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Abstract Parkinson’s disease (PD) is associated with a
reduction of health-related quality of life (HrQoL).
Demographic and clinical determinants of HrQoL in PD
have been previously investigated, but less is known about
its social determinants. Data on HrQoL in Austrian patients
with PD are not available. The objective of this cross-
sectional survey was to evaluate HrQoL of Austrian
patients with PD and to provide a comprehensive analysis
of its social and clinical determinants. Outpatients
(n = 100) with idiopathic PD were recruited in the
Department of Neurology of the University Innsbruck.
Clinical status was estimated using the Unified Parkison’s
Disease Rating Scale (UPDRS). HrQoL was evaluated
using a generic instrument, the EuroQol (EQ5D and EQ-
VAS). Independent determinants of HrQoL were assessed
in multivariate regression analysis. The proportion of PD
patients with moderate or severe problems in at least one
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dimension of the EQS5D was significantly higher than in the
general population (90.1 vs. 35.1%, P < 0.001). The mean
EQ-VAS score in PD was lower than in the general pop-
ulation (48.9 £ 19.6 vs. 77.0 £ 20.8, P < 0.001). Social
support (number of household members) was identified as
an independent social determinant of HrQoL. Demographic
and clinical determinants were age, depression, UPDRS
and motor fluctuations. The analysis of determinants of
HrQoL showed that a greater attention should be paid to
social support and home care. Our data on HrQoL in PD
should be considered in the development of new health
care programs.

Keywords Parkinson’s disease - Quality of life -
EQ-5D - Austria

Introduction

Parkinson’s disease (PD) is a chronic neurodegenerative
disorder with a prevalence of 108-257 per 100,000 popu-
lation [17]. There are approximately 1.2 million people
with PD in Europe, 16,000 of whom live in Austria [1]. The
main symptoms of PD are bradykinesia, rigidity and rest
tremor, which are usually respond well to treatment with
antiparkinsonian drugs in the early stages. However, the
disease has a progressive course resulting in therapy-
refractory motor complications (motor fluctuation, dyski-
nesia and dystonia) and non-motor signs (sleep disorders,
urinary incontinence, gastrointestinal dysfunction, ortho-
static hypotension and mental disorders).

While in the last century studies were concentrated on
assessment of motor function, nowadays the focus has
shifted to evaluation of the impact of PD on patients’
daily lives, their physical and psychological well-being
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and social participation. The progressive nature of the
disease is associated with growing disability and has a
considerable impact on health-related quality of life
(HrQoL). HrQoL is defined as an individual’s perception
of his or her well-being that is related to health status
and can be affected by disease and its treatment [5]. The
demographic and clinical determinants of HrQoL, such
as age, disease severity, motor and non-motor symptoms,
have been thoroughly investigated in previous studies
[4, 7,9, 20, 22, 23, 25, 32], whereas less is known about
the role of social factors in HrQoL of patients with PD
[3, 14, 32].

There are several studies evaluating HrQoL of patients
with PD in the countries of Western Europe [4, 7, 9, 20, 22,
23, 25, 32] and two studies from Eastern Europe [14, 38].
However, HrQoL in Austrian patients with PD has not yet
been investigated. The objective of this cross-sectional
survey was to evaluate HrQoL of patients with PD in
Austria and to provide a comprehensive analysis of its
social and clinical determinants.

Patients and methods
Study design

This study was performed as part of a large international
project investigating resource utilization and HrQoL in
patients with PD (http://www.EuroParkinson.net) [24].
Five European countries (Austria, Czech Republic,
Germany, Italy, Portugal) and Russia participated in the
project [35, 36]. The patients were recruited from the
EuroPa registry which was organized by the EuroPa study
group to create a pool for research on PD. The EuroPa
registry consists of approximately 2,000 patients with
idiopathic PD randomized by a computer-generated
scheme from the clinical databases of the outpatient
departments of large European medical centers, such as
university hospitals [24]. The participants of the Austrian
cohort study were recruited from the Austrian pool of the
EuroPa registy and consisted of outpatients (n = 100)
with idiopathic PD who visited the neurological depart-
ment of the University Innsbruck between July 1, 2003
and June 30, 2004. The inclusion criterion was the
diagnosis of idiopathic PD based on the clinical diag-
nostic criteria of the UK Parkinson’s Disease Society
Brain Bank [8]. The study was approved by the local
ethics committee and all participants gave informed
consent. The study was designed as a cross-sectional
survey. There were no treatment interventions in the
course of this study. Of 100 initially recruited patients, 19
were excluded because their clinical records were not
complete.

Clinical evaluation

Medical and neurological examination was performed by a
specialist in movement disorders during adequate antipar-
kinsonian treatment (clinical ‘on’ state). The Unified
Parkinson’s Disease Rating Scale (UPDRS), which is a
valid and reliable measure of clinical status in PD, was used
to document disease severity [19]. The investigator docu-
mented, in specially developed case report forms, social
characteristics (marital and employment status, social
support, net income) and clinical data, such as UPDRS, age
of symptom onset, disease duration, motor complications
(motor fluctuations, dyskinesias, dystonia) and non-motor
symptoms (e.g. sleep disorders, depression, psychosis and
dementia). The motor fluctuations were defined as any
shortening of response to Levodopa (“wearing-off”) or
unpredictable recurring parkinsonism not related to the
timing of Levodopa (“on—off”). The definition of dyski-
nesias included drug-induced hyperkinetic or dystonic
movements or postures. Dystonia was defined as sustained
muscle contractions causing twisting and repetitive move-
ments or abnormal postures. Psychosis was defined as the
presence of delusions, hallucinations, or paranoia. Depres-
sion was diagnosed according to criteria of the ICD-10 [37].
Dementia was defined as a Mini-Mental State Examination
score <24 [6].

Evaluation of HrQoL

HrQoL was evaluated using a generic instrument, the
EuroQol [2], which is a valid measure of HrQoL in PD
reflecting severity and complications of the disease [28].
The EuroQol is a patient-reported measure of HrQoL that
consists of two sections [30]. The first section (so-called
EQ-5D) comprises five questions with three levels of
severity in each (1 = no problem, 2 = moderate problem,
3 = severe problem) that cover five dimensions of health:
mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. The EQS5D generates 243 theoretically
possible health states. Calculation of the EQ-5D-index
score was performed according to the European recom-
mendations [10]. The second section of the EuroQol is a
vertical visual analogue scale (VAS) ranging from 0 (worst
imaginable health state) to 100 (best imaginable health
state).

Statistical analysis

SPSS Version 15.0 (SPSS Inc., Chicago, IL, USA) was
used to calculate statistics. All values are presented as
mean with 95% confidence interval (CI). The ¢ test was
used for comparisons if data followed normal distribution
(Kolmogorov—Smirnov test). If normal distribution was not
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present, group comparisons were performed by means of
the Mann—Whitney U test (two independent groups), the
Kruskal-Wallis test (more than two independent groups) or
the Wilcoxon rank test (two dependent groups). A value of
P < 0.05 was considered statistically significant. Indepen-
dent predictors of HrQoL were determined in multivariate
regression analysis. The following variables were used in
the multivariate analysis: 1. Demographic variables (age
and gender), which are commonly used in the multivariate
analyses and have been shown to influence HrQoL in PD
[4, 12, 18, 27, 38]. 2. Four variables describing social status
(marital status, number of persons in household, income
and employment situation), which are widely used in
HrQoL studies [15]. 3. Clinical variables describing dura-
tion and severity of PD (age of onset, duration of the dis-
ease, UPDRS), motor complications (motor fluctuations,
dyskinesias, dystonia) and non-motor symptoms (sleep
disorders, depression, psychosis and dementia). The clini-
cal variables were selected based on the results of previous
studies [4, 7, 9, 20, 22, 23, 25, 32]. The list of the selected
variables was approved by an expert forum of six move-
ment disorders specialists. The R* method was used to
explore the variability accounted for by independent pre-
dictors [11].

Results
Demographics and clinical features

Of 81 study-completers with a mean age of 69.3 + 9.8
(range 44-85) years, 32 (39.5%) were female and 49
(60.5%) were male. The average age at onset of disease
was 57.3 + 11.6 (range 29-80). Demographics and clinical
characteristics of the study cohort stratified by age group
are shown in Table 1. The distribution of motor compli-
cations was as follows: 49 patients (60.5%) had motor
fluctuations, 37 patients (45.7%) had dyskinesia, 38
patients (46.9%) had dystonia. Depression was present in
47 patients (58.0%), psychotic symptoms were found in 14
patients (17.3%), dementia was diagnosed in 13 patients
(16.0%). The majority of study participants (n = 60,
74.1%) had sleep disorders.

Social situation

Fifty-nine patients (72.8%) were married or lived in a
stable relationship, 3 patients (3.7%) were divorced, 5
patients (6.2%) were single and 14 patients (17.3%) were
widowed. Eight patients (9.9%) stated that they were living
alone, 55 patients (67.9%) were living with one person and
18 patients (22.2%) had more than one person in their
household. The majority of patients (n = 42, 51.9%) were
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Table 1 Demographics and disease severity stratified by age groups

<70 years n (%) >70 years n (%)

n 46 (100%) 35 (100%)
Sex
Male 30 (65.2%) 19 (54.3%)
Female 16 (34.8%) 16 (45.7%)
Motor complications
No 14 (30.4%) 10 (28.6%)
Yes 32 (69.6%) 25 (91.3%)
Non-motor complications
No 4 (8.7%) 0 (0.0%)
Yes 42 (91.3%) 35 (100.0%)
UPDRS II* 13.0 (3.0-30.0) 20.0 (9.0-34.0)
UPDRS IIT* 25.0 (9.0-49.0) 36.0 (23.0-50.0)
Duration of 9.6 (0.9-26.1) 11.2 (2.8-28.0)
disease (y)*
Marital status
Married 36 (78.3%) 23 (65.7%)
Divorced 2 (4.3%) 1 (2.9%)
Single 3(6.5)% 2 (5.7%)
Widowed 5 (10.9%) 9 (25.7%)
Mean annual 15,850 (4,750-32,340) 14,010 (4,030-31,680)
income (€)*

? Mean (95% confidence interval)

dependent in their activities of daily living. Home care was
provided by family members and friends for 32 patients
(76.2%). The mean age of caregivers was 64.5 £ 14.0
(range 36-83). The majority of caregivers were female
(n = 23, 71.9%). Nineteen percent (n = 6) of caregivers
were employed. All of them reported job change or
reduction of working hours due to PD-related care duties.
Ten patients (23.8%) received professional care.

Only one patient in our cohort was fully employed.
Twenty-seven patients (33.3%) were age-retired and 34
patients (42.0%) were retired prematurely. In 20 patients
(58.8%) premature retirement was due to PD. One person
of working age was unemployed because of PD. The mean
age of retirement in our study cohort was lower than in the
general Austrian population (56.8 £ 7.2 in men and
55.7 £ 6.7 in women vs. 58.5 and 56.9, respectively) [29].
The mean net individual income of study participants was
15,050 € (95% CI 13,560-16,800) per year. If stratified by
age groups, it was similar to the mean net income in the
general population [29].

Health-related quality of life

Seventy-three patients (90.1%) reported moderate or severe
problems in at least one dimension of the EQ-5D that was
greater than that of the general European population
(35.1%, P < 0.001) [15]. The dimension “mobility” was
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most affected with 67 patients (82.7%) reporting moderate
or severe problems. It was followed by dimensions “pain/
discomfort” and “usual activities”, with 61 (75.3%) and 58
(71.6%) patients, respectively, experiencing moderate or
severe problems. In comparison, these figures are lower in
the general European population with 13.6, 28.5 and 10.5%
of individuals having moderate or severe problems in the
dimensions “mobility”, “pain/discomfort” and “usual
activities”, respectively (P < 0.001) [15]. The number of
patients with severe problems was highest in the dimension
“usual activities” (n = 26, 32.1%). In the dimension “self
care”, 37 (45.7%) patients had moderate and 13 (16.0%)
patients had severe problems. The dimension “anxiety/
depression” was less affected with 36 (44%) patients
reporting moderate and 8 (9.9%) patients reporting severe
problems.

The mean EQ-VAS score in participants of our study
was lower than in the general population (48.91 £ 19.56
vs. 77.00 &+ 20.80, P < 0.001) [15]. Association between
HrQoL on the EQ-VAS and age in the study cohort and in
the general population is depicted in Fig. 1. Table 2 shows
the associations of demographic, social and -clinical
parameters with EQ5D-index score and EQ-VAS. The
results of univariate analysis show that age, sex, disease
severity, number of persons in household, motor fluctua-
tions, dyskinesias and mental disorders (depression,
dementia and psychosis) have a significant impact on
HrQoL. Female gender was associated with reduced
HrQoL. Interestingly, female patients tended to have more
non-motor complications than male patients (n = 31,
96.9% vs. n = 44, 89.8%, P = 0.09). Mean scores on the
EQS5D-index (48.81, 95% CI 19.86-97.50) and on the EQ-
VAS (48.42, 95% CI 20.00-85.00) in patients with PD-
related unemployment or premature retirement were not
lower than in other patients (EQ5D-index: 51.77, 95% CI
20.04-97.50, P = 0.48; EQ-VAS: 50.33, 95% CI 11.00—
75.00, P = 0.49).

85 - --e--European population

80 1 —— Patients with PD in Austria

75 1
70 1
65 -
60 -
55 4
50 -
45 1
40

EQ VAS

35-44 45-54 55-64

Age (years)

65-74 >75

Fig. 1 Comparison of EQ VAS scores in Parkinson’s disease and
general population [15]

Independent predictors of HrQoL were determined
using multivariate regression analysis (Table 3). The fol-
lowing potential determinants were included in Model 1:
age, gender, disease severity as measured by UPDRS. Age
and UPDRS were identified as independent predictors of
the EQ-VAS. Gender was also found to be predictive for
the EQ5D-index score. Motor and non-motor complica-
tions (motor fluctuations, dyskinesias, dystonia, mental and
sleep disorders), age at onset, disease duration and social
determinants (marital status, number of persons in house-
hold, net income of patients and PD-related unemployment
or premature retirement) were added into Model 2. Age,
disease severity, motor fluctuations, and number of persons
in household were found to be independent predictors of
the EQ-VAS. They could explain 41.0% (adjusted R?) of
the variance in EQ-VAS scores. The independent predic-
tors of the EQ5D-index were age, gender, UPDRS, motor
fluctuations and depression and could explain 50.6% of its
variance.

Discussion

This is the first study investigating health-related quality of
life and its determinants in patients with PD in Austria.
HrQoL is an important aspect in health-care representing
the impact of the disease on a persons’s well-being. Out-
come measures of HrQoL are increasingly incorporated in
studies of chronic conditions such as neurodegenerative
disorders. Earlier outcome research in PD was traditionally
focused on the assessment of motor function. In the last
decade, the importance of HrQoL in PD was recognized
with growing numbers of studies investigating different
aspects of HrQoL in these patents. Several HrQoL instru-
ments were developed specifically for PD and include the
Parkinson’s Disease Questionnaire 39-item version (PDQ-
39) [21], its 8-item version (PDQ-8), the Parkinson’s Dis-
ease Quality of Life questionnaire (PDQL) [12] and the
Parkinson’s Disease Quality of Life scale (PDQUALIF)
among others [34]. Generic instruments, such as the Eu-
roQol and the Short-Form 36-item health survey (SF-36)
[33], are not disease-specific and provide data allowing
comparison with the general population or other diseases.

PD is a complex neurological disorder characterized by
a broad spectrum of motor and non-motor symptoms,
which are related to the disease itself or caused by medi-
cation. Thus, there are many factors impairing HrQoL in
patients with PD. Motor dysfunction and depression are
widely recognized as the main contributors to impairment
of HrQoL in this chronic condition [4, 7, 20, 22, 23, 27,
32]. In the EQ5D, motor function contributes to HrQoL
through the dimensions “mobility”, “self-care” and “usual
activities”. “Mobility” was the dimension most impaired
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Table 2 Associations of EQ-VAS and EQ5D index score with demographic, social and clinical variables

EQ-VAS P value* EQS5D-index score P value*
Mean (95% CI) Mean (95% CI)
Total (n = 81) 48.91 (20.00-84.50) 49.58 (19.86-97.50)
Gender
Male (n = 49) 50.00 (20.00-82.50) 0.399 53.37 (19.86-97.50) 0.045
Female (n = 32) 47.25 (14.75-91.75) 44.31 (11.79-97.50)
Age groups
<60 (n = 17) 51.76 (5.0-97.50) 0.564 70.80 (24.78-97.50) <0.001
60-69 (n = 29) 46.04 (20.00-87.50) 49.85 (12.52-97.50)
>70 (n = 35) 49.91 (18.00-77.00) 39.50 (18.96-71.74)
Marital Status
Married (n = 59) 49.27 (20.00-80.00) 0.676 49.37 (20.31-97.50) 0.766
Single/divorced/widowed (n = 22) 47.95 (11.50-94.25) 50.14 (16.03-97.50)
Persons in household incl. patient
1 person (n = 8) 44.29 (20.00-75.00) 0.218 39.79 (19.86-90.25) 0.048
2 persons (n = 55) 47.84 (20.00-80.00) 50.89 (17.83-97.50)
>3 persons (n = 18) 55.29 (20.00-87.50) 56.83 (28.34-98.50)
Age of disease onset
Age <50 (n = 21) 44.52 (5.50-89.50) 0.370 55.92 (6.65-97.50) 0.359
Age >50 (n = 60) 50.45 (20.25-80.00) 47.36 (20.33-96.27)
Disease duration
<5 years (n = 23) 50.74 (22.00-80.00) 0.605 51.70 (19.95-97.50) 0.675
>5 years (n = 58) 48.19 (19.50-85.25) 48.74 (19.63-97.50)
UPDRS
Tertile 1 (n = 12) 61.25 (30.0-85.00) 0.001 70.24 (30.16-97.50) <0.001
Tertile 2 (n = 25) 56.00 (31.50-82.00) 61.44 (31.60-97.50)
Tertile 3 (n = 44) 41.52 (12.50-75.00) 37.21 (16.48-69.68)
Motor fluctuations no (n = 32) 55.94 (26.50-91.75) 0.023 54.17 (23.66-97.50) 0.078
Motor fluctuations yes (n = 49) 44.33 (15.00-72.50) 46.58 (17.61-97.50)
Dyskinesia no (n = 44) 52.73 (20.00-88.75) 0.047 51.19 (19.97-97.50) 0.342
Dyskinesia yes (n = 37) 44.38 (19.00-76.00) 47.66 (19.41-97.50)
Dystonia no (n = 43) 48.37 (20.00-84.00) 0.623 50.31 (19.95-97.50) 0.943
Dystonia yes (n = 38) 49.53 (9.75-85.50) 48.75 (19.13-97.50)
Depression no (n = 34) 53.59 (20.00-87.50) 0.068 55.39 (18.73-97.50) 0.025
Depression yes (n = 47) 45.53 (14.00-83.00) 45.38 (19.86-97.50)
Sleep disorder no (n = 21) 53.10 (21.00-94.50) 0.403 55.71 (24.83-97.50) 0.076
Sleep disorder yes (n = 60) 47.45 (20.00-79.75) 47.43 (19.86-97.50)
Dementia no (n = 68) 49.49 (20.00-82.75) 0.452 52.45 (19.86-97.50) 0.015
Dementia yes(n = 13) 45.92 (20.00-80.00) 34.56 (5.18-70.50)
Psychosis no (n = 67) 50.18 (20.00-83.00) 0.164 52.98 (20.04-97.50) 0.002

Psychosis yes (n = 14)

42.86 (10.00-75.50)

33.30 (5.18-70.02)

*P < 0.05 was considered statistically significant

in participants of our study. We also identified the UPDRS
clinical severity scale and motor fluctuations as indepen-
dent predictors of HrQoL. Generally, physical components
of HrQoL are better represented in the EQ5D and the effect
of motor dysfunction on HrQoL in our cohort was more
pronounced than the influence of depression. However, the
majority of studies found depression to be the main
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contributor to HrQoL in PD [26, 27, 31, 32, 38]. Depres-
sion was present in every second patient in our study.
HrQoL Clinical factors related to HrQoL in our study were
disease severity (UPDRS), motor complications (on—off
fluctuations and dyskinesias) and non-motor complications
(depression, dementia, and psychosis). This is in line with
previous studies [4, 13, 20, 23, 27]. However, we found
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only UPDRS, motor fluctuations and depression to be
independent clinical determinants of HrQoL.

Among demographic factors, age was consistently
shown as a predictor of declining HrQoL [4, 12, 18, 27,
38]. This finding is not specific for PD, because growing
age is a factor also reducing HrQoL in the general pop-
ulation [15]. Data on the influence of gender are incon-
sistent [4, 13, 16, 27]. Our results show that female
gender is associated with reduced HrQoL in PD. This
could probably be explained by a larger proportion of
non-motor complications in female patients in our study.
All participants in our study were Caucasian, so we could
not examine the role of ethnicity in HrQoL. Ethnicity,
however, was not associated with HrQoL in a study by
Carod-Artal et al. [3].

Social factors play an important role in the patients’
well-being, however, they are less investigated in PD. One
study found significantly better scores of emotional well-
being on PDQ-39 in married patients [3]. However, marital
status in our study was not associated with HrQoL. Con-
sistent with results of other studies, unemployment was not
among determinants of HrQoL in our analysis [3, 27].
However, this finding is discrepant with data of the general
population. This could be explained by the fact that the
majority of individuals with PD are of retirement age and
studies of larger populations of PD patients are necessary
to detect the effect of PD-related unemployment. An
important finding of our study was that HrQoL is associ-
ated with the number of persons in the household. This is
supported by data from the general population reporting
better HrQoL in persons living with partners, however, this
correlation in the general population is not strong [15]. We
suggest that the number of persons in the household is a
factor improving availability and the quality of home care.
Thus, individuals with PD living alone require better social
integration and support from social services.

Comparisons between studies are complicated by dif-
ferences in recruitment settings, HrQoL instruments used
and baseline characteristics of patients. The majority of
studies used disease-specific instruments to investigate
HrQoL in PD [3, 14, 27, 31]. We used a generic instrument,
EuroQol, because our aim was to assess overall HrQoL and
compare it with the general population. Three other
European studies applied EuroQol and found better HrQoL
in their cohorts of PD patients (EQ-VAS: 59.9 4+ 18.0 in
Germany, 64.0 £ 22.6 in the UK and 67.8 £ 14.2 in the
Netherlands vs. 48.9 £ 19.6 in our study) [23, 26, 32]. The
explanation lies in the more advanced stages of the disease
and/or in more advanced age of patients in our cohort.
Larger multicenter studies are necessary to compare
HrQoL in PD in different European countries.

Our study has the following limitations: (1) We cannot
exclude the possibility of selection bias. Generally, studies

@ Springer

performed in an outpatient setting tend to include less
severe patients. However, our patients were recruited in a
tertiary academic center and were, on average, in more
advanced stages as compared to other cohort studies [23,
32]. (2) We collected data in a cross-sectional design and
could not provide information on HrQoL that changed
dynamically with disease progression. (3) Residual con-
founding by unmeasured variables in the multivariate
analyses of HrQoL determinants is possible.

In conclusion, HrQoL in PD is substantially decreased in
comparison to the general population. HrQoL in Austrian
patients with PD has not been evaluated and these new data
should be considered in the development of national health
care programs. Our analysis of determinants of HrQoL
showed that more attention should be paid to social support
and home care of patients with PD. Being one of the major
clinical determinants of HrQoL in PD, depression should
be more intensively incorporated in clinical trials as an
outcome measure.

Acknowledgments This study was supported by a grant of the
European Commission (QLRT-2001-000 20) and the German
Ministry of Education and Research (Competence network Parkinson
syndromes; Nr.: 01GI9901/1). The authors’ work was independent of
the funder.

Conlflict of interest statement All authors declare that they have no
conflict of interest.

References

1. Andlin-Sobocki P, Jonsson B, Wittchen HU, Olesen J (2005)
Costs of disorders of the brain in Europe. Eur J Neurol 12(suppl
1):1-27

2. Brazier J, Jones N, Kind P (1993) Testing the validity of the
EuroQoL and comparing it with the SF-36 health survey ques-
tionnaire. Qual Life Res 2:169-180

3. Carod-Artal FJ, Vargas AP, Martinez-Martin P (2007) Determi-
nants of quality of life in Brazilian patients with Parkinson’s
disease. Mov Disord 22:1408-1415

4. Chapuis S, Ouchchane L, Metz O, Gerbaud L, Durif F (2005)
Impact of the motor complications of Parkinson’s disease on the
quality of life. Mov Disord 20:224-230

5. Ebrahim S (1995) Clinical and public health perspectives and
applications of health-related quality of life measurement. Soc
Sci Med 41:1383-1394

6. Folstein MF, Folstein SE, McHugh PR (1975) “Mini-mental
state”: a practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res 12(3):189-198

7. Forsaa EB, Larsen JP, Wentzel-Larsen T, Herlofson K, Alves G
(2008) Predictors and course of health-related quality of life in
Parkinson’s disease. Mov Disord 23:1420-1427

8. Gibb WRG (1988) Accuracy in the clinical diagnosis of parkin-
sonian syndromes. Postgrad Med J 64:345-512

9. Gomez-Esteban JC, Zarranz JJ, Lezcano E, Tijero B, Luna A,
Velasco F, Rouco I, Garamendi I (2007) Influence of motor
symptoms upon the quality of life of patients with Parkinson’s
disease. Eur Neurol 57:161-165



J Neurol (2010) 257:638-645

645

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Greiner W, Weijnen T, Nieuwenhuizen M, Oppe S, Badia X,
Busschbach J, Buxton M, Dolan P, Kind P, Krabbe P, Ohin-
maa A, Parkin D, Roset M, Sintonen H, Tsuchiya A, de
Charro F (2003) A single European currency for EQ-5D health
states. Results from a six-country study. Eur J Health Econ
4:222-231

Harrell FE (2001) Regression modeling strategies. Springer, New
York

Hobson P, Holden A, Meara J (1999) Measuring the impact of
Parkinson’s disease with the Parkinson’s disease quality of life
questionnaire. Age Ageing 28:341-346

Karlsen KH, Larsen JP, Tandberg E, Maeland JG (1999) Influ-
ence of clinical and demographic variables on quality of life in
patients with Parkinson’s disease. J Neurol Neurosurg Psychiatry
66:431-435

Klepac N, Pikija S, Kraljic T, Relja M, Trkulja V, Juren S,
Pavlicek I, Babic T (2007) Association of rural life setting and
poorer quality of life in Parkinson’s disease patients: a cross-
sectional study in Croatia. Eur J Neurol 14:194-198

Konig HH, Bernert S, Angermeyer MC, Matschinger H, Martinez
M, Vilagut G, Haro JM, de Girolamo G, de Graaf R, Kovess V,
Alonso J (2009) Comparison of population health status in six
European countries: results of a representative survey using the
EQ-5D questionnaire. Med Care 47:255-261

Kuopio AM, Marttila RJ, Helenius H, Toivonen M, Rinne UK
(2000) The quality of life in Parkinson’s disease. Mov Disord
15:216-223

Lindgren P, von Campenhausen S, Spottke AE, Siebert U, Dodel
R (2005) Cost of Parkinson’s disease in Europe. Eur J Neurol
12(suppl 1):68-73

Marras C, McDermott M, Rochon P, Tanner C, Naglie G, Lang
A, Patrkinson Study Group DATATOP Investigators (2008)
Predictors of deterioration in health-related quality of life in
Parkinson’s disease: results from the DATATOP trial. Mov
Disord 23:653—-659

Martinez-Martin P, Gil-Nagel A, Gracia LM, Gomez JB, Marti-
nez-Sarries J, Bermejo F (1994) Unified Parkinson’s disease
rating scale characteristics and structure. The Cooperative
Multicentric Group. Mov Disord 9:76-83

Pechevis M, Clarke CE, Vieregge P, Khoshnood B, Deschaseaux-
Voinet C, Berdeaux G, Ziegler M (2005) Effects of dyskinesias in
Parkinson’s disease on quality of life and health-related costs: a
prospective European study. Eur J Neurol 12:956-963

Peto V, Jenkinson C, Fitzpatrick R, Greenhall R (1995) The
development and validation of a short measure of functioning and
well being for individuals with Parkinson’s disease. Qual Life
Res 4:241-248

Rahman S, Griffin HJ, Quinn NP, Jahanshahi M (2008) Quality of
life in Parkinson’s disease: the relative importance of the symp-
toms. Mov Disord 23:1428-1434

Reuther M, Spottke EA, Klotsche J, Riedel O, Peter H, Berger K,
Athen O, Kohne-Volland R, Dodel RC (2007) Assessing health-

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

related quality of life in patients with Parkinson’s disease in a
prospective longitudinal study. Parkinsonism Relat Disord
13:108-114

Sautter J, Wick R, Adlkofer F, Baker MG (2003) Research in the
European Union. Lancet Neurol 2:702-706

Scaravilli T, Gasparoli E, Rinaldi F, Polesello G, Bracco F (2003)
Health-related quality of life and sleep disorders in Parkinson’s
disease. Neurol Sci 24:209-210

Schrag A, Jahanshahi M, Quinn N (2000) How does Parkinson’s
disease affect quality of life? A comparison with quality of life in
the general population. Mov Disord 15:1112-1118

Schrag A, Jahanshahi M, Quinn N (2000) What contributes to
quality of life in patients with Parkinson’s disease? J Neurol
Neurosurg Psychiatry 69:308-312

Schrag A, Selai C, Jahanshani M, Quinn N (2000) The EQ-5D—a
generic quality of life measure—is a useful instrument to measure
quality of life in patients with Parkinson’s disease. J Neurol
Neurosurg Psychiatry 69:67-73

Statistik Austria Statistisches Jahrbuch (2009) http://www.
statistik.at/web_de/services/stat_jahrbuch/index.html. Accessed
20 December 2008

Group TheEuroQol (1990) EuroQol—a new facility for the
measurement of health-related quality of life. Health Policy
16:199-208

The Global Parkinson’s Disease Survey (GPDS) Steering Com-
mittee (2002) Factors impacting on quality of life in Parkinson’s
disease: results from an international survey. Mov Disord 17:60—
67

Visser M, van Rooden SM, Verbaan D, Marinus J, Stiggelbout
AM, van Hilten JJ (2008) A comprehensive model of health-
related quality of life in Parkinson’s disease. J Neurol 255:1580-
1587

Ware JE Jr, Sherbourne CD (1992) The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item selec-
tion. Med Care 30:473—483

Welsh M, McDermott MP, Holloway RG, Plumb S, Pfeiffer R,
Hubble J (2003) Development and testing of the Parkinson’s
disease quality of life scale. Mov Disord 18:637-645

Winter Y, von Campenhausen S, Brozova H, Skoupa J, Reese JP,
Botzel K, Eggert K, Oertel WH, Dodel R, Ruzicka E (2009) Costs
of illness of Parkinson’s disease in Eastern Europe: a Czech
cohort study. Parkinsonism Relat Disord [Epub ahead of print]
Winter Y, von Campenhausen S, Popov G, Reese JP, Klotsche J,
Botzel K, Gusev E, Oertel WH, Dodel R, Guekht A (2009) Costs
of Illness in a Russian Cohort of Patients with Parkinson’s
Disease. PharmacoEconomics 27:571-584

World Health Organization (1993) The ICD-10 Classification of
Mental and Behavioural Disorders: Diagnostic Criteria for
Research. World Health Organization, Geneva

Zach M, Friedman A, Slawek J, Derejko M (2004) Quality of life
in Polish patients with long-lasting Parkinson’s disease. Mov
Disord 19:667-672

@ Springer


http://www.statistik.at/web_de/services/stat_jahrbuch/index.html
http://www.statistik.at/web_de/services/stat_jahrbuch/index.html

	Social and clinical determinants of quality of life in Parkinson’s disease in Austria: a cohort study
	Abstract
	Introduction
	Patients and methods
	Study design
	Clinical evaluation
	Evaluation of HrQoL
	Statistical analysis

	Results
	Demographics and clinical features
	Social situation
	Health-related quality of life

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


