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SUMMARY
AIMS: In order to analyse the effect of tolterodine on the Quality of life (QoL) of pa-

tients with overactive bladder (OB) we conducted a prospective multicentre clinical study. 
MATERIALS AND METHODS: Subjects were questioned at entry and 4, 12 and 24

weeks later about the number of micturitions and incontinent and urgency
episodes/day, using a micturition diary. The mean volume voided per micturition and
the number of pads used per day was also recorded. The QoL was measured using the
Kings Health Questionnaire (KHQ) and the Incontinence Impact Questionnaire (IIQ). A
total of 179 patients entered the study: 59 dropped out (4 due to lack of efficacy, 10
due to adverse events, 25 because of lack of interest in the study/other reason and 20
were lost at follow up), leaving 120 patients for analysis. One hundred and eight pa-
tients (90%) were female, their mean age was 56.5 years (SD 11.2); 87 had never re-
ceived treatment for OB/UI (80.6%) and their mean weight was 70.0 Kg (SD 12.7). 
RESULTS: The mean number of micturitions/day was 9.3 at trial entry and it de-

creased to 6.8 by the end of the study. The corresponding values for the number of
urge episodes, incontinence episodes and number of pads used per day were 3.5, 2.7
and 1.2 and 0.8, 0.9 and 0.4 respectively. The mean volume voided per micturition in-
creased from 146 ml. to 178 ml. All the differences between trial entry and end of study
values were statistically significant (p<0.05). Considering the results of the KHQ, the val-
ues of all the different areas/domini (?) decreased markedly and in a statistically signifi-
cant way between the start of treatment and the end of study evaluations. Similar find-
ings emerged when we considered values of the IIQ. The decrease was constant and
marked during the first three months and remained constant thereafter. 
CONCLUSIONS: This study, conducted in a population of subjects with dry and wet

OB, shows that tolterodine given for six months lowers the frequency of urgency
episodes and incontinence episodes without troublesome adverse effects. These clinical
effects are mirrored in the QoL, KHQ and IIQ questionnaire scores, which improved by
about 50% over the same period.
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INTRODUCTION

Overactive bladder (OB) with or
without urinary incontinence (UI) is a
condition that considerably affects
the quality of life (QoL). It is impor-
tant to asses the effect of any treat-
ment in terms of improving QoL (1-
7).

Tolterodine (8) has documented
efficacy in lowering the frequency of
UI. Randomized trials have indicated
that it improves micturition diary vari-
ables in patients with OB with or
without UI, and is tolerated better
than other muscarinic receptor antag-
onists both given b.i.d. or in a single
dose (9-11). Improvements in pa-
tients’ perception of urgency symp-
toms has also been reported during
treatment with tolterodine (12-15).

In order to analyse the effect of
tolterodine on the Quality of Life
(QoL) of patients with overactive
bladder (OB) with or without UI, we
conducted this prospective multicen-
ter clinical trial.

MATERIALS AND METHODS

Those eligible for the study were
men and women aged 18-75 years
with urinary frequency (eight or more
micturition/24 hours) and urgency
with or without UI, and negative
urinocolture, consecutively observed
in 27 teaching and general hospitals.

Micturition diaries were completed
before starting treatment and were
used to quantify the baseline urinary
frequency, urge and incontinence
episodes.
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Exclusion criteria were any severe
liver, cardiovascular, neurological and
gastrointestinal disease, diabetes,
contraindications to the use of mus-
carinic receptor antagonists and
known or suspected hypersensitivity
to tolterodine.

The research protocol was ap-
proved independently by the ethics
committees of individual centres,
which established the procedure for
obtaining informed consent.

All study subjects gave written in-
formed consent.

After a two week run-in period, all
subjects took tolterodine 2 mg bis in
die per os for 24 weeks.

Subjects were questioned at entry
4,12 and 24 weeks later about the
number of micturition, incontinence
and urgency episodes/day, using a
micturition diary. The mean volume
voided per micturition and the num-
ber of pads used per day was also
recorded. The QoL was measured us-
ing the Kings Health Questionnaire
(KHQ) (16) and the Incontinence Im-
pact Questionnaire (IIQ) (17). Any
adverse events were recorded at each
visit.

Descriptive statistics such as the
mean, standard deviation and median
were used to describe the summary
measures of clinical variables and of
the KHQ and IIQ. Differences be-
tween basal and final values were
tested using the T-test adjusted for
multiple tests. 

RESULTS

A total of 179 patients entered the



study: 59 dropped out (4 due to lack
of efficacy, 10 due to adverse events,
25 because of lack of interest on the
study and other reasons and 20 were
lost during follow up), leaving 120
patients for analysis. One hundred
and eight patients (90%) were female,
their mean age was 56.5 years (SD
11.2); 87 had never received treat-
ment for OB and UI (72.5%) and their
mean weight was 70.0 Kg (SD 12.7).

During the run-in period no differ-
ence emerged in score values of dif-
ferent KHQ and IIQ areas/domini (?).
For example the mean values were
15.2, 17.4, 26.3 and 14.8 at the begin-
ing and 15.0, 17.0, 25.4 and 14.0 at
the end of the run-in period for the
IIQ activity, travel, social and emo-
tional areas/domini (?) respectively.

Table 1 shows the clinical effect of
the treatment. The mean number of
micturiotions/day was 9.3 at trial en-
try and it decreased to 6.8 by the end
of the study. The corresponding val-
ues for the number of urge episodes,
incontinence episodes and pads used
per day were 3.5, 2.7,1.2 and 0.8, 0.9,
0.4 respectively. The mean volume
voided per micturition increased from
146 ml to 178 ml. All the differences
between trial entry and end of study
values were statistically significant
(p< 0.05).

The mean change in the number
of urge and incontinence episodes is
reported in Fig.1. A sharp reduction
was reached after 1 month of treat-
ment and was maintained for the fol-
lowing months.

Table 2 presents the result of the
KHQ, the values of all the different
areas/domini(?) decreased markedly
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and in a statistically significant way,
between the beginning of the treat-
ment and the end of study evalua-
tions. Similar findings emerged when
we considered the IIQ values (Table
2). The decrease was constant and
marked during the first three months
and remained constant thereafter
(Fig.2 and 3).

We also analysed the effect of
tolterodine on the number of micturi-
t ions, incontinece and urge
episodes/day, the mean volume void-
ed per micturition and the number of
pads used per day, using KHQ and
IIQ according to/in strata of (?) sex.
The results were largely similar for
both sexes and in patients who had
or had never been treated for this
condition (data not shown). Ten pa-
tients (5.5%) patients dropped out be-
cause of poor tolerance, 7 reported a
dry mouth.

DISCUSSION

Tolterodine improved the clinical
symptoms and the QoL, as measured
by the KHQ and the IIQ, over a six
month period in subjects with OB,
with or without UI. The effect of the
treatment was similar in males and fe-
males and in subjects who had or
had never been treated for OB.

The choice of the questionnaires
used for the evaluation of the QoL
should be briefly discussed. Several
disease-specific questionnaires have
been developed for patients with OB
and UI. We chose the IIQ because it
is the most commonly used one and
has been adopted in routine clinical



practice because of its brevity and
ease of scoring. The KHQ is a useful,
simple, brief development of the dis-
ease-specific questionnaires for UI.

In this study tolterodine improves
both the clinical symptoms and the
QoL indicators. This is consistent with
previous data showing a direct rela-
tionship between improving clinical
symptoms and the QoL of patients
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with OB with UI. For example, in a
survey in North Carolina (18) acci-
dental loss of urine was the best pre-
dictor of response to the IIQ. Similar
results emerged in an Italian study
showing a greater marked reduction
in the QoL measured with the RAND-
Short form 12-Items Health Survey
questionnaire in women with OB and
UI than in women with only OB. In

Table 1 – Clinical symptoms at trial entry and at the end of the study

Trial entry Mean (SD) P value
Final visit Mean (SD)

Micturition/day 9.29 (3.3) 6.78 (2.5) <0.05

Volume void per micturition (ml) 146.02 (55.73) 178.25 (64.23) <0.05

Urge episodes/day 3.45 (3.85) 0.84 (1.56) <0.05

Incontinence episodes/day 2.68 (3.32) 0.92 (1.87) <0.05
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Fig. 1 – Mean change in the number of urge and incontinence episodes



the Italian study OB/UI had more im-
pact on the QoL when urinary symp-
toms were more severe (19). This
suggests that the severity of clinical
symptoms diminishes the QoL.

Another interesting finding of this
study is that the effect of tolterodine
was observed after one month of
treatment, remaining constant from
there on. This confirms clinical data
and suggests that the efficacy of treat-
ments on clinical symptoms and the
QoL should be evaluated after at least
one month.
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CONCLUSIONS

This study conducted in a popula-
tion of subjects with dry and wet OB,
shows that tolterodine given for six
months decreases the frequency of
urge and incontinence episodes. This
clinical effects are mirrored in the
QoL, KHQ and IIQ questionnaire
score, which improves by about 50%
over the same period. 

It is worth noting that the im-
provement of clinical symptoms and
of the QoL was achieved with no ma-

Table 2 – Results in QoL. Questionnaires at start of treatment and at the end of the
study

Start of treatment Final visit P value
Mean (SD) Mean (SD)

KHQ

General health 2.84 (0.88) 2.51 (0.78) <0.05

Incontinence impact 3.10 (0.82) 2.26 (0.90) <0.05

Symptom severity 13.35 (4.22) 8.52 (3.84) <0.05

Role limitations 5.16 (1.90) 3.55 (1.74) <0.05

Physical limitations 5.67 (1.83) 3.81 (1.80) <0.05

Social limitations 4.98 (1.98) 3.25 (1.65) <0.05

Emotion 8.01 (2.76) 5.39 (2.49) <0.05

Energy/Vitality 5.05 (1.67) 3.53 (1.37) <0.05

Severity 10.36 (3.20) 7.68 (3.24) <0.05



jor adverse effects. Only 10 patients
dropped out on account of poor tol-
erance and less than 5% reported a
dry mouth. These proportions are
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similar to those reported in previous
trials and lower than those reported
for other muscarinic receptor antago-
nists (20).
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Fig. 2 – Effect on QoL according to KHQ
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Fig. 3 – Effect on QoL according to IIQ
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