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Abstract

Background: Studies regarding the impact of Parkinson's disease (PD) on quality of
life (QOL) have reported conflicting results, and the underlying QOL domains require
further study. In order to understand the association between PD and QOL, we con-
ducted this meta-analysis to systematically compare QOL between PD patients and
healthy controls.

Method: The PubMed, PsycINFO, EMBASE, and Web of Science databases were sys-
tematically searched. Data were analyzed using the random-effects model.

Results: Twenty studies covering 2707 PD patients and 150,661 healthy controls
were included in the study. Compared with healthy controls, PD patients had sig-
nificantly poorer QOL overall and in most domains with moderate to large effects
sizes. Different QOL measures varied in their association with quality of life, with the
Parkinson's Disease Questionnaire-39 (PDQ-39) having the largest effect size (stand-
ard mean difference, SMD = -1.384, 95% Cl: -1.607, -1.162, Z = 12.189, P < 0.001),
followed by the Europe Quality of Life Questionnaire-visual analogue scale (EQ-VAS)
(SMD = -1.081, 95% Cl: -1.578, -0.584, Z = -4.265, P < 0.001), Europe Quality of
Life Questionnaire-5D (EQ-5D) (SMD = -0.889, 95% Cl: -1.181, -0.596, Z = -5.962,
P < 0.001), and the Short-form Health Survey (SF) scales (physical dimension:
SMD = -0.826, 95% Cl: -1.529, -0.123, Z = -2.303, P = 0.021; mental dimension:
SMD = -0.376, 95% Cl: -0.732, -0.019, Z = -2.064, P = 0.039).

Conclusion: PD patients had lower QOL compared with healthy controls in most do-
mains, especially in physical function and mental health. Considering the negative
impact of poor QOL on daily life and functional outcomes, effective measures should

be developed to improve QOL in this population.
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1 | INTRODUCTION

Parkinson's disease (PD) is a neurodegenerative disease having an
overall prevalence ranging from 1 to 2 per 1000 people.’? PD is a
chronic, progressive, age-related disorder, which is rare in young
people, but whose prevalence reaches up to 4% in older adults.?
PD is characterized by various motor dysfunctions, such as brady-
kinesia, rigidity, gait freezing, resting tremor, and postural reflex
impairment,® as well as neuropsychological dysfunctions, such as
depression, fatigue, cognitive decline, and sleep disturbance,” all of
which negatively affect patients' quality of life (QOL).

The World Health Organization (WHO) defined QOL as “an
individual's 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.”® QOL
encompasses physical, psychological, autonomy, cognitive, so-
cial relations, and environmental factors.>® To improve the QOL
of PD patients, it is important to understand how various QOL
domains differ in PD patients and healthy controls. Some com-
parative studies on QOL in PD patients have been conducted,
but the findings are mixed, especially the extent of differences
between PD patients and controls in different domains. For in-
stance, compared with healthy controls, some studies found that
PD patients had an overall lower QOL,”? while other studies
did not find significant differences in QOL domains of physical
health,®!® mental health,” emotional function,!® environment,
and social relations.*?> Major correlates of QOL in PD include co-
morbid depressive symptoms, and PD severity and subtypes.**
Gait impairments, adverse effects of medications, and psychoso-
cial dysfunction are contributing factors to poor QOL.* To the
best of our knowledge, no systematic review or meta-analysis has
compared QOL between PD patients and healthy controls that
also drilled into various domains. The main objectives in this sys-
tematic review and meta-analysis were as follows: (a) to compare
the overall and domain QOL between PD patients and healthy
controls and (b) to quantify QOL differences between groups,
with different standardized instruments, using the effect size sta-
tistic. We hypothesized that PD patients would have significantly

lower QOL compared with healthy controls.

2 | METHODS
2.1 | Search strategy

Two researchers (NZ and YY) independently and systematically
searched the PubMed, PsycINFO, EMBASE, and Web of Science da-
tabases from their inception date until September 19, 2020, using
the following search items: Parkinson disease, Parkinson's disease,
life quality, health-related quality of life, health-related quality of
life, HRQOL, case-control, survey, cross-sectional, and cohort. The
references of relevant review articles were also searched manually

for additional studies.

WILEY-

2.2 | Inclusion and exclusion criteria

The search for relevant articles was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flowchart,'® with the registration number
CRD42020171092. The inclusion criteria are summarized by the
PICOS acronym: (a) Participants: patients with PD according to
study-defined diagnostic criteria, such as the UK PD Society Brain

1718 and the Movement Disorder Society (MDS) clini-

Bank criteria
cal diagnostic criteria for PD'; (b) Intervention: not applicable. (c)
Comparison: healthy controls; (d) Outcomes: QOL measured by
standardized instruments, such as the World Health Organization
Quality of Life Questionnaire (WHOQOL), Parkinson's Disease
Questionnaire-39 (PDQ-39), and the Short-Form Health Survey
(SF); (e) Study design: comparative studies, such as case-control
and cohort studies (only the baseline data was extracted) published
in English. Studies with meta-analyzable data, ie, QOL means and
standard deviations (SD), in PD patients and healthy controls were
included for analyses. Studies conducted in special populations (eg,
veterans) were excluded. The same two researchers (NZ and YY)
screened the titles and abstracts of relevant literature and then read
the full text to further assess eligibility. Any disagreement was dis-
cussed by the two above researchers, and if a consensus could not

be reached, guidance was sought from a senior researcher (YTX).

2.3 | Data extraction and quality assessment

Participant and study information, such as first author, publication
year, sampling method, QOL measures, number of PD patients and
controls, illness duration, and QOL scores, was extracted. For stud-
ies reporting QOL by a patient subgroup (eg, by gender), overall QOL
was calculated by combining the QOL subgroup scores using a for-
mula.?® Study quality was independently assessed by the same two
researchers (NZ and YY) using the Newcastle-Ottawa Scale (NOS) in
three domains: selection, comparability and exposure.m2 The NOS
total score was calculated by summing up all item scores.

2.4 | Statistical analysis

Data were analyzed with the Comprehensive Meta-analysis soft-
ware, version 2.0 (CMA; https://www.meta-analysis.com/). Data
were combined across studies using the same QOL measure, which
varied from one study to another. Physical and mental/psychologi-
cal domains were measured separately with the WHOQOL and SF
scales; thus, domain scores were pooled for each scale. For studies
without SDs for QOL data, the SDs of other studies were averaged as
previously done.?® Standardized mean differences (SMDs) in QOL be-
tween PD patients and healthy controls were calculated to estimate
effect size. As a guide, SMDs of 0.2, 0.5, and 0.8 were considered
small, moderate, and large effect sizes, respectively.?* Taking into

account differences in sampling methods, study characteristics, and
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assessment tools, random-effects models were used to synthesize
data.?® Heterogeneity was assessed with Q and | square statistics.
An I value of 50 percent or more?® indicated significant heteroge-
neity in which case possible sources of heterogeneity between sub-
groups were explored based on: (a) QOL measures (WHOQOL vs. SF
scales vs. PDQ-39 vs. Europe Quality of Life Questionnaire-5D (EQ-
5D) vs. Europe Quality of Life Questionnaire-visual analogue scale
(EQ-VAS)) and (b) QOL domains (physical health vs. mental/psycho-
logical health). Each subgroup was required to consist of at least 3
studies. If there were 10 or more studies, funnel plots were created
and Egger's Rank test was conducted to assess possible publication
bias.? The significance level for meta-analytic outcomes was set at
0.05 with two-tailed tests.

3 | RESULTS
3.1 | Literature selection

Figure 1 shows the result of the literature search. In total, 5950
studies were identified in target databases and 2 other studies were
retrieved from reference lists. The final sample included in the meta-
analysis consisted of 20 studies with 2707 PD patients and 150,661

3.2 | Study characteristics and quality assessment

Key characteristics of included studies are summarized in Table 1.
They were published between 1995 and 2020, and the sample size
ranged from 33 to 144,692. The details of study quality assessment
are presented in Table S1.

3.3 | QOL measurements

QOLmeasuresinvolvedinthis systematicreview are shownin Table 1.
Five studies used the WHOQOL or its short version (WHOQOL-

BREF),11:12:284243 ¢ \which 3 studies with available data?283?

were
included in the meta-analysis. Thirteen studies used the SF-36, or its
brief versions, such as SF-12 and SF-6D810:27.29.34.35,37:44-47. 7 <,d-
ies with available data were included in the meta-analysis. Another
twelve studies used EQ-5D or EQ-VAS!:28:31-33,38.4048-54. 4 ot\,d-
ies using EQ-5D°%%384 and 5 studies using EQ-VAS3133:3840 \yith
available data were included in the meta-analysis.

Four studies applied PDQ-39*%394%55 and all of them had avail-
able data and were included in the meta-analysis. Other QOL mea-
sures were also used such as the generic 15D questionnaire (15D),>
the Health Utilities Index Mark 3 (HUI3),>” Nottingham Health

healthy controls.8%13:27-41 Profile (NH P),SS'59 the Life Satisfaction Questionnaire (LiSa\t-ll),60
Records identified through database Additional records identified
= searching (n = 5950) through other sources (n = 2)
o
£ PubMed (n = 2029); EMBASE(n = 2124);
:E PsycINFO (n = 670); Web of Science (n = 1127);
£
o
=
A4 A 4
S
Records after duplicates removed (n = 4532)
o
c
.E v
g
5 Records screened Records excluded based
“ (n=4532) on title and abstract
(n=3548)
Y
E Full-text articles assessed Full-text articles excluded (n = 130)
:-g: for eligibility (n = 173) "| -Did not report QOL data of target
= population (n = 119)
-Commentaries/conference
abstract/dissertations (n = 6)
v -Duplicate database (n = 3)
Studies included in -Not in English or Chinese (n = 2)

systematic review (n = 43)

Studies included in
meta-analysis (n = 20)

FIGURE 1 PRISMA flowchart
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Group by

Study nameSubgroup within study

Subgroup within study

Physical Valeikiene, WPhysical -0.992
Physical Prasuhn, J. Physical -0.864
Physical Arun, M. P. Physical -0.676
Physical -0.866
Psychological Arun, M. P. Psychological -0.664
Psychological Valeikiene, \Psychological -0.589
Psychological Prasuhn, J. Psychological -0.405
Psychological -0.503
Environment Arun, M. P. Environment -0.774
Environment Valeikiene, VEnvironment -0.475
Environment Prasuhn, J. Environment -0.358
Environment -0.470
Social Relationships Arun, M. P. Social Relationships -0.489
Social Relationships Valeikiene, \Social Relationships -0.480
Social Relationships Prasuhn, J. Social Relationships -0.096
Social Relationships -0.315
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Statistics for each study

Std diff Standard
in means error

Variance limit

Lower Upper

limit Z-Valuep-Value

CWILEY-Z

Std diff in means and 95% CI

0.194  0.038 -1.373 -0.611 -5.105 0.000
0.140  0.020 -1.138 -0.591 -6.189 0.000
0241  0.058 -1.149 -0.204 -2.806 0.005
0.103  0.011 -1.067 -0.665 -8.438 0.000
0241  0.058 -1.136 -0.192 -2.759 0.006 O
0.187  0.035 -0.956 -0.222 -3.144 0.002 -
0.136  0.019 -0.673 -0.138 -2.971 0.003 F
0.100  0.010 -0.699 -0.306 -5.015 0.000 <
0243  0.059 -1.250 -0.298 -3.185 0.001 -+
0.186  0.035 -0.839 -0.110 -2.552 0.011 —E—
0.136  0.019 -0.625 -0.091 -2.629 0.009 I
0.108  0.012 -0.680 -0.259 -4.367 0.000 <&
0238  0.057 -0.955 -0.022 -2.053 0.040 —
0.186  0.035 -0.844 -0.115 -2.578 0.010 -
0.136  0.018 -0.362 0.170 -0.709 0.478
0.144  0.021 -0.597 -0.033 -2.192 0.028 :|
-2.00 -1.00 0.00 1.00 2.00
PD CG

FIGURE 2 QOL comparison between PD patients and control group (CG) using WHOQOL

an item of the International Prostate Symptom Score (IPSS)®! and a
newly developed QOL questionnaire.®®
Eventually, 20 studies with available data in both patient and con-

8,9,12,13,27-35,37-41,49,52

trol groups were included in the meta-analysis.

3.4 | QOL comparisons by scale

Three studies employing the WHOQOL'?283? were included in the
meta-analysis. Compared with healthy controls, PD patients had sig-
nificantly poorer QOL in the physical domain with a large effect size
(SMD = -0.866, 95% Cl: -1.067, -0.665; P < 0.001), and the psy-
chological (SMD = -0.405, 95% Cl: 0.673, -0.138; P = 0.003), envi-
ronmental (SMD = -0.470, 95% Cl: -0.680, -0.259; P < 0.001), and
social domains (SMD = -0.315, 95% Cl: -0.597, -0.033; P = 0.028)
with moderate effect sizes (Figure 2).

Seven studies utilizing the SF scales were included in the me-
ta-analysis. Compared with healthy controls, the patient group had
significantly poorer QOL in the physical domain with a large effect
size (SMD = -0.826, 95% Cl: -1.529, -0.123; P = 0.021), and in the
mental domain with a moderate effect size (SMD = -0.376, 95% Cl:
-0.732,-0.019; P = 0.039) (Figure 3).

In order to increase statistical power, we pooled the studies with
available data on physical and psychological/mental QOL domains in
either the WHOQOL or SF scales. Compared with healthy controls,
PD patients had significantly poorer QOL in the physical QOL with a
large effect size (SMD = -0.857, 95% Cl: -1.394, -0.321; P = 0.002),
and in the psychological/mental QOL with a moderate effect size
(SMD = -0.438, 95% Cl: -0.726, -0.150; P = 0.003) (Figure S1).

Four studies using the PDQ-39 (SMD = -1.384, 95% Cl: -1.607,
-1.162; Figure S2), 4 studies using the EQ-5D) (SMD = -0.889, 95%
Cl = -1.181, -0.596, P < 0.001; Figure S3), and 5 studies applying
the EQ-VAS (SMD = -1.081, 95% Cl = -1.578, -0.584, P < 0.001;

Figure S4) were meta-analyzed separately. Compared with controls,

PD patients had significantly poorer overall QOL in these analyses.

3.5 | Subgroup analyses and publication bias

No significant difference was found between the WHOQOL and
SF assessments regarding physical and mental QOL (Table 2). There
was a significant difference between QOL measures in effect sizes
(Table 2); the PDQ-39 was associated with the largest effect size,
followed by the EQ-VAS, EQ-5D and SF scales (Table 2). Since the
minimum number of studies per measure was not met, publication

bias analysis could not be undertaken.

4 | DISCUSSION

To the best of our knowledge, this was the first systemic review and
meta-analysis that compared QOL between PD and healthy controls
with standardized measures and estimating group differences. PD
patients had significantly poorer QOL than healthy controls overall
and in most domains.

Based on the distress/protection model of QOL, QOL is deter-
mined by the overall balance between protective and distressing
factors.®? QOL is lower if distressing factors (eg, severe depres-
sive symptoms) predominate over protective factors (eg, social
support from family). Both motor and psychosocial dysfunctions
and psychiatric comorbidities (eg, bradykinesia, rigidity, gait freez-
ing, depression, fatigue, cognitive decline, and sleep disturbances
associated with PD) are common in PD patients, which could lower

11,29

their QOL. Certain demographic (eg, age, gender,? education

level 1163 living condition,*®%% knowledge and beliefs®* and mari-

5

tal status4°) and clinical characteristics (eg, illness duration,’® and
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Study name Subgroup within study Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Adewusi, J. K. Physical -2.138 0.246 0.060 -2.620 -1.656 -8.696 0.000 p—
Yamabe, K. a Physical -1.776 0.087 0.008 -1.946 -1.605 -20.452  0.000 {t
Pusswald, G. Physical -1.300 0.297 0.088 -1.882 -0.718 -4.376 0.000 —
Chotinaiwattarakul, W. Physical -0.945 0.143 0.020 -1.224 -0.666 -6.630 0.000 - =
Jakobsson, U. Physical -0.135 0.087 0.008 -0.306 0.036 -1.547 0.122
Vossius, C. Physical 0.009 0.104 0.011 -0.195 0.213 0.089 0.929 1
Paolucci, T. Physical 0.432 0.194 0.037 0.052 0.811 2.230 0.026 ]
-0.826  0.359  0.129 -1.529 -0.123 -2.303  0.021 et
Adewusi, J. K. Mental -1.486 0.222 0.049 -1.920 -1.051 -6.706 0.000 ——
Yamabe, K. a Mental -0.750 0.087 0.008 -0.920 -0.580 -8.642 0.000 [l
Chotinaiwattarakul, W. Mental -0.669 0.139 0.019 -0.941 -0.396 -4.812 0.000 ==
Jakobsson, U. Mental -0.287 0.087 0.008 -0.458 -0.116 -3.283 0.001 t
Vossius, C. Mental -0.139 0.104 0.011 -0.343 0.065 -1.333 0.183 <t
Pusswald, G. Mental 0.204 0.273 0.075 -0.331 0.740 0.747 0.455 — —
Paolucci, T. Mental 0.559 0.194 0.038 0.179 0.939 2.881 0.004 e il )
-0.376 0.182 0.033 -0.732 -0.019 -2.064 0.039 <
-200 -1.00 0.00 1.00 2.00
PD CG
FIGURE 3 QOL comparisons between PD patients and control group (CG) using SF scales
TABLE 2 Subgroup analyses of QOL between PD patients and healthy controls
Sample size 95% Cl Q (P value
Categories (humber P within across
Subgroups of studies) PD HC SMD Lower Upper 12 subgroup  subgropus)
Domain Physical WHOQOL (3) 169 354 -0.866 -1.067 -0.665 0 <0.001 1.351
SF(7) 724 148921 -0.866 1593 -0139 98216 <0001  (P=0.243)
Mental WHOQOL (3) 169 354 -0.503 -0.699 -0.306 0 0.557 0(P=0.989)
SF(7) 724 148921 -0.598 -0.907 -0.289 89.961 <0.001
Measurement / EQ-5D (4) 1412 1098 -0.889 -1.181 -0.596 85.787 <0.001 188.353
St EQ-VAS (5) 1444 952 -1.081 -1578 -0.584 94362 <0001  (P<0.001)
PDQ-39 (4) 251 198 -1.384 -1.607 -1.162 7.645 0.355
SF(7) 724 148,921 -0.423 -1.131 0.285 98.194 <0.001
disease stage,’*>¢ severity?®*?*° and subtypes'®>%) were signifi- cognitive performance,’® and clinical presentations caused by

cantly associated with QOL in PD patients. The findings on the
associations between psychiatric comorbidities and QOL in PD are
conflicting. For example, depression was the strongest contribut-
ing factor for QOL in some,!11228 Kyt not all studies.> Anxiety,
apathy, and pain are also associated with poor QOL in PD,'!%8
with greater effect sizes than motor-symptoms.48 However, the
significant relationship between anxiety and poor QOL was not
found in another study.'? Similarly, the association between sleep
disturbances and QOL is contested, with some studies finding a
significant relationship between sleep problems and QOL,”*?58
but not others.'?>° In addition, some studies found that REM sleep
behavior disorder with reduced striatal dopamine transporter val-
ues and increased expression of PD-related pattern may be asso-
ciated with the occurrence of PD.%>"” The discrepancy between

studies could be partly due to differences in instruments,®¢?

14,70 71-75

sampling methods, disease severity, effects of treatments,

different associated genes.”” The limited number of studies with
the same QOL measure precluded an analysis of the moderating
effects of the abovementioned demographic and clinical charac-
teristics on QOL in PD.

Subgroup analyses revealed that QOL differences between PD
patients and healthy controls varied by instrument (EQ-5D vs. EQ-
VAS vs. PDQ-39 vs. SF scales), probably resulting from the use of
different items and emphasis between scales.”®”? Two types of QOL
measurements were applied, generic, and disease-specific scales.
Generic scales (eg, SF scales, EQ-5D, and EQ-VAS) are designed for
all types of populations but may not be sensitive to PD-related QOL.
A disease-specific scale (eg, PDQ-39)* is constructed for PD and
detects minor differences in QOL. Hence, PD-specific scales are
clearly desirable clinical and research tools.

The strengths of this systematic review and meta-analysis are the

inclusion of comparative studies using standardized QOL measures



ZHAO ET AL.

CNS Neuroscience & Therapeutics

and the large sample size (ie, 2707 PD patients and 150,661 healthy
controls in the meta-analysis) that improved statistical power and
generalizability. However, several limitations should also be noted.
First, different QOL measures were applied; therefore, in order to
reduce heterogeneity attributable to measures, QOL was synthe-
sized by QOL instrument. Second, some factors related to QOL, such
as gender, illness duration, disease severity, health service system,
and medication treatment, were not analyzed due to insufficient
data in included studies. Third, causality between QOL and associ-
ated factors could not be explored due to the cross-sectional design
of the included studies. Fourth, only studies published in English
were searched and limited number of studies conducted in develop-
ing countries were included.

In conclusion, PD patients had lower QOL compared with healthy
controls in most dimensions, especially in physical function and men-
tal health domains. Considering the negative impact of poor QOL on
life and functional outcomes, factors contributing to poor QOL should
be identified in longitudinal studies and effective measures should be
developed to improve QOL in this population. For example, in order to
improve QOL in physical function domain, physical rehabilitation to-
gether with the conventional pharmacotherapy and novel treatments,
such as deep brain stimulation (DBS) surgery, could be considered. In
contrast, timely adjunctive psychotherapy and psychotropic medica-
tions should be offered to appropriate PD patients in order to improve
their mental health QOL.
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