
Introduction

The disease burden of dementia is an important health policy
issue in the developed world. In Hungary the importance of this
topic is slowly gaining recognition, due to the lack of data on
the epidemiology, quality of life and costs of dementia, and the
acute care oriented health policy.

Although, a number of studies have been published
regarding the cost-of-illness of dementia in Europe (Table 1),
we were unable to identify any studies from Central and
Eastern European countries in peer-reviewed journals covered
by Medline. Assessments of disease burden at the European
level usually apply estimations based on Western countries’
results for these populations where locally conducted research
is not available. However recently published studies for other
chronic conditions (e.g. rheumatoid arthritis, psoriatic arthritis,
scleroderma) have verified that cost-of-illness data in Hungary
contrast strikingly with results of Western European countries
(1-3). Therefore, it is reasonable to presume that the disease
burden of dementia also differs significantly. Some specific
aspects of the Hungarian health care system (organisation,
financing, epidemiology data) might also have major impact on
disease burden.

In Hungary, intensive data collection started at hospitals
when the DRG reimbursement scheme was implemented
between 1992 and 1995; before that time there were no
available data about health care performance, not even the
number of patients admitted to hospitals was known. However
due to the financial incentives generated by the DRG scheme,
“creative“ coding became very common. As dementia falls
within a low paying DRG category, hospitals often coded
demented patients in higher payment DRG groups (6). Besides,
chronic cases were pushed out from acute care hospitals more
and more to chronic care and even to the social care sector
where appropriate data collection is missing even to this day.

Local governments are responsible for providing health care
services such as primary care, outpatient care and in-patient
care. The health care system is financed by the National Health
Insurance Fund Administration (NHIFA), the only health
insurance fund in Hungary, covering the whole population.
Capitation works as a basis for financing primary care, while an
activity-based point system for outpatient specialist care, a
prospective payment system (DRGs) for acute in-patient
services and payment per diem for chronic care have been
introduced. Dementia centres were established in 2003, on the
basis of the former psychiatry and neurology outpatient care
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units, aiming to offer better care for this patient group. County
hospitals serve as county dementia centres providing complex
diagnostic and treatment services. Their catchment areas cover
between 0.3 and 0.6 million citizens (3-6% of the population).
Regional dementia centres with catchment areas of 2-3 million
inhabitants (20-30% of the population) provide more
specialised care. The social sector provides services to
dementia patients in their own homes and in various
institutions, such as nursing homes. Services are covered partly
by the central state budget supplemented by multiple sub-
budgets from the 3,187 local municipalities.

Regarding prevalence, the European Collaboration on
Dementia (EuroCoDe) workgroup presented an estimated
number of 131,995 demented individuals in Hungary in 2008
(prevalence of 1,316/100,000 inhabitants) (7). Furthermore,
according to the 2009 Dementia Worldwide Cost Database
(DWCD) estimations, there are 112,568 demented patients in
Hungary, whose direct costs are 1,026.5 million USD (54%
informal care costs). In this study the authors assumed a
relationship between costs per demented person and GDP per
person (based on PPP) for countries with missing or insufficient
data (e.g. Hungary) (8).

According to the EuroCoDe project the estimated total costs
of dementia in Europe were 160 billion Euros, (of which 56%
were for informal care), or 22,000 Euros per demented patient
per annum (9). Other cost estimates for the 27 member states of
the EU showed lower annual average costs. The DWCD
presented 12,000 Euros (adjusted for 2008) and The European
Brain Council reported 11,700 Euros/patient/year based on the
Cost of Disorders of the Brain in Europe study (10-12).

Table 1
Estimated monthly direct, informal care and total cost per

demented patient (Euros), based on different prevalence sources

Estimated costs for EU 27 Direct Informal Total costs
costs care costs

EuroCoDe 2009 (9), age-group 60+ 828 1023 1,850
SBU 2008 (13) , age-group 60+ 784 984 1,768
Ferri et al 2005 (14), age-group 60+ 776 980 1,756
Lobo et al 2000 (15), age-group 65+ 778 984 1,762
Eurodem 1991 (16), age-group 60+ 777 979 1,757

In this paper we aim to provide some empirical findings on
health care utilisation, quality of life and costs of dementia in
Hungary.

Methods

Multiple data sources were used in our study: the dementia
base case prevalence data is from the EuroCoDe estimation;
clinical characteristics and health care utilisation were obtained
from our cross-sectional survey of 88 consecutive patients in
GP and outpatient settings; the number of patients living in
nursing homes with dementia diagnosis is taken from the State

Audit Office report, as well as from nursing home
reimbursement figures.

Base case prevalence data
Having no prevalence data of dementia available from

Hungarian data sources, the EuroCoDe estimation is used, that
is 131,995 patients living with dementia (7).

Cross-sectional survey of patients living at home
In 2008 a cross-sectional questionnaire survey of 88

consecutive patients living at home with established diagnoses
of dementia was conducted in 4 health care settings (3 GP
offices and 1 neurology outpatient setting). To assess the
societal burden of dementia we also collected data from these
patients caregivers. They often served also as proxy informants
regarding the patients´ situation. Questionnaires were
completed during routine visits involving GPs and nurses. Our
survey was a non-population based study since it involved a
clinical sample.

An adapted Hungarian version of the Resource Utilization in
Dementia (RUD) questionnaire was used. The RUD instrument
was developed to capture the utilisation of both formal and
informal resources by demented patients during the previous
month (17, 18). The questionnaire consists of two sections,
surveying the patients´ and caregivers’ health care utilisation,
including the amount of caregivers’ time spent on physical and
instrumental activities of daily living (PADL and IADL,
respectively) and supervision time. Cognitive function was
measured by the Mini-Mental State Examination (MMSE). (19)
Health related quality of life was assessed by the EQ-5D.
Negative values of EQ-5D were replaced by zero. Costs of
dementia were calculated from the perspective of society as
monthly costs, considering all disease-related direct medical
and non-medical costs, as well as the indirect and informal care
costs for carers. Hungarian official prices (drugs), tariffs
(transportation) and NHIFA reimbursement lists (hospital and
outpatient care) for 2007 were used (20-22) (Table 3). Real
consumption data (drug, daily dose) provided by the specialist
and GPs were considered by drug costs calculations for which
official pricelist was used.

Valuing caregivers’ time, two subgroups were formed:
employed people and pensioners. For the employees, indirect
costs were calculated in terms of productivity losses (national
average gross wage per month: 992.80 Euros). For retired
caregivers, we evaluated the time they spent on caregiving (i.e.
informal care) as indicated by patients. Daily hours of PADL
and IADL was maximised as 8 hours/day each and multiplied
by 2 Euros per hour as the base case (the hourly minimal salary
in Hungary). Sensitivity analysis was performed to evaluate the
impact of the different hourly informal care costs on the total
costs with two more options: 0 and 4 Euros. The expenses of
the non-reimbursed health and social care services were
calculated as indicated by patients. All prices were calculated in
Hungarian Forint (HUF) and converted to Euro (250
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HUF/EUR).

Costs of patients living in nursing homes
In 2007, 6,519 patients diagnosed with dementia were living

in nursing homes according to State Audit Office’s report in
Hungary.(23) According to the same report the governmental
reimbursement for general nursing homes (2,800
Euros/patient/year) covered 46% of total costs, with the
remainder (54%) financed by the local governments and
personal contributions of the patients and relatives. The total
societal annual costs of patients living in nursing homes was
6,086 Euros/patient.

Estimating disease burden on the national level
Establishing the national disease burden we made cross-

calculations with the base case prevalence of the EuroCoDe
project for Hungary (131,995 demented people), and multiplied
it by the yearly costs data of demented patients living at home
and in nursing homes. The State Audit Office data (6,519
patients) represented 4.8% of the estimated prevalence data,
thus patients living at home (125,659 patients) were 95.2% of
the whole demented population (23).

Statistical analysis
We analysed the correlation between cognitive function

(MMSE) and quality of life (EQ-5D), as well as RUD domains
(daily hours of PADL and IADL). Spearman correlation
coefficients were used because of the skewed nature of the
data. Data were analysed using the Statistical Package of Social
Sciences, version 14.0 (SPSS Inc., Chicago, IL, USA).

Results

Patients’ characteristics
The mean age of patients’ was 77.4 years (SD=9.2), 59%

were female. The average disease duration was 4.8 years
(SD=5.4). More than sixty percent (62.5%) were diagnosed
with Alzheimer disease. The average MMSE score was 16.70
(SD=7.24) and for the EQ-5D this was 0.40 (SD=0.34). For a
more detailed analysis patients were divided into four groups
according to their MMSE scores (severe, moderate, mild
dementia and mild cognitive impairment (MCI), with MMSE
scores 0-9, 10-17, 18-23, 24-30, respectively) (24) (Table 2).

Caregivers’ demographics
The caregivers’ mean age was 60.0 years (SD=14.3) and

73% were female. Their mean EQ-5D was 0.78 (SD=0.22).
40% had part or full time jobs, the majority (60%) of the
caregivers lived together with the patient.

Quality of life
The mean EQ-5D values by age-groups 65-74, 75-84 and

>85 years were 0.53 (SD=0.30), 0.42 (SD=0.34) and 0.22
(SD=0.26), respectively. (The sample size below age 65 was
not large enough to analyse). EQ-5D score correlated
significantly (at p=0.01) with MMSE score (rho= 0.361).

Compared to the general population of Hungary EQ-5D
values of the demented patients were lower in all age groups
(25) (Figure 1).

Figure 1
Comparison of the health related quality of life (EQ-5D score)
of demented patients from outpatient settings (n=66) with the

age-matched general Hungarian population

Caregivers’ mean EQ-5D was 0.78 (SD=0.22), which is
similar to the average score of the age-matched general
population (age group 55-64: mean 0.77, SD=0.01).

Health care utilisation
A total of 75 patients (85%) were receiving drug therapy for

dementia. The most commonly prescribed drugs were
piracetam, vinpocetin and vitamin E; 64% of patients received
donepezil, rivastigmine or memantine.
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Table 2
GP and outpatient setting patients’ data by disease severity

MMSE groups
Patients’ characteristics severe moderate mild MCI Total

(0-9) (10-17) (18-23) (24-30) (n=88)
(n=14) (n=22) (n=24) (n=14)

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years) 75.3 (10.7) 77.7 (8.0) 79.1 (6.7) 75.7 (12.8) 77.4 (9.2)
Disease duration (years) 8.7 (6.4) 6.9 (5.9) 2.4 (2.7) 1.1 (1.6) 4.8 (5.4)
EQ-5D 0.19 (0.31) 0.29 (0.32) 0.56 (0.28) 0.53 (0.33) 0.40 (0.34)
VAS (mm) 30 (22) 42 (26) 59 (18) 54 (19) 48 (24)
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Table 3
Unit costs used in calculating outpatient disease burden

Resource utilisation Unit cost (Euro)

Direct medical costs
GP visit 3.7 per visit
Outpatient specialist visit (Psychiatry, Neurology, 7.81 per visit
Geriatrics)
Outpatient emergency care 60.3 per visit
Inpatient care by DRGs
Other health care services (Remedial gymnast, 5.84 per hour
Psychology, Social worker)
Diagnostic procedures
(in outpatient settings- based on activity-based points) 0.58per 100 points
Direct non-medical costs
Transportation
- ambulance transportation 2.4 per travel
- public transportation 1.1 per visit
- private car 0.14 per km
- patient transportation (as social service) 5.84 per visit
Social services
- Domestic care, domestic help 12.20 per day
- Social catering 0.89 per day
Other social care 5.84 per hour
Indirect costs 5.84 per hour
(Productivity losses of working age care-givers)

Laboratory tests were conducted on 26% of patients during
the previous 30 days. Psycho-diagnostics (22%) and cranial CT
scans (12%) were the most common examinations alongside
with cranial MR (9%) and carotid ultrasonography (7%).
Dementia-related GP visits occurred in 57% of cases, while
outpatient specialists’ care was received by 50% of patients.

Eleven percent of patients were hospitalised and 10% received
emergency care. Half (52%) received other health care services
not related to dementia, 62% of these services were GP visits.
Social services were used as well: transportation, domestic
help, social catering and home nursing were the most common
(13, 11, 10 and 3% of cases). Informal care was received by
70.5% of patients, 13% of them reported that they paid for this
service. The average amount of caregiver time for the PADL
was 3.5 hours (SD=6.1) and 4.5 hours (SD=6.8) for the IADL.

Cost assessment
In this study we calculated the cost-of-illness on the basis of

health and social care utilisation of patients and caregivers.
Total societal costs were defined as the sum of direct costs,
productivity loss related costs of the working-age caregivers
(indirect costs) and informal care costs of retired caregivers.
The monthly total cost per patient is presented in Table 4. The
average monthly total costs per patient were 535.7 Euros
(SD=735.7) (direct costs 282.8 Euros, indirect costs 50.0 Euros
and informal care costs 203.0 Euros). There was a fair negative
relationship between the MMSE score and the total costs
(p=0.019, rho= -0.275).

Sensitivity analysis of informal care for unwaged caregivers
which analysed the impact on the total costs using 0 Euro per
hour fee for informal care, resulted in a total cost of 332.7
Euros (SD=722.8) for MMSE 0-30, while it was 370.9 Euros
(SD=789.7) for MMSE 0-24. Using 4 Euros/hour unit cost for
informal care, resulted in 738.7 Euros total cost (SD=850.7)
and 783.5 Euros (SD=900.0) for MMSE 0-30 and MMSE 0-24,

Table 4
Distribution of monthly total costs by disease severity per patients (Euros) *

Cost categories severe moderate mild Total demented MCI Total
(MMSE 0-9) (MMSE 10-17) (MMSE 18-23) (MMSE 0-23) (MMSE 24-30) (MMSE 0-30)

(n= 14) (n=22) (n=24) (n=60) (n=14) (n=74)
Mean (SD) Mean Mean Mean Mean Mean

Drug costs 28.29 (48.64) 53.59 (78.32) 72.33 (66.99) 55.18 (68.89) 42.64 (50.41) 52.81 (65.67)
GP visit costs 3.57 (3.03) 4.00 (2.83) 2.75 (3.21) 3.40 (3.03) 3.79 (6.10) 3.47 (3.75)
Outpatient visit costs 5.71 (6.60) 3.64 (4.77) 5.96 (7.40) 5.05 (6.34) 6.21 (7.63) 5.27 (6.57)
In-patient care costs 188.45 (402.88) 31.14 (100.79) 0.00 (0.00) 55.39 (212.25) 56.00 (209.55) 55.51 (210.31)
Emergency care costs 8.61 (21.90) 13.71 (41.33) 12.56 (50.23) 12.06 (41.24) 4.31 (16.12) 10.59 (37.82)
Transportation costs 0.83 (1.36) 0.26 (0.66) 1.36 (1.47) 0.83 (1.28) 0.87 (1.56) 0.84 (1.33)
Diagnostic costs 27.30 (67.69) 12.67 (41.47) 37.61 (64.97) 26.06 (58.21) 39.90 (86.69) 28.68 (64.09)
Non dementia-related health costs 46.05 (109.73) 20.26 (51.93) 11.45 (35.38) 22.75 (65.45) 7.52 (11.63) 19.87 (59.35)
Direct medical costs 308.83 (524.32) 139.26 (134.09) 144.02 (117.83) 180.73 (278.33) 161.24 (261.80) 177.04 (273.63)
Social care costs 10.57 (10.84) 245.68 (890.38) 12.13 (24.68) 97.40 (543.49) 0.00 (0.00) 78.97 (490.11)
Other people’s (paid) help 17.14 (64.14) 6.36 (18.34) 0.00 (0.00) 6.33 (32.71) 0.00 (0.00) 5.14 (29.52)
Health care cost of the caregiver 31.18 (93.21) 28.94 (97.74) 20.54 (62.20) 26.10 (82.73) 2.46 (4.73) 21.63 (74.99)
Direct non-medical costs 58.90 (103.68) 280.98 (888.67) 32.66 (69.53) 129.84 (546.72) 2.46 (4.73) 105.74 (494.07)
Direct cost 367.72 (518.60) 420.25 (919.66) 176.68 (136.28) 310.57 (616.51) 163.70 (260.85) 282.78 (568.04)
Productivity loss related costs of the 182.71 (653.66) 46.99 (128.16) 1.22 (3.44) 60.35 (324.09) 5.42 (15.45) 49.96 (292.24)
working-age caregivers
Indirect costs 182.71 (653.66) 46.99 (128.16) 1.22 (3.44) 60.35 (324.09) 5.42 (15.45) 49.96 (292.24)
Informal care costs of retired 334.29 (355.13) 156.36 (280.86) 177.33 (228.80) 206.27 (285.36) 188.86 (3 00.14) 202.97 (286.19)
caregivers (2 Euros/hour)
Total costs 884.72 (957.71) 623.60 (997.66) 355.23 (302.94) 577.18 (797.14) 357.98 (336.30) 535.71 (735.65)

* The MMSE test section of the questionnaire was not completed in 14 cases.



respectively. In further calculations we used the middle value, 2
Euros/hour as the base option in valuing retired-age caregivers’
time.

We analysed the correlation among disease severity, quality
of life and costs. Informal care costs were calculated in three
different ways, by 0, 2, up to 4 Euros per hour. Calculating with
0 Euro per hour no correlation was seen between total costs and
QoL (EQ-5D) and disease severity (MMSE scores). However,
calculating with 2 and 4 Euros per hour correlations were
significant. The option of 2 Euros showed significant
correlation between total costs and QoL and disease severity
(p=0.01). In case of 4 Euros costs were in significant
correlation with EQ-5D values (p=0.01) and MMSE scores
(p=0.05) as well.

Disease burden of dementia in Hungary
As 95% of demented patients live at home, the disease

burden of the home-living dementia population is 808,240,232
Euros per annum from the societal viewpoint (53% direct
costs). The total annual cost per patient residing in a nursing
home is 6,086 Euros, resulting in 38,559,435 Euros per year at
national level. Thus, for the whole demented population in
Hungary, we estimate that the total annual societal costs are
846,799,667 Euros (6,417 Euros/patient/year).

As there is only a minor difference that can be seen between
costs of the patients living at home or in nursing home, the
change of distribution of patients living at home or nursing
homes has no impact on the disease burden of dementia at the
national level: 1% change in the share of people living at home
or in nursing homes would result in 0.05% decrease in the total
disease burden of dementia.

Discussion

In this bottom-up, cost-of-illness study, we investigated the
disease burden of dementia from a societal viewpoint. The
average monthly total cost per patient living in their own home
was 535.7 Euros (SD=735.7), while for patients living in
nursing homes it was 507 Euros. The total annual disease
burden is 847 million Euros (6,417 Euros / patient / year). Our
result is lower compared to the figure from EuroCoDe estimate
(929 million Euros) for Hungary, but the difference does not
seem to be important (26).

Comparing the costs of dementia to the official financial
data of NHIFA this equates to 65% of total drug expenditure in
Hungary or about 29% of expenditure for treatment and
prevention budget of the NHIFA. If we restrict our analysis to
the direct costs of dementia, these proportions are 36% and
16%, respectively. Compared to the costs of acute myocardial
infarctions the annual total disease burden from a societal
viewpoint is 26.3 times higher (27).

Good quality epidemiologic data are essential for disease
burden estimations at the national level. However no study on
prevalence, incidence or disease burden of dementia has been

published so far in Hungary. Some research has focused on the
proportion of different dementia types by neuropathological
examinations or on the distribution of dementia types among
nursing home patients (28-33). There are some studies on the
reliability of different screening tests and on the relationship
between cognitive decline and risk factors (34, 35). Two
surveys from GP practices were published on the epidemiology
of dementia and MMSE scores distribution (36, 37). These
publications present very different figures of dementia
prevalence due to methodological weaknesses (38).

The Hungarian Central Statistical Office reports 7,267
patients diagnosed in dementia in year 2007, based on GP
practices data (20). According to the NHIFA reports the
number of patients hospitalised annually with the diagnosis of
dementia varies between twenty and fifty thousand (4-6). These
differences might be the consequences of “coding
optimalisation” under the DGR scheme (6). Nevertheless, both
GP and NHIFA data represent much lower number of patients
that is expected based on the European average prevalence.
Improving our knowledge on the epidemiology of dementia in
Hungary should be one of the first strategic steps.

Lack of basic information for health policy decisions is not
restricted only to the area of epidemiology. Data on costs,
health status or quality of life is not required by the regulators,
professional organisations or by policy-makers. The same can
be said about the monitoring of need, costs and quality of
services provided. No health or social policy reforms have
focused on these issues during the last two decades. The
activity-based monitoring, financing and quality criteria are still
missing, as well as the appropriate national regulation and
follow-up of the effects and costs of new medical technologies.
Considering the estimated changes in the age-structure and
prevalence of mental disorders, especially in all types of
dementia, the Hungarian health and social systems do not seem
to be sustainable. There is a strong need for a long-term
strategy, emphasising volume, availability and quality of all
types of service. For instance, access to drugs might be limited
for most demented patients within Hungarian population
because of high co-payment prices. With a 50% reimbursement
of drugs for dementia treatment, co-payments for patients or
their families are significant. In the case of expensive drugs,
this can exceed 40 Euros per month, which amounts to 10-15%
of the average old-age pension. For further consideration it is
essential for policy makers and funders in Hungary to develop
and maintain information on the capacity of nursing homes and
future demands for long term care. In Scandinavian countries,
for instance, a high proportion of elderly patients are receiving
formal care in nursing homes (38% in Sweden, 47% in
Denmark), as opposed to the Southern European countries,
where this percentage is much lower (18% in Italy, 7% in
Greece), and the reliance on informal care is much greater (39).
It is not clear at the moment whether Hungary is following the
Northern or Southern European route, but we assume that the
absolute number of demented people in nursing homes will
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grow (40). Moreover, regardless of the development of
services, it will be important to estimate both the costs to
formal services and to family carers resulting from dementia. If
family caregivers are not available many informal care costs
may in future fall on the state. Currently societal costs of
patients living at home or in nursing homes are the same,
mainly due to low reimbursement level but if this were to
change there could be a huge increase in disease burden and
difference in the two types of living arrangement. When
making allocation decisions, the information concerning the
burden of the disease, and the especially the burden of informal
care to families is important. Informal care in the families is not
a 'free good' and the society might want to take a part of this
burden from the families

There are some important potential limitations of our study.
Prevalence data of dementia is from the EuroCoDe estimates,
based on data from other countries. Our cross sectional study
included a selected group of patients such as patients living at
home with dementia, partly because the study was performed in
a GP and outpatient settings, with mild and medium severity of
dementia. Cost per day of the patients living in nursing homes
is available from official Hungarian sources. Using these data,
the disease burden of dementia was calculated at national level.
We assume our results underestimate the real social burden of
dementia. Probably more dementia patients are admitted to
different institutions except nursing homes, or remain at home
and receive more home help and home care, but the burden of
disease of these patients are not counted in this study. Our main
aim is to show the magnitude of the disease burden of dementia
on society and inform health policy makers both in Hungary
and in the new Central and Eastern European member states
and to initiate further research. This aim is not affected
negatively by these limitations.

Conclusions

According to our knowledge, this is the first study
investigating resource utilisation, costs, and quality of life of
dementia patients in the Central and Eastern European region.
Our findings also have health policy relevance, because
collection, analysis and use of such data as indicators of quality
of care are not required either by the health/social ministries
and funders or by professional bodies. The lack of research
funding is also an important barrier against getting more
information on dementia care. Furthermore, current Hungarian
legislation does not allow cross-links to be made between
different data sources (e.g. GP reports with inpatient care
financing data), thus existing valuable information resources
are practically wasted.

Although our data has limited validity about the prevalence
and the burden of dementia, we established that the average
cost per patient in Hungary is lower than that in other parts of
Europe, according to available data. This is probably
conservative. Our estimate of 846.8 million Euros per annum is

probably low due to the uncertainty on epidemiology and
costing. Our survey nonetheless help inform the policy making
process can inform policy-makers, but there remains a strong
need for an extensive research to establish effective and
sustainable ageing policy, management and financing in
Hungary.
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