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Abstract
Introduction and hypothesis To identify the association between the symptom severity and outcome of conservative manage-
ment for OAB, SUI and MUI. Conservative treatments are recommended for overactive bladder (OAB), stress urinary inconti-
nence (SUI) and mixed incontinence (MUI). It is unclear whether disease severity affects treatment outcome.
Methods Patients receiving conservative management were reviewed. Disease-specific questionnaires (OAB-q SF, ICIQ-UI SF)
and bladder diaries recorded baseline symptoms. Success was defined by Patient Global Impression of Improvement question-
naire (PGI-I) response of Bvery much better^ or Bmuch better .̂ Non-parametric statistical tests and logistic regression were used.
Results In 50 OAB patients success was associated with lower symptom severity [30 (0–80) vs. 80 (23–100), p = 0.0001], fewer
urgency episodes [4 (0–12) vs. 6 (0–11), p = 0.032] and lower ICIQ-UI SF [5.5 (0–20) vs. 15 (0–21), p = 0.002], but higher QoL
[67 (20–101) vs. 24 (6–58), p = 0.0001]. In 50 MUI patients, variables were fewer urgency episodes [3 (0–10) vs. 6 (0–16), p =
0.004] and lower ICIQ-UI [11 (1–18) vs. 15 (5–21), p = 0.03]. In 40 SUI patients, variables were fewer incontinence episodes [1
(0–4) vs. 2 (0–5), p = 0.05] and lower ICIQ-UI [11 (6–16) vs. 13.5 (11–19), p = 0.003]. Multiple regression confirmed OAB-q
QoL [odds ratio (OR) 1.10 (95% confidence intervals 1.04, 1.1)] for OAB, urgency episodes [OR 0.74 (0.56, 0.98)] and ICIQ-UI
[OR 0.83 (0.71, 0.98] for MUI and ICIQ-UI [OR 0.57 (0.40, 0.83)] for SUI.
Conclusions Milder baseline disease severity was associated with successful outcome. There is potential for triage at initial
assessment to second-line interventions for women unlikely to achieve success.
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Introduction

Lower urinary tract symptoms (LUTS) in women are preva-
lent and a significant health problem worldwide [1, 2].
Women present with involuntary leakage on effort or exertion,
or on sneezing or coughing (stress urinary incontinence, SUI)
or associated with urgency (urge urinary incontinence, UUI)
or a mixture of these symptoms [3, 4].

Among available treatment options, conservative treatment
incorporating pelvic floor exercises (PFE) and bladder drill for
all women who present initially with urinary incontinence,
irrespective of the type of symptoms, is recommended as a
first-line treatment (https://www.nice.org.uk/guidance/cg171,
https://www.ics.org/Publications/ICI_5/INCONTINENCE.
pdf, https://uroweb.org/wp-content/uploads/EAU-Guidelines-
Urinary-Incontinence-2015.pdf, [5]).

None of the guideline recommendations (https://www.nice.
org.uk/guidance/cg171) include an assessment of symptom
severity at baseline, but simply recommend a blanket policy.
Severity is important to consider whilst counselling a patient
to agree upon the most appropriate treatment to meet patient’s
expectations. There is limited evidence [6, 7] assessing factors
influencing treatment response in patients with OAB and/or
urge urinary incontinence. Some authors reported successful
treatment in patients with fewer severe symptoms based on
use of pads and fewer incontinence episodes [8, 9]. Also,
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better outcomes were reported in younger women [10, 11].
For those with symptoms of SUI, conservative management
was more successful in educatedmenopausal womenwho had
fewer incontinence episodes and no previous continence sur-
gery [12]. It is plausible that women with more severe symp-
toms may not benefit as much from conservative treatment
and could be fast tracked to second-line interventions. This
would both ease the pressure for clinical service and may
prove to be more cost-effective in the long term. We therefore
reviewed the outcomes of women receiving conservative
management in our clinics to explore urinary symptom sever-
ity as a factor associated with a successful outcome.

Methods and materials

This was a retrospective review of outcomes of conservative
therapy for women presenting with symptoms of OAB, both
wet and dry, and stress, urge or mixed urinary incontinence in
a tertiary urogynaecology centre between 2010 and 2016.
Patients were identified from a database recording outcomes
of conservative treatment clinics led by the continence nurses.
Women were divided into three groups based on their urinary
symptoms, in accordance with ICS [3] definitions, as OAB,
mixed urinary incontinence (MUI) and stress urinary inconti-
nence (SUI). Patients were excluded if they had bothersome
pelvic organ prolapse symptoms, previous continence surgery
or concomitant bowel function disorders or were already re-
ceiving relevant medication for urinary symptoms.

All patients had been offered standardised conservative
management, which included lifestyle and behavioural modi-
fication advice [13], bladder training [14] and supervised pel-
vic floor exercises [15]. Validated disease-specific symptom
and QoL questionnaires (ICIQ OAB-SF [16], ICIQ-UI SF
[17]) and a 3-day bladder diary were used to record symptom
severity at baseline.

Treatment intervention for women with SUI symptoms or
stress-predomination MUI included one-to-one sessions
teaching PFE and assessing their contraction strength. If these
were insufficient to control the symptoms, then intravaginal
devices or a ring pessary with a knob was considered. Quality
of PFE was assessed by asking about a change in urinary
symptoms in subsequent visits and by the Modified Oxford
Grading System [18] during vaginal examination when
strength and endurance of muscles were assessed with a 10-s
interval.

Intervention for OAB symptoms and urge urinary inconti-
nence included teaching PFE, giving lifestyle advice (avoid-
ance of bladder irritants, spacing out volumes of fluids, insur-
ance of daily fluid intake between 1.5 and 2 l and cessation of
drinking 2 h before bed time), and behavioural advice (gradual
time interval increase between voids, usage of deferring and

distraction techniques, stopping convenience voiding and use
of urge suppression techniques).

The intervention lasted between 3 and 6months, depending
on the symptom response and the patient’s adherence to given
advice. The follow-ups were scheduled 3 monthly unless a
patient required additional support, which included telephone
sessions.

Treatment outcome was defined as success or failure by
using the Patient Global Impression of Improvement (PGI-I)
questionnaire [19]. Success was defined by the responses
Bvery much better^ or Bmuch better^ at the end of treatment.
Three-day bladder diary data on urinary urgency, incontinence
episodes and micturition frequency were calculated for each
day per client and then averaged over the 3 days, and the
median of the averages was obtained for each group.

SPSS v24 software was used for statistical analysis. Non-
parametric tests (Kruskall-Wallis and Mann-Whitney U test)
were used to compare data between groups. Logistic regres-
sion was performed with success/failure as the dependent var-
iable to identify factors independently associated with treat-
ment outcome, and receiver-operator characteristic curves
(ROC) were plotted to estimate sensitivity and specificity for
given cut-off values between responders and non-responders.

No ethical approval was required for this work as it was a
retrospective review of current practice in the department.

Results

One hundred forty patients were identified: 50 women with
OAB, 50 with MUI and 40 with SUI. Demographic data,
urinary symptoms and QoL scores are shown in Table 1.
Women with OAB were older than those with MUI or SUI.
Urinary frequency and urgency episodes were higher in wom-
en with OAB/MUI but ICIQ-UI SF scores were higher in
women with MUI.

Urinary diary data and symptom scores at baseline are pre-
sented for each group, broken down by success/failure in
Tables 2, 3 and 4. Thirty women (60%) with OAB responded
to treatment compared with 21 (42%) with MUI and 21
(52.5%) with SUI (p > 0.05, chi squared).

In the OAB group, the women who responded had lower
OAB-q symptom severity scores, higher OAB-q quality of life
scores, fewer urgency episodes and lower scores on the ICIQ-
UI SF than those who failed (Table 2). In the MUI group, the
women with successful treatment had fewer urgency episodes
and lower ICIQ-UI SF scores at baseline than those who failed
(Table 3). In the group with SUI alone, womenwith successful
treatment had lower ICIQ-UI SF scores and fewer inconti-
nence episodes at baseline.

Logistic regression results are shown in Table 5.
Multivariate analysis revealed only the OAB-q quality of life
score to be independently associated with success [OR 1.10,
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95% confidence intervals 1.04, 1.16 for OAB; urgency epi-
sodes (0.74, 95% CI 0.56, 0.98) and ICIQ-UI SF (0.83 95%
CI 0.71, 0.98) for MUI; and ICIQ-UI SF (0.57 95% CI 0.40,
0.83) for SUI].

For OAB, ROC analysis showed an OAB-q score optimal
cut-off of 51, with 95% sensitivity and 76% specificity. For
MUI, ROC analysis gave an optimal cut-off of 3.5 episodes
per day for urgency (79% sensitivity, 71% specificity) and a
score of 12 for ICIQ-UI SF (92% sensitivity, 50% specificity).
For SUI patients, the optimal cut-off was 13 on ICIQ-UI SF
(92% sensitivity, 50% specificity).

Discussion

We explored the relationship between baseline symptom se-
verity and the success of conservative management for urinary
symptoms. The findings showed that there were significant
differences at baseline between women who responded to
treatment and those who did not. Greater symptom severity
for urgency episode frequency, incontinence episode

frequency and relevant symptom score scales in the relevant
patient groups were found to be associated with failure of
treatment. In other words, women with OAB and worse
OAB symptoms were more likely to fail treatment, and wom-
en with SUI and worse incontinence episodes were likely to
fail, which is consistent with already published data [12, 20].
We also found a higher OAB quality of life score (indicating
better QoL) was strongly associated with success of treatment,
although this relationship did not occur in women with MUI.

The definition of LUTS severity is not well established yet.
Ghei et al. [21] described the severity of OAB as urgency and
urge incontinence depending on circumstances in which these
symptoms occurred. The observed pattern of latchkey/walk-
ing, running water/cold and mood helped to grade OAB from
mild to moderate to severe. In drug studies [22, 23], a higher
number of episodes of urgency and incontinence was associ-
ated with a greater chance of successful therapy. However, this
is not a consistent finding [24].

On the other hand, assessment of SUI symptom severity
was examined more extensively. The authors [25–27] used
various tools [PGI severity, PRAFAB-Q, SUI subscale of

Table 1 Demographic data of
patients Group

OAB MUI SUI P value*

Number 50 50 40

Age (years) 68.5 (34–90) 56.0 (27–86) 54 (32–80) 0.001

Urinary frequency 8.0 (4–13) 8 (4–13) 7 (4–10) 0.010

Incontinence episodes 0.5 (0–10) 1 (0–10) 1 (0–4) 0.858

Urgency episodes 5 (0–12) 4 (0–16) 2 (0–5) < 0.001

OAB-q severity 53.0 (0–100) 48.5 (0–100) – 0.860

OAB-q QoL 48.5 (6–100) 58.0 (0–94) – 0.281

ICIQ-UI SF 11 (0–21) 15 (1–21) 11 (6–19) 0.004

Data are median (range). Women with SUI were not given OAB-q to complete

*Kruskall-Wallis test

Table 2 Baseline data compared by outcome for OAB women

Success group Failed group P value

Number 30 20

Age (years) 68 (37–90) 69.5 (34–86) 0.641

Urgency episodes 4 (0–12) 6 (0–11) 0.032

Incontinence episodes 0 (0–10) 1 (0–8) 0.180

Micturition frequency 7 (0–12) 8 (5–13) 0.102

OAB symptom severity 30 (0–80) 80 (23–100) 0.0001

OAB HRQL 67 (20–100) 24 (6–58) 0.0001

ICIQ-UI 5.5 (0–20) 15 (0–21) 0.002

Data are median (range). Women with SUI were not given OAB-q to
complete

*Kruskall-Wallis test

Table 3 Baseline data compared by outcome for MUI women

Success group Failed group P value

Number 21 29

Age (years) 55 (52–62) 58 (52–63) 0.6

Urgency episodes 3 (0–10) 6 (0–16) 0.004

Incontinence episodes 1 (0–8) 1 (0–10) 0.4

Micturition frequency 7 (4–13) 9 (4–12) 0.7

OAB symptom severity 40 (0–80) 57 (0–100) 0.18

OAB HRQL 55 (32–94) 61 (0–91) 0.3

ICIQ-UI 11 (1–18) 15 (5–21) 0.03

Data are median (range). Women with SUI were not given OAB-q to
complete

*Kruskall-Wallis test
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pelvic floor distress inventory (PFDI)], implying that it may
influence the outcome of conservative treatment. When the
ICIQ-UI questionnaire [28] was used, the cut-off scores for
SUI severity were determined as slight (1–5), moderate (6–
12), severe (13–18) and very severe (19–21).

Other variables that may influence successful outcomes
after PFE for SUI such as patient demographic factors, includ-
ing age, BMI, parity, obstetric history, symptom duration and
previous hysterectomy, were reported [10, 11, 25]. However,

we only observed that women with OAB were older than
those suffering from MUI or SUI but the analysis showed no
influence of age upon treatment outcome. Women with poor
baseline pelvic floor muscle strength were less likely to report
symptom improvement [29] and were more likely to drop out
of treatment after 3 months [30]. Other studies [31, 32] report-
ed the greatest improvement in outcome measures among
women with the lowest pelvic floor muscle strength at base-
line. Fewer data exist for women with OAB having PFE plus
bladder training.

All of the above factors are markers of patient status and
not indicators of disease severity. We have focussed on sever-
ity of symptoms and the associated quality of life disturbance
in this preliminary analysis partly because complete data on
the above factors were not routinely collected by our nursing
staff in their clinical consultations. We acknowledge this as a
weakness, and our findings require confirmation from a large
prospective cohort study, where all potentially relevant patient
demographic data are recorded and included in multivariate
analyses and regression to identify independent predictors.

Labrie et al. [25] recently published a study attempting to
develop a predictive tool to identify women who proceeded to
surgery after conservative treatment for SUI as a surrogate

Table 4 Baseline data compared by outcome for SUI women

Success group Failed group P value

Number 21 19

Age (years) 54 (42–72) 58 (43–80) 0.1

Urgency episodes 1 (0–4) 2 (0–5) 0.1

Incontinence episodes 0 (0–1) 2 (0–4) 0.05

Micturition frequency 6 (0–8) 7 (6–8) 0.1

ICIQ-UI 11 (6–16) 13.5 (11–19) 0.003

Data are median (range). Women with SUI were not given OAB-q to
complete

*Kruskall-Wallis test

Table 5 Results of logistic regression analysis

Univariate analysis Multivariate analysis ROC cut-off Sensitivity Specificity

OAB

Age (years) 1.07 (0.96, 0.18)

Urinary frequency 0.85 (0.53, 1.35)

Urgency episodes 1.11 (0.80, 1.54)

Incontinence episodes 0.98 (0.59, 1.65)

OAB-q severity 0.98 (0.94, 1.02)

OAB-q QoL 1.09 (1.02, 1.16) 1.10 (1.04, 1.16) > 51 95% 76%

ICIQ-UI SF 0.89 (0.76, 1.04)

MUI

Age (years) 1.03 (0.96, 1.11)

Urinary frequency 1.38 (0.90, 1.93)

Urgency episodes 0.56 (0.36, 0.87) 0.74 (0.56, 0.98)

Incontinence episodes 1.28 (0.85, 1.93)

OAB-q severity 1.00 (0.96, 1.04)

OAB-q QoL 0.97 (0.93, 1.03)

ICIQ-UI SF 0.74 (0.58, 0.93) 0.83 (0.71, 0.98) ≤ 12 57% 86%

SUI

Age (years) 0.95 (0.87, 1.03)

Urinary frequency 1.10 (0.62, 1.95)

Urgency episodes 0.94 (0.49, 1.79)

Incontinence episodes 0.62 (0.25, 1.52)

OAB-q severity –

OAB-q QoL – –

ICIQ-UI SF 0.56 (0.37, 0.85) 0.57 (0.40, 0.83) ≤ 13 92% 50%
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marker of treatment failure. They found younger age, higher
educational attainment and worse symptoms on the Sandvik
Index and the Urological Distress Inventory to be associated
with progress to surgery, findings that agree with our data for
women with SUI. However, there may be other patient factors
affecting the decision to accept surgery, so this may not be an
entirely useful surrogate indicator of treatment failure per se.

Patient-based definitions of success are bound to be sub-
jective whether they are verbal responses or formal patient
reported outcomes (PROs). A wide variety of instruments
have been used [6] but they are all satisfaction or improvement
based and thus will be influenced by baseline severity. Some
data do exist suggesting greater baseline incontinence episode
frequency is associated with reported failure in women with
detrusor overactivity treated with botulinum toxin [11].
Ideally, any assessment of treatment response needs to be
adjusted for baseline severity, something we were unable to
do here.

Conclusion

We acknowledge that these are retrospective data without
a defined definition of success and that data on all patient
demographic data that may be relevant were not included
and so the analysis and conclusions must be tentative. The
regression analysis was done with a relatively small sam-
ple, so the odds ratios for many of the items are small and
close to unity, with confidence intervals that demonstrate
borderline significance. The data must be regarded with
caution, but they do demonstrate the potential to develop
a screening tool or algorithm for baseline triage if the
findings can be confirmed in a larger prospective study,
like that proposed by Labrie et al. [25], but relevant for all
symptom groups. Similarly, the ROC analysis demon-
strates potential for these items to have discriminatory
function and suggest that baseline characteristics may be
a useful triage tool to allow individualised treatment plans
to achieve greater efficiency by directing patients to treat-
ment modalities that are more likely to be effective.
Clearly, further work is required in a prospective study
to confirm these findings.

We are aware of one planned study to explore the develop-
ment of a triage tool to predict treatment success in women
with stress incontinence [33]. The results of this study are
awaited, but it is clear that a mechanism to predict women
who will not benefit from conservative treatment and can be
triaged directly to consider medication or surgical intervention
has potential for improving the efficiency of clinical service
provision as well as showing greater cost-effective use of lim-
ited resources.
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