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more to issues relevant to the patient and the clinician,
Introduction

and can thus be used to determine whether a desired
treatment eCect has been achieved or not. SeveralThe overactive bladder (OAB) is a multisymptomatic

problem that aCects people of both sexes and all ages, instruments have been developed specifically for urinary
incontinence, including the Incontinence Impactalthough it is more prevalent in the elderly [1–5]. The

OAB is defined as urgency and frequency with or without Questionnaire (IIQ) and the Urinary Distress Inventory
(UDI) [16], the York Incontinence Perception Scaleurge incontinence. Urinary incontinence and urgency/

frequency have been shown to aCect a patient’s physical, (YIPS) [17], the Incontinence Quality of Life (IQoL)
[18], the Incontinence Quality of Life Index (IQoLI) [19]social and emotional well-being [6–12]; the eBcacy of

any treatment is generally measured as a decrease in and the King’s Health Questionnaire (KHQ) [20]. The
two types of instruments are complementary andthe frequency of incontinence. While such clinical eB-

cacy measures (often surrogate endpoints) are of great generally, they are combined in QoL research.
The objective of this review is to discuss the impactvalue and particularly important in clinical trials, they

fail to address the patients’ concept of disease burden on QoL of the OAB and analyse the improvements that
can be achieved with an eCective and well-tolerated drugand the consequences of treatment from the patients’

perspective. Measuring these patient-derived values is such as tolterodine. We used the SF36 and the EuroQol
to assess the impact of the OAB on patients’ well-being,therefore important, as patients are paying a larger part

of treatment costs and health outcomes are increasingly and the IQoLI and the KHQ to investigate the eCect of
treatment with tolterodine. The IQoLI was tested for useevaluated from the patients’ view. The benefits of specific

treatments and of the healthcare delivery system in in a clinical trial setting and the KHQ, so far only
validated with female patients, was also validated forgeneral will be judged in terms of the extent to which

changes in patients’ functioning or well-being meet their use in men.
needs and expectations.

Subjective quality of life (QoL) can be objectively
Disease impactmeasured and several instruments have been developed,

validated and used extensively. Generic instruments The SF36, a generic instrument, was used both in cross-
such as the MOS Short Form (SF) 36 [13] provide a sectional surveys and in clinical trials. The instrument
profile of the patients’ QoL covering several health includes 36 questions with multiple answers that are
concepts, generally grouped in physical, mental and grouped into eight subscales measuring eight health
social domains. Instruments such as the EuroQol EQ-5D concepts or domains. Each subscale is scored individually
[14,15] measure QoL as an index and provide a health- between 0 (worst) and 100 (best). It was integrated in
state classification system that allows their use in cost- two large ‘willingness-to-pay’ (WTP) surveys in Sweden
utility analyses. The advantage of generic measures is [21] and in the USA [22] of patients with urge and/or
that they are more comprehensive and allow compari- mixed incontinence. Scores were correlated with self-
son across populations and diseases. However, they are reported symptoms of frequency and incontinence, and
generally not sensitive enough to detect small changes to the amounts that patients were willing to pay for
caused by treatment. Specific measures are targeted symptom relief, to estimate the impact of the syndrome

on patients’ QoL. It was also used in a clinical study
comparing tolterodine with oxybutynin and placebo overAccepted for publication 3 December 1998
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12 weeks in North America [23], and in a 10-week
naturalistic clinical trial comparing tolterodine with
oxybutynin in patients over 50 years of age in the UK
[24]. Scores obtained at baseline were used to show the
eCect of the disease, by comparing them with published
normative values of an age- and sex-matched cohort of
the normal population. Table 1 shows the baseline
characteristics of the diCerent cohorts.

In all studies where the SF36 was used, scores for
patients with an OAB in most domains were significantly
lower than those of the normal population [21,22,25].
For comparison, scores are reproduced in Table 2.
Figure 1 illustrates the scores of the Swedish patients
with an OAB compared with normalized scores of the
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Fig. 1. Comparison of SF36 scores of a Swedish cohort of patientsgeneral population for each of the domains, controlled
with OAB to normalized scores from the general population,for age and sex, but not for comorbidity. Analysis of
controlled for age and sex, but not for comorbidity. All domainsdiCerent age groups indicates that the impact of the
are significantly lower than the normal (P<0.001). For all scalescondition is more severe in younger patients. Scores for
the mean (sd) score in the general population is standardized to

patients younger than 70 years are significantly lower 50 (10).
than those of age-matched normal subjects, while the
diCerence in scores between patients and normal subjects

Table 1 Baseline characteristics of patients in the surveys and clinical studies where QoL was measured with the SF36

WTP survey Clinical trial

Characteristic Sweden USA North America UK (10-week)
(12-week)

Total cohort 461 590 277 378
Valid questionnaires obtained 411 495 260 378
Mean age (years) 61.1 64.8 62.1 65.1
% female 95 85 71 67
Frequency (mean no. of voids) 9.0 11.6 11.6 11.4
Incontinence (mean number of leaks) 3.5 4.5 3.7 2.7
Mean number of concomitant diseases - - 3 3

Table 2 Cross-sectional SF36 scores in four diCerent populations, compared with the normal population

WTP survey Clinical trial

Sweden USA North America (12-week) UK (10-week)

SF36 domains OAB Normal OAB Normal OAB Normal OAB Normal

Number 411 495 260 378
Domain
Physical functioning 66.23 75.30* 64.36 69.66* 60.04 70.91* 60.27 79.05*
Role function, physical 55.72 70.17* 53.88 64.95* 52.72 65.95* 52.30 79.02*
Bodily pain 55.89 67.58* 66.44 66.96 61.95 67.56* 62.03 76.86*
Role function, emotional 67.27 78.39* 66.94 76.65* 67.62 77.11* 66.60 83.31*
Social functioning 75.73 85.04* 74.40 79.17* 74.62 79.56* 74.81 86.51*
Mental health 70.44 78.31* 73.31 74.73 73.04 74.90 72.96 74.69
Vitality/energy 53.93 64.61* 51.33 57.34* 50.86 57.69* 51.28 59.90*
General health perception 56.54 67.74* 64.15 63.90 63.58 64.29 63.62 69.49*

*P<0.001 (nonparametric Wilcoxon matched-pairs signed-ranks test).
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Table 3 The SF36 scores of patients with OAB by age groups EQ-5D scores were compared with an age- and sex-
(WTP Survey, Sweden [21]) matched cohort of the normal population.

EQ-5D scores showed the same pattern as the SF36
Age group (years)

and scores obtained with both methods were significantly
lower than those of the normal population. In Sweden,<60 60–69 �70
values were 0.68 and 0.65 for the TTO method and the
‘thermometer’, respectively, and correlated negativelyNumber 176 106 118

Domain with symptom severity (P<0.001) [27]. In the UK
Physical functioning 72.41* 64.85* 57.33 elderly population, the respective scores were 0.73 and
Role function, physical 58.62* 56.37* 50.06 0.68.
Bodily pain 55.48* 58.13* 54.47* However, diCerences in scores between the normal
Role function, emotional 68.62* 70.13* 61.86

population and patients with OAB may not be fullySocial functioning 74.30* 77.24* 76.80
explained by the impact of the syndrome. It could beMental health 69.04* 72.46* 71.10
expected that patients with OAB have a higher level ofVitality/energy 52.23* 54.73* 55.30

General health perception 58.41* 54.58* 54.95 comorbidity than that found in the normal population.
As the values for the normal population for both the

*Significantly lower than age- and sex-matched normal subjects, SF36 and the EQ-5D were obtained from published
P<0.001. sources, information on concomitant diseases was not

available. We therefore analysed the impact of concomi-
tant diseases on the utility scores obtained in the clinicalover 70 is not significant. Table 3 illustrates the scores

for diCerent age groups obtained in the Swedish survey. trial in the UK, where information on comorbidity was
available, with multiple regression analyses. The impactThe severity of symptoms of frequency and incontinence

correlated negatively with the SF36 scores (P<0.001) of comorbidity had, as expected, a significant negative
eCect on the overall level of the utility scores, but did[25].

The EuroQol EQ-5D was used to assess utility in the not aCect the correlation between symptoms of frequency
and urge incontinence and the utility scores.cross-sectional WTP survey in Sweden and in the clinical

trial in the elderly in the UK. Utility measurement is the
preferred way to integrate QoL into economic analysis,

Treatment impact
in the form of quality-adjusted life years. Utility refers to
the preference that individuals or society have for a The eCect of the treatment of OAB was analysed in the

two clinical trials in North America and the UK usingparticular health outcome, generally measured on a
scale between 0 (dead) and 1 (perfect health). These both generic and disease-specific instruments. In the

North American trial comparing tolterodine with oxybu-preferences are then used to value health states relative
to one another. Utilities can be measured directly by tynin and placebo [23], QoL was measured with the

SF36 and an exploratory instrument specifically devel-methods such as the ‘standard gamble’ or the ‘time
trade-oC’ (TTO) [25,26], or by using a questionnaire oped for urge incontinence in women, the IQoLI [19],

at baseline and after 12 weeks. In addition, SF36 scoressuch as the EQ-5D. This instrument provides a measure
of overall health-related QoL (utility) based on five for 161 patients in an open extension of the trial to

12 months were available. The IQoLI contains 25 ques-descriptive questions with three levels of answers and a
rating scale. The rating scale is a vertical, calibrated tions with four possible responses coded 0–3 that are

summed to an overall score of 0–75; high scores indicatevisual-analogue scale (VAS) with labelled anchors of
‘death’ (at 0) and ‘best imaginable health state’ (at 100). a better QoL. Ten of the questions contain an additional

option of ‘not applicable’, that are scored as ‘no prob-For the descriptive part, utility values between 0 (death)
and 1 (full health) for the diCerent combinations of lem’=3. Analysis of the responses to this option indi-

cated that it was not possible to distinguish whether apossible answers have been established in the general
population in the UK, using the TTO method, and are question was not applicable as a consequence of the

disease, or because of other external factors. Hence,now more widely used than the rating scale [15]. In
Sweden, 455 of 461 patients completed the question- further work on the formulation of the questions for this

option is required, and the results reported here are onlynaire and all answers could be used. In the clinical trial
in the UK, 325 patients completed the questionnaire indicative. In all, 277 patients were included in the

clinical trial and 260 patients completed the SF36adequately at baseline, while 53 patients did either not
answer or had incomplete answers and were omitted (Table 1), and 214 female patients the IQoLI at baseline.

In this trial, patients who withdrew from treatment werefrom the analysis. Excluded patients were not signifi-
cantly diCerent from those included. As with the SF36, not followed and scores at the end of the study are

© 1999 BJU International 83, 583–590
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Fig. 2. Changes in SF36 scores at baseline
and after 12 weeks of treatment with
tolterodine (98 patients, dark green),
oxybutynin (93, light green) and placebo
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(46, red) in North America.

therefore only available for patients treated with tolterod- treated with tolterodine, and from 43.3 to 46.9 in the
group treated with oxybutynin. Scores for patients inine, oxybutynin or placebo. The clinical eBcacy of

tolterodine and oxybutynin was equal, and both were the placebo group also changed significantly and there
was no significant diCerence between the groups. Thissignificantly more eCective than placebo, despite a con-

siderable placebo eCect. However, significantly more result did not change when the problematic ‘not appli-
cable’ answers were scored with the opposite score (0patients withdrew from treatment in the oxybutynin

group (31% compared with 13% for tolterodine and ‘severe problems’ instead of 3 ‘no problem’).
In the UK study [24], comparing tolterodine with14% for placebo) [23], which is likely to bias the results.

The scores presented here only address the treatment oxybutynin, QoL was measured with the SF36 and the
KHQ [20] at baseline and at 10 weeks. The KHQ is aeCect when patients remained on their respective

treatment. specific questionnaire for the rapid assessment of women
with urinary incontinence that was designed, pilotedSF36 scores did not change significantly from baseline

for either of the groups after 12 weeks of treatment and and validated over 3 years in 1100 women referred to
a tertiary referral urogynaecology unit in London. ThediCerences between the groups were not significant.

However, most domains showed a trend to a positive questionnaire contains 21 questions in eight diCerent
QoL domains, a domain assessing urinary coping stra-change for patients treated with tolterodine, but not for

patients on oxybutynin or placebo (Fig. 2). In addition, tegies and a separate scale for measuring the severity of
urinary symptoms. Answers are scored with a four-pointchanges in symptoms of frequency and incontinence in

the tolterodine group correlated positively with changes system and include an ‘inapplicable’ option for questions
relating to personal (sexual) relationships. Weightedin QoL, reaching significance the mental domains (‘role,

emotional’, ‘mental health’) for tolterodine (P<0.05). summary scores in each domain range from 0 to 100,
with higher scores indicating greater impairment.Correlations were not significant in the oxybutynin

group and negative in the placebo group. However, after
open extension of tolterodine treatment to 12 months,

Validation of the KHQ in men
changes in scores were not significant in any of the
domains. Although the KHQ was specifically developed for women,

we asked all patients to complete the measure, to investi-When measured with the IQoLI in the North American
trial, scores improved from 40.6 to 44.1 in the group gate its applicability in men; 125 men were available for

© 1999 BJU International 83, 583–590
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Table 4 Validation of the King’s Health
Questionnaire for use in men (n=121) Internal consistency Construct validity

(Cronbach a) (Spearman r)
SF36

Men Women domains Men Women

KHQ
Severity measures 0.74 0.78
Personal relations 0.88 0.89 Role emotional −0.32†
Role limitations 0.86 0.79 Role physical −0.35† −0.46†
Physical limitations 0.85 0.73 Physical function −0.35† −0.34†
Social limitations 0.85 0.76 Social function −0.54‡ −0.51‡
Emotions 0.86 0.88 Mental health −0.47‡ −0.47‡
Sleep/energy 0.70 0.78 Vitality −0.42‡ −0.62‡

General health −0.73‡ −0.65‡

†P<0.01, ‡P<0.001.

the clinical analysis at the end of the study and 121 of 82.5–91.7%. In total, the scaling success reached 91.4%,
with no cases in which an item correlated significantlythese had completed the KHQ. Responses from 29

patients were incomplete, in 24 because the patients had lower with its own subscale than with another scale,
which would be considered a definite scaling error. Thus,not completed the domain ‘personal relationships’, as

they considered it inapplicable. Only 92 patients were it can be concluded that the application of the KHQ to
men did not jeopardize the psychometric properties oftherefore included in the full analysis.

Ten weeks is considered too long an interval to allow the questionnaire and that the instrument can be used
in all patients.an assessment of test-retest reliability and thus only the

answers at study completion were used. Internal consist-
In the UK study, 378 patients over 50 years old wereency refers to the degree of correlation between the items

forming a subscale and is assessed using Cronbach’s enrolled and the SF36 obtained at baseline from all,
although only 339 completed all domains (Table 1), andalpha statistics; the alpha coeBcient should be >0.70.

Construct validity was tested by correlating KHQ subs- the KHQ obtained from 338 patients. Patients who
withdrew from treatment during the trial were followedcales with the SF36, as it was expected that comparable

subscales would show substantial correlations. This as far as possible and the KHQ was obtained from 294
of 308 patients on treatment at study completion, andanalysis was performed for six domains of the KHQ that

were comparable with the SF36, using Spearman’s corre- from 44 of 70 patients that had withdrawn. We analysed
results for the two treatment groups on an intent-to-lation coeBcient. Finally, we performed a test of item

discriminant validity using the Multitrait Analysis treat basis, and for patients who completed treatment.
There were too few patients who had withdrawn fromProgram (MAP) [28]. The ‘multitrait/multi-item’

approach tests whether an item correlates more with treatment, particularly in the tolterodine group (15
compared with 29 in the oxybutynin group) to allowthe subscale it is assigned to than with other subscales,

and provides further analysis of the psychometric proper- subgroup analysis. We therefore analysed results for
those completing and not completing treatment in theties of a questionnaire.

The estimate of internal consistency gave a Cronbach’s combined groups. In addition, we analysed whether the
eCect of treatment on QoL diCered in diCerent age groups.alpha coeBcient of >0.70 in all domains, with five

domains having a high validity, with coeBcients of SF36 scores did not change significantly after 10
weeks. However, when measured with the KHQ, the QoL0.85–0.88. Internal consistency was comparable with

the values published for females (Table 4). The analysis of the elderly patients improved significantly; six of the
eight subscales showed a significant change for bothof criterion validity showed significant correlations

between KHQ and SF36 subscales. A comparison with treatment groups, and coping strategies were reduced
significantly. The diCerence between the groups was notthe correlations detected in the published validation

study for female patients resulted in comparable results significant in any of the domains. Table 5 shows the
change in scores for the two groups on an intent-to-for three of the domains (Table 4). In the MAP analysis,

three subscales had a perfect fit (‘personal relationships’, treat basis. ‘General health perceptions’ and ‘personal
relationships’ did not change significantly. However,‘emotions’ and ‘sleep/energy’). The scaling success of the

remaining domains was satisfactory, with rates of 39% of patients did not complete the latter, as it did not

© 1999 BJU International 83, 583–590
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Table 5 Changes in scores on the King’s Health Questionnaire after 10 weeks of ‘naturalistic’ treatment (in the UK), and for diCerent age
groups, with the summary scores for those completing or withdrawing from treatment

All patients* Age groups† Completed Not completed

Tolterodine Oxybutynin <60 60–69 >69 (n=294) (n=44)

Incontinence impact −10.38 −8.62 −7.02 −13.39 −8.11 51.7 73.4
Severity measures −6.16 −5.48 −4.42 −5.91 −3.98 32.6 39.0
Personal relations −2.78 −5.0 −5.13 −1.85 −4.29 12.3 21.4
Role limitations −11.44 −9.07 −9.71 −12.54 −8.41 28.2 41.5
Physical limitations −8.23 −8.01 −7.62 −8.33 −8.41 34.6 49.6
Social limitations −6.16 −6.77 −4.55 −7.31 −7.77 19.6 29.1
Emotions −4.53 −6.51 −4.05 −5.56 −6.90 28.2 39.2
Sleep/energy −5.98 −6.15 −3.12 −7.30 −7.79 43.2 58.7
General health −0.45 0.58 −1.32 0.89 0.67 39.3 40.5

*All domains except ‘personal relationships’ and ‘general health perceptions’ significant (P<0.001, t-test); all patients; tolterodine 151
completed, 15 withdrawals; oxybutynin 143 completed, 29 withdrawals.
†Changes are significant (P<0.05–0.01) for all subscales except ‘health perceptions’ (all groups), ‘personal relationships’ (patients >60)
and ‘sleep’ (patients <60).

apply to them. Table 5 also shows the change from they are as short as the EuroQol, but they are not very
sensitive to diCerences in symptoms or to changes afterbaseline for diCerent age groups. For this analysis, we

combined the treatment groups to increase the sample treatment in patients who usually have several concomi-
tant diseases, as with urinary incontinence. Nevertheless,size. Analyses of the age groups by treatment group

showed no significant diCerence. The positive eCect on there was a surprisingly strong correlation between these
general scores and the severity of the symptoms of OABQoL was maintained in all age groups and was similar

to the results for the entire cohort. However, ‘personal in several of the populations studied.
Patients with OAB have QoL scores that are signifi-relationships’ improved significantly for patients younger

than 60 years, while ‘sleep’ was no longer significant in cantly worse than those seen in the general population.
However, most of the scores were obtained in cross-this group.

Analysis of scores at the end of the study for patients sectional surveys, and the comparison with the normal
population is based on published normal values, rathercompleting the 10-week treatment and those who with-

drew from treatment showed significantly worse scores than on an actual matched cohort. However, it might
be diBcult to find a sample with none of the symptomsfor those not completing in five of the eight domains

(Table 5). Surprisingly, the mean scores of those not of OAB matched for comorbidity. Instead, the comparison
might have to be limited to patients who are eithercompleting the study had deteriorated compared with

their baseline value. This was the case for four domains continent or not. A Swedish study found substantial
diCerences in QoL, measured with the Nottinghamon the KHQ and six domains in the SF36. The change

was significant for ‘general health’. However, the poten- Health Profile, of incontinent elderly women compared
with matched normal subjects, controlled for other ill-tial eCect on patients of having to withdraw from treat-

ment needs to be further investigated. nesses and physical, marital or residential characteristics
[30]. Patients were more emotionally disturbed and
socially isolated than controls, and more likely to experi-

Discussion
ence sleep disturbance, while they were no diCerent in
the other domains (energy, pain, mobility). It is thereforeSubjective QoL is an important outcome and the ICS has

recommended that QoL measurements be included in all likely that the present results with the SF36 overstate
the impact of OAB alone and further work is required tostudies of urinary incontinence as a complement to

clinical measures [29]. Measuring QoL in patients with assess the diCerence from the normal population
accounted for by OAB alone.OAB, where they have diCerent symptoms in diCerent

combinations, is not easy and no instrument covers the However, the eCect of the severity of symptoms of
OAB on QoL scores does not seem to be aCected byfull spectrum. In addition, if compared with no treatment

(placebo) over a short time, there is generally a very comorbidity, as indicated by the multiple regression
analysis of EQ-5D scores. Comorbidity had, as expected,strong placebo eCect, making objective analysis diBcult.

Generic QoL instruments are easy to use, particularly if a significant negative eCect on the overall level of scores,

© 1999 BJU International 83, 583–590
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but it did not aCect the negative correlation between as well in men as in women and can therefore be used
in all patients in a trial.symptom severity and utility scores. Thus, although the

diCerence from the normal population may be overstated,
the negative eCect of increasing severity of symptoms Conclusions
remains unaCected, and in the absence of treatments

The OAB aCects patients’ activities and well-being sever-that cure the condition, a reduction of symptoms can be
ely, and significant improvements are seen with treat-expected to lead to an improvement in QoL.
ment, even after a short time. A treatment that isAs a consequence of the need to measure diCerences
eCective and well tolerated, and will therefore increaseafter treatment, several disease-specific instruments have
compliance, can be expected to have a profound overallbeen developed during the past few years. Judging from
eCect on this patient population where under-treatmentthe validation studies of these measures, they appear to
is the rule rather than the exception. Tolterodine hasaddress well the problem of urinary incontinence and
been studied in many clinical trials in diCerent patientcan measure the impact of treatment. However, until
populations and settings, and has the potential tothese measures have been widely used in diCerent set-
increase compliance with treatment, and thereforetings with diCerent treatments and by diCerent investi-
patients’ overall well-being.gators, we will not be able to judge their value fully.
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