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Abstract

Purpose: The purpose of this study was to examine the responsiveness of the Overactive Bladder question-
naire (OAB-q) during anti-muscarinic treatment. Methods: OAB patients were treated with tolterodine ER
4 mg/day for 12 weeks. The OAB-q and 3-day micturition diaries were collected at baseline, 4, and 12 weeks.
The patients’ and physicians’ perceptions of treatment benefit were assessed at 4 and 12 weeks. Respon-
siveness of the OAB-q was examined with effect sizes and comparisons to other measures using ANOVAs,
t-tests, and correlations. Results: A total of 865 patients completed the 12-week study (mean age 61 years;
73% female; 89% Caucasian). From baseline to 4 weeks, significant improvements (p < 0.0001) occurred in
all OAB-q subscales, which were maintained through week 12. The OAB-q was highly responsive with
subscale effect sizes ranging from 0.44 (social interaction) to 1.2 (symptom bother). Significant score changes
in all OAB-q subscales (p < 0.05) were associated with reductions of >3 urgency episodes, >3 micturitions,
or >1 incontinence episode per day. Improvements in OAB-q scales were associated with changes in patient
and physician perceptions of treatment benefit. Conclusions: The OAB-q was highly responsive and demon-
strated responsiveness to reductions in urinary urgency, frequency, and incontinence during antimuscarinic
treatment of OAB. The OAB-q appears to be a useful outcome measure for treatments of OAB.
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Introduction

Overactive bladder (OAB) is characterized by
symptoms of urinary urgency, with or without
urge incontinence, and usually with increased uri-
nary frequency and nocturia [1]. Community sur-
veys in the United States and six European
countries have found that symptoms of OAB are
common among both men and women with
overall prevalence estimates of greater than 16%
among adults [2, 3]. Since OAB is primarily de-
fined by symptoms rather than objective measures
and has been shown to significantly impair health-
related quality of life (HRQL) [4-6], evaluation of
treatment effectiveness should include assessment
of patient perceptions [7]. The Overactive Bladder
Questionnaire (OAB-q) was developed to assess
the patient’s perceptions of symptom bother and

impact on HRQL among patients with both con-
tinent and incontinent OAB [4].

The purpose of this study was to evaluate the
responsiveness of the OAB-q in a clinical trial of
treatment for OAB. The responsiveness of an
instrument is the extent to which the instrument
accurately reflects change in a patient’s condition —
that the instrument discriminates between patients
who improve and those who do not [7-10]. An
instrument without adequate responsiveness could
fail to demonstrate statistical and clinical signifi-
cance, regardless of the true treatment effect.

Methods

Data from a 12-week, multicenter, open-label
clinical trial of the anti-muscarinic tolterodine ER
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4 mg/day in OAB patients were used for this
analysis. Details and results of this study have
been published previously [11]. Briefly, inclusion
criteria were: age >18; diagnoses of OAB with or
without urge incontinence; and the ability to
complete a micturition diary. Exclusion criteria
were: predominant stress incontinence; an
indwelling catheter or intermittent self-catheteri-
zation; symptomatic or recurrent urinary tract
infection; hepatic or renal dysfunction; electrosti-
mulation bladder training or pelvic floor exercises
within 4 weeks of study entry; or pregnancy.

Measures
Overactive Bladder Questionnaire (OAB-q)

The OAB-q consists of an 8-item symptom bother
scale and 25 HRQL items that form 4 subscales
(coping, concern, sleep, and social interaction) and
a total HRQL score. Patients rate each item on a
6-point Likert scale ranging from ‘none of the
time’ to ‘all of the time’ for the HRQL items and
‘not at all’ to ‘a very great deal’ for the symptom
bother items. Subscales are summed and trans-
formed into scores ranging from 0 to 100; higher
symptom bother scores indicate increasing symp-
tom bother, higher HRQL scores indicate better
HRQL.

Micturition diaries

Three-day micturition diaries assessed micturition
frequency, incontinence episodes, and urgency
episodes per 24 hours.

Assessment of response to treatment

At weeks 4 and 12, the physicians and patients
separately rated the patients’ response to treat-
ment on a three-level scale (no benefit, a little
benefit, and much benefit).

Statistical analysis

This secondary analysis included only the ‘evalu-
able’ patients with micturition diary data and at
least one complete OAB-q subscale at baseline and
12 weeks. No data imputations for missing diaries

or OAB-q subscale scores were performed. Change
scores for the OAB-q subscales and micturition
diaries were calculated from baseline to 12 weeks,
baseline to 4 weeks, and 4-12 weeks with the pri-
mary analysis being baseline to 12-week change.
All statistical tests were two-tailed and were con-
ducted with Type I error probability of 0.05. Cat-
egorical variables are presented in terms of
frequency and percents; means and standard devi-
ations were calculated for continuous variables.
The responsiveness of the OAB-q was first ex-
amined using Spearman’s correlations to assess the
degree of association between OAB-q change
scores and change in the micturition diaries. Cor-
relation coefficients were interpreted as small
(0.10), moderate (0.30), or large (0.50) following
the guidelines proposed by Cohen [12]. For each
micturition variable, categories of change from
baseline were created (e.g., great, little, or no
improvement) based upon data distribution and
clinical judgment. Patients were also grouped
according to their rating and the physician’s rating
of treatment benefit. OAB-q change scores were
compared among the above-noted patient groups
using analysis of variance models (ANOVAs) with
Student—Newman—Keuls post hoc comparisons.
Effect sizes, a quantitative measure of change
that standardizes the comparison between groups
[13], were calculated for each OAB-q subscale by
using the difference in mean score from baseline to
week 12 and dividing by the standard deviation of
baseline scores of all participants. Effect size was
interpreted as small (0.20), moderate (0.50), or
large (0.80) according to guidelines proposed by
Cohen [12]. Additionally, the standardized re-
sponse mean was calculated using the difference in
mean score from baseline to week 12 divided by the
standard deviation of this difference score. The
responsiveness statistic was also calculated using
the difference in mean score from baseline to week
12 divided by the standard deviation of the baseline
scores of participants whose symptoms remained
stable during treatment (i.e., no benefit group) [14].

Results

Demographic and clinical characteristics of the
intent-to-treat population (n = 1138) were previ-
ously presented [11]. No statistically significant



Table 1. Baseline demographic and clinical characteristics

Patient characteristics N = 865

Age mean years (SD)
Gender (n; % female)
Race (n; %)

61.0 (14.7)
636 (73.5%)

Caucasian 772 (89.2%)
African-American 72 (8.3%)
Other 18 (2.1%)
Missing 3 (0.3%)
Symptom history (n; %)
<6 months 49 (5.7%)
6 months—5 years 554 (64.1%)
>5 years 262 (30.3%)
Mean micturitions per 13.3 (5.1)
24 hours (SD)
Mean incontinence episodes 2.5(3.9)

per 24 hours (SD)
Mean urgency episodes per 24 hours (SD) 5.0 (4.2)

differences were present between the intent-to-treat
and evaluable patient populations in baseline
demographic or clinical characteristics (e.g., age,
gender, duration of urinary symptoms, micturition
diary data, or OAB-q scores). Of the 865 patients
in the evaluable patient population, the mean age
was 61 years, 73.5% were female, and 89.2%
Caucasian (Table 1).

Baseline OAB-q scores indicate moderate
symptom bother and HRQL impact with the sleep
subscale affected greatest and the social interaction
subscale affected the least. Statistically significant
improvements were observed among all OAB-q
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subscales from baseline to 4 weeks (for all com-
parisons, p < 0.0001) with further improvements
occurring at 12 weeks (all p < 0.004) (Figure 1).
OAB-q subscale score changes from baseline to
12 weeks ranged from 10 (social interaction) to
26.1 (sleep) with the greatest improvements
occurring in the first 4 weeks of treatment.

In addition to reductions in symptom bother
and HRQL improvements, micturition diary
variables also improved [11]. All correlations be-
tween OAB-q change scores and micturition diary
changes from baseline to week 12 were statistically
significant (p < 0.001) ranging from 0.13 to 0.35,
which are considered small to moderate in mag-
nitude. To further examine the effects of change in
micturition variables and the OAB-q subscales, a
series of ANOVAs compared OAB-q score chan-
ges by change in urinary urgency, frequency, and
incontinence episodes. The OAB-q subscales were
sensitive to change in all micturition diary vari-
ables; reductions in urinary urgency, frequency,
and incontinence were associated with improve-
ments in all OAB-q subscales. A reduction of three
or more urgency episodes per day was associated
with significant 15-36 point improvements in all
OAB-q subscale scores (Table 2).

A reduction by three or more micturitions per
day was associated with significant score changes of
10-28 points among all OAB-q subscales (Table 3).
The coping and concern subscales had significant
score changes (20-point change) with a reduction of
one micturition/day. When analyses were
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Figure 1. OAB-q scores at baseline, week 4, and week 12.
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Table 2. Baseline to week 12 OAB-q A scores by change in urgency episodes from baseline to week 12

OAB-q subscales

Change in urgency episodes®

. Little or no Slight improvement Moderate Great
mean (SD) . . .
improvement (<1) (>1-3) N = 280° improvement improvement
N = 225¢ (>3-4.5) N = 108 (>4.5) N = 2268
A Symptom bother —15.7% (19.7) -23.6° (19.8) -31.4°(22.1) -29.4° (21.5)
A Coping 17.4% (22.5) 20.5% (21.9) 32.8° (25.8) 31.2° (28.7)
A Concern 17.8* (22.7) 22.7% (22.5) 36.1° (27.8) 34.2° (27.8)
A Sleep 18.2* (27.2) 25.4° 28.8) 34.7° (29.8) 32.3°(29.6)
A Social interaction 7.1* (18.0) 7.1* (16.3) 14.8° (20.6) 14.6° (22.4)
A Total HRQL score 15.4* (18.4) 19.2% (17.9) 30.3° (21.4) 28.7° (22.8)

¢ Student-Newman—Keuls post hoc pairwise comparisons were performed. Superscript letters within each row indicate significant
differences in OAB-q change scores among the four urgency groups at a level of p < 0.05. In general, greater reduction in urgency
episodes was associated with significantly greater improvement in the OAB-q subscales.

d

n varies from 196 to 225 depending on missing data for each subscale.

°n varies from 215 to 280 depending on missing data for each subscale.
"n varies from 92 to 108 depending on missing data for each subscale.
€1 varies from 185 to 226 depending on missing data for each subscale.

conducted using percent change in micturition
frequency, an improvement of 25% was associated
with a significant score change (20-point plus
change) in all subscales except social interaction.
The findings for the change in number of inconti-
nence episodes were similar to the findings for
micturition frequency, with a reduction of more
than one incontinence episode per day corre-
sponding to dramatic improvements in all OAB-q
subscales (Table 4). All score changes (range 13-34
point changes) were significant (p < 0.05) when

compared to the group with no change in inconti-
nence. A 50% reduction in incontinence episodes
was associated with significant score changes (i.e.,
25-30 points; p < 0.05) for all OAB-q scores ex-
cept the social interaction subscale.

ANOVAs with post hoc pairwise comparisons
of OAB-q change scores were performed using the
physician-rated patient response to treatment (no
change, little benefit, or much benefit) at 12 weeks
(Figure 2). On all OAB-q scales except social
interaction, the much benefit group demonstrated

Table 3. Baseline to week 12 OAB-q A scores by change in micturition frequency from baseline to week 12

Change in micturition frequency®

OAB-q subscales .
Little or no

Slight improvement

Moderate improvement  Great improvement

mean (SD) . N h
improvement (<1) (>1-3) N = 226 (>3-5) N = 207¢ (>5) N =232
N = 175°

A Symptom bother -15.8% (21.4) -19.3% (19.3) -28.8" (19.5) -32.7° (21.0)

A Coping 12.9% (19.5) 19.9° (22.0) 28.4° (25.6) 33.29 (27.8)

A Concern 16.5% (22.1) 21.2% (23.1) 28.9% (26.3) 35.9°(26.7)

A Sleep 13.0% (21.4) 20.9° (26.9) 29.0° (28.4) 39.99 (31.5)

A Social interaction 4.9% (14.5) 7.8% (17.5) 10.3° (18.5) 16.3° (23.4)

A Total HRQL score 12.3% (15.2) 17.8° (18.4) 24.8° (19.8) 31.84 (22.8)

a-d Student—Newman—Keuls post hoc pairwise comparisons were performed. Superscript letters within each row indicate significant
differences in OAB-q change scores among the four micturition groups at a level of p < 0.05. In general, greater reduction in

micturition frequency was associated with greater change in each OAB-q subscale.
®n varies from 163 to 175 depending on missing data for each subscale.
1 varies from 196 to 226 depending on missing data for each subscale.
€1 varies from 166 to 207 depending on missing data for each subscale.
" varies from 164 to 232 depending on missing data for each subscale.
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Table 4. Baseline to week 12 OAB-q A scores by change in incontinence episodes from baseline to week 12

Ch

ange in incontinence episodes®

OAB-q subscales .
Little or no

Slight improvement

Moderate improvement

mean (SD) improvement >0-1) N = 201° (>1) N = 3434
(<0) N = 290°
A Symptom bother -18.9 (21.3) -22.7 (20.9) -28.7 (20.8)
A Coping 19.5 (23.1) 20.7 (23.8) 31.0 (26.9)
A Concern 19.8 (22.8) 22.3 (24.1) 33.9 (27.4)
A Sleep 23.5 (28.7) 24.9 (29.1) 29.9 (29.7)
A Social interaction 7.6 (17.1) 8.5 (18.7) 13.3 (21.4)
A Total HRQL score 17.9 (18.5) 19.1 (18.8) 27.7 (22.5)

4 Student-Newman—Keuls post hoc pairwise comparisons were performed, using a significance level of p < 0.05. With regard to all
OAB-q scales except sleep, the moderate improvement group demonstrated significantly greater change than the slight improvement
group, and the Slight improvement group demonstrated significantly greater change than the little or no improvement group. On the
sleep subscale, the moderate improvement group demonstrated significantly greater change than the little or no improvement group,
but the slight improvement group was not significantly different from either of the other two groups. In general, greater reduction in
the number of incontinence episodes was associated with greater improvements in each OAB-q subscale score.

b

n varies from 232 to 290 depending on missing data for each subscale.

“n varies from 167 to 201 depending on missing data for each subscale.
91 varies from 285 to 343 depending on missing data for each subscale.

significantly greater change than the little bene-
fit group and the little benefit group demon-
strated significantly greater change than the no
change group. On the social interaction scale, the
much benefit and little benefit groups demon-
strated significantly greater change than the no
change group, but were not significantly differ-
ent from each other. Similar results were found

with the patient perception of treatment benefit
analysis.

All of the OAB-q subscales demonstrated mod-
erate to large effect sizes from baseline to 12 weeks
ranging from 0.44 for the social interaction sub-
scale to —1.23 for the symptom bother subscale
(Table 5). From baseline to week 4, the effect sizes
were similar but of slightly lesser magnitude,

40
34.6
324 —
30.2 —
30
20.7,
20 18.8 201 19.2
12.2
- 8.8
OAB-q 10 m 53
A ] 2
Score 0 ‘_- T T T T 1
-3.7
-10
H No change O Little benefit O Much benefit
(n=74) (n=309) (n=472)
-20
-19.7
-30 L
-31.1
-40
Symptom Bother Coping Concern Sleep Social Interaction

Figure 2. OAB-q change scores by physician’s assessment of treatment benefit.



854

Table 5. Effect size, standardized response mean, and responsiveness statistic for OAB-q scales: baseline to week 12

OAB-q subscales Effect size Response mean Responsiveness statistic
Symptom bother (n = 705)* -1.23 -1.11 -1.10
Coping (n = 846) 0.84 0.94 0.79
Concern (n = 855) 0.95 1.00 0.89
Sleep (n = 855) 0.85 0.89 0.79
Social interaction (n = 830) 0.44 0.52 0.40
Total HRQL score (n = 810) 0.97 1.05 0.89

*Sample size varies among subscales due to missing data.

ranging from 0.38 for social interaction to 1.16 for
symptom bother. Effect sizes from week 4 to week
12 were of a small magnitude (0.07-0.13) reflecting
the relatively small change that occurred between
these two visits. The standardized response mean
and the responsiveness statistic followed the same
pattern as the effect sizes.

Discussion

The OAB-q, with its demonstrated reliability and
validity [4], is highly responsive to treatment-re-
lated change. The OAB-q was able to discriminate
among levels of change in all micturition diary
variables, which are frequent clinical outcomes for
OAB treatments, as well as physician and patient
ratings of treatment benefit. Reductions of three or
more urgency episodes or micturitions per day
were associated with significant score changes in
all OAB-q subscales indicating that this level of
clinical improvement translated into significant
HRQL benefits and reductions in bothersome
symptoms. Importantly, for the symptom bother,
sleep, and concern subscales, changes of lesser
magnitude in urinary urgency and frequency were
associated with significant score changes suggest-
ing that patients perceive an HRQL improvement
with lesser clinical change.

While the symptom bother subscale clearly was
the most sensitive to change, the concern, sleep,
and coping subscales were also highly responsive.
The social interaction subscale was the least
responsive to change, possibly due to longer-term
patient adaptation. It may be that patients with
chronic urinary problems adjust their lifestyle to
accommodate their illness, thus reducing their so-
cial activities. If so, a longer treatment follow-up
period would be necessary to detect changes in
social interaction.

The usefulness of a patient-reported outcome
measure depends not only on its reliability and
validity, but also on its ability to detect treatment-
related change over time [15]. Confidence in find-
ings depends upon the amassed evidence from
different methods and studies. Greater confidence
can be placed in the interpretation of clinically
significant effects with consistent evidence from
multiple sources. In the current study, the OAB-q
demonstrated responsiveness in a range of differ-
ent analyses, including large to moderate effect
sizes as well as significant discriminative ability
with clinical measures, patient perceptions, and
physician ratings. The consistency of our findings
with varying clinical outcomes provides assurance
that the observed score changes are valid and
clinically meaningful.

One limitation of this study is that the data are
from a clinical study that was not placebo-con-
trolled. Although the OAB-q was found to be
responsive to perceived symptom change and
micturition diary data, some of this perceived
change is likely to be a result of placebo effects as
has been noted in previous research [16]. Thus, in
this study it is not possible to determine the
responsiveness of the OAB-q due to true treatment
effects, as opposed to placebo effects. Future re-
search estimating responsiveness with placebo-
controlled data is necessary to address this issue.

Patient-reported outcomes including symptom
bother and HRQL are critical for providing a
thorough understanding of treatment effects, par-
ticularly for symptom-defined conditions such as
OAB. For OAB, patient-reported outcomes pro-
vide added value and may actually be more
important than clinical outcomes in understanding
the overall effects of treatments on patients’ lives.
The current findings suggest that the OAB-q is
highly responsive and able to discriminate between



OAB patients who improve and those who do not.
Consequently, the OAB-q appears to be a useful
outcome measure for evaluating treatment-related
change in symptom bother and HRQL in clinical
trials and practice with OAB patients.
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