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BACKGROUND & OBJECTIVE: Overactive bladder is a prevalent condition that significantly impacts patients' quality 
of life. While pharmacological treatments are commonly used, combining medication with behavioral therapy may offer 
enhanced symptom management. The aim of this study is to compare the outcomes of a combination treatment—solifenacin 
plus behavioral therapy versus mirabegron alone in the management of Overactive Bladder.
METHODOLOGY: This is an Experimental study conducted in Out-patient department of Urology, Sheikh Zayed Hospital, 
Rahim Yar khan on 60 patients, diagnosed with persistent over active bladder symptoms. Group I was given Solifenacin 
combined with behavioral therapy, and Group II was given mirabegron alone for 12 weeks. The frequency of micturition 
episodes, episodes of urgency, and episodes of nocturia per 4 hours was assessed in both groups. Data was analyzed using 
SPSS 25.0.
RESULTS: In the study, the mean age of the sample was 52.4 ± 13.2 years. The mean micturition frequency was reduced 
from baseline 9.872 ± 0.215 in the Solifenacin group and 9.800 ± 0.278 in the Mirabegron group to 4.760 ± 0.129 vs 6.283 
± 0.029 (p≤0.001) after 12 weeks. The nocturia frequency per 24 hours changed from 2.065 ± 0.33 vs 2.410 ± 0.48 to 0.520 
± 0.16 vs 0.180 ± 0.07 (p<0.01), and urgency episodes per 24 hours changed from 2.065 ± 0.331 vs 2.410 ± 0.482 to 0.180 
± 0.078 vs 0.520 ± 0.162(p≤0.001), respectively.
CONCLUSION:The combination of Solifenacin and behavioral therapy offers a more effective and holistic approach to 
managing OAB symptoms compared to Mirabegron alone.
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Overactive bladder (OAB) is a condition characterized 
by a sudden and uncontrollable urge to urinate, often 
accompanied by increased urinary frequency and nocturia 
(waking up at night to urinate), with or without episodes 
of urgency incontinence [1]. The global prevalence of OAB 
has crossed 20% with women more commonly diagnosed 
with this disease than men [2]. The impact of OAB extends 
beyond the physical symptoms, profoundly affecting 
multiple aspects of life. Health-related quality of life 
(HRQL) is notably diminished in people with OAB, as they 
may experience disruptions to their daily routines, social 
activities, and sleep patterns. The psychological toll of OAB 
is equally concerning, with many individuals experiencing 
heightened anxiety and depression [3].

Bladder emptying is a coordinated process involving afferent 
signaling from the bladder to the brain, central nervous 
system modulation, and parasympathetic activation of the 
detrusor muscle. In overactive bladder (OAB), this delicate 
balance is disrupted due to afferent nerve abnormalities 
and cholinergic hypersensitivity mediated by M2 and M3 
muscarinic receptors, leading to symptoms such as urinary 
urgency, frequency, and urge incontinence [4]. Treatment 
options for OAB encompass a range of behavioral, 
pharmacological, and minimally invasive interventions. 
Lifestyle modifications, bladder retraining, and pelvic 
floor exercises form the cornerstone of first-line therapy, 
as recommended by clinical guidelines. These behavioral 
therapies are non-invasive, free from side effects, and have 
been shown to effectively reduce symptoms, particularly 
urge incontinence [5].
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An alternative pharmacological approach is mirabegron, a 
selective β3-adrenergic receptor agonist introduced globally 
in the early 2010s. By activating β3 receptors, mirabegron 
promotes bladder relaxation, reduces urgency episodes, and 
improves storage without affecting muscarinic pathways, 
with minimal side effects reported [8].  For cases refractory 
to oral medications, botulinum toxin injections into the 
detrusor muscle remain a valuable alternative, offering 
localized, reversible reduction in detrusor overactivity and 
symptom relief.

A quasi-experimental study has demonstrated statistically 
significant improvements in OAB symptoms in Group A, 
which received Mirabegron 25 mg, compared to Group 
B, treated with Solifenacin 5 mg. Key findings included a 
decrease in micturition frequency per 24 hours (4.32 ± 1.58 
vs. 2.73 ± 1.37, p = 0.001), episodes of urgency per 24 hours 
(2.51 ± 0.98 vs. 1.73 ± 0.58, p = 0.001), urge incontinence 
episodes per 24 hours (1.94 ± 0.48 vs. 1.51 ± 0.55, p = 0.001), 
and nocturia episodes per 24 hours (1.89 ± 0.43 vs. 1.51 ± 
0.66, p = 0.002) [9]. Similarly, in the SOLAR (SOLifenacin 
Alone and with simplified bladder Re-Training) trial, a 
multi-center, prospective, randomized, parallel-group, open-
label study, it was observed that by week 8, solifenacin 5 mg 
alone reduced the mean number of micturitions per 24 hours 
by 2.09 from a baseline of 11.50. When combined with 
simplified bladder training, the reduction was greater, with 
a mean decrease of 2.78 ± 2.6 from a baseline of 11.49 [10].

Despite the growing body of research on the management 
of overactive bladder (OAB), several gaps remain in 
the literature. There is limited research on the long-term 
outcomes, including sustained symptom relief, patient 
adherence, and the long-term safety profile of these 
treatments. While the comparison between solifenacin 
with behavioral therapy and mirabegron monotherapy is 
valuable, there is a lack of head-to-head clinical trials that 
assess the comparative effectiveness of these treatment 
regimens.  However, given the distinct mechanisms of 
action of these drugs and the added benefits of behavioral 
therapy, there is a growing interest in exploring whether the 
combination approach (solifenacin plus behavioral therapy) 
yields superior outcomes in terms of symptom relief, patient 
satisfaction, and long-term management compared to the 

This is an Experimental Study conducted in the Department 
of Urology, Sheikh Zayed Hospital, Rahim Yar Khan, 
from Nov 24 to April 25, after taking approval from the 
institutional review board (Ref No. 801/IRB/SZMC/SZH 
dated 18-10-2023). The Sample size was calculated by using 
EPI Calculator with 95% level of confidence and 80% power 
of study and taking expected mean changes in micturition 
per 24 hours to be 2.78±2.6 [10] and 4.32+1.58 [9] in patients 
taking solifenacin combined with behavior therapy and 
mirabegran alone respectively.
Inclusion criteria: A population of 60 males and females aged 
18-60 years with persistent over active bladder symptoms 
from past 3 months presented in outpatient department along 
with complete medical records, were included in this study. 
Exclusion criteria: On the other hand, pregnant/lactating 
Females, patients with neurogenic bladder, stress/urgency 
incontinence, indwelling catheter, diabetic neuropathy, 
Uncontrolled hypertension. And evidence of a symptomatic 
UTI, interstitial cystitis, bladder stones, malignant disease of 
the pelvic organs were excluded from the study. Similarly, 
patients with uncontrolled narrow-angle glaucoma, urinary 
or gastric retention, severe renal impairment, or Stage 
Renal disease, and suffering from bladder outlet obstruction 
or urogynecological fistulas were also excluded from this 
study.

After taking written informed consent, patients were 
randomized by lottery method into following two groups: -
Group-I: Taking Solifenacin 5mgOD combined with 
behavioral therapy (n=30)
Group-Il: Taking mirabegron50mgOD alone (n=30)

Patients in both groups were followed in OPD every 6 weeks 
for a total of 2 follow-ups. They were asked to complete their 
bladder diary containing micturition per 24hours, episodes 
of urgency per 24 hours, and episodes of nocturia per 4 hours 
for 3 days before follow-up. The demographic information, 
examination findings, investigation reports, and treatment 
outcomes of all study subjects were recorded in the data 
collection sheet. For behavioral therapy, Pelvic floor muscle 
training was conducted. Patients were guided on how to 
effectively contract and relax their pelvic floor muscles 
while avoiding engagement of their abdominal muscles. 
Initially, participants practiced muscle contractions for 2 to 
10 seconds, followed by equal intervals of relaxation. The 
duration was progressively increased to a maximum of 10 
seconds over time. Participants were also instructed in urge 
suppression techniques and limiting fluid intake (avoiding 
consumption within three hours of bedtime and during the 
night) .

Pharmacological treatments for overactive bladder 
(OAB) primarily target the underlying pathophysiological 
mechanisms contributing to symptoms such as urgency, 
frequency, and urge incontinence [6].  Antimuscarinic agents, 
including oxybutynin, tolterodine, and solifenacin, act by 
blocking M2 and M3 muscarinic receptors in the bladder. 
These receptors mediate detrusor muscle contractions, and 
their inhibition helps regulate bladder activity, thereby 
reducing involuntary contractions and improving storage 
capacity. While effective, the use of antimuscarinic agents 
is associated with a range of side effects that includes dry 
mouth, constipation, and blurred vision. Moreover, prolonged 
high-dose use, particularly in older adults, has been linked to 
potential cognitive risks, emphasizing cautious prescribing 
in this population [7].

monotherapy of mirabegron alone. The aim of this study 
is to compare the clinical outcomes and effectiveness of 
a combination treatment—solifenacin, an antimuscarinic 
agent, plus behavioral therapy—versus mirabegron, a beta-
3 adrenergic agonist, when used alone in the management of 
Overactive Bladder Syndrome (OAB).
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Data was entered and analyzed using SPSS software (version 
25.0). An independent t-test was applied. P-value < 0.05 was 
considered statistically significant.

Among the participants, 4 individuals (6.67%) were under 
25 years old. The age group of 25 to 50 years comprised 
13 participants (21.67%), while the majority, 43 participants 
(71.67%), were over 50 years of age with an overall mean 
age of 52.4 ± 13.2 years (Table-I). The gender distribution 
shows 21 males (35%) and 39 females (65%) (Figure-I). 
The study evaluated the change in micturition frequency 
over 24 hours among participants receiving either 
Solifenacin combined with behavioral therapy (n = 30) or 
Mirabegron (n = 30). At baseline, the mean micturition 
frequency was 9.872 ± 0.215 in the Solifenacin group and 
9.800 ± 0.278 in the Mirabegron group. By the first visit 
(6th week), these values decreased further to reach 4.760 
± 0.129 in the Solifenacin group and 6.283 ± 0.029 in the 
Mirabegron group at 2nd visit (p≤0.001) (Table 2). Table 
3 illustrates the changes in nocturia frequency per 24 hours 
among participants treated with Solifenacin combined with 
behavioral therapy (n = 30) and Mirabegron (n = 30). At 
baseline, the mean nocturia frequency was 2.065 ± 0.33 in 
the Solifenacin group and 2.410 ± 0.48 in the Mirabegron 
group, which declined to 0.520 ± 0.16 in the Solifenacin 
group and 0.180 ± 0.07 in the Mirabegron group after 12 
weeks (p≤0.001). The changes in urgency episodes per 24 
hours among participants treated with Solifenacin combined 
with behavioral therapy (n=30) and Mirabegron (n=30) 
changed from 2.065 ± 0.331 in the Solifenacin group and 
2.410 ± 0.482 in the Mirabegron groupto 0.180 ± 0.078 in 
the Solifenacin group and 0.520 ± 0.162(p≤0.001), in the 
Mirabegron group over the course of treatment (Table 4). 
Compared with mirabegron, the combination therapy of 
solifenacin and Behavioral therapy has shown a significant 
reduction in micturitions per 24 hours, episodes of urgency 
per 24 hours, and episodes of nocturia per 4 hours over the 
course of treatment. The patients treated with combination 
therapy have reported fewer side effects than those treated 
with mirabegron alone.
Table-I: Age and gender distribution of patients suffering 
from overactive bladder.

Variable Category Outcome n(%) Mean ± SD

Age
< 25 years 4 (6.67)

52.4 + 13.225- 50 years 13 (21.67)

> 50 years 43 (71.67)

Figure-I: Gender distribution of patients suffering from 
over active bladder.

Gender distribution of patients suffering from Over Active 
Bladder n(%)

Male Female

 39(65)

21(35)

Table-II: Change in micturition frequency per 24 hours 
among different treatment groups (p<0.001)*with 
independent t test applied.

Variables Solifenacin 
+ behavioral 

therapy (n=30)

Mirabegron
(n=30)

P -value

Baseline 9.872 ± 0.215 9.800 ± 0.278 0.265

First visit (6th week) 7.665 ± 0.224 8.213 ± 0.267 ≤0.001

Second visit (12th week) 4.760 ± 0.129* 6.283 ± 0.029 ≤0.001

Table-III: Change in nocturia per 24 hours among 
different treatment groups (p<0.01) ** with independent 
t test applied.

Variables Solifenacin 
+ behavioral 

therapy (n=30)

Mirabegron
(n=30)

P -value

Baseline 2.065±0.33 2.410±0.48 0.002

First visit (6th week) 1.210±0.26 1.780±0.31 ≤0.001

Second visit (12th week) 0.520±0.16 0.150±0.21 ≤0.001

Table-IV: Change in urgency per 24 hours among different 
treatment groups (p<0.001)*** with independent t test 
applied.

Variables Solifenacin 
+ behavioral 

therapy (n=30)

Mirabegron
(n=30)

P -value

Baseline 2.065±0.331 2.410±0.482 =0.002

First visit (6th week) 1.010±0.21 1.670±0.29 ≤0.001

Second visit (12th week) 0.180±0.078 0.520±0.162 ≤0.001

This study evaluated the comparative efficacy of Solifenacin 
combined with behavioral therapy versus Mirabegron 
in managing overactive bladder (OAB) symptoms. The 
findings demonstrated that while both treatment groups 
showed improvement, the combination therapy significantly 
outperformed Mirabegron alone across all measured 
outcomes, including micturition frequency, nocturia, 
and urgency. The reduction in micturition frequency was 
notably greater in the Solifenacin group. This suggests 
that combining pharmacological treatment with behavioral 
strategies addresses not only the physiological but also the 
behavioral components of OAB. 

Behavioral therapy likely enhances bladder control through 
training mechanisms that complement the anticholinergic 
effects of Solifenacin. A systematic review conducted by 
Reisch et al has also suggested that behavioral therapy leads 
to phenomenal improvement in symptoms of overactive 
bladder [11].  Similarly, a randomized controlled trial has 
reported a significant difference of 12.6 points (95% CI, 6.6-
18.6 points; P < .001) after 13 weeks of treatment between 
two groups receiving pharmacological treatment plus 
behavioral therapy versus pharmacological treatment alone. 
Maximum improvement was confirmed for the frequency of 
micturition and urgency in the pharmacological treatment 
plus behavioral therapy group [12]. 
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Despite the proven benefits of Behavioral therapy in patients 
suffering from overactive bladder, the compliance rate 
is less than 30% after one year. Barriers to the long-term 
compliance of behavioral therapy in patients with overactive 
bladder (OAB) include the time and effort required to 
practice these techniques consistently, a lack of immediate 
symptom relief compared to medications, and insufficient 
support or follow-up from healthcare providers [13].  

Another study has revealed that 30% to 50% of patients who 
did not attempt one or more levels of overactive bladder 
(OAB) therapy reported that they were never offered 
behavioral therapy as a treatment option. This highlights a 
significant issue in patient education and communication 
between healthcare providers. Despite being a cornerstone of 
OAB management, behavioral therapy is often overlooked 
or not emphasized during consultations, leaving patients 
unaware of its potential benefits [14]. The study's results also 
suggest that a combination of Solifenacin and behavioral 
therapy should be prioritized for patients seeking more 
effective OAB symptom relief. While Mirabegron remains a 
valuable option, especially for patients who cannot tolerate 
anticholinergics, the superior outcomes with combination 
therapy indicate its potential as a first-line treatment [15].  

While this study provides valuable insights into the 
comparative effectiveness of Solifenacin combined with 
behavioral therapy versus Mirabegron alone in managing 
overactive bladder (OAB), several limitations exist. The 
study involved a relatively small sample size, and a larger 
sample would provide more robust and generalizable results, 
particularly for diverse patient populations across different 
settings. The study relied on clinical measures that may be 
influenced by the subjective interpretation of researchers 
or the participants themselves. Future studies should 
incorporate objective measures, such as bladder diaries or 
urodynamic testing, to reduce potential bias [16].

CONCLUSION

The combination of Solifenacin and behavioral therapy offers 
a more effective and holistic approach to managing OAB 
symptoms compared to Mirabegron alone. By addressing 
both the physiological and behavioral dimensions of the 
condition, this dual approach enhances symptom relief and 
has the potential to improve patient adherence and overall 
quality of life.

ACKNOWLEDGEMENT:The authors would like to 
express their sincere gratitude to the Department of Urology, 
Sheikh Zayed Hospital, Rahim Yar Khan for providing 
the necessary facilities, clinical support, and a conducive 
environment for the successful completion of this research
CONFLICT OF INTEREST: None.
GRANT SUPPORT AND FINANCIAL DISCLOSURE: 
None.

REFERENCES:	

1.	 Alagh A, Ramm O. Is it time to rethink our 
a p p r o a c h  t o  o v e r a c t i v e  b l a d d e r  t r e a t m e n t ? . 
Urogynecology. 2023;29(11):856-859.Doi:10.1097/
SPV.0000000000001419

2. 	 Beder D, Ashton P, Mishra V. Overactive bladder in 
women. BMJ. 2021;375:e063526. Doi:10.1136/bmj-
2020-063526

3.  	 Yudiati Y, Hasanah H. Management of overactive 
bladder. The International Journal of Medical 
Science and Health Research. 2024;5(8):44-58. 
Doi:10.70070/6tyzff17.

4.   	Funada S, Luo Y, Uozumi R, Watanabe N, Goto T, 
Negoro H, et al. Multicomponent intervention for 
overactive bladder in women: A randomized clinical trial. 
JAMA Network Open. 2024;7(3):e241784-e241784. 
Doi:10.1001/jamanetworkopen.2024.1784

5.	 Reisch B, Das R, Gardner B, Overton K. Cognitive 
components of behavioral therapy for overactive bladder: 
a systematic review. International Urogynecology 
Journal. 2021;32(10):2619-2629. Doi:10.1007/s00192-
021-04720-2

6.	 Lin CC, Kuo HC, Li JR, Chuang YC. Comparative 
study between behavior therapy and behavior therapy 
plus mirabegron 50 mg in sexually active men with 
bothersome overactive bladder symptoms–a multicenter, 
randomized study. International Neurourology Journal. 
2023;27(3):182-191. Doi:10.5213/inj.2346148.074

7.	 Babin CP, Catalano NT, Yancey DM, Pearl NZ, Koonce 
EM, Ahmadzadeh S, et al. Update on overactive 
bladder therapeutic options. American Journal of 
Therapeutics. 2024;31(4):e410-e419. Doi:10.1097/
MJT.0000000000001637

8. 	 Makhani A, Thake M, Gibson W. Mirabegron in the 
treatment of overactive bladder: safety and efficacy in 
the very elderly patient. Clinical Interventions in Aging. 
2020:575-581. Doi:10.2147/CIA.S174402

9.	 Sarkar MI, Islam MS, Azad AK, Alam R, Alam M, 
Gupta SD, et al. A quasi experiment on outcome of 
mirabegron and solifenacin in the treatment of primary 
over active bladder in a Tertiary Hospital in Dhaka, 
Bangladesh. Sir Salimullah Medical College Journal. 
2022;30(1):55-60. Doi:10.3329/ssmcj.v30i1.59382

10. 	Mattiasson A, Masala A, Morton R, Bolodeoku J. 
Efficacy of simplified bladder training in patients with 
overactive bladder receiving a solifenacin flexible‐
dose regimen: results from a randomized study. BJU 
International. 2010;105(8):1126-1135. Doi.10.1111/
j.1464-410X.2009.08910.x

11.	 Reisch B, Das R, Gardner B, Overton K. Cognitive 
components of behavioral therapy for overactive bladder: 
a systematic review. International Urogynecology 
Journal. 2021;32(10):2619-2629. Doi:10.1007/s00192-
021-04720-2

Muhammad Sajjad ,et al.



1113 Vol. 16, Issue 3, July-September, 2025

           Submitted for publication: 19-04-2025
           Accepted after revision: 30-08-2025

Solifenacin Combo vs Mirabegron in OAB

12.	 Funada S, Luo Y, Uozumi R, Watanabe N, Goto T, 
Negoro H, et al. Multicomponent intervention for 
overactive bladder in women: A randomized clinical trial. 
JAMA Network Open. 2024;7(3):e241784-e241784. 
Doi:10.1001/jamanetworkopen.2024.1784

13.	 Enemchukwu EA, Subak LL, Markland A. Barriers and 
facilitators to overactive bladder therapy adherence. 
Neurourology and Urodynamics. 2022;41(8):1983-
1992. Doi:10.1002/nau.24936

14.	 Sitto HM, Brodsky CN, Wittmann D, Wallner LP, 
Streur C, DeJonckheere M, et al. Patient and physician 
decision‐making dynamics in overactive bladder care: a 
mixed methods study. Neurourology and Urodynamics. 
2024;43(3):565-573.  Doi:10.1002/nau.25416

15.	 Sooknarine C, Farrell S, Sarma S, Salameh F, 
Burke N, Staunton B, et al. Pilot study of a digital 
behavioral therapy for overactive bladder in women. 
Urogynecology. 2024;30(12):956-961. Doi:10.1097/
SPV.0000000000001499

16.	 Gariscsak P, Gray G, Steele S, Elterman DS, Doiron 
RC. Urologist-perceived barriers and perspectives on 
the underuse of sacral neuromodulation for overactive 
bladder in Canada. Canadian Urological Association 
Journal .  2023;17(6):E165-E171. Doi:10.5489/
cuaj.8176

Authors Contributions:
Muhammad Sajjad: Substantial contributions to the 
conception and design of the work.
Syed Atif Hussain: The acquisition and  analysis of data 
for the work.
Muhammad Saddiq Haris: Interpretation of data for the 
work.
Aqib Shahzad: Drafting the work.
Shafi Ghouri: Reviewing it critically for important 
intellectual content.
Muhammad Zohaib Fazal : Final approval of the version 
to be published.


