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ORIGINAL ARTICLE

Medical and non-medical costs of Parkinson disease
— comparison of Europe, USA, Asia an Australia

Zdravotnické a nezdravotnické naklady na 1é¢bu a péci
Parkinsonovy choroby — srovnani Evropy, USA, Asie a Australie
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Summary

At present different kinds of dementia impose a significant
economic burden on the whole societies. Parkinson’s disease
is the second most common type of dementia. The purpose
of this study is to analyze the costs of people suffering from
Parkinson’s disease in the context of public expenditure needs
for the affected people. Firstly, the treatment costs and care in
the selected European countries are analyzed, and secondly,
these data are compared with the data from other countries
and continents. The focus is not only on the developed
economies where the issue of costs and PD already causes
significant expenditure from public budgets, but also on the
developing economies. The methods applied in this study
include a method of literature search of available sources
describing the costs of PD and a qualitative comparative
analysis method. The findings show that the data from the
European countries range between 1,949 € and 12,054 €.
Comparable data are in the USA at 17,064 €, in Australia
at 7,020 € and in Asia they range between 649 € and 9,544
€. These values are certainly connected not only with the
available data, but also with the level and possibilities of
healthcare services in these countries. In addition, GDP
for these continents and countries was specified and the
cost ratio of patient with respect to GHD per capita was
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described. This calculation provides an orientation relative
indicator about the economic burden with respect to the
country’s development. The results indicate that the most
significant issues are diseases and treatment in the European
countries in which their highest incidence is expected in
future.
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Souhrn

Demence predstavuji v soucasnosti zna¢nou ekonomickou
zatéz pro mnohé ekonomiky. Parkinsonova choroba je dru-
hym nejcastejsim typem demence. Cilem této studie je analy-
za nakladl na osoby trpici Parkinsonovou nemoci v kontextu
stavu ekonomik. Nejprve jsou specifikovany naklady na léc-
bu a péci ve vybranych evropskych zemich pomoci existuji-
cich studii, tyto tidaje jsou porovnavany s tidaji z jinych zemi
a kontinentll. Dtiraz je kladen nejen na vyspélé ekonomiky,
kde otazka nakladti a PD jiz zpGsobuje znacné vydaje z verej-
nych rozpoctd, ale i na rozvijejicich se ekonomik. Pouzitymi
metodami byly systematicka resSerSe a komparativni analy-
za. Vysledky ukazuji, Ze se naklady v evropskych zemi po-
hybuji mezi 1949 € a 12 054 € na osobu za rok. Srovnatelné
udaje jsou v USA na 17 064 €, v Australii na 7020 € a v Asii,
kde se pohybuji mezi 649 € a 9544 €. Tyto hodnoty se va-
zou zejména se stupném demence, kde horni hranice mezi
patii hospitalizovanym pacientim. Néaklady byly vztazeny
k HDP dan¢ zem¢. Tento relativni ukazatel 1épe specifikuje
ekonomickou zatéz v mezinarodnim a mezikontinentalnim
srovnani. Vysledky ukazuji, ze nejvétsi relativni zatéz exis-
tuje v evropskych zemich, ve kterych se navic v budoucnu
oc¢ekava dalsi nartist nemocnych.

Klicova slova: Parkinsonova nemoc ¢ naklady ¢ domaci
péce * analyza

Introduction

Parkinson’s disease (PD) is among the main types of
dementia increasingly occurring among older generation
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groups in the developed countries where it represents
a growing economic burden of public budgets'* Figure
1 below illustrates the incidence of PD in the world. The
monitored variable is the death rate per 100,000 people.
The red color represents the death rate of 4.6-3 per
100,000 people, the green color 2.99—1.85, the purple
color 1.82-0.8. The grey color represents the death rate
below 0.8. The indicator specifies two basic realities; the
incidence of PD and effective treatment. In the developed
countries there is a high prevalence (USA, Europe),
while in the developing countries there is a problem with
the treatment costs (Africa). Relatively, the best situation
is in the Asian countries. Specifically, in the European
countries 1.2 million of people have Parkinson’s disease,
which approximates to: 260,000 in Germany, 200,000 in
Italy, 150,000 in Spain, 120,000 in UK and 117,000 in
France. This equates to a rate of more than 1 per 1,000
people in Europe, making it the second most common
neurodegenerative disorder”. The projected worldwide
increase in prevalence of Parkinson‘s disease should be
8,7 mil. in 2030°.

A significant difference was seen in prevalence by
geographic location only for individuals 70 to 79 years
old, with prevalence of 1,601 in individuals from
North America, Europe, and Australia, compared with
646 in individuals from Asia (P < 0.05). A significant
difference in prevalence by sex was found only for
individuals 50 to 59 years old, with a prevalence of 41
in females and 134 in males (P < 0.05). PD prevalence
increases steadily with age. Some differences in
prevalence according to the geographic location and
sex can be detected”®.

The purpose of this study is to specify costs of
drugs and care about the ill people in the countries
with the highest incidence. The results are compared
and discussed with the expenditure in other countries,
particularly with respect to the economic situation of
these countries.

Nowadays, the commonly used method for the
assessment of costs is the Cost-of-Ilness (COI). COI
method is especially suitable for the evaluation of costs
of chronic diseases that are significantly connected
with health expenditure. To perform a COI study, it is
necessary to define disease, epidemiological approach,
type of costs, and study perspective. Consequently,
resource consumption data and unit costs can be
collected, and the results presented and methodically
discussed, in conjunction with sensitivity analysis to test
their robustness® '%. The key for the specification of the
costs are the selected studies based on this approach.

Experimental part

The methods applied in this study include a method of
literature search of available sources describing the costs
of PD. In addition, to compare costs of treatment and care
of the PD patients, a qualitative comparative analysis
method was used. It has been a common method used in
many scientific disciplines during the past two decades.

This method uses basic logic and set-theoretical concepts
for analyzing complex causal relations. In some cases,
the costs were recalculated and specified with respect to
the individual stages of this disease.

This study focuses on the treatment costs of patients
affected by PD. It should serve as a complex cost
analysis from different countries of the world. It is based
on available studies and articles dealing with the costs
that were studied from different points of view such as
comparisons of the selected countries or comparison of
costs between the patients with PD and healthy people
of the same age group. The information was presorted
and served as a suitable material for this analysis. The
study uses information of European, Asian and US and
Australian case studies.

The main attention is focused on the costs in Europe
and in the USA, where the issue of aging population
and rising number of people with dementia is the most
current. There are currently 48 states in Europe. The
selected countries include: England, Germany, Italy,
Austria, Czech Republic, Portugal, and Sweden. The
basic form of the health system is the same in all European
countries. The countries listed above were selected with
respect to the topicality, availability and comparability of
the data. America is specific in its different approach to
the health system, however, the issue of dementia is also
essential there. Most studies have been conducted in the
USA and countries of South America; some from them
were selected and used in this analysis. This issue of PD
is also important in Australia. Therefore, the costs on this
continent are specified, too. On the Asian continent, this
issue, with respect to the age structure, is not that much
topical. Nevertheless, the treatment costs are described
in order to illustrate the situation in Russia, China, India
and Korea.

Results

Economic burden of PD in chosen European countries

Nine data were selected to compare individual items in
seven selected countries (Fig. 2).

Compenhausen (2011)'? conducted research in
six European countries was funded by the European
Commission and its program FP5. In addition, the non-
profit organization EuroPa played an important role in
this research. EuroPa forms a network of cooperating
medical centers dealing with the research and treatment
of PD?. The register comprises 1,821 patients diagnosed
with PD. These patients were randomly chosen out of
ten European centers between 2003 and 2005.The costs
were calculated per one patient as average costs for the
period of a six month monitoring and they were recorded
in local currency and consequently, converted into Euros
with purchasing power parity. The costs were divided into
the direct and indirect costs. The direct costs were than
divided into the treatment of the hospitalized patients,
home patients, costs of PD drugs and costs of care, which
was divided into formal (provided by a professional
caregiver) and informal (provided by family members)'?.
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Fig. 1. Annual direct treatment costs in the selected European countries per patient (€)

(source: own according to *'?)

In Portugal and Austria almost 14% of patients were
provided professional care (from one hour up to 73 hours
a week), while in the remaining countries it was only 8%
of patients. The costs of formal care ranged between 60 €
in Portugal and 1060 € in Italy for the monitored period.
Most of the consultations was performed in the Czech
Republic, the fewest in Portugal, which results from the
fact that a number of neurologists per 100,000 people
from 2010 on the basis of this study is approximately
13.2 in the Czech Republic, while in Portugal it is 3.2
per 100,000 people and the costs of consultations at the
doctor were 18 times or even 22 times higher than in the
Czech Republic.

Winter specific summary of direct costs was also made
by Winter et al. (2010)'". This study uses information
obtained from the register of EuroPa and primarily
focuses on the patients in the Czech Republic. This study
analyzes and compares results with the direct costs in
Germany, UK, and Sweden. The target groups were the
patients in home care, diagnosed with PD. The direct
costs included hospitalization, rehabilitation or home
care, costs of additional therapy (physiotherapy, staffing
therapy), costs of drugs, costs of special equipment and
formal care (professional care). The costs of informal
care (by family members) were calculated on the basis
of incomes of the key caregivers. This is the net income

Table 1. Selected individual costs in chosen European countries

after deducting mandatory costs such as income tax or
social benefits. The direct costs also include payments
made by patients such as payments for drugs and special
equipment.

Study in Hungary by Tomas et al. (2015)'¥ specifies
mean costs € 6030.2 (SD =6163.0)/patient/year (direct
medical 35.7%, direct non-medical 29.4%, indirect costs
34.9%).

Table 1 present the prices of individual costs in the
selected countries. For example, in the Czech Republic
the highest costs are spent on the specialized equipment;
a wheel chair costs 710 €, on the contrary care of the
hospitalized patient the least costly in comparison with
the remaining four states. The counterpart is Italy where
the costliest is the hospitalization of a patient and his/
her rehabilitation, while the drugs are the least costly.
In Portugal and Austria almost 14% of patients were
provided professional care (from one hour up to 73 hours
a week), while in the remaining countries it was only 8%
of patients. The costs of formal care ranged between 60 €
in Portugal and 1060 € in Italy for the monitored period.
Most of the consultations was performed in the Czech
Republic, the fewest in Portugal, which results from the
fact that a number of neurologists per 100, 000 people from
2010 on the basis of this study is approximately 13.2 in the
Czech Republic, while in Portugal it is 3.2 per 100,000

Types of costs (per one Czech .
Type of costs package of drugs /per visit | Republic (€) Germany (€) |Italy (€) |Portugal (€) |Austria (€)
Drugs Levodopa 58 80 18 7 40
Dopamine agonists 292 356 66 168 240
Hospitalized patient | Rehabilitation 10 172 496 268 253
3,773
Hospitalization 70 441 (max. 48 | 638 298
days)
Home treatment GP 7 18 19 152 12
Neurologist 12 28 19 215 14
Physiotherapy 10 31 10 8 6
Psychological therapy 7 22 6 9 6
Special equipment | Wheelchair 710 194 338 194 370

Source: own processing according to'?
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Table 2. Direct costs of the individual groups in different stages
of PD in the USA

USA ©)
Newly diagnosed patients

« at the beginning of the monitoring period 10,691
* total monitoring period 56,398
* annual costs 5,238
ED patients

* total monitoring period 33,606
* annual costs 2,643
ADD patients

* total monitoring period 71,426
 annual costs 8,394
SNF patients

* total monitoring period 46,015
 annual costs 17,546

Source: own processing according to'®

people and the costs of consultations at the doctor were 18
times or even 22 times higher than in the Czech Republic.

Treatment costs of PD in the USA

In the USA this disease affected between 340 and 645
thousand people in 2011'. The total medical costs of PD
treatment were estimated at 23 billions of dollars per year
with an annual economic burden at 17,389-21,050 € of the

Table 3. Selected direct costs in Russia

direct costs per patient. Research studies by Kaltenboeck
et al. (2012)'9 and Suh et al. (2012)' specify these data.
These are two independent studies exploring the treatment
costs of PD in the USA. In the first case the data of the
American government from the insurance system Medicare
were used. They analyzed different direct costs for patients
in relation to the individual phases of PD. Kaltenboeck et al.
(2012)'. In the course of five years four groups of people
were defined. They include newly diagnosed patients (ND),
patients in the early stage of the disease (ED), patients who
use assistive equipment such as a wheelchair or a walker
(AAD), and patients who require professional treatment
(SNF). Altogether 25,577 patients were divided into these
four groups. The average age was 76 years. Table 2 presents
a comparison of costs in these groups.

These groups were monitored for five years and the
data were collected between 2004 and 2009. The data
show that with the increasing stage of the disease, the
costs were multiplying even 3.5 per year.

The second study'> (of 2012 mainly explores assessment
ofthe economic burden of patients. The data were provided
from the database of the health insurance company and
clinic Medstat. The database included records of patients
having a private insurance for medical services and drugs
for a five year monitoring period, from the January of 2004
till the December of 2008. These medical services were both
for the patients in home care and hospitalized patients. The
data of the patients with home care contained information
about the visits at the doctor’s office, emergency or other
institutions. The study excluded patients younger than
18 years or those who did not possess any insurance for

Types of costs (per one package of drugs /per visit) | (€)
Drugs Levodopa 40
Dopamine agonists 72
Hospitalized patient | Rehabilitation 410 (21 days)
Hospitalization 410 (21 days)
Home care GP 5
Neurologist 6
Physiotherapy 3
Psychological therapy 3
Special equipment Wheelchair 210

Source: own processing according to'?

Table 4. Quarterly costs of healthcare of the Australian patients with PD in Sydney

Costs Quarterly (€) Annual (€)
Drugs 417 1,668

Visit at GP and specialist 370 1,480
Related costs of care

(e.g., physiotherapy) 212 848

Source: own processing according to'”
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Table 5. Costs of patients with PD with respect to GDP

Continent }lt/:ie‘?n of costs per patient per f;Dpﬂ ;;;“oztgi,SUS dollars/ Ratio (%)
Europe 9,800 40, 095 24.4

Asia 3,635 27,000%* 13.5

us 14,373 56,066 25,6
Austria 7,020 45, 821 1.5

*It corresponds to the average of the selected countries: China, Korea, Russia and India

Source: authors* own processing, OECD.

the first years. Altogether 8,549 patients were selected.
The treatment costs including medical costs such as
hospitalization, or visits at the emergency and the costs
of the prescribed drugs were calculated per one patient
per year. The treatment costs were divided into the costs
directly related to PD and the costs non-related to PD.
Approximately a half of the monitored patients was taking
an average dose of levodopa between 300 and 600 mg. As
far as the costs are concerned, patients noticed a significant
increase of their total costs at the beginning and at the end
of the monitoring period, which might be connected with
the costs of drugs.

Costs of PD in the Asian countries

Although the prevalence of PD in Asia is not very
high at the moment, there are certain implications of
its increase in future. At present, the most populous
countries are China, India, Indonesia, Pakistan,
Bangladesh, and Japan and the number of PD patients in
these counties is expected to increase from 2.57 million
in 2005 to 6.17 million in 20309. While the occurrence
of PD appears to be slightly less common among the
Asians compared to the Caucasians, there does not
appear to be a significant difference in rates between the
Chinese, Malays and Indians living in Singapore. The
rates of occurrence of PD in Japan (Yonago City) also
appear to be stable over the past 25 years. Nevertheless,
the burden of PD in Asia will rise significantly in the
years to come as a result of an increased life expectancy
and an ageing population. There is therefore a need
to train more doctors and health care professionals in
the region to better manage and care for the increasing
numbers of PD patients For example, the costs per one
patient were in India calculated at 649 € in 2009'. In
China this was slightly higher — 842 €, and in Russia
even 3, 510 €. Table 3 illustrated the selected types
of direct costs such as costs of drugs, hospitalization,
special equipment and home care for Russia.

The data on the PD treatment costs are also available
from South Korea. The purpose of this research was to
analyze social-demographic characteristic, use of health
services and calculation of the direct medical costs of
the PD treatment based on the data from the database
of the Korean National Health Insurance. The patients
with primary or secondary designation of PD were
selected according to the Korean standard classification.
Altogether 4,137 people suffered from PD. The average

age was 71.6 years and females formed approximately
60% of patients. On the basis of a one-year-long
monitoring period, the patients in home care consulted
their doctor 9.83 days and the hospitalized patients spent
on average 25.3 days in hospital. The annual direct costs
on the patients in home care were 445 € per person and
9,544 € per hospitalized patient'?.

Australia

An Australian study of 2005 deals with the treatment
of patients with PD in Sydney. The study indicates that
Sydney might have one of the highest prevalence of PD
in western world. Out of the people who were older than
55 years, 776 per 100,000 appeared to suffer from PD,
which is rather high)'®. The purpose of another Australian
study Cordato (2005)'” was to determine the costs
spent on the treatment of patients with PD and compare
them with the costs of healthy people of the same age
group. The study consisted of six males and six females
suffering from PD. The average age was 71.3 years.
Nine out of these 12 patients reported to have someone
of the family as their caregiver (eight partners and one
daughter). The study shows that the quarterly costs of
health care reached 1,153 €. The biggest proportion
of the costs was formed by the costs of drugs (approx.
36% of the total costs). Apart from the costs of drugs,
this number included the costs directly connected with
the treatment (physiotherapy, hydrotherapy, massages,
or psychological therapy). Table 4 specifies the patients*
costs. The total direct costs of treatment annually reached
4,612 € per person.

Discussion

The data from the European countries range between
1,949 € and 12,054 €. The difference consists in the
costs of care in the indirect costs. America is specific in
its different approach to the health system, however, the
issue of dementia is also essential there. Most studies
have been conducted in the USA and countries of South
America.

Also comparable data are in the USA (average value
from two studies) at 17,064 €, in Australia at 7,020 €
and in Asia they range between 649 € and 9,544. The
situation in Australia is comparable with average costs in
the European countries and the costs in Asia are lower.
On the contrary, the US study by Suh et al. (2012)'
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showed a high burden in comparison with other countries.
The reason is a big amount of the included costs and
especially the costs on the hospitalized patients.

Average costs of patient per year were calculated to
describe the economic burden of individual continents. In
Europe, Asia and ASA the average costs were calculated
on the basis of available studies. The Australian data
remained unchanged (Table 5).

In addition, GDP for these continents and countries was
specified and the cost ratio of patient with respect to GHD
per capita was described. This calculation provides an
orientation relative indicator about the economic burden
with respect to the country’s development. The results
indicate that the most significant issues are diseases and
treatment in the USA and European countries in which
their highest incidence is expected in future.

The calculation stated above is slightly misleading
especially in the area of calculating costs on patient per
year where the average value does not solve the exact
composition of costs in the selected studies. Better
specification is of course the aim of national strategies in the
fight against dementia. Therefore, higher availability of the
exact results can be expected in future, which can result in
better readiness for increased expenditure in future.
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