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Objective
• To evaluate the impact of urinary incontinence (UI) on

healthcare resource utilization (HRU), health-related quality
of life (HRQoL) and productivity measures in patients with
overactive bladder (OAB).

Patients and Methods
• This retrospective, cross-sectional study used data from

the Adelphi OAB/UI Disease Specific Programme, a
multinational survey of patient- and physician-reported
data, fielded between November 2010 and February 2011.

• The primary patient groups of interest were those with
OAB, both with and without UI.

• Health-related quality of life and productivity measures
were derived from the EuroQoL-5D, the Incontinence
Quality of Life questionnaire, the Overactive Bladder
Questionnaire, and the Work Productivity and Activity
Impairment Questionnaire.

• Measures of HRU included OAB-related surgeries,
OAB-related hospitalizations, incontinence pads,
anticholinergic use and physician visits.

• Multivariate linear regression models and literature-based
minimal clinically important differences were used to assess
statistically significant and clinically meaningful differences
in HRQoL and productivity measures between patients with
OAB with UI and those without UI.

Results
• A total of 1 730 patients were identified, with a mean age of

60.7 years, and 77.0% of them were women, 84.2% were
non-Hispanic whites, and 71% were incontinent.

• Bivariate analyses showed that HRU was significantly higher
among patients with OAB with UI than among those
without UI in all categories except for the number of
OAB-related physician visits.

• In both bivariate and multivariate analyses, incontinent
patients presented with clinically and statistically
significantly lower HRQoL and productivity measures with
respect to all study endpoints, except for percentage of work
time missed due to their OAB/UI.

Conclusions
• Urinary incontinence was associated with significantly

higher HRU and lower HRQoL and productivity in this
population of patients with OAB from five different
countries.

• In addition to clinical considerations, the economic and
humanistic impact of UI should be taken into account when
evaluating treatment options for patients with OAB.
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Introduction

Overactive bladder syndrome (OAB) is a prevalent condition
associated with significant economic and health-related quality
of life (HRQoL) burden [1–4]. OAB is a symptomatic
condition defined as urgency, with or without urinary

incontinence (UI), usually with frequency and nocturia. The
prevalence of OAB among the adult populations of the US
and Europe has been estimated to be between 10 and 20%
[5,6]. The annual incidence and remission rates of OAB are
≈5 and 2.5%, respectively [7,8]. The total cost of OAB in the
US was estimated to be $65.9 billion in 2007 [3], of which
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indirect costs accounted for 22.1%. Reeves et al. [9] evaluated
the total direct costs of OAB across five European countries
(Sweden, Italy, Germany, Spain and England), with results
ranging between €0.2 billion and €1.4 billion for each country.
Compared with patients without OAB, patients with OAB
were less likely to be employed and had a significantly lower
health-related quality of life (HRQoL), as measured by the
Euro-QoL-5D (EQ-5D) [4].

The symptoms of OAB usually stem from overactivity of the
detrusor muscle of the bladder (detrusor overactivity, DO),
and is termed idiopathic when known causes of symptoms
(e.g. underlying neurological conditions, infection) have been
ruled out [10]. Consistent with European and US clinical
guidelines, current treatments for OAB include behavioural
modifications, oral medications, dermal patches,
neuromodulation therapies, neurotoxins and surgery
[11,12]. With respect to pharmacological therapies, oral
antimuscarinics have been regarded as first-line agents to treat
patients with OAB.

Within the OAB population, patients with UI might incur
more substantial burden of illness than those who do not
experience leakage of urine associated with urgency (i.e.
continent patients with OAB). Previous investigations have
evaluated the impact of UI on HRQoL and productivity in the
OAB population [4,5,13,14], but none have concurrently
evaluated healthcare resource utilization (HRU), HRQoL, and
productivity between continent and incontinent patients
with OAB in a multinational setting. The present study
systematically assessed the impact of UI on the quality of life,
productivity and HRU of patients with OAB.

Patients and Methods
This analysis was conducted using the Adelphi OAB/UI
Disease-Specific Programme, a multinational cross-sectional
survey undertaken in the US, the UK, France, Spain and
Germany between November 2010 and February 2011 [15].
The Adelphi OAB/UI survey consists of data pertaining to
treatment practice, patient demographics, clinical outcomes,
medication utilization and adherence patterns, healthcare
utilization, productivity, and quality of life [15]. Clinical data
were reported by physicians using patient record forms, while
HRQoL and productivity data were collected from patients
using patient self-completion forms (PSCs). During the initial
data collection phase, physicians were identified by publicly
available lists of healthcare professionals, recruited by
field-based interviewers, and screened for pre-established
eligibility criteria (Table 1). While the source of physician lists
may vary by country, physicians’ names were generally sought
from the Internet, telephone books, purchased lists or
hospitals. Subsequently, patients with OAB and/or UI were
identified and recruited by physicians. Although physicians
were predominantly the sole determinant of patient

recruitment, all physicians were instructed and required to
recruit patients based on predetermined patient eligibility
criteria (Table 1). Development of both the physician and
patient eligibility criteria were intended to balance between
generalizability and internal validity. After the physicians
completed the patient record forms in the office, the
corresponding patients were identified and invited to
participate and complete the PSCs privately. Patients were
asked to seal and return the completed PSCs in an envelope.
Disease-Specific Programme interviewers generally reported
that ≈ 90% of physicians they asked were willing to participate
and were then screened. The high willingness to participate is
due to the fact that fieldwork agencies have built up over time
a network of physicians whom they know are likely to
participate in this type of research. Physicians for the
Disease-Specific Programme were drawn from this database.
The incidence of physicians being screened out was also
generally low (up to 10%), as physicians were often
pre-qualified and OAB is a prevalent disorder (so that almost
all physicians who were approached qualified in terms of the
number of patients consulted). A total of 692 physicians
participated; data from 10–12 patients were collected by each
physician, yielding a total number of 7430 patient-level data
(i.e. 7430 patients met the eligibility criteria, of whom 4 021
patients agreed to fill out the PSC).

The current analysis further restricted the eligibility criteria to
include only those patients who were diagnosed with OAB
with or without UI; who completed the PSC; and who had a
history of using anticholinergics to treat their OAB symptoms.
Specifically, the analytic cohort of OAB was identified by a
physician response of either ‘overactive bladder without
incontinence’ or ‘overactive bladder with incontinence’ to the
question, ‘What diagnosis does this patient have in terms of
their overactive bladder/UI problems?’ Healthcare utilization
and HRQoL in patients with OAB with more treatment
experience (i.e. who have not been adequately managed with

Table 1 Inclusion criteria for physicians and patients to be included in
the overall Adelphi OAB/UI survey.

Physicians Patients

1. GPs/PCPs; gynaecologists; urologists;
urogynaecologists

2. 3 ≤ number of years in practice ≤35
3. Number of OAB/UI patients managed

per week (inpatients plus outpatients)
• PCP: 6
• Urologists/gynaecologists: 8
• Urologists: 2 of MS/SCI patients

4. Seeing enough patients to be able to
generate 10–12 patient record forms
in 2–3 weeks

1. Patients over 18 years old
2. Outpatients
3. Currently managed for OAB/UI
4. No females currently pregnant
5. No patients suffering from OAB/UI

due to urinary infection

GPs, general practitioner; PCPs, primary care physicians; MS, multiple sclerosis; SCI,
spinal cord injury.
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anticholinergics) has not been studied widely. For that reason,
we focused on this specific population to obtain data for use in
future studies. Patients whose bladder condition was related to
a neurological condition or patients with overflow, functional,
mixed-type or stress incontinence were excluded.

Incontinence status was identified by the patients’ response of
‘yes’ to the question, ‘Are there times when you experience
leakages, however small the amount?’ The number of weekly
incontinence episodes was identified by the question,
‘Thinking about the last week. . . on average, what is the total
number of leakages you experienced over a 24-h period?’
Eligibility to report the number of leakages was conditional on
a ‘yes’ response to the previous question.

Outcome measures employed in this investigation included
general and disease-specific HRQoL, productivity, and HRU
measures. Specifically, the EuroQoL-5D three-level (EQ-5D
3L) utility score was used as the general HRQoL instrument
[16]. Disease-specific HRQoL measures included the
Incontinence Quality of Life questionnaire (I-QOL) and the
Overactive Bladder Questionnaire (OAB-q) [17,18]. Minimal
clinically important differences (MCIDs) for each instrument
have been reported as follows: EQ-5D utility score, 0.03–0.07
[19,20]; I-QOL subscales, 4–11 [17]; OAB-q HRQoL score, 5
[21,22]; OAB-q symptom severity score, 10 [21,22]; WPAI
measures, 7 [23,24].

Productivity was assessed using the Work Productivity and
Activity Impairment (WPAI) Specific Health Problem
questionnaire [25]. In the Adelphi OAB/UI survey, the WPAI
questionnaire was adapted to OAB/UI patients so that the
measure specifically reflects the impact of the OAB/UI
condition on their daily activity and work productivity.
Specifically, each question referenced ‘your bladder symptoms’
in relation to work absenteeism and other impacts.
Additionally, patients were asked whether they were on paid
employment. Possible score range and score interpretation
pertaining to the outcomes measures derived from each
instrument are listed in Table 2.

Healthcare resource utilization was estimated via both
physician-reported measures (proportion of patients who ever

had OAB-related surgery; proportion of patients with
OAB-related hospitalization over the past 12 months;
proportion of patients who switched anticholinergics due to
inadequate response or side effects) and patient-reported
measures (proportion of patients using pads at the time of
PSC completion; number of pads used per week; and number
of OAB-related physician visits over the last 3 months).
Surgery types included sacral nerve stimulation, bladder
augmentation, needle bladder neck suspension, catheterization
and sling procedures. Occurrence of OAB-related surgery and
hospitalization was identified via a ‘yes’ or ‘no’ response to the
following questions: ‘Has this patient ever had surgical
intervention for their symptoms of OAB/UI?’ and ‘Has this
patient been hospitalized for their OAB/UI condition in the
last 12 months?’

Student’s t-tests and Pearson’s chi-squared tests for bivariate
analyses and multivariate ordinary least-squares regression
models for regression analyses were applied to evaluate
associations between incontinence status and the HRQoL
impact and HRU associated with OAB. In addition to
incontinence status, other secondary independent variables
were selected based on: statistically significant associations
with the outcome measure in univariate regression analyses
and bivariate descriptive statistics; literature and clinically
based theoretical constructs that predict selected outcomes;
and availability of the data in the survey. Multiple imputation
and median imputation were performed to impute variables
with missing values used in the regression analyses. Overall,
the proportion of missing data for the explanatory and
outcome variables was low: only one variable met or exceeded
15% (time since diagnosis of OAB/UI: 15.0%). Multiple
imputation usually provides estimates that are, respectively,
similar to and more valid than other less sophisticated
imputation methods (e.g. mean or median imputation) when
the proportion of missing data is relatively low (<5%) and
when it is high (>15%) [26]. An alternative analysis was
conducted by coding the incontinence variable as continuous
(i.e. number of incontinence episodes) in lieu of the
incontinent/continent classification. SAS version 9.2 (Cary,
NC, USA) and STATA version 12.1 (College Station, TX, USA)

Table 2 Instrument score range and interpretation.

Outcome measures Score range Interpretation

General HRQoL
EQ-5D 3L utility score −0.11–1 General health ↑ as score ↑
Disease-specific HRQoL
I-QOL total score 0–100 HRQoL ↑ as score ↑
OAB-q symptom severity score 0–100 HRQoL ↓ as score ↑
OAB-q HRQoL score 0–100 HRQoL ↑ as score ↑
Productivity
% activity impairment due to their bladder condition 0–100 Productivity ↓ as score ↑
% work time missed due to their bladder condition 0–100 Productivity ↓ as score ↑
% impairment while working due to their bladder condition 0–100 Productivity ↓ as score ↑
% overall work impairment due to their bladder condition 0–100 Productivity ↓ as score ↑
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were used for data management and analysis, respectively. The
significance level for the present study was set at P < 0.05.

Results
As shown in Fig. 1, the final analytical sample included a total
of 1730 patients (i.e. 23.3% of the total number of patients
with OAB/UI), with patients from the US and western
European countries accounting for 23.8% (n = 411) and 76.2%
(n = 1319) of the sample, respectively. Mean (SD) age was 60.7
(13.7) years and 77.0% of the sample were women, 84.2% were
non-Hispanic whites, and 71% were incontinent patients. PSC
respondents vs non-respondents did not differ significantly in
terms of age, proportion of men and proportion of employed
patients.

As compared with continent patients, incontinent patients
tended to be older (mean age, 62.6 vs 58.0 years) and were
more likely to be women (82.6% vs 69.4%), to have a longer
duration of OAB (proportion of patients with time since
diagnosis ≥1 year, 59.4% vs 49.0%) and a lower level of
education (proportion of patients holding a highest level of
education of college or more, 36.4% vs 41.7%) (all P < 0.001
between incontinent and continent patients) (Table 3). In
addition, bivariate analyses indicated that OAB with UI was
associated with lower general (mean EQ-5D utility score, 0.84
vs 0.90) and disease-specific quality of life (mean I-QOL total
score, 58 vs 72; OAB-q symptom severity score, 50 vs 34;
OAB-q HRQoL total score: 66 vs 75), a lower likelihood of
being on paid employment (31.2% vs 42.3%), a greater
productivity loss (mean WPAI activity impairment, 41 vs 29;
WPAI overall impairment, 33 vs 23; WPAI impairment while
working, 31 vs 22; WPAI work time missed, 6 vs 3), and a

greater HRU (proportion of patients with a history of
OAB-related surgery, 5.9% vs 2.2%; proportion of patients
with a history of switching anticholinergics due to efficacy or
safety reasons, 18.6% vs 12.1%; proportion of patients using
pads, 63.7% vs 7.8%; proportion of patients with a history of
OAB-related hospitalization during the past 12 months, 4.1%
vs 1.4%; mean number of pads used per week, 8.4 vs 0.8) than
dry OAB (Tables 4,5). Associations were statistically significant
across all outcome measures except for the number of
OAB-related physician visits. The differences between

Fig. 1 Sample selection flowchart.

Patient with neurogenic aetiology

Patients without previous exposure
to anticholinergic medications

Patients that have not completed
patient self-completion (PSC) form

Patient with mixed-type, functional, overflow
or stress incontinence

Total: 7430 (100.0%)
All patients with OAB/UI

N = 4027 (54.2%)

N = 3396 (45.7%)

N = 2786 (37.5%)

Final analytic sample N = 1730 (23.3%)

EXCLUDE

EXCLUDE

EXCLUDE

EXCLUDE

Table 3 Patient demographics by incontinence status†.

Variables Incontinence status

Continent
(n = 700)

Incontinent
(n = 907)

Mean (SD) age, years
USA*** 55.9 (13.8) 62.9 (15.3)
Europe*** 58.7 (13.4) 62.5 (13.0)
Total*** 58.0 (13.6) 62.6 (13.6)

Male, n (%)‡

USA 38 (21.4) 39 (17.6)
Europe*** 176 (33.8) 132 (17.4)
Total*** 214 (30.6) 171 (17.4)

Diagnosed ≥1 year ago, n (%)‡

USA 76 (51.7) 114 (60.3)
Europe*** 210 (48.1) 387 (59.1)
Total*** 286 (49.0) 501 (59.4)

Ethnicity, n (%)‡

USA
White/Caucasian 140 (79.1) 156 (70.3)
Hispanic/Latino 10 (5.7) 26 (11.7)
Afro-Caribbean 22 (12.4) 33 (14.9)
Others 5 (2.8) 7 (3.2)

Europe
White/Caucasian 443 (85.2) 676 (88.8)
Hispanic/Latino 41 (7.9) 57 (7.5)
Afro-Caribbean 12 (2.3) 12 (1.6)
Others 24 (4.6) 16 (2.1)

Total
White/Caucasian 583 (83.6) 832 (84.6)
Hispanic/Latino 51 (7.3) 83 (8.4)
Afro-Caribbean 34 (4.9) 45 (4.6)
Others 29 (4.2) 23 (2.3)

Education, n (%)‡

USA**
Less than high school 6 (3.7) 10 (5.1)
High school 58 (36.0) 101 (51.5)
College or more 97 (60.3) 85 (43.4)

Europe***
Less than high school 96 (19.4) 207 (29.1)
High school 222 (44.8) 259 (36.4)
College or more 178 (35.9) 245 (34.5)

Total***
Less than high school 102 (15.5) 217 (23.9)
High school 280 (42.6) 360 (39.7)
College or more 275 (41.7) 330 (36.4)

Have any insurance, n (%)‡

USA 149 (96.8) 192 (98.5)
Europe 378 (77.3) 552 (77.4)
Total 527 (82.0) 744 (81.9)

*P < 0.05, **P < 0.01, ***P < 0.001 using Student’s t-test or chi-squared test; †bivariate
analyses comparing burden of illness between continent vs incontinent patients; ‡data
are presented as frequency (%).
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continent and incontinent patients all met or exceeded the
MCID for all HRQoL and WPAI measures, with the exception
of absenteeism (i.e. work time missed: actual difference, 3;
MCID, 7).

After adjusting for demographics and comorbid conditions,
the multivariate linear regression analysis demonstrated that
incontinent patients showed statistically and clinically
significant lower general and disease-specific HRQoL and
productivity (Table 6) than continent patients. Specifically,

incontinent patients scored, on average, 0.04 points lower in
the EQ-5D utility score, 12.32 points lower in the I-QOL
total score, 15.71 points higher in the OAB-q symptom
severity score, and 9.08 points lower in the OAB-q HRQoL
score. In comparison to continent patients, those with UI
were impaired in their daily activities 10.62% more of the
time due to their OAB/UI, impaired during work 9.21%
more of the time due to their OAB/UI, and experienced
overall work impairment 10.48% more of the time due to
their OAB/UI (all P < 0.001). In addition, all of the
aforementioned differences reached clinical significance. The
only outcome measure that did not reach clinical and
statistical significance was WPAI work time missed (actual
difference, 1.88; MCID, 7; P > 0.05). These findings were
consistent when the incontinence variable was treated as a
continuous outcome (i.e. number of incontinence episodes):
significant associations were found between the number of
incontinent episodes and utility score; the I-QOL total score;
the OAB-q symptom severity and HRQoL total score; daily
activity impairment; impairment while working; and overall
work impairment.

Table 4 Relationship between HRQoL and productivity measures and
incontinence status#.

Variables Incontinence status

Continent
(n = 700)

Incontinent
(n = 907)

General HRQoL (EQ-5D utility§)
USA 0.91 (0.15) 0.88 (0.15)
Europe*** 0.90 (0.14) 0.83 (0.17)
Total*** 0.90 (0.14) 0.84 (0.17)

Disease-specific HRQoL
I-QOL total§

USA*** 80 (17) 65 (20)
Europe*** 69 (19) 57 (20)
Total*** 72 (19) 58 (21)

OAB-q: symptom severity§

USA*** 29 (16) 48 (21)
Europe*** 35 (18) 50 (20)
Total*** 34 (18) 50 (20)

OAB-q: HRQoL total§

USA*** 81 (18) 72 (21)
Europe*** 73 (17) 65 (19)
Total*** 75 (18) 66 (20)

Productivity
WPAI activity impairment§

USA*** 22 (19) 32 (26)
Europe*** 32 (23) 43 (24)
Total*** 29 (23) 41 (25)

WPAI overall impairment (among patients on
paid employment) †§

USA 18 (18) 22 (24)
Europe*** 27 (24) 38 (28)
Total*** 23 (22) 33 (27)

WPAI impairment while working (among
patients on paid employment)†§

USA 18 (18) 20 (22)
Europe*** 24 (22) 35 (26)
Total*** 22 (21) 31 (26)

WPAI work time missed (among patients on
paid employment)†§

USA 1 (6) 2 (8)
Europe 4 (14) 7 (19)
Total* 3 (12) 6 (16)

Proportion of patients on paid employment‡¶

USA** 92 (52.6%) 82 (39.0%)
Europe*** 199 (38.8%) 215 (29.0%)
Total*** 291 (42.3%) 297 (31.2%)

*P < 0.05, **P < 0.01, ***P < 0.001 in non-parametric trend test; #bivariate analyses
comparing burden of illness between continent and incontinence patients; †population
restricted to patients who were on paid employment: n (continent) = 190,
n(incontinent, 0–3 daily episodes) = 139, n (incontinent, >3 daily episodes) = 52; ‡data
are presented as frequency (%); §data are presented as mean (SD); ¶retired patients (n =
8) who reported ‘under paid employment’ were analysed as paid employees.

Table 5 Relationship between HRU and incontinent status#.

Variables Incontinence status

Continent
(n = 700)

Incontinent
(n = 907)

Proportion of patients who ever had OAB-related
surgery‡

USA 4 (2.3%) 13 (6.2%)
Europe** 11 (2.1%) 44 (5.8%)
Total*** 15 (2.2%) 57 (5.9%)

Proportion of patients who had switched
anticholinergics used for OAB due to
efficacy/side-effects‡

USA** 15 (8.4%) 46 (20.7%)
Europe* 70 (13.4%) 137 (18.0%)
Total** 85 (12.1%) 183 (18.6%)

Proportion of patients using pads‡

USA*** 8 (4.6%) 126 (58.1%)
Europe*** 46 (8.9%) 493 (65.4%)
Total*** 54 (7.8%) 619 (63.7%)

Proportion of patients having OAB-related
hospitalization experience during the past
12 months‡

USA 0 (0.0%) 3 (1.4%)
Europe** 10 (1.9%) 37 (4.9%)
Total** 10 (1.4%) 40 (4.1%)

Number of OAB-related physician visits§

USA 1.3 (3.0) 1.2 (2.1)
Europe* 1.7 (1.7) 1.9 (2.0)
Total 1.6 (2.1) 1.8 (2.0)

Number of pads used§

USA*** 0.5 (2.8) 6.9 (8.8)
Europe*** 0.9 (3.3) 8.8 (10.4)
Total*** 0.8 (3.2) 8.4 (10.1)

*P < 0.05, **P < 0.01, ***P < 0.001 in non-parametric trend test; #bivariate analyses
comparing burden of illness between continent and incontinent patients; ‡data are
presented as n (%); §data are presented as mean (SD).
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Discussion
The results of the present study show that in this population,
patients with UI experienced significantly reduced HRQoL
and productivity as compared with continent patients with
OAB. In addition, although the quantity of missed work time
was not significantly associated with UI, there was a significant
impact of UI upon productivity while working (i.e. quality of
work), as well as impairment of daily activities. All measures
pertaining to healthcare utilization in the present study were
also found to be statistically significantly higher as the number
of incontinence episodes increased.

In our sample, a small proportion of ‘continent’ patients (7.8%)
reported ‘currently using pads specifically for [their] bladder
condition’. These patients might have been wearing
incontinence pads for prophylactic purposes. Another
possibility was that patients could have perceived themselves
to be leakage-free due to their use of pads, and failed to recall
that they started to use pads because of their incontinence
status (i.e. recall bias). Nonetheless, these patients were treated
as continent in the current study because the focus was on
patient-reported outcome measures. Thus, patient perception
of ‘continence’ was preserved.

The current study adds to the existing body of evidence with a
systematic evaluation of HRQoL, productivity burden and
detailed HRU measures between incontinent and continent
patients with OAB. The poorer general and disease-specific
quality of life and/or productivity observed in incontinent
patients has been similarly observed in previous investigations.

Coyne et al. [14] reported that patients with OAB with UI
were significantly more likely to report OAB symptom-specific
bother – both men (odds ratio [OR] = 1.81) and women (OR
= 1.92) – than those without UI. Another investigation found
statistically significantly lower quality of life and greater
bother in all subscales of OAB-q and the Medical Outcomes
Study Short-Form 36 (SF-36) among incontinent patients with
OAB than among continent patients with OAB [13]. There
were also clinically significant differences (>5 points) in seven
out of eight SF-36 domain scores (i.e. except for the mental
health subscale, which had a 3.6-point difference) between
incontinent and continent patients in a study conducted by
Stewart et al. [5]. A previous study by Coyne et al. [4] did not
find differences between incontinent and continent patients
with respect to EQ-5D utility score and WPAI subscale scores.
However, that study analysed OAB patients according to five
exclusive groups: OAB continent, OAB incontinent but
without voiding/post-micturition symptoms, OAB with
voiding but without post-micturition symptoms, OAB with
post-micturition but without voiding symptoms, and OAB
with post-micturition with voiding symptoms. According to
their definition, many eligible ‘incontinent OAB patients’ (i.e.
the second group) were compared with other groups (i.e.
third, fourth and fifth groups) and the study also included
patients with mixed and stress UI. Thus, the comparability of
study results is somewhat limited, as the present study
excluded patients with stress incontinence. Irwin et al. [27]
found that incontinent patients with OAB were significantly
more likely than continent patients with OAB to initiate
conversations with healthcare providers (OR = 1.5) after
adjusting for variables such as duration of disease, patient
demographics, comorbid conditions and presence of nocturia.
Stewart et al. [5] identified that incontinent patients had
numerically lower SF-36 physical and mental domain scores
than continent patients in the USA. Similarly, Currie et al. [28]
found a significantly lower EQ-5D utility score and lower
scores across all eight SF-36 subdomains in incontinent
compared with continent OAB patients. Another study found
a significant trend between degree of UI and greater
likelihood of being depressed, needing help, having lower
self-rated health and having poorer mood among patients with
OAB [29].

The criteria used to define UI have been diversely employed in
studies evaluating the burden of illness in patients with OAB
(including the present study), which could influence the
generalizability of results. Previous studies had categorized
the number of incontinence episodes based on arbitrary
thresholds, with varying recall periods [4,5,13,14]. The present
study simplified the definition of incontinence by declaring
the patient as either continent or incontinent. In addition, by
excluding those patients with mixed or stress UI, the present
study was able to focus solely on the impact that UI had on
patients with OAB.

Table 6 Adjusted associations between incontinence status and
HRQoL/productivity measures (n = 1730).

Quality of life/productivity
measures

Incontinence status

Base-case
analysis

Sensitivity
analysis

Incontinence
(yes vs no)

Mean number of
UI episodes per day

EQ-5D utility score† −0.04 (0.01)*** −0.01 (0.00)***
I-QOL total score† −12.32 (1.01)*** −1.83 (0.16)***
OAB-q symptom severity score† 15.71 (0.99)*** 2.32 (0.15)***
OAB-q HRQoL total score† −9.08 (0.96)*** −1.87 (0.14)***
WPAI – % activity impairment

due to problem†
10.62 (1.25)*** 1.97 (0.19)***

WPAI – % work time missed due
to problem†‡§

1.88 (1.28) 0.34 (0.27)

WPAI – % impairment while
working due to problem†‡§

9.21 (2.13)*** 2.72 (0.43)***

WPAI – % overall work
impairment due to problem†‡§

10.48 (2.26)*** 2.64 (0.47)***

*P < 0.05, **P < 0.01, ***P < 0.001; all analyses were adjusted for time since diagnosis,
age, male sex, race, education, insurance status, and whether there were the following
comorbidities: psychological/psychiatric conditions, hypertension, diabetes, and
dementia; †regression coefficient (non-exponentiated); ‡dementia status was not
included as a covariate; §population restricted to patients who were on paid
employment (n = 603).
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A major strength of the present study was the high sensitivity
and specificity of identifying the target population, because the
diagnoses were directly obtained from the patients’ physicians.
In addition, the strict patient inclusion criteria employed
during patient recruitment and the exclusion of patients with
mixed-type incontinence in our analyses strengthen the
relationships identified in the present study. Moreover, the
effect of recall bias on the number of incontinence episodes
should be relatively low because this number was determined
using a recall period of 1 week (as compared with 4 weeks in
other studies).

However, there were a number of limitations to the present
study. First, the survey data were collected using
non-probability sampling methods and recruited patients who
were at least 18 years old. Accordingly, the current study could
suffer from some degree of limited generalizability. To address
this, a fairly large sample of physicians and patients in each
country was recruited. Additionally, physician recruitment was
stratified by sub-regions within each country so that the
number of physicians recruited was proportional to the
population density [15]. The study results might not apply to
the paediatric OAB populations, patients with mixed UI or
those with known causes of OAB (i.e. non-idiopathic).
Secondly, the cross-sectional nature of the survey limits the
ability to identify causal relationships. Thirdly, the MCID
values pertaining to the EQ-5D and WPAI are generally based
on chronic disease patients; thus, these results might not be
fully applicable, as the MCID values were not specifically
validated in the OAB population. Finally, correlations among
patients recruited by the same physicians and among patients
and physicians within the same country could potentially
influence the study results.

To conclude, the present investigation found that in patients
with OAB in western Europe and the USA, UI was associated
with clinically and statistically poorer general and
disease-specific HRQoL, and impaired work productivity and
activity, and statistically higher rates of OAB-related surgery,
hospitalizations, physician visits and pad use. Results regarding
the associations between degree of UI and HRQoL/WPAI
outcomes were robust to multiple methods of modelling. The
significant economic and human burden associated with UI
should be considered by clinicians when optimizing treatment
for their patients with OAB.
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