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WHOQOL-OLD assessment of quality of life in elderly
patients with Parkinson’s disease: influence of sleep and

depressive symptoms
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Abstract

Objective: Parkinson’s disease is a neurodegenerative disease with a
number of motor and non-motor features that can affect quality of life.
In this study, we aimed to assess quality of life, as well as to evaluate the
potential determinants of quality of life, such as sleep quality, motor
and depressive symptoms, in elderly patients with Parkinson’s disease.
Method: This was a cross-sectional study in which we applied the World
Health Organization Quality of Life Assessment for Older Adults in 57
Parkinson’s disease patients over 60 years of age. Results: Total World
Health Organization Quality of Life Assessment for Older Adults score
was found to be associated with Parkinson’s disease severity (rS = -0.43;
p = 0.001). World Health Organization Quality of Life Assessment for
Older Adults scores for sensory abilities (facet 1) and social participation
(facet 4) were higher among the patients with mild Parkinson’s disease
than among those in the more advanced stages (r, = -0.43; p < 0.001).
Facet 1 scores were found to be associated with Pittsburg Sleep Quality
Index and Parkinson’s Disease Sleep Scale score (rp =-0.46 and r = 0.41;
p < 0.001, respectively). The Geriatric Depression Scale score showed an
association with the total score on the World Health Organization Quality
of Life Assessment for Older Adults (rp =-0.70; p < 0.001) Conclusion:
Quality oflife in Parkinson’s disease patients can be assessed by the World
Health Organization Quality of Life Assessment for Older Adults. Greater
Parkinson’s disease severity can worsen patient quality of life, as can the

presence of depressive symptoms.

Descriptors: Quality of life; Parkinson disease; Depression; Sleep; Aged

Resumo

Objetivo: A doenga de Parkinson é uma enfermidade neurodegenerativa com
diversas manifestagoes motoras e ndo-motoras que podem provocar impacto na
qualidade de vida. Este estudo teve como objetivo avaliar a qualidade de vida
em pacientes com doenga de Parkinson com idade superior a 60 anos por meio
do questiondrio World Health Organization Quality of Life Assessment
for Older Adults e possiveis fatores determinantes, tais como qualidade de
sono, sintomas motores e depressivos. Método: Foi realizado estudo transversal
avaliando a qualidade de vida pelo questiondrio World Health Organization
Quality of Life Assessment for Older Adults em 57 pacientes com doenca
de Parkinson. Resultados: World Health Organization Quality of Life
Assessment for Older Adults total apresentou associagio com a severidade da
doenga de Parkinson (v, = -0,43; p < 0,001). As facetas de habilidade sensorial
e de participacdo social apresentaram maior pontuacio nos individuos com
estdgio leve em comparacio ao grupo com doenga de Parkinson avancada.
World Health Organization Quality of Life Assessment for Older
Adults (ficeta-1) apresentou associagio com Indice de Qualidade de Sono de
Pittsburg e Escala de Sono na Doenga de Parkinson (r, = -0,46 e r, = 0,41;
p < 0,001, respectivamente). A Escala Geridtrica de Depressio apresentou
associagio com World Health Organization Quality of Life Assessment
for Older Adults (7 r, = -0,70; p < 0,001). Conclusio: A qualidade de vida
em pacientes com doenga de Parkinson pode ser avaliada pelo questiondrio
World Health Organization Quality of Life Assessment for Older Adults
e foi demonstrado que a severidade da doenga de Parkinson e os sintomas
depressivos podem comprometer negativamente a qualidade de vida.

Descritores: Qualidade de vida; Doenca de Parkinson; Depressio;
Sono; Idoso

Introduction

Parkinson’s disease (PD) is a chronic neurodegenerative disease
affecting 1.8-3.3% of subjects 65 years of age or older." Patients
with PD are characterized with motor symptoms—resting tremor,

bradykinesia, rigidity and loss of postural reflexes’—as well as
with non-motor symptoms—autonomic and sensory dysfunction,
sensory and neuropsychiatric manifestations. The most common
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non-motor symptoms include sleep disturbances (fragmented
sleep, painful dystonia, muscle cramps, motor symptoms, and
daytime sleepiness) and depression.*”

In PD patients, disability can result from distinct features
such as motor impairment, non-motor complications,** and
treatment side effects. Studies have shown that PD-related motor
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symptoms,’'? affective disorder,’!'” and cognitive dysfunction'

can be determinants of quality of life. According to the
World Health Organization (WHO), quality of life (QOL) is
“individuals’ perception of their position in life in the context of
the culture and value systems in which they live and in relation
to their goals, expectations, standards and concerns”.'® Studying
quality oflife in elderly people might require attention to particular
characteristics of this population.

The WHO Quality of Life Assessment for Older Adults
(WHOQOL-OLD) was originally developed by the WHOQOL
group for the investigation of quality of life in older adults.” It
consists of six facets: sensory abilities; autonomy; past, present
and future activities; social participation; (thoughts on) death &
dying; and intimacy.

The present study aimed to assess quality of life, as well as to evaluate
its possible determinants (such as sleep quality, motor symptoms and
depressive symptoms), in PD patients over 60 years of age.

Method

This was an observational, cross-sectional study carried out
between May 2007 and July 2008 at the Movement Disorders
Clinic of the Porto Alegre Hospital de Clinicas, located in the city
of Porto Alegre, Brazil, and operated by the Universidade Federal
do Rio Grande do Sul. The study design was approved by the
Research Ethics Committee of the Hospital, and all patients gave
written informed consent.

1. Patients

We included consecutive patients diagnosed with PD according
to the United Kingdom Parkinson’s Disease Society Brain Bank
clinical diagnostic criteria.> Clinical interviews were conducted in
order to determine whether patients met the inclusion criteria.
Exclusion criteria were being below the age of 60 and presenting
a low score on the Mini-Mental State Examination (MMSE).202!
A low MMSE score was defined as below 20 for illiterate subjects
and below 24 for subjects with any schooling.*?

2. Assessment

Patients were selected for assessment on the basis of their scores
on questionnaires evaluating disease severity—the Hoehn and
Yahr Scale?® and the Unified Parkinson’s Disease Rating Scale
(UPDRS)*—as well as on the basis of general clinical findings.
Somnolence was measured by the Epworth Sleepiness Scale.”*
Sleep quality was evaluated by the Pittsburg Sleep Quality Index
(PSQI)¥* and the Parkinson’s Disease Sleep Scale (PDSS).
Depressive symptoms were measured with the Portuguese-
language version of the 30-item Geriatric Depression Scale
(GDS30), which has been validated for use in Brazil 33

The WHOQOL-OLD"?* comprises 24 items (rated on a
five-point Likert scale), divided into six facets. Facet 1 evaluates
sensory abilities based on the following items: sensory impairment
(taste, smell, sight, hearing and touch) affecting daily life; a loss of
sensory abilities that affects participation in activities; problems
with sensory functioning affecting social interaction; and rating
of sensory functioning. Facet 2 evaluates autonomy based on the
following items: freedom to make decisions; feeling in control
of one’s future; people around oneself being respectful of one’s
freedom; ability to do things one would like to do. Facet 3 includes
questions regarding past, present and future activities in order to
determine the following: satisfaction with the current availability
of opportunities to achieve goals; having received the recognition
one deserves in life; satisfaction with what one has achieved in life;
and confidence that one has things to look forward to. Aspects of
social participation are evaluated in facet 4: perception that one has
a sufficient number of activities to perform each day; satisfaction
with the way in which one is using one’s time; perception of an
appropriate activity level; and satisfaction with the number of
opportunities one has to participate in community activities. Facet
5 evaluates the attitudes an individual has toward death & dying:
concerns regarding the way in which one will die; fear of not being
able to control one’s own death; fear of dying itself; and fear of a
painful death. Facet 6 includes questions related to intimacy in
order to determine the following: feeling a sense of companionship
in life; experiencing love in life; having opportunities to love; and
having opportunities to be loved. Higher scores indicate better
quality of life in each domain. This questionnaire was administered
on a face-to-face basis, and the period assessed was the previous
two weeks. The WHOQOL-OLD was validated for use in Brazil
by Fleck et al.*

The UPDRS is a composite scale consisting of six sections,
in which most of the items are rated from zero (normal) to four
(severely affected): part I (UPDRS-I) consists of four items,
assessing mentation, behavior and mood; part II (UPDRS-II)
consists of thirteen items describing the ability to perform a number
activities of daily living, as well as ratings of any difficulty walking,
tremor, and sensory symptoms; part III (UPDRS-III) is a fourteen-
item rating of motor signs based largely on items in the Columbia
Disability scale; part IV (UPDRS-1V) rates complications of
therapy, including questions regarding the duration/severity of
dyskinesias and motor fluctuations, together with a three-item
section concerning anorexia, sleep disturbance and orthostatic
hypotension—some UPDRS-IV items are rated as present or
absent; part V (UPDRS-V) is a modified version of the Hoehn and
Yahr scale; and part VI (UPDRS-VI) is a disability scale, estimating
the degree of dependency in activities of daily living.

3. Data analysis

Data were analyzed using the Statistical Package for the Social
Sciences, version 15 (SPSS Inc., Chicago, IL, USA). Results are
expressed as mean + standard deviation. The WHOQOL-OLD
scores were linearly transformed in order to range from 0 to
100. The normal distribution of all variables was tested by the
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Kolmogorov-Smirnov test. Most variables were not significant on
the Kolmogorov-Smirnov test, the exceptions being UPDRS-I
score, UPDRS-IV score and disease duration. The ratings of PD
severity were based on the Hoehn and Yahr scale: patients with
scores from 1 to 1.5 were classified as having mild PD; those with
scores from 2 to 2.5 were classified as having moderate PD; and
those with scores from 3 to 5 were classified as having advanced
PD. In order to compare those groups (stratified by PD severity),
we used one-way analysis of variance, followed by Dunnetts T3
post hoc test for UPDRS-III and Tukey’s post hoc test for other
variables.

On the basis of the UPDRS-III scores, we divided the patients
into three groups by PD type: the akinetic rigid type (ART)
group; the tremor-dominant type (TDT) group; and the mixed
type (MT) group. We then calculated a score for each group, as
previously described.” The tremor score was derived from the
sum of UPDRS-III items 20 (tremor at rest) and 21 (postural
tremor) divided by seven (the number of sub-items included). The
non-tremor score was derived from the sum of the UPDRS-III
items 18 (speech), 19 (facial expression), 22 (rigidity), 27 (arising
from chair), 28 (posture), 29 (gait), 30 (postural stability) and 31
(body bradykinesia) divided by twelve (the number of sub-items
included) for each body region. Patients with a non-tremor score at
least twice as high as the tremor score were classified as having ART
PD, whereas those with a tremor score at least twice as the non-
tremor score were classified as having TDT PD. The remaining
patients were classified as having MT PD. The Kruskal-Wallis test
was used to compare variables among these groups.

Spearman’s correlation coefficient (r) was used to test whether
the WHOQOL-OLD score was associated with the UPDRS-I

score, UPDRS-IV score or disease duration. Pearson’s correlation
coefficient (rP) was used to evaluate association between
WHOQOL-OLD and other variables.

Patients were divided into two groups (PD with depression and
PD without depression) according to the GDS30 cutoff score of
10 proposed for depression screening in PD.** A GDS30 score
=10 indicates the presence of depressive symptoms. Differences
between those two groups were analyzed by Students t-test.
Values of p < 0.05 were assumed to indicate statistical significance

in all tests.

Results

Fifty-seven patients were evaluated. Of those, 53% were male.
In the sample as a whole, the mean age was 70.3 (standard
deviation = 6.8) years (range, 60-86 years), the mean MMSE
score was 26.8 (SD = 2.7) and the mean disease duration was
7.5 (SD = 5.8) years (range, 1-31 years). Most (73.7%) of the
patients were married, the remaining patients being either single
(7%), widowed (5.3%) or divorced (14%). Forty-nine patients
(86%) were taking at least one antiparkinsonian drug (levodopa,
pramipexole, amantadine, biperiden, entacapone or tolcapone);
14 were receiving some combination of these drugs. Nine
patients (15.8%) were receiving benzodiazepines, 17 (29.8%)
were receiving antidepressants, and four (7%) were taking an
antipsychotic drug. Age did not differ significantly among the
PD severity groups. The most common PD subtype was MT
(in 47.4%), followed by ART (in 43.9%) and TDT (in 8.8%).
Motor symptoms of PD (UPDRS-III scores), sleep measures
and GDS30 scores are shown in Table 1.

Table 1 - Sleep characteristics, depressive symptoms and quality of life according to PD severity

HY Stage
Mild Moderate Advanced
All subjects (n=12) (n=26) (n=19)
_ HY1 (n=9) and HY1.5 HY2 (n=19) and HY3 (n=10), HY4 (n = 6) and
Score (= 57) (n=3) HY2.5 (n=7) HY5 (n = 3) p
UPDRS part llI 28.5+16.2 11.7 £ 6.4* 258+ 10.9** 42.8 £ 14.7* 0.02
(motor signs)
PsaQl 93146 8647 9.3+4.6* 9.7+47* 0.8
ESS 78144 55+ 3.4* 8.8 + 4.5* 7.8+45* 0.09
PDSS 91.5+29.7 95.5 + 25.1* 88.1 +29.3* 93.6+7.7* 0.7
GDS30 11.0+£6.7 6.7 £ 3.1* 10.6 £ 6.8* ** 14.2 + 6.8** 0.007
WHOQOL-OLD
Sensory abilities 60.8 £ 23.7 77.6 + 16.5** 58.2 + 24.4* 53.9 + 22.4* 0.02
Autonomy 61.3+16.4 66.1 £ 13.4* 60.6 £ 15.5* 59.2 + 19.2* 0.5
Past, present and 66.0+ 18.4 70.8+13.7* 68.0 £ 20.6* 60.2 £ 17.2* 0.3
future activities
Social participation 58.3+20.8 70.3+14.1** 60.1 £ 21.0* ** 48.3 £ 20.1* 0.01
Death & dying 67.5+ 252 71.9+21.7* 71.9+22.7* 58.9 + 29.3* 0.2
Intimacy 70.2+20.2 79.2+10.4* 68.3 £ 23.4* 67.1+£19.3* 0.2
Total 63.9+ 14.0 72.6+9.7** 64.5+ 15.0% ** 57.6+12.2* 0.01

HY = Hoehn and Yahr (scale); UPDRS = Unified Parkinson’s Disease Rating Scale; PSQI = Pittsburg Sleep Quality Index; ESS = Epworth
Sleepiness Scale;, PDSS = Parkinson’s Disease Sleep Scale; GDS30 = 30-item Geriatric Depression Scale;, WHOQOL-OLD = World Health

Organization Quality of Life Assessment for Older Adults.
* **and *** indicate statistically significant differences between groups.
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Table 2 - Correlations between World Health Organization Quality of Life Assessment for Older Adults scores, Parkinson’s disease

scores and depressive symptoms scale score

Score
Total
WHOQOL-OLD UPDRSI UPDRS Il UPDRS Il UPDRS IV HY GDS30

WHOQOL-OLD score ro Is rp rp I's I's rp
Domain 1

Sensory abilities 0.64 -0.37 -0.50 -0.41 -0.30 -0.31 -0.52
Domain 2

Autonomy 0.66 -0.53 NS NS -0.47 NS -0.61
Domain 3

Past, present and 0.84 -0.28 -0.29 -0.31 -0.39 -0.31 -0.52

future activities
Domain 4

Social participation 0.79 -0.28 -0.39 -0.42 -0.39 -0.43 -0.44
Domain 5

Death & dying 0.45 NS NS NS NS NS NS
Domain 6

Intimacy 0.70 -0.26 NS NS NS NS -0.56
Total 1.00 -0.35 -0.39 -0.37 -0.38 -0.43 -0.70

WHOQOL-OLD = World Health Organization Quality of Life Assessment for Older Adults; UPDRS = Unified Parkinson’s Disease Rating Scale,
HY = Hoehn and Yahr (scale); GDS30 = 30-item Geriatric Depression Scale; r, = Pearson’s Correlation Coefficient; rs= Spearman’s Correlation

Coefficient; NS = non significance.

Quality of life (total WHOQOL-OLD score) showed an
inverse association with PD severity (r = -0.43; p < 0.001) and
was worse in advanced compared to mild disease (p = 0.01).
Sensory abilities and social participation facets scored higher in
mild PD than in the advanced PD group (Table 1). In terms of
social participation (WHOQOL-OLD facet 4 scores), a significant
difference was observed among the ART, TDT and MT groups
(p =0.03), scores being lowest in the ART group. There were also
significant differences among those same three groups regarding
the UPDRS-IIT and UPDRS-IV scores (p = 0.04 and p = 0.01,
respectively). Facet score correlations with total WHOQOL-OLD
score and UPDRS part scores are presented in Table 2. Scores for
the WHOQOL-OLD facets 1, 3 and 4 showed inverse correlations
with all UPDRS part scores, as did the total WHOQOL-OLD
score. Scores for facets 2 and 6 also showed inverse correlations
with the UPDRS-I score. In other words, cognition, behavior and
mood symptoms (UPDRS-I score) showed an inverse association
with most WHOQOL-OLD facets. Facet 5 scores did not show
any correlation with PD severity or UPDRS part scores. In this
sample, the WHOQOL-OLD scores did not correlate significantly
with age, gender, disease duration or MMSE score.

In our patient sample, sleep measures did not differ significantly
among the PD severity groups (Table 1). In terms of quality of
life, only the scores for WHOQOL-OLD facets 1 and 2 correlated
significantly with sleep measures. In fact, the scores for facet 1
showed associations with PSQI and PDSS scores (rp =-0.46 and
r = 0.41, respectively, p < 0.001 for both), whereas those for
facet 2 (autonomy) showed an inverse association with PSQI
(rp =-0.37; p < 0.01).

Depressive symptoms, as evaluated by the GDS30, were
negatively correlated with total WHOQOL-OLD score

(rP =-0.70; p < 0.001), denoting a strong association between
depressive symptoms and quality of life. The correlations between
WHOQOL-OLD facet scores and the GDS30 score are presented
in Table 2. Five facet scores showed an inverse association with
the GDS30 score. Significant associations were also observed
between the GDS30 score and UPDRS part scores (UPDRS-I:
r.=0.51,p <0.001; UPDRS-II: r= 0.43, p=0.001; UPDRS-III
motor symptoms: r_ = 0.29, p = 0.03 and UPDRS-1V treatment
complications: r_ = 0.53, p < 0.001). Twenty-eight subjects
showed depressive symptoms (GDS30 = 10). Comparisons of
variable scores by GDS30 cut-off point are presented in Table 3.
Patients with depressive symptoms showed statistically significant
worse quality of life than did those without (p = 0.001). The
GDS30 =10 group showed statistically significant worse scores
for WHOQOL-OLD facets 1, 2, 3 and 6, facets 4 and 5 showing
a trend towards significance. The GDS30 = 10 group showed
worse results than did the GDS30 < 10 group in terms of the
PSQI score (p = 0.002) and PDSS score (p = 0.01). The GDS30
scores did not show any significant relationship with age, gender
or MMSE score.

Discussion

The results of the present study show that PD has an impact
on quality of life, as evaluated by the WHOQOL-OLD, and
this is consistent the findings of with previous studies using
questionnaires that are less age-specific.'>*">¥% In our study,
patients in the advanced stages of PD (Hoehn and Yahr score
3-5) showed worse quality of life than did those with mild PD.
Although various factors can be involved, it should be borne
in mind that patients with advanced PD present a number of
motor limitations. Some studies have indicated that postural
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Table 3 - Comparison of variables scores according to Geriatric
Depression Scale

GDS30 score

<10 210 p-
Score (n=29) (n=28) value*
WHOQOL-OLD
Sensory abilities 69.2+214 52.2 +23.1 0.006
Autonomy 67.9+14.1 54.5 + 16.0 0.001
Past, present, future 71.1+£13.0 60.7 £21.7 0.03
activities
Social participation 63.4+19.3 53.1+21.3 0.06
Death & dying 73.9+19.2 60.9 +£29.2 0.06
Intimacy 75.9+13.5 64.3 +£24.2 0.03
Total 70.2+11.0 57.4+13.9 0.001
PsaQl 75143 112142 0.002
ESS 6.7+4.8 8.9+37 0.06
PDSS total 100.9 £ 29.1 81.8+27.6 0.01
UPDRS part lll 26.1+17.4 31.1+14.38 0.2

(motor signs)

*Student’s t-test

GDS30 = 30-item Geriatric Depression Scale;, WHOQOL-OLD =
World Health Organization Quality of Life Assessment for Older
Adults; PSQI = Pittsburg Sleep Quality Index; ESS = Epworth
Sleepiness Scale; PDSS = Parkinson’s Disease Sleep Scale; UPDRS
= Unified Parkinson’s Disease Rating Scale.

instability, gait difficulties® and motor complications (dyskinesia
and fluctuation)® are predictors of health-related quality of life.
In the present study, total WHOQOL-OLD scores showed an
inverse association with all UPDRS part scores.

A previous study conducted by our group evaluated quality
of life in PD patients using the brief (26-item) version of the
WHOQOL (WHOQOL-BREF), a multidimensional scale
comprising physical, psychological, social relationships and
environment domains. In the PD patients, there was a moderate
inverse correlation between the WHOQOL-BREF psychological
domain score and disease duration, as well as between the
WHOQOL-BREF social domain score and disease severity
(assessed by the Hoehn and Yahr scale).'® In another study, PD
patients were evaluated by the 100-item version of the WHOQOL
(WHOQOL-100); scores for the level of independence and
physical capacity domains of the WHOQOL-100 were found to
be inversely associated with quality of life.*

In the present study, the association between worse quality of
life and PD symptoms was significant for features related to the
perception of sensory impairment interfering with routine and
social interaction, for general satisfaction with achievements (past,
present and future) and with social participation. In addition,
differences were observed among ART, TDT and MT groups
in terms of the WHOQOL-OLD domain 4 scores. Although
previous studies have demonstrated that these PD subtypes have

4142 ours is the first to show that the level of social

different courses,
participation differs among them.
We found that aspects such as freedom to make decisions,

feeling in control of one’s own future, people around oneself being

respectful of one’s freedom and ability to do things one would
like to do showed an inverse association with sensory abilities,
although not with activities of daily living or motor symptoms.
In a previous study, disability (UPDRS-II score) was weakly
correlated with the total score on the 39-item Parkinson’s Disease
Questionnaire (PDQ-39)."% The absence of such an association
in the present study might be attributed to the autonomy
concept applied. It could be argued that the UPDRS-II evaluates
activities of daily living considering motor autonomy, whereas
the WHOQOL-OLD autonomy facet seems to explore mainly
subjective perceptions of autonomy and freedom.

Although PD is primarily considered in terms of motor
disability, non-motor symptoms, such as sleep disturbances
and depression, can be major quality of life determinants.*®!74
Therefore, various manifestations can have a negative effect on
quality of life.'**” This underscores the notion that non-motor
symptoms should be evaluated. In the present study, a quality of
life score related to sensory abilities (WHOQOL-OLD facet 1)
was found to be associated with sleep measures. Olfactory and sleep
disturbances can both be observed in PD patients.? However, the
above-mentioned results might not be attributed specifically to
olfactory disturbance, since Facet 1 questions do not distinguish
among senses. This remains an interesting point to be evaluated
in future research.

Another of the non-motor manifestations evaluated in the
present study was the occurrence of depressive symptoms which,
as would be expected, was strongly correlated with worse quality
of life. Patients with depressive symptoms showed worse scores
in four facets: sensory abilities; past, present and future activities;
autonomy; and intimacy. Other authors have assessed quality
of life in PD with different instruments, such as the Medical
Outcomes Study 36-item Short-form Health Survey’ and the
PDQ-39.1#141737 Those studies showed that depression has an
influence on quality of life, lending further credence to the idea
that mood disorders must be actively investigated and treated in
PD patients.

One study,” also conducted in Brazil, demonstrated that
the principal determinants of health-related quality of life in
elderly PD patients are mood disorders (as shown in the present
study), disability, PD complications and years of education.
It is of note that, in the present study, scores for the UPDRS
parts related to death & dying and to intimacy did not correlate
significantly with PD severity. Although no conclusions can
be drawn from this isolated finding, it highlights the fact that
quality of life is a broad concept, susceptible to interference
from several factors.

This study has some limitations, primarily the fact that it was
uncontrolled. It might have been useful to evaluate a control group
composed of healthy subjects or of patients with chronic disease.
Another limitation was the small sample size. In particular, the
small size of the TDT subgroup limited the statistical analyses.
Due to these limitations, our findings cannot be generalized to the
PD patient population at large, and further studies are warranted.
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However, despite these shortcomings, this is, to our knowledge, the
first study to employ the WHOQOL-OLD in the investigation
of quality of life in PD.

Conclusion

Here, we have shown that quality of life in older PD patients
can be successfully assessed with an age-specific questionnaire, as
well as that disease severity and depression can be determinants
of poor quality of life in elderly PD patients.
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