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Abstract

Introduction and hypothesis We aimed to reveal the effectiveness of the combination of behavioral therapy (BT), drug
therapy, and pelvic floor muscle training (PFMT) in patients with the diagnosis of overactive bladder (OAB) who did not
respond to drug therapy.

Methods Seventy female patients aged between 18 and 65 years diagnosed with wet-type OAB, who did not respond to
drug therapy, were included in our study, which was planned as a prospective randomized controlled trial. The patients were
randomly assigned to one of two groups. BT and a combination of anticholinergic + beta3-agonist was implemented in the
control group for 12 weeks. BT and PFMT were applied with a combination of anticholinergic + beta3-agonist in the active
therapy group for 12 weeks. Post-treatment changes in OAB, ICIQ-SF scores, and frequency and nocturia were compared.
Results The age and BMI averages of the groups were similar (p>0.01). After the treatment, no significant decrease was
observed in OAB scores in the control group (p = 0.06), but a significant decrease was observed in the active therapy group
(p<0.01). The mean ICIQ-SF scores and the number of nocturia were found to decrease in both groups after 12 weeks of
treatment (p<0.01). There was no significant decrease in frequency in the control group (p = 0.054). It regressed signifi-
cantly in the active therapy group (p<0.01). After the treatment, 3 of 30 the patients in control group (10%) and 11 of the 32
patients in the active therapy group (34.3%) said that their complaints had regressed and that they were pleased with their
current situation. Although after the treatment, 4 patients in the control group were dry (13.3%), 10 patients in the active
therapy group were dry (31.25%).

Conclusions We demonstrated that drug therapy, BT, and PEMT, which are recommended in the first-line treatment of OAB
reduce the need for invasive treatments when they are well explained to the patients and combined.
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Introduction Continence Society (ICS), it is a condition often accom-

panied by frequent urination and nocturia, with or without

Overactive bladder (OAB) is a common condition that sig-
nificantly affects the quality of life of patients. Prevalence
studies conducted reported that OAB with a prevalence
between 12% and 17% is observed more common along with
aging [1, 2]. According to the definition of the International
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sudden urgency and urinary incontinence [3]. The diagnosis
of OAB may be established by excluding pathological con-
ditions with similar symptoms, including urinary infection,
neurogenic voiding dysfunction, bladder neck obstruction,
and urinary system stone disease [4].

Although many methods are used in the treatment of
OAB, fluid intake modification, restriction of caffeine and
tea, weight reduction, bladder training, which constitute
behavioral therapy, are recommended in the first-line treat-
ment. Furthermore, in addition to behavioral therapy, pel-
vic floor muscle training (PFMT) and antimuscarinic and/or
beta3-agonist therapy may be implemented in the first-line
treatment [5, 6]. Patients who were nonrespondent to the
first-line treatment may undergo therapeutic methods such as
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intravesical botulinum toxin administration, posterior tibial
nerve stimulation, and sacral neuromodulation [7].

Studies in the literature have shown that behavioral
therapy and pelvic floor rehabilitation are beneficial for
the treatment of urge incontinence and OAB [8, 9]. Burgio
et al. reveal that behavioral therapy is more effective in their
study comparing behavioral versus drug therapy [8]. Rizvi
et al. also compared bladder training versus PEMT versus
PFMT plus biofeedback and revealed that there was similar
efficacy in all groups [9]. However, Bo et al. reported that
PFMT was effective in most studies, but was not effective
enough in some studies. [10]. It was stated that a significant
comparison could not be made between studies owing to
the heterogeneity between the PEFMT protocols applied in
the European Association of Urology (EAU) guideline [11].
Also, in the EAU guideline, it was reported that the treat-
ment compliance in the clinical studies was much higher
than in the daily practice [11]. We think that this is because
the treatments are explained to the patients in more detail
in clinical studies and that the patients are better motivated.
Furthermore, in cases where behavioral therapy and PFMT
are not well explained and applied to patients during daily
practice, patients are unnecessarily referred to third-line
invasive treatments. Based on this, we aimed to demonstrate
the efficacy of lifestyle change and PFMT in combination
with antimuscarinic therapy in female patients diagnosed
with wet-type OAB referred to as resistant OAB. Thus, we
aimed to show that success can be increased when the anti-
muscarinic + mirabegron combination is applied together
with behavioral therapy and PFMT in clinical practice.

Materials and methods

After obtaining a committee of ethics approval for the pre-
sent study designed as a prospective, randomized controlled
study, 70 female patients aged between 18 and 65 years
who had been referred to our outpatient clinic and diag-
nosed with wet-type overactive bladder resistance to drug
therapy (persisting complaints against antimuscarinic and/
or beta3 agonist treatment for at least 8 weeks). The prior
treatments of the patients are shown in Table 1. Patients
who had previously received pelvic floor rehabilitation under
the guidance of a physiotherapist were not included in the
study. Furthermore, patients with neurogenic bladder, blad-
der outlet obstruction, and urinary system diseases such as
stones, tumors, pregnancy, or infection were excluded. Uri-
nary tract infection (UTI) was excluded by performing a
urine culture before the treatment. Patients with pelvic organ
prolapse or prolapse-incontinence surgery and stress urinary
incontinence were not included in the study. Moreover, those
using drugs that may affect lower urinary system functions
were also excluded.
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Table 1 Prior treatments of the patients

Prior treatments Active therapy ~ Control group, n %
group, n %
Oxybutynin - 2(2.85)
Tolterodine 3(4.28) 5(7.14)
Solifenacin 6 (8.57) 6 (8.57)
Trospium 4(5.71) 3(4.28)
Fesoterodine 2(2.85) 1(1.42)
Propiverine 7 (10.0) 4 (5.71)
Mirabegron 3(4.28) 5(7.14)
Tolterodine + mirabegron 1(1.42) -
Solifenacin + mirabegron 1(1.42) 1(1.42)
Trospium + mirabegron 2(2.85) 1(1.42)
Propiverine 4+ mirabegron 2(2.85) 2 (2.85)
Total N=32 N=30

The patients were divided into two groups through the
block randomization method as control group and active
therapy group. Figure 1 shows the flow chart prepared
according to the Consolidated Standards of Reporting Tri-
als guideline [12]. In the control group, behavioral therapy
with a combination of antimuscarinic (tolterodine 4 mg)
and beta3 agonist (mirabegron 50 mg) was administered
for 12 weeks. In the active therapy group, behavioral
therapy and PFMT were administered in a combination of
antimuscarinic (tolterodine) and beta3 agonist (mirabe-
gron) for 12 weeks. All patients were informed about the
possible side effects of tolterodine and mirabegron before
the treatment, and their written informed consent was
obtained. The treatment of patients who had previously
used antimuscarinics was started at the earliest 15 days
after the drug was discontinued. In our study, 3 patients
in the active therapy group stated that they left the study
because they did not benefit. In the control group, 1 patient
left the study owing to COVID-19, whereas 4 patients left
the study stating that they did not benefit.

Behavioral therapy

Lifestyle changes were explained in detail to the patients
in behavioral therapy applied to both groups. Patients with
obesity were advised to lose weight; in all patients it was
suggested that they increase their daily physical activi-
ties, quit smoking, significantly reduce the consumption of
caffeinated beverages and hot and spicy food, and spread
their fluid intake throughout the day. The patients were
motivated by explaining in detail that if they reduced their
fluid consumption, their symptoms could be significantly
reduced.
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Fig. 1 Consolidated Standards o
of Reporting Trials participant Assessed for siighilly-(=76)
flow study. BT behavioral
therapy, PFMT pelvic floor Enroliment J Excluded (n=8)
muscle training + Not meeting inclusion criteria (n=0)
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[ Allocation } ¥
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l [ Follow-Up ] l
Lost to follow-up (1 patients Covid-19, 4 Lost to follow-up (3 patients gave up treatment)
patients gave up treatment) (n=5) (n=3)

] |

[ Analysis

Analysed (n=30)
+ Excluded from analysis (n=0)

Analysed (n=32)
+ Excluded from analysis (n=0)

Pelvic floor muscle training

Two sessions of PEMT were applied to the patients in the
treatment group for 12 weeks. Patients received 24 ses-
sions in total. The patients could exercise comfortably in
this exercise program. Patients with a PFM strength of
3 out of 5 or more were enrolled in the study. The PFM
strength by digital palpation was done in the lithotomy
position and graded (minimum O to maximum 5), as on
Oxford scale. A trial session was conducted before the first
session to feel the pelvic floor muscles, to get used to the
exercise, and to see the contraction. The therapy program
duration was 40 min in total. Following the protocol of
Ozlu at al. [13], the patients received a total of 80 treat-
ment cycles with 10 s of contraction and 20 s of relaxation
in each session. During the session, the contraction and
relaxation of the pelvic floor muscles of the patients were
displayed on the monitor to receive visual biofeedback.
The contraction of the pelvic floor muscles was demon-
strated with graphics or figures in front of the computer
screen (extracorporeal biofeedback device, Aktive reha
systeme®, Frei Medical, Kirchzarten, Germany), and after
verbal explanations, correct exercises were taught in the
company of a pelvic physiotherapist. All patients in the
study were trained by the same physiotherapist.

Measurements

A 3-day voiding diary was implemented for all patients
before and after the treatment. Frequency and nocturia
counts of the patients were recorded from the voiding diary
data. Furthermore, a Turkish-validated OAB query form
before and after the treatment and the ICIQ-SF query form
questioning the severity of urinary incontinence were filled
out [14]. The patients were asked about adverse reactions
that developed during the treatment and satisfaction status
after the treatment. The patients who wanted to leave the
treatment earlier were also asked for the reason for leaving
and their answers were noted. The OAB-V8 and ICIQ-SF
scores of the groups before and after the treatment, and the
change in frequency and nocturia counts were compared.

Statistical analysis

In the G-power analysis performed through the G*Power
3.1 (Heinrich Heine University, Diisseldorf, Germany) pro-
gram, the significance level was 0.05, the power was 0.95,
the effect size was 0.3, the number of measurements was
5, and the required sample size was 30 when the correla-
tion between repeated measurements was accepted as 0.5.
Thirty-five subjects were included for each group to take into
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account the patient possibly leaving. Statistical analysis of
the data obtained in the study was performed using the SPSS
software version 26 (IBM SPSS, Armonk, NY, USA). The
normal distribution state of the variables was investigated
through the Kolmogorov—Smirnov/Shapiro—Wilk test. The
t test was used to compare continuous variables with normal
distribution between groups, whereas Mann—Whitney U test
was used for those without normal distribution. Pearson Chi-
squared test and Fisher’s exact Chi-squared test were used
for variables with normal distribution in categorical varia-
bles; however, Wilcoxon signed-rank test was used for those
without normal distribution. Repeat measurement ANOVA
to evaluate the success of dependent groups before and after
treatment. Student 7 test or Mann—Whitney U test was used
to compare pre- and post-treatment conditions between inde-
pendent groups. Any p value below 0.05 was accepted as
significant for statistical significance.

Results

The demographic data of the groups were similar. Also, the
consumption of tea, coffee, and hot and spicy food of the
patients in both groups was similar (Table 2).

When the pre-treatment OAB-V8 and ICIQ-SF scores of
the patients were compared, it was determined that there was
no difference between the groups. According to the voiding
diary data of the patients taken before treatment, the mean
voiding frequency was 12.47+0.73 in the control group
and 12.94+0.91 in the active therapy group (p = 0.02). The
nocturia count was detected in median (IQR) 2 (1) in both
groups (p = 0.767; Table 3). The average number of leaks
per day before treatment was 4.43+1.13 in the control group
and 5.344-2.28 in the active therapy group (p = 0.054).

Although there was a decrease in the mean OAB-V8
scores in the control group after treatment, no significant
difference was detected (p = 0.06). A decrease was observed
in OAB-V8 scores in the active therapy group after the treat-
ment (p < 0.01). ICIQ-SF scores were found to be lower in
both groups after treatment (p < 0.01). Although the urine
frequency obtained from the voiding diary decreased in the
control group after treatment, no statistically significant
difference was detected (p = 0.054). It was detected that
frequency regressed in the active therapy group after the
treatment (p < 0.01). The number of nocturia was found to
be lower in both groups (p < 0.01). It was also observed that
the number of leaks per day decreased significantly in both
groups after treatment (p < 0.01).

Table 2 Patients demographics

. . Control group, n=30 Active therapy p value
and eating habits group, n=32
Age (years), mean + SD 43.87+11.99 49.28+14.08 0.110*
BMI (kg/m?), mean + SD 25.14+3.55 26.15+4.33 0.310*
Daily water consumption (ml), mean + SD 19834675 2094+530 0.298%*
Daily tea consumption (cup), mean + SD 9.0+2.75 7.9+4.74 0.276*
Daily coffee consumption (cup), median (IQR) 2(D 1(2) <0.05%*
Hot and spicy food consumption (n %)
Every day or often 16 (53.3) 15 (46.8) 0.611%*
Rarely or never 14 (46.7) 17 (53.2)
IQR interquartile range, BMI body mass index
*Student’s ¢ test
**Mann—Whitney U test
Table3 Patients pre-treatment Control group, n=30 Active therapy p value
OAB-V8, ICIQ-SF scgres, group, n=32
frequency, and nocturia
Pre-treatment OAB-V8 score, mean + SD 26.57+1.40 26.44+2.57 0.809*
Pre-treatment ICIQ-SF score, mean + SD 12.13+2.17 11.75+3.52 0.682%*
Pre-treatment urinary frequency, mean + SD 12.47+0.73 12.94+0.91 0.02*
Pre-treatment nocturia, median (IQR) 2(1) 2(1) 0.767%*

IQR interquartile range, BMI body mass index, OAB overactive bladder, /ICIQ-SF International Consulta-
tion on Incontinence Questionnaire - Short Form

*Student ¢ test
**Mann—Whitney U test
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Investigation of the satisfaction status of the patients after
the treatment revealed that 3 of the 30 patients (10%) in
the control group and 11 of the 32 patients (34.3%) in the
active therapy group had regression of their complaints and
were pleased with their current situation. After the treat-
ment, 4 patients in the control group and 10 patients in the
active therapy group were dry. Post-treatment satisfaction
was significantly higher in the active therapy group than in
the control group (p = 0.02; Table 4).

When the treatment success of the groups was compared,
it was found that there was a greater decrease in OAB-V8,
ICIQ-SF score, and frequency in the active therapy group
(p<0.05; Table 5). Also, when the eating and drinking hab-
its were examined after the treatment, it was observed that
the consumption of tea and coffee decreased significantly
in both groups (p < 0.01). Furthermore, consumption of
hot and spicy food significantly decreased in both groups
(Table 5).

In the study, no significant adverse reactions were
observed that required discontinuation of antimuscarinic
drugs during the treatment period. During the treat-
ment, 8 patients complained of dry mouth. These patients
were advised to chew gum during the day and their com-
plaints partially decreased. Furthermore, 3 patients had

Table4 Comparison of OAB-V8, ICIQ-SF scores, frequency and
nocturia before and after treatment

Pre-treatment 12th week  p value

OAB-V8 score (mean + SD)

Control group (n=30) 26.57+1.40  25.97+2.37 0.06*
Active therapy group 26.44+2.57  19.78+5.55 <0.01*
(n=32)
ICIQ-SF score (mean + SD)
Control group (n=30) 12.13+2.17  11.10£2.57 <0.01*
Active therapy group 11.75+3.52  7.38+4.00 <0.01*
(n=32)
Frequency (mean + SD)
Control group (n=30) 12.47+£0.73  11.93+1.28 0.054*
Active therapy group 12.94+091 10.28+2.11 <0.01°*
(n=32)
Nocturia, median (IQR)
Control group, (n=30) 2(D) 1(1) <0.01%*
Active therapy group 2(1) 1(1) <0.01%%*
(n=32)
Patient satisfaction, n (%)
Control group (n=30) 3(10) 0.02*
Active therapy group 11 (34)

(n=32)

IQR interquartile range, OAB overactive bladder, /CIQ-SF Interna-
tional Consultation on Incontinence Questionnaire - Short Form

*Paired £ test

**Wilcoxon

constipation. Constipation was partially resolved with die-
tary suggestions. Moreover, no adverse effect was observed
in patients receiving PEMT.

Discussion

First-line treatment methods of OAB such as PFMT, anti-
muscarinics, and/or beta3 agonists provide a significant
improvement in symptoms in a significant proportion of
patients as of today [11]. Burgio et al. compared behavio-
ral therapy supported with biofeedback and drug therapy
in OAB and found similar efficacy levels [8]. Burgio et al.
showed in another recently published study that the com-
bination of behavioral therapy and drug therapy is more
effective than drug therapy alone [15]. However, first-line
treatments cannot be used effectively in some cases because
patients do not fully understand or apply lifestyle modifi-
cations. In our study, when the patients referred owing to
resistance to the first-line treatment methods were re-evalu-
ated, we found that the patients did not fully understand or
apply lifestyle changes. Afterward, patients were motivated
about treatment and behavioral therapy and PFMT were
explained in detail. Although there was a decrease in OAB
symptoms in patients treated with behavioral therapy and
the antimuscarinic + beta3 agonist combination, we could
not detect a significant difference. We detected a significant
decrease in symptoms in patients who had PFMT. Although
10% of the patients in the behavioral therapy group were sat-
isfied with their current situation and did not want the third-
line treatment method, 34% of the patients in the PEFMT
group were satisfied with their current situation. In other
words, we achieved success by combining drug therapy with
first-line treatment methods in a significant number of the
cases with resistant OAB referred to us for other invasive
procedures. We thereby think that we have demonstrated
the importance of the effective use of first-line treatment
methods.

Obesity, smoking, physical activity level, fluid intake, and
consumption of irritant foods such as coffee, tea, and cola
may be considered in the etiology of OAB and urge incon-
tinence [8]. In our study, when we explained the dietary
restrictions and possible benefits to the patients in detail,
we found that their consumption of coffee, tea, and hot
and spicy food decreased significantly after the treatment.
Another situation we observed in our study was that the con-
sumption of hot and spicy food was quite high. As far as we
have examined in the literature, only Alkis et al. reported
that consumption of hot and spicy food may increase OAB
symptoms [16]. We think that the effects of hot and spicy
food consumption on OAB symptoms can be shown in future
studies with large numbers of patients. Also, we believe that
this is because patients are better motivated when they are
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Table 5 Comparison of the
treatment success of the groups

Pre-treatment and 12th week p value
OAB-V8 score, mean + SD
Control group (n=30) 26.57+1.40 and 25.97+2.37 <0.01*
Active therapy group (n=32) 26.44+2.57 and 19.78+5.55
ICIQ-SF score, mean + SD
Control group (n=30) 12.13+2.17 and 11.10+2.57 <0.01*
Active therapy group (n=32) 11.7543.52 and 7.38+4.00
Frequency, mean + SD
Control group (n=30) 12.47+0.73 and 11.93+1.28 <0.01*
Active therapy group (n=32) 12.94+0.91 and 10.28+2.11
Daily water consumption (ml), mean + SD
Control group (n=30) 1,983+675 and 1,917+644 0.934%*
Active therapy group (n=32) 2,094+530 and 2,031+534
Daily tea consumption (cup), mean + SD
Control group (n=30) 9.0+2.75 and 3.1+1.51 <0.01*
Active therapy group (n=32) 7.90+4.74 and 2.18+1.85
Daily coffee consumption (cup), mean + SD
Control group (n=30) 1.86+1.04 and 0.66+0.54 <0.01*

Active therapy group (n=32)

1.06+1.10 and 0.18+0.39

Hot and spicy food consumption, n (%)

Control group (n=30)
Every day or often
Rarely or never
Active therapy group (n=32)
Every day or often
Rarely or never

16 (53.3) and 2 (6.6)
14 (46.7) and 28 (93.4)

15 (46.8) and 1 (3.1)
17 (53.2) and 31 (96.9)

OAB overactive bladder, ICIQ-SF International Consultation on Incontinence Questionnaire - Short Form

*Repeated measurement ANOVA

informed in detail, their awareness level increases, and they
adapt to the restrictions more easily. Many studies have
demonstrated that modification of such factors ensures an
improvement in symptoms [17-19]. In addition to drug ther-
apy, we found a slight decrease in symptoms with lifestyle
modification and strict dietary restrictions, in line with the
literature. However, we revealed a significant decrease in
symptoms when PFMT was added to the treatment. This
shows that the treatment success increases significantly
when first-line treatments are combined with drug therapy
and administered effectively in OAB, and invasive treat-
ments may not be needed.

Although PFMT is mostly recommended in the treat-
ment of SUI in daily practice, it also provides significant
benefits in OAB [10]. In SUI, PFMT increases the urethral
closure pressure by increasing the structural support of the
pelvic floor [20]. However, in OAB, it acts by decreasing
the detrusor pressure and increasing the urethral closure
pressure [21]. There are studies in the literature demon-
strating the efficacy of PFMT in OAB [22, 23]. Further-
more, Kafri et al. found a significant decrease in urinary
frequency, UUI episodes and an increase in quality of life

@ Springer

through administration of PFMT [23]. Kulaksizoglu et al.
also found a significant decrease in OAB symptoms and an
increase in functional bladder capacity with PEMT treatment
[24]. However, Bg et al. stated in a systematic review that
a meaningful comparison could not be made owing to the
heterogeneity in the studies [10]. We revealed in our study
that PEMT provides a significant reduction in OAB-V8 and
ICIQ-SF scores, frequency, and nocturia when combined
with behavioral therapy and drug therapy.

Although anticholinergics have an important place in the
treatment of OAB, their efficacy is limited and their side
effects are evident. Recent studies showed that, the 12-month
adherence rate for oxybutynin was found to be between 68
and 95%, whereas it was 49-84% for fesoterodine [25, 26].
The reasons for discontinuing the treatment were mostly
associated with the low level of efficacy (41.3%), side effects
(22.4%), and cost (18.7%) [11]. In our study, patients had not
benefited from different anticholinergics, mirabegron or a
combination of the two. In our study, patients who had previ-
ously used different anticholinergics, mirabegron or a com-
bination of both, but did not benefit were included. These
patients were informed in detail that behavioral therapy and
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PFMT, when combined with drug therapy, can be much
more beneficial than previous treatments. Although the
patients were initially reluctant to re-administer medication,
when motivated by the benefits of behavioral therapy and
PFMT used effectively, they became willing to participate in
the study and use medication. This shows us that OAB treat-
ment options are not very well explained to patients in daily
clinical practice. Thus, we think that patients do not persist
with the treatment if they have any side effects or if it is inef-
fective. In clinical studies in the literature, it is reported that
treatment adherence is higher than in daily practice [11]. We
think that this situation is related to informing the patients
in much more detail in the studies and good management of
their treatment expectations.

This study has some limitations. One of these is that our
therapy outcomes were short term. We think that long-term
results in further studies would make a contribution to the
literature. Another limitation is the lack of data on the weight
changes of patients after behavioral therapy. This could show
how effectively the patients followed the diet. Another limi-
tation of our study is the absence of urodynamic studies that
reveal objective findings in the diagnosis of OAB. Although
this was a prospective, randomized controlled study, the lack
of blinding is another limitation.

Conclusion

In our study, we revealed that behavioral therapy in addition
to drug therapy is not sufficient in patients with wet-type
OAB who did not benefit from previous non-invasive treat-
ments; however, combination with behavioral therapy and
PFMT provided a significant reduction in the patients’ symp-
toms. Consequently, we believe that unnecessary invasive
treatments may be prevented in these patients.
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