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Abstract: A body of literature now exists, which demonstrates
that idiopathic Parkinson’s disease (PD) has a major negative
impact on quality of life (QoL), and that depression and cog-
nitive impairment are among the main predictors of poor QoL
in this disorder. Relatively little work has been done to assess
the differential contribution of the specific symptoms of PD to
QoL, which was the aim of this study. One hundred thirty
patients with PD completed a booklet of questionnaires, which
included the PDQ39 as a disease-specific measure of QoL, a
symptom checklist, a mobility checklist, as well as patient
ratings of disease stage and disability. The results indicated that
the contribution of physical, medication-related, and cognitive/
psychiatric symptoms to QoL can be significant. Sudden un-
predictable on/off states, difficulty in dressing, difficulty in

walking, falls, depression, and confusion were PD symptoms,
which significantly influenced QoL scores. Among the mobility
problems associated with PD, start hesitation, shuffling gait,
freezing, festination, propulsion, and difficulty in turning had a
significant effect on QoL scores. In addition to depression and
anxiety, the major predictors of QoL were shuffling, difficulty
turning, falls, difficulty in dressing, fatigue, confusion, auto-
nomic disturbance particularly urinary incontinence, unpredict-
able on/off fluctuations, and sensory symptoms such as pain.
The implications of these results for the medical management
of PD are discussed. © 2008 Movement Disorder Society

Key words: Parkinson’s disease; quality of life; mobility;
symptoms; depression.

In the last decade there has been a “paradigm shift ” in
the assessment of chronic neurological disorders such as
Parkinson’s disease (PD). Previously, following treat-
ment, the focus was on documenting changes in motor
symptoms using scales such as the United PD Rating
Scale.! Now, there is increasing recognition that exam-
ining the impact of the illness, and its medical or surgical
treatment, on the daily life, psychological well-being of
the patient and their ability to perform their occupational
and social roles is equally important. This had led to the
emergence of quality of life (QoL) measures as impor-
tant tools for quantifying the “true” impact of chronic
illness. Consequently, more recent studies, such as those
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quantifying the effect of surgical treatments, such as
deep brain stimulation (DBS), have used QoL as a pri-
mary outcome measure (for review, see Ref. 2).

There is now a body of literature, which has estab-
lished that PD, like many other chronic neurological
disorders, has a negative impact on the QoL of pa-
tients.3-7 Interestingly, in PD nonmotor symptoms such
as depression and cognitive impairment are major pre-
dictors of QoL.5-# Other investigators have examined the
effect of specific PD symptoms such as tremor, rigidity
and bradykinesia,* medication-related complications,®
insomnia,'? fatigue,'! and sweating.'> However, to date,
the relative contributions of the different PD symptoms
to the patient’s QoL have not been investigated. This is
important for several reasons. First, if the paradigm shift
noted earlier is to have a true influence, symptoms that
are shown to have the greatest impact on the QoL of PD
patients should be targeted for medical management
alongside treatment of the primary motor symptoms.
Second, it is possible that the impact on QoL of surgical
techniques such as DBS of the subthalamic nucleus
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(STN) is mediated by improving the physical aspects of
QoL!3 or by amelioration of depression.!'# Third, if those
symptoms perceived by PD patients as having the most
negative influence on their daily life e.g., freezing, are
not greatly improved by surgical intervention; then, de-
spite relieving rigidity, bradykinesia, tremor, and dyski-
nesias, surgical interventions (lesions or DBS) of the
STN or the internal segment of the pallidum may disap-
point the patients at some level and reduce the positive
impact of these surgical techniques on their QoL.!> In
light of these, the primary aim of this article is to con-
sider the relative importance of specific PD symptoms to
the QoL of the patients. The contribution of anxiety to
QoL in PD has not been investigated so far, and so we
examined this in addition to depression and mobility-
related problems, such as postural instability and falls,
which we have previously shown to be important for
QoL in PD.37

PATIENTS AND METHODS

Sample

This study was approved by the Ethics Committee of
the National Hospital for Neurology and Neurosurgery
(NHNN) and the Institute of Neurology; informed con-
sent was obtained from all participants. Patients who had
recently attended PD clinics at the NHNN were invited
to participate, 68% of whom responded, and an adver-
tisement was placed in the newsletter of the Parkinson’s
Disease Society, to which 60 patients replied. The ma-
jority of questions could be answered by marking the
chosen response. One hundred thirty patients (84 men)
completed the questionnaires, their mean age was 66.7
(SD 8.52), the mean number of years since diagnosis was
9.28 (SD 6.48), and the mean number of years of illness
was 12.1 (SD 7.94).

Stage of Illness and Disability

The self-administered measures of disease stage and
of disability were modified versions of the Hoehn and
Yahr (H&Y) scale'®; with stage 1 indicating mild par-
kinsonism and stage 5 indicating the most severe disease,
and the Schwab and England (S&E) scale!’; with 10
indicating complete independence and 0 indicating com-
plete dependence).

QoL
QoL was assessed with the PDQ-39* which produces
eight subscores (mobility, activities of daily living
[ADL], emotional wellbeing, stigma, social support, cog-
nition, communication, and bodily discomfort, and one
summary index (the PDQ39-SI). Higher scores reflect
poorer QoL (range 0—100).

PD Symptoms Checklist

Patients indicated whether they had experienced each
of 29 symptoms, from five clusters: motor, medication
related, cognitive/neuropsychiatric, autonomic, and sen-
sory (fully listed in Table 2). Each symptom was rated as
none = (0, mild = 1, moderate = 2, severe = 3 when on
and off medication.

Mobility Checklist

Patients indicated whether they had experienced spe-
cific mobility symptoms (fully listed in Table 3). The
terms start hesitancy, shuffling, freezing, festination, pro-
pulsion, and retropulsion were explained in simple terms.
Each symptom was rated as 0 = absent, | = mild, 2 =
moderate, 3 = severe when on and off medication.

Measures of Mood

Depressive and anxiety symptoms were assessed using
the 21 item Beck depression inventory (BDI)!® and Beck
anxiety inventory (BAI)!® questionnaires, respectively.

RESULTS

Self-rated H&Y stage data were unavailable for 4 PD
patients (3.1% of sample), and 3 PD patients (2.3%)
rated themselves as having no tremor or slowness (stage
0) when on medication. The remaining patients were
distributed as follows: stage 1 = 11 (8.5%); stage 1.5 =
15 (11.5%); stage 2 = 30 (23.1%); stage 2.5 = 15
(11.5%); stage 3 = 14 (10.8%); stage 4 = 32 (24.6%);
stage 5 = 6 (4.6%).

Effect of Stage of Illness on PDQ39-SI and
Subscores

Table 1 provides data concerning the PDQ39-SI and
the eight subscores according to H&Y stages 0 to 2.5
(early PD with little or no balance or mobility problems)
versus 3 to 5 (late PD with balance and mobility prob-
lems). As expected, one-way ANOVAs revealed that
patients in the later stages of PD had significantly higher
scores (poorer QoL) than patients with early PD on the
PDQ39-S1, and all domains of the PDQ39 except bodily
discomfort.

Effect of Specific PD Symptoms on PDQ39-SI

Table 2 provides information regarding significant dif-
ferences in PDQ39-SI scores as a function of presence or
absence (in the “on” state) of each of the 29 symptoms or
signs of PD. Differences were tested using one-way
ANOVAs with a strict criterion of P < 0.0017.

Effect of Mobility Symptoms on PDQ39-SI

The mean PDQ39-SI as a function of the pres-
ence or absence (in the “on” state) of key mobility
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TABLE 1. Mean (SD) scores on the eight PDQ39 domains and PDQ39-SI as a function of
Hoehn & Yahr'Sstage of illness, comparing stages 1 to 2.5 with stages 3 to 5

H&Y =25 (N = 74)

H&Y =3 (N = 52)

Statistical results

Mobility 33.1(26.1)
ADL 30.2 (23.1)
Emotional wellbeing 22.5(18.6)
Stigma 22.3(23.8)
Social support 10.1 (15.6)
Cognition 26.8 (21.4)
Communication 23.4(23.3)
Bodily discomfort 40.2 (26.9)
PDQ39-SI 25.2(15.1)

62.9 (24.9) F(1,113) = 37.3, P < 0.0005
49.3 (24.4) F(1,119) = 19.2, P < 0.0005
36.9 (25.4) F(1,118)=12.9, P < 0.0005
33.7(28.3) F(1,121)=5.84, P = 0.017
19.0 (19.8) F(1,97)=6.34, P = 0.013
37.6 (20.6) F(1,117)=7.50, P = 0.007
37.7 (22.1) F(1,121)=11.9, P = 0.001
48.2(25.9) F(1,120)=2.70, P = 0.103
39.6 (17.5) F(1,80)=15.8, P < 0.0005

problems are shown in Table 3. Differences were
tested using one-way ANOVAs with a strict P <
0.0045 criterion.

TABLE 2. Mean (SD) quality of life (PDQ39-SI) scores as
a function of the presence/absence of each of 29 PD

symptoms
Mean PDQ39-SI score Symptom Symptom
(SD) absent present P value

Motor

Slowness of movement 13.8 (3.81) 33.5(17.4) 0.014

Stiffness 27.8 (13.6) 33.0 (18.4) 0.370

Tremor 31.4 (20.3) 32.6 (17.0) 0.788

Falls 25.7 (13.9) 39.8 (19.0) <0.0005

Loss of balance 31.0 (20.0) 32.3(17.3) 0.808

Difficulty in dressing 20.1 (14.0) 38.0 (16.8) <0.0005

Difficulty in walking 18.9 (10.1) 35.8(17.9) <0.0005
Medication-related

Drug induced

dyskinesia 29.7 (15.1) 33.2(18.5) 0.377

End of dose

deterioration 24.1 (13.1) 33.6 (17.5) 0.038

Unpredictable “on/offs” 23.9 (12.7) 37.9(17.5) 0.001
Cognitive/psychiatric

Fatigue 22.4(13.0) 34.2 (18.3) 0.025

Depression 254 (12.4) 40.4 (19.5) <0.0005

Memory problems 27.8 (16.3) 36.7 (18.5) 0.029

Confusion 26.3 (14.3) 40.5 (18.9) <0.0005

Hallucinations (visual) 29.2 (16.3) 38.5 (19.6) 0.037

Hallucinations (auditory)  31.0 (17.9) 35.9(17.0) 0.395

Sex drive (increased) 31.5(16.5) 31.8 (20.1) 0.934

Sex drive (decreased) 27.8 (15.1) 41.0 (19.1) 0.002
Autonomic

Nausea 31.3(18.6) 34.5(14.8) 0.462

Vomiting 31.7 (18.0) 36.1 (13.7) 0.481

Dizziness or fainting 29.8 (15.3) 38.9 (21.0) 0.037

Sweating attacks 31.7 (19.6) 32.2(15.8) 0.896

Bladder frequency 26.9 (13.3) 34.2 (19.1) 0.113

Bladder urgency 28.2 (15.5) 33.3(18.8) 0.261

Urinary incontinence 279 (17.1) 40.2 (16.9) 0.005

Faecal incontinence 29.7 (16.1) 42.0 (21.6) 0.018

Constipation 27.2 (17.1) 35.6 (17.5) 0.041
Sensory

Pain 28.4 (13.6) 35.5(21.0) 0.091

Headache/migraine 29.6 (16.3) 40.8 (21.1) 0.028

P values are given from one-way ANOVA, with a Bonferroni
correction applied such that significance is set at P = 0.0017.
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Predictors of PDQ39-SI: Regression Analyses

Predictors of QoL were identified through multiple re-
gression analyses with PDQ39-SI as the dependent vari-
able. First, age of PD onset, H&Y staging, S&E disability
ratings, and duration of illness were entered as independent
variables. These factors cumulatively accounted for 42.9%
of the variance in PDQ39-SI scores. Only the contribution
of the S&E ratings reached significance (B coefficient =
—0.600, r = —6.16, P < 0.0005).

Based on a priori hypotheses, BDI and BAI, in that
order, were entered as independent variables into a step-
wise linear regression. BDI accounted for 40.8% of the
variance of QoL, while anxiety as measured on the BAI
accounted for a further 17.0% of variance of QoL scores
(adjusted R” of 0.408 and 0.578, respectively; BDI: B =
0.409, t = 4.78, P < 0.0005; and BAIL: B = 0478, t =
5.59, P < 0.0005).

Further linear stepwise regression analyses were
performed for each cluster of the PD symptoms check-
list. The severity (0—3) of PD symptoms in the on state
were entered as independent variables. The severity of
items from the mobility checklist (on state) were also
added as independent variables in a separate analysis.
The summary of these regression analyses are shown
in Table 4.

A final stepwise linear regression was performed, with
all the factors that had been shown to be predictors of
QoL in previous regressions as independent variables.
These were as follows: S&E rating, BDI, BAI, from the
PD symptom checklist (on state): falls, difficulty in
dressing, depression, confusion, fatigue, unpredictable
on—off states, urinary incontinence, constipation, head-
ache, and pain, from the mobility symptoms (on state):
difficulty turning and shuffling gait. The result of this
analysis is shown at the end of Table 4.

DISCUSSION

The present study specifically assessed the relative
contribution of PD symptoms to QoL. The most striking
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TABLE 3. Mean (SD) quality of life (PDQ39-SI) scores as a function of the presence/absence

of each of 11 mobility-related symptoms

Symptom absent Symptom present P value
Difficulty in turning 22.5(14.1) 38.2(17.0) <0.0005
Festination 25.2(12.4) 38.7 (18.8) <0.0005
Freezing 22.8 (11.9) 36.6 (17.6) <0.0005
Shuffling gait 21.6 (9.84) 36.2 (18.5) <0.0005
Start hesitation 23.9 (12.6) 36.0 (17.7) 0.002
Propulsion 23.6 (12.7) 35.1(17.3) 0.003
Balance difficulties 24.3 (16.3) 35.5(17.4) 0.010
Difficulty rising from a chair 23.6 (13.0) 35.2(18.2) 0.014
Lack of arm swing 26.7 (15.2) 34.4 (18.2) 0.085
Retropulsion 30.1 (14.9) 39.6 (27.9) 0.128
Stooped posture 26.1 (12.0) 32.5(18.3) 0.214

P values are given from one-way ANOVA, with a Bonferroni correction applied such that significance is set

at P = 0.0045.

finding was an explanation of a considerable proportion
of the variance of QoL through physical and autonomic
symptomotology, medication-related complications, as
well as cognitive/psychiatric problems. Also, increased
severity of PD was associated with poorer QoL, not just
overall, but on all domains of QoL with the exception of
bodily discomfort.

That such a wide range of PD symptoms are linked to
poorer QoL is clearly relevant to its medical manage-

ment, as it is currently posited that interventions such as
DBS of the STN only improve physical aspects of QoL!3
or improve QoL via reduction of depression.'* We have
corroborated previous findings that overall QoL deterio-
rates with advancing disease,>?° and additionally shown
that later stages of illness are associated with poorer QoL
in all domains of the PDQ39 except bodily discomfort.
Disability, indexed by S&E ratings, emerged as a signif-
icant predictor of QoL.

TABLE 4. A summary table of the multiple linear stepwise regression analyses, with the PDQ39-SI as
the dependent variable and the five symptom clusters of the PD symptoms checklist, and the mobility
checklist, as the independent variables. The independent variables for final combined analysis were

those symptoms found to be significant predictors of QoL in the previous regressions

Symptom cluster Adjusted R* B coefficient t value P value

Motor 0.470

Falls 0.331 3.65 0.001

Difficulty in dressing 0.535 5.90 <0.0005
Cognitive/psychiatric 0.418

Depression 0.270 2.60 0.011

Confusion 0.304 2.90 0.005

Fatigue 0.300 2.87 0.005
Medication-related 0.219

Unpredictable on—off

states 0.479 4.79 <0.0005
Autonomic 0.291

Urinary incontinence 0.408 3.98 <0.0005

Constipation 0.339 3.30 0.002
Sensory 0.116

Headache 0.258 2.27 0.027

Pain 0.236 2.08 0.042
Mobility checklist 0.292

Shuffling gait 0.353 2.94 0.004

Difficulty turning 0.278 2.32 0.023
Combined 0.789

BDI 0.367 4.79 <0.0005

BAI 0.202 2.79 0.007

Schwab & England rating -0.329 -4.53 <0.0005

Difficulty in turning 0.155 2.20 0.032

Shuffling gait 0.162 2.26 0.028

Movement Disorders, Vol. 23, No. 10, 2008
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Physical Symptoms

The deterioration of manual dexterity as a result of
worsening rigidity and tremor with progressing PD ob-
viously affects everyday activities such as cutting food,
pill-taking, and simple housework. Correspondingly,
tremor, rigidity, and bradykinesia have been shown to
correlate strongly with poorer QoL.* Our findings high-
light the importance of mobility problems to QoL in PD,
as found in previous studies,>” not only on the mobility
subscale of the PDQ39, but also on overall QoL in PD.

Shuffling, difficulty turning, falls, and difficulty in
dressing emerged as significant predictors of QoL. Shuf-
fling and difficulty turning are likely to contribute to
falls, which in turn have an obvious influence on QoL in
PD through injury and resulting in time in hospital,?! or
social stigma and embarrassment from falling in public.
Also, the fear of falling?? can prevent PD patients from
taking part in activities, further restricting their QoL. The
ability to dress and undress oneself is a major indicator of
a person’s functional independence, and an inability to
do so increases the patients’ dependence on their carers
and affects their QoL. Simple interventions to facilitate
everyday activities are therefore an important strategy?3
for improving QoL.

Medication-Related Symptoms

Increasing dyskinesia severity has previously been
associated with increased depression,?* and health care
costs,? in addition to poorer QoL, particularly in older
patients.? In this study unpredictable on—off states were
found to influence QoL in PD. Attempts to improve QoL
through reduction of these medication-related complica-
tions must obviously be balanced against continued, ef-
fective amelioration of primary PD symptoms. However,
even patients on high doses of levodopa without dyski-
nesias are liable to experience poorer QoL in relation to
advanced disease.?® More optimistically, posteroventral
pallidotomy?” and DBS?!4 have a beneficial effect on
QoL, likely due, in part, to post-surgical reduction of
L-dopa and its associated complications.

Neuropsychiatric/Neurocognitive Symptoms

Our finding that depression has a serious impact on
QoL in PD supports previous studies.>~® However,
across these studies, the overlap between items assessing
emotional wellbeing on QoL scales and depression
scales is a possible source of shared variance between
depression and QoL measures. Our novel finding here
was that, once the contribution of depression to QoL was
taken into account, self-rated anxiety on the BAI ac-
counted for a further 17% of the variance of QoL. This

Movement Disorders, Vol. 23, No. 10, 2008

additional contribution of anxiety to QoL in PD has not
been previously recognized, possibly because anxiety is
relatively under-investigated in PD,?8 despite being
present in up to 38% of PD patients.?? Many symptoms
of PD can give rise to anxiety: the unpredictability of
function and mood swings associated with on—off fluc-
tuations,’° the disturbance of posture and balance, and
risk of falls when walking.?!>2 Anxiety can worsen the
motor symptoms of PD,3! which can, reciprocally, lead
to greater anxiety. This anxiety can manifest as “fear of
falling,” which has been reported by 46% of patients,>?
and can lead to avoidance of mobility, particularly ven-
turing outside the home, and hence, social isolation and
poorer QoL.

As has been proposed for depression in PD,32 anxiety
may be more likely at specific points in the course of the
illness, such as immediately after diagnosis, at the time
of development of mobility problems or on—off fluctua-
tions, or when key roles/skills are lost. The increasing
evidence that anxiety and depression impair QoL in PD,
means that an appreciation of the timescale for depres-
sion and anxiety in the course of PD is important to
facilitate their direct medical, although not necessarily
pharmacological,?3 treatment.

The contribution of fatigue to poorer QoL in PD had
been previously noted,!! and has been rated as among the
most disabling symptoms of PD by a large percentage of
patients.3* Consistent with previous findings of cognitive
impairment as a predictor of QoL in PD,>¢ confusion
and, at a less significant level, memory problems, visual
hallucinations, and reduced sex drive were found here to
significantly influence QoL. Hallucinations are common
symptoms in PD and are associated with worse cognitive
function, greater depression, and more severe disease,3>
and, with delusions, are associated with increased nurs-
ing home placement.3¢ Such neuropsychiatric symptoms
are also major predictors of depression and emotional
distress in caregivers,?” highlighting the importance of
their management.

Autonomic Symptoms

Many autonomic symptoms are scarcely covered by
available rating scales, and their impact on patients’ QoL
may, therefore, be missed. In the current study, none of
the autonomic symptoms had a highly significant effect
on QoL scores, although urinary or faecal incontinence,
constipation, and dizziness or fainting significantly af-
fected QoL at a less stringent criterion. The emergence of
urinary incontinence and constipation as predictors of
QoL, support the findings of Sakakibara et al. (2001)38
and their conclusion that “amelioration of pelvic organ
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dysfunction. . . should be a primary target in the treat-
ment of patients with PD.”

Sensory Symptoms

We found that pain and headache contribute to poor
QoL in PD, corroborating previous findings using the
SF-36 QoL questionnaire.?® In the literature, as many as
two thirds of patients report pain, with muscle stiffness,
which becomes more problematic with disease progres-
sion, as a likely cause.® While L-dopa improves some
types of pain in PD, such as off pain, alternative ap-
proaches such as relaxation training, distraction, and
mindfulness may prove helpful in reducing or coping
with pain in PD, even in patients “optimally treated by a
neurologist.”3°

CONCLUSIONS

Postal questionnaire studies such as this allow colla-
tion of data from a large cohort of patients on a wide
range of measures. The compromise for such breadth is
that the patients’ responses are not confirmed by clini-
cians. For the H&Y and S&E scales, a strong agreement
between self-ratings and clinician ratings has been
shown.*® The PDQ39, BDI, and BAI are also well-
established measures.*!81° The PD symptom checklist
and mobility checklist, specifically designed for this
study, are being validated. As noted for depression, a
particular issue with studies of the effect of PD symp-
toms on QoL is that many, e.g., difficulty in dressing, are
included as items within the PDQ39 itself, as these
problems are assumed to impact QoL. However, this
does not invalidate our findings, since not all items that
are present in both PDQ39 and symptom checklists
emerge as strong predictors of QoL e.g., memory prob-
lems. With these limitations in mind, this study provided
a useful analysis of the effects of different symptoms on
QoL in PD, which identifies worthwhile targets for dis-
ease management.

In summary, there are many facets to the patient’s
“journey ” from the initial communication of the diag-
nosis that influence their QoL. Our results suggest that
the nonmotor symptoms across all clusters should be
targeted for intervention, either medically, or through
alternative approaches such as cognitive-behavioral
methods, as this should result in a substantial improve-
ment of the QoL of PD patients. The impact on QoL of
certain mobility problems, including shuffling, difficulty
turning and falls, that are relatively resistant to medical
treatment, means that these features of PD are likely to
warrant more innovative multidisciplinary rehabilitation
approaches. This, in a way, requires a further “paradigm
shift.”
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