
Assessment of voiding dysfunction in Parkinson’s
disease by the international prostate symptom
score

Isao Araki, Sadako Kuno

Abstract
Objectives—To find the incidence of void-
ing dysfunction in Parkinson’s disease and
to examine the relation between the void-
ing dysfunction and various indices of the
disease (disease severity, disease duration,
age, sex, and treatment with antiparkiso-
nian drugs), the presence of voiding
dysfunction was quantitatively estimated
in patients sampled on the unselected
(consecutive) basis.
Methods—Using the international pros-
tate symptom score, lower urinary tract
symptoms were quantitatively evaluated
in all patients with Parkinson’s disease
visiting this neurological clinic during 1
month.
Results—Of the 203 patients who had
completed the questionnaire, 55 (27%)
were considered to have symptomatic
voiding dysfunction. The degree of lower
urinary tract symptoms in these patients
was well correlated with the severity of the
disease rather than with the disease dura-
tion or the age. Thirty three (16%)
patients had irritative symptoms alone,
whereas three (1.5%) patients had ob-
structive symptoms alone. The irritative
and obstructive symptoms were concomi-
tant in 13 (6%) patients. Quality of life was
disturbed by lower urinary tract symp-
toms, and this disturbance paralleled the
severity of the disease. The influence of
antiparkisonian drugs on the lower uri-
nary tract symptoms was uncertain. The
incidence of lower urinary tract symp-
toms seemed to be independent of sex, but
obstructive symptoms were prevalent in
male patients.
Conclusions—This study suggests that
voiding dysfunction in patients with Par-
kinson’s disease progressively develops at
advanced stages (>Hoehn and Yahr stage
3 of the disability). The International
prostate symptom score is useful in evalu-
ating the voiding dysfunction of neurode-
generative disease in both men and
women, not only reflecting prostatic
symptoms.
(J Neurol Neurosurg Psychiatry 2000;68:429–433)
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Voiding dysfunction often occurs in patients
with Parkinson’s disease and severely disturbs

the quality of the patient’s life.1 2 The reported
incidence of voiding dysfunction in patients
with Parkinson’s disease ranges from 37% to
70%.3–7 However, these estimates have been
based on the data from patients with Parkin-
son’s disease who visited a urological clinic
because of lower urinary tract symptoms
(LUTS). In such cases, the samplings of the
patients are obviously biased, so that the accu-
rate incidence of voiding dysfunction in such
patients remains uncertain. To overcome the
sampling defect in these previous studies, we
sampled, on an unselected basis, all patients
with Parkinson’s disease attending our neuro-
logical clinic during 1 month. The 203 patients
sampled represent about 0.2% of patients with
Parkinson’s disease in Japan. The presence of
voiding dysfunction was evaluated by the
International prostate symptom score (IPSS).
The IPSS has been widely used for quantitative
evaluation of subjective LUTS (including
quality of life) in benign prostatic hyperplasia.8

This may be useful in detecting the voiding
dysfunction in patients with Parkinson’s
disease.9–11 This evaluation of LUTS makes it
possible to quantitatively examine the relation
between the incidence of LUTS and the back-
ground of the patients such as disease severity,
disease duration, age, sex, or treatment with
antiparkisonian drugs.

Methods
QUESTIONNAIRE

During 1 month of July 1997, all patients with
Parkinson’s disease (208 patients) seen in our
neurological clinic had their urinary history
taken using the IPSS questionnaire. The ques-
tionnaire sheet was handled personally to each
patient by a medical or comedical staV member
and collected within a few hours. If needed,
assistance by medical staV in understanding or
completing the questionnaire was permitted,
but five out of 208 patients did not complete
the questionnaire. The IPSS questionnaire
comprises seven questions on LUTS (incom-
plete emptying, frequent urination within 2
hours, intermittency, urgency, weak stream,
straining to start, and nocturia) and an
additional question on general satisfaction of
urinary conditions. Nocturia was scored from 0
to 5 (five or more times per night) as the actual
voiding frequency per night. Other symptoms
were scored on a frequency scale from 0 to 5: 0
(not at all); 1 (less than once every five times);
2 (less than half the time); 3 (about half the
time); 4 (more than half the time); and 5
(almost always). The scores were aggregated to
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form a symptom index from 0 to 35. Overall
subjective satisfaction on urinary conditions
was scored from 0 (delighted) to 6 (terrible) to
use as a quality of life (QOL) index.

PATIENTS

Analysis of data was performed in 203 patients
who had completed the questionnaire. The
sampled patients included 82 men and 121
women, ranging from 37 to 90 (mean 66.6)
years old. We examined the distribution of the
patients in Hoehn and Yahr stage of disability.12

In this classification, the number of patients in
stage 3 was found to be disproportionately
large (66%), and the entire distribution showed
a considerable skew in the negative direction.
We noticed that the disease state of the patients
in stage 3 was not homogenous. To grade the
disease stage more finely, we divided the origi-
nal Hoehn and Yahr stage 3 into stage 3 and
stage 3.5. The patients in stage 3 exhibited
mild to moderate parkinsonism including some
postural instability, and they were physically
independent.13 However, some of the patients
in stage 3 require an attendant person or a
wheelchair in the street because of unreliable
physical independence, although they can
manage daily life without physical care when
they are inside the house. We classified these
patients as stage 3.5. With this additional stage,
the histogram of the patients showed a
non-skewed normal distribution as a function
of the disease stage (fig 1). The duration of ill-
ness ranged from 1 to 37 years with an average
of 9.2 years. Most (200/203) patients were
receiving various antiparkinsonian drug treat-
ments. These drugs included levodopa (for 193
patients), dopamine receptor agonists (for 153
patients) and anticholinergic agents (for 76
patients).

STATISTICS

All values in the text and tables give the mean
(SD). Statistical analysis was made using one
way analysis of variance (ANOVA) or linear
multiple regression. For analysis of the inci-
dence of symptomatic patients, logistic multi-
ple regression was used. A level of p<0.05 was
considered to be statistically significant.

Results
DEPENDENCE ON THE SEVERITY OF PARKINSON’S
DISEASE

The symptom index scores significantly in-
creased as the stage of disability advanced

(ANOVA, p<0.0001; table 1). At stages 3 or
higher of disability, the mean symptom index
scores were greater than the mean value
reported for control Asian men aged 60 to
69.14 15 Thus voiding dysfunction seems to
develop above stage 3 of disability.

Arbitrarily, the patients with a symptom
index score of 12 or higher were considered to
have symptomatic voiding dysfunction. With
this criterion, 55 patients (27%) were found to
be symptomatic. The incidence of sympto-
matic patients significantly increased with an
increase in the stage of disability, being 33%
and 64% at stages 3 or higher and stages 4 or
higher, respectively (fig 2).

IRRITATIVE AND OBSTRUCTIVE URINARY

SYMPTOMS

The IPSS questionnaire includes particular
questions about irritative and obstructive
urinary symptoms. The frequency, urgency,
and nocturia may reflect the state of irritative
symptoms (maximal score, 15), whereas in-
complete emptying, intermittency, weak
stream, and straining at the beginning of urina-
tion may depend on obstructive symptoms
(maximal score 20).16 Both irritative (ANOVA,
p<0.0001) and obstructive (p<0.0005) symp-
tom index scores significantly increased with
advancing stage of the disability (table 1).
When the score in irritative symptoms or
obstructive symptoms was>7 or>9, the pa-
tients were considered to be symptomatic.
Among 49 (24.2%) symptomatic patients, 33
(16.3 %) had irritative symptoms alone, and
three (1.5%) had obstructive symptoms alone
(table 2). Thirteen (6.4%) patients manifested
both symptoms. Thus, the major urinary
symptoms in Parkinson’s disease seem to be
irritative.

Figure 1 Distribution of male and female patients as a
function of modified Hoehn and Yahr stage of disability.
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Table 1 The total, irritative and obstructive symptom
indices and QOL index scores at each modified Hoehn and
Yahr stage of disability

Hoehn and
Yahr stage

IPSS

QOLTotal Irritative Obstructive

1 (n=8) 4.3 (3.1) 2.4 (1.5) 1.9 (1.9) 1.1 (1.0)
2 (n=50) 5.8 (4.3) 3.0 (2.2) 2.8 (2.7) 1.8 (1.5)
3 (n=96) 8.4 (5.9) 4.4 (3.1) 4.0 (3.7) 2.3 (1.6)
3.5 (n=38) 11.2 (5.1) 6.2 (3.2) 5.0 (3.5) 3.1 (1.6)
4 (n=11) 14.2 (7.0) 7.5 (3.9) 6.7 (3.5) 3.7 (1.4)

Each index score is significantly correlated with the stage of dis-
ability (one way ANOVA). Values are means (SD).

Figure 2 The incidence of patients with symptomatic
voiding dysfunction with IPSS score>12 at diVerent
Hoehn and Yahr stages of disability. The incidence is given
as % relative to the total number of patients at each stage.
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INFLUENCE ON QUALITY OF LIFE

The IPSS questionnaire included a question on
general satisfaction of urinary conditions
(QOL index). The QOL index scores were sig-
nificantly correlated with the stage of disability
(ANOVA, p<0.0001; table 1). When the QOL
index score was>4, the quality of life of the
patients was regarded as poor. The incidence of
poor QOL increased with disease severity (fig
3). These results suggest that QOL is progres-
sively disturbed as voiding dysfunctions ad-
vance. In fact, the QOL index scores were cor-
related with the symptom index scores (r=0.74,
p<0.0001) (fig 4). Multiple regression analysis
(r=0.75, p<0.0001) indicated that QOL is sig-
nificantly influenced by the urinary symptoms
rather than by the disease severity.

As shown in figures 2 and 3, the incidence of
symptomatic patients was parallel with that of
the patients with poor QOL. This implies that
the symptom index scores >12 are a reason-
able criterion for identifying symptomatic
patients.

DURATION OF ILLNESS AND AGE

We compared the LUTS among three groups of
disease duration, <4, 5–9, and >10 years, or
among three groups of age, <59, 60–69, and
>70 years old. There was a significant increase
in the mean value of the total symptom index,
irritative symptom index, and QOL index scores
with the duration of disease (ANOVA, p<0.002,
0.003, and 0.001, respectively) or with age
(p<0.003, 0.0001, and 0.03, respectively) (data
not shown). The obstructive symptom index
score was correlated with the duration of disease
(p<0.02), but not with age (p>0.1).

DRUG TREATMENT

Most patients (193/203) had been treated with
levodopa. Dopamine receptor agonists were
given to 153 patients, and 76 had anticholiner-
gic agents (see methods). We examined the
influence of antiparkinsonian drugs on LUTS.
There was no indication that the mean value of
total, irritative, and obstructive symptom index
and QOL index scores diVered between
patients with and without anticholinergic drugs
or between patients with and without
dopamine receptor agonists (data not shown).
Among 16 patients with significant obstructive
symptoms, all had levodopa, all except one had
dopamine receptor agonists, and only three
had anticholinergic agents. All three patients
who had only obstructive symptoms had not
been treated with anticholinergic agents.

SEX DIFFERENCE

Infravesical obstructive diseases (for example,
benign prostatic hyperplasia), which often
show significant LUTS, are prevalent in aged
men. The presence of these diseases might have
caused the estimate of the incidence of Parkin-
son’s disease related LUTS to be erroneous (an
overestimate). To avoid this complication, we
also analysed the data only from female
patients. In female patients, the total (ANOVA,
p<0.0005), irritative (p<0.003), and obstruc-
tive (p<0.006) symptom index and QOL index
(p<0.005) scores significantly increased with
the disease severity (table 3). The symptomatic
female patients were 27 of 121 (22.3%), and
the incidence increased with the stage of
disability (fig 5). Twenty two (18.2%) patients
had irritative symptoms alone, one (0.8 %) had
obstructive symptoms alone, and six (5.0%)
had both symptoms. These results were
basically similar to the preceding results from
the total population. However, the incidence of
obstructive symptoms was higher in male
patients (10.9%) than in female patients
(5.8%). In fact, the mean score of obstructive
symptoms in male patients (4.8 (SD 3.6),
n=82) was significantly higher (two tailed t test;
p<0.005) than that in female patients (3.4 (SD
3.3), n=121), whereas the mean scores of total
and irritative symptom index and QOL index
showed no sex diVerence.

FURTHER ANALYSIS IN FEMALE PATIENTS

Because of the sex diVerence in obstructive
symptoms, the relation between voiding dys-
function and the indices of the disease was

Table 2 Incidence of irritative and obstructive symptoms

Hoehn and
Yahr stage Irritative alone*

Obstructive
alone† Both‡

1 0/8 0/8 0/8
2 2/50 0/50 2/50
3 14/96 1/96 6/96
3.5 12/38 2/38 3/38
4 5/11 0/11 2/11
Total 33/203 (16.3%) 3/203 (1.5%) 13/203 (6.4%)

*The number of patients with score>7 in questions related to
irritative symptoms alone (maximal score 15).
†The number of patients with score>9 in questions related to
obstructive symptoms alone (maximal score 20).
‡The number of patients with scores>7 in irritative symptom
index and>9 in obstructive symptom index.

Figure 3 Incidence of patients with poor QOL (QOL
index score>4) at each Hoehn and Yahr stage. The
incidence is expressed as % relative to the total number of
patients at each stage.
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Figure 4 Correlation between QOL index scores and
IPSS (symptom index) scores.
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further examined in the data only from female
patients.

A single regression analysis indicated that
the correlation of the total symptom index
score with the disease duration (r=0.23,
p<0.02) or the age (r=0.23, p<0.02) was less
significant than that with the stage of disability
(r=0.4, p<0.0001). The relation of the total
symptom index score with the stage of disabil-
ity, the disease duration, and the age was
examined by the use of linear multiple
regression analysis (r=0.42, p<0.0002). These
results suggested that the stage of disability is
the better determinant in predicting the total
symptom index score (partial regression coef-
ficient (b)=2.4, p<0.007) than is the disease
duration (b=0.11, p >0.6) or the age (b=0.075,
p>0.08).

The relation between the incidence of symp-
tomatic patients and the three indices of the
disease was examined by the use of logistic
multiple regression analysis. This analysis
again suggested that the stage of disability is the
major determinant of the incidence of sympto-
matic patient (b=1.3, p<0.02), compared with
the disease duration (b=0.02, p>0.7) or the age
(b=0.01, p>0.6).

The results of multiple regression analysis in
the total population were basically the same as
in the female population.

Discussion
The present study evaluated the incidence of
voiding dysfunction in unselected patients with
Parkinson’s disease attending our neurological
clinic. The incidence has been reported to be
37% to 70%.3–7 In most of these reports, how-
ever, the patients were sampled with some bias,
and it was unclear what criteria were used to
identify symptomatic patients. In our study of
203 unselected patients, the incidence of void-

ing dysfunction was 27% when IPSS scores of
12 or more were regarded as symptomatic. The
symptomatic IPSS score used in this study was
higher than the score (8 to 19) previously
reported for moderate category in the global
symptom severity level.16 However, it should be
noted that the mean IPSS score is higher for
Japanese men than for men from western
countries.14 15 17 Moreover, the incidence of
symptomatic patients was almost identical with
that of patients complaining of a disturbance of
QOL by urinary problems and may be indica-
tive of adequacy of the symptomatic score used
in the present study.

The symptom index and QOL index showed
a gradual and steady increase with the severity
of the disease. The incidence of symptomatic
patients also increased with an increase in the
severity of disease. The mean value of symptom
index scores at stage 3 was greater than that
reported for Asian men in the age group
60–69.14 15 These results suggest that voiding
dysfunction develops when severity of disease
exceeds stage 3. One might argue that motor
disturbance such as diYculty in reaching the
lavatory aVects the degree of subjective LUTS
and general satisfaction with urinary condi-
tions (QOL). However, individual questions in
the IPSS questionnaire on LUTS are posed in
terms of the frequency of occurrence of each
symptom. Therefore, the influence of motor
disturbance on the symptom index score would
be minimised. The question on QOL asks the
general satisfaction of urinary conditions. In
fact, the QOL index score was significantly
influenced by the urinary symptoms rather
than by the disease severity (disability).

These index scores was much better corre-
lated with the disease severity than with disease
duration or age. The influence of age on
urinary symptoms in patients with Parkinson’s
disease was controversial, although it has been
reported in normal elderly people that the
symptom index scores increase with age14 15 17

to the same extent in men and women.9 10 This
may reflect the fact that age at onset was diVer-
ent between the patients. As the disease
progression may be aVected by age at onset,18

the disability may not necessarily parallel the
age or the disease duration. In fact, the disabil-
ity was poorly correlated with the age (r=0.29,
p<0.0001), although the relatively high p value
for the disease duration in multiple regression
might be caused partly by multicollinearity
between the disease severity and duration (r =
0.51, p < 0.0001).

The LUTS can be divided into irritative and
obstructive symptoms. Urinary symptoms in
Parkinson’s disease were found to be mainly
irritative, as previously reported.3–7 The basal
ganglia, including the substantia nigra, have
been reported to have inhibitory eVects on the
micturition reflex.19 Therefore, degeneration of
dopaminergic neurons of the substantia nigra20

might promote irritative symptoms in Parkin-
son’s disease. However, some patients with
Parkinson’s disease showed obstructive symp-
toms, in agreement with previous reports.1 3 4

Because the incidence of obstructive symptoms
was higher in male patients than in female

Table 3 Total, irritative, and obstructive symptom indices
and QOL index scores of female patients at each modified
Hoehn and Yahr stage of disability

Hoehn and
Yahr stage

IPSS

QOLTotal Irritative Obstructive

1 (n=5) 4.8 (3.8) 2.6 (2.0) 2.2 (2.3) 1.2 (1.1)
2 (n=25) 4.8 (3.6) 2.9 (2.0) 1.8 (2.0) 1.6 (1.2)
3 (n=61) 8.0 (6.6) 4.5 (3.3) 3.5 (3.6) 2.2 (1.6)
3.5 (n=21) 9.6 (5.5) 5.5 (3.6) 4.1 (3.6) 2.8 (1.6)
4 (n=9) 13.1 (5.4) 7.2 (3.3) 5.9 (2.4) 3.4 (1.2)

Each index score is significantly correlated with the stage of dis-
ability (one way ANOVA). Values are means (SD).

Figure 5 Incidence of female patients with symptomatic
voiding dysfunction with IPSS score>12 at diVerent
Hoehn and Yahr stages. The incidence is given by %
relative to the total number of female patients at each stage.
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patients, these symptoms in male patients
could be partly attributed to infravesical
obstruction (for example, benign prostatic
hyperplasia). Levodopa,21 anticholinergic
agents and dopamine receptor agonists22 could
aVect urinary bladder function. Although the
LUTS seemed to be independent of the type of
antiparkinsonian drugs, our study cannot tell
how a given antiparkisonian drug aVects LUTS
because most patients examined in this study
have received multiple drug treatments. Thus,
obstructive symptoms might possibly result
from treatment with particular antiparkinso-
nian drugs. Also, it should be noted that Lewy
bodies can be seen in several types of neuron,
including central and peripheral components
of the autonomic nervous system, in advanced
Parkinson’s disease.23 Thus, obstructive symp-
toms in patients with Parkinson’s disease might
result from micturition hyporeflexia due to
impairment in the autonomic nervous system.
Another possibility is that the patients sampled
in our study might have included those with
other neurodegenerative diseases (for example,
multiple system atrophy) which may manifest
hyporeflex bladder dysfunction. At any rate,
our study indicates that voiding dysfunction in
Parkinson’s disease is due largely, if not exclu-
sively, to detrusor hyperreflexia (irritative) in
nature.

Although subjective symptoms are not al-
ways correlated with urodynamic proof of out-
flow obstruction,24 25 it seems clear that the
IPSS questionnaire is useful in evaluating
voiding dysfunction in neurodegenerative dis-
eases in both men and women. This also
implies that the IPSS questionnaire is not spe-
cific for evaluating prostatism in men.9–11
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