primary care visits
due to dementia in Luxembourg and the Netherlands
was estimated using data from Belgium on the propor-
tion of primary care visits due to dementia [31], which
was then applied to the total number of primary care
visits for any cause in Luxembourg and the Nether-
lands [32-34]. The total number of primary care visits
due to dementia in Austria was informed by the Ger-
man proportion of primary care visits due to dementia
which was applied to the total number of primary care
visits for any cause in Austria [32, 33]. Finally, the
proportion of primary care visits due to dementia in
Spain [35], was applied to the total number of primary
care visits in Greece [32], Italy [32, 33], and Portugal
[36] to obtain the number of primary care visits due to
dementia in these three countries.

Hospital outpatient care

Consultation rates by dementia patients in Belgium
[11], Denmark [24], Finland [2], France [25], Ger-
many [26], Spain [28], Sweden [29], and the UK [30]
were obtained using the same sources as those used
to obtain dementia-specific primary care resource use.
These consultation rates were then applied to the num-
ber of dementia patients in each country. For Ireland,
however, as there was no information on outpatient
care consultation rates by dementia patients, the pro-
portion of total primary care visits due to dementia was
applied to the total number of hospital outpatient care
visits for any cause [37] in order to obtain the number
of outpatient care visits due to dementia.

In order to obtain the number of outpatient care visits
due to dementia in the remaining countries, the propor-
tion of outpatient visits due to dementia in Belgium,
Germany and Spain was obtained and applied to the
total number of outpatient visits in Austria [32, 33],
Greece [32, 33], Italy [32, 33], Luxembourg [32, 33],
the Netherlands [34] and Portugal [36], in the same
way as that used to obtain dementia-related primary
care resource use in these countries.

Accident & Emergency care

The number of A&E visits per patient with demen-
tia was obtained for Finland [2], Germany [26], Spain
[28], Sweden [2] and the UK [38]. These were then
applied to the number of dementia patients in each
country. For countries with dementia-related primary
care resource use information, but no dementia-related
emergency care, i.e., Belgium, Denmark, France and
Ireland, the proportion of primary care visits due to
dementia was applied to the total number of A & E
visits in each country [31, 37, 39, 40] to obtain the
number of dementia-related A & E visits.

As it was not possible to obtain information on the
number of A & E visits due to any cause in Austria
and Luxembourg, it was assumed that each patient with
dementia would have the same A & E consultation rates
as in Germany and Belgium, respectively. In order to
obtain the number of A & E visits due to dementia
in the remaining countries, the proportion of A & E
visits due to dementia in Belgium, Germany and Spain
was obtained and applied to the total number of A & E
visits in Greece [41], Italy [42], the Netherlands [43]
and Portugal [36], in the same way as that used to obtain
dementia-related primary and outpatient care resource
use in these countries.

Hospital inpatient care

Inpatient care was estimated from the number of
dementia-related days in hospital, including day case
admissions. The number of days in hospital, which
included day cases, was obtained, for each coun-
try, from EUROSTAT statistics by primary diagnosis
of dementia and Alzheimer’s disease [8]. The only
exception was Greece, for which no dementia-related
hospitalisation information was available. The num-
ber of hospital bed-days due to dementia was therefore
applied by using age and gender dementia-related hos-
pital bed-day rates from Spain, and applying them to
the Greek population, stratified by age and gender.

Expenditure on medications

The expenditure on dementia medications was
derived from national sources such as National Drug
Agencies, Social Security Systems or Prescribing Ser-
vices for Belgium [44], Denmark [45], Finland [46],
France [47], Germany [48], Italy [49], Luxembourg
[50, 51], Netherlands [52], Portugal [53], Sweden [54],
Spain [55] and the UK [56-59].
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Supplementary Table 4
Resource use rates in the EU-15, by country, 2007

Working years lost due to
mortality per 1,000 early-
onset dementia patients

Working years lost due to
morbidity per 1,000 early-
onset dementia patients

Institutionalisation rate
amongst dementia patients
>65 years of age

Health care resource use
per dementia patients

Male Female Male Female GP Outpatient A & E Hospital
visit visit visit  bed-day
Austria 8 13 109 38 34 6 1 2 36%
Belgium 52 54 101 32 14 1 1 1 32%
Denmark 44 35 103 36 9 3 1 0 25%
Finland 110 131 97 40 5 1 0 25 11%
France 52 69 100 39 12 3 1 1 47%
Germany 23 18 112 39 30 7 1 1 45%
Greece 46 46 110 28 5 5 1 1 8%
Ireland 34 21 123 36 15 3 1 1 15%
Ttaly 29 27 102 27 10 4 0 0 20%
Luxembourg 102 86 119 36 11 2 1 2 36%
Netherlands 38 31 113 36 14 1 0 1 29%
Portugal 43 44 91 33 9 4 1 0 13%
Spain 45 41 113 31 14 5 0 1 20%
Sweden 44 34 105 39 11 1 0 1 43%
UK 35 33 105 37 10 1 0 4 34%
Total EU-15 37 37 106 35 16 4 1 1 33%
Supplementary Table 5 Informal care
Research funding for brain disorders and dementia in the EU-15
Brain disorders, Dementia, The time spent by relatives and friends providing
(thousands) (thousands)* unpaid care for dementia sufferers was obtained from
€) €) . . . .

- country-specific studies evaluating the informal care
Austria 2,737 182 tt £ d fi tients in 10 tries: Belei
Belgium 7104 474 patterns of dementia patients in 10 countries: Belgium
Denmark 8,241 549 [64], France [65], Germany [66], Ireland [67], Italy
Finland 6,191 413 [68], the Netherlands [69], Portugal [70], Spain [71],
France 105,573 7,038 Sweden [72] and the UK [38]. The time spent provid-
Germany 73,238 4,883 . inf 1 h ltiplied by th b
Greece 3.056 204 ing informal care was t] en mu tiplie y the number
Ireland 30,056 2,004 of dementia cases living in the community and annu-
Ttaly 47,706 3,180 alized.

Luxembourg 376 25 In the five countries for which no country-specific
Netherlands 33,559 2,237 . i lati imil
Portugal 3.531 235 data were identified, extrapolations between similar
Spain 27,308 1,821 countries were made. Therefore, we assumed that the
Sweden 18,311 1,221 hours of informal care provided in Austria would be
UK . 291,570 19.438 the same as in Germany, for Denmark and Finland we
European Commission 93,986 6,266

assumed these to be the same as for Sweden, for Greece
Total EU-15 752,544 50,170

*Calculated assuming that that the proportion of total research fund-
ing for brain disorders devoted to dementia across the 28 European
countries, estimated by Sobocki et al. (2006) to be 6.7%, was the
same in each EU-15 country.

To obtain dementia medication expenditure in the
remaining three countries, the proportion of Nervous
System (ATC code N) pharmaceutical expenditures
due to dementia medications in Germany, Portugal and
Northern Ireland, was multiplied to the total expendi-
ture in Nervous System pharmaceuticals in Austria [60,
61], Greece [62], and Ireland [63], respectively.

the same as for Portugal and finally, for Luxembourg
the same as for Belgium and the Netherlands.

The average hours of informal care given to each
dementia patient was then multiplied by the number
of people with dementia living in the community and
annualized. The total number of hours of informal care
provided was distributed according to the employment
status and gender of the carer. Informal care provided
by employed carers was valued using the gender-
specific average wage in each country. Care provided
by unemployed, inactive or retired carers was valued
using the minimum wage or, for those countries with
no minimum wage, the wage of the worst paid sector.
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In a number of studies, the employment status of
the carer was not reported. Therefore, to determine
the employment status of the carer we used infor-
mation from each study on the carer’s relationship
with the patient (spouse, son/daughter, son/daughter
in law, sibling, other relative or friend) and the gender
of the carer. Due to the advanced age of demen-
tia patients, we assumed that spouses, siblings and
friends providing the care would typically be aged 65
years of age or more, and therefore be retired. If care
was being provided by either the patients’ children
or their children’s spouses, then it was assumed that
these informal carers would be under 65 years of age.
Using gender-specific economic activity and unem-
ployment rates for each country, we then determined
the proportion of these carers who were employed or
unemployed/economically inactive.

Mortality losses

Age and gender specific deaths, where the main
cause was either dementia or Alzheimer’s disease,
were obtained from mortality databases for Austria
[73], Belgium [74], Finland [75], France [76], Ger-
many [77], Ireland [78], Italy [79], the Netherlands
[80], Spain [81], Sweden [82] and the UK [83—85]. For
Greece and Portugal, for which no dementia-specific
mortality estimates were identified, age and gender
dementia-specific death rates from Spain were mul-
tiplied by the population, stratified by age and gender,
of these two countries to obtain the number of deaths
due to dementia. In a similar way, Swedish and Bel-
gian age and gender dementia-specific death rates were
used to estimate the number of death due to dementia
in Denmark and Luxembourg.

Morbidity losses

The number of cases of early onset dementia (i.e.
before 65 years of age) in each of the 15 EU countries
was obtained from the ADI report and applied to the
under 65 years of age population estimates for each
of the 15 countries [6]. Using age and gender specific
unemployment and economic activity rates [86], we
estimated the expected number of early onset dementia
patients that would be in employment if employment
rates were the same as those for the general population.
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