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Abstract

Background: Post-prostatectomy stress urinary incontinence (PPSUI) is a common complication
following radical prostatectomy. This study compared the efficacy of integrative physical therapy
(IPT) and supervised pelvic floor muscle training (PFMT) in managing PPSUI.

Methods: Sixty-six men aged 50-80 years with PPSUI were randomly assigned to IPT, PFMT, or
control groups. The IPT program included electrotherapy, manual therapy, diaphragmatic
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breathing, and PFMT. The PFMT group received supervised PFMT. The control group received
sham electrotherapy. All interventions were delivered in 12 sessions over four weeks. Outcome
measures included voided volume, fluid intake, micturition frequency, incontinence frequency,
and health-related quality of life assessed using the SF-12 questionnaire.

Results: Both IPT and PFMT significantly reduced micturition and incontinence frequency and
improved SF-12 scores compared with the control group (p<0.001). The control group showed no
significant improvements across any outcome measures. IPT demonstrated superior improvements
relative to PFMT in micturition frequency, incontinence frequency, and SF-12 scores (p<0.05).
Conclusion: Both IPT and PFMT are effective for PPSUI, with IPT showing greater overall
efficacy.

Keywords: Pelvic floor muscle training, Electrical stimulation; Urinary incontinence;
Prostatectomy; Quality of life

Introduction

Radical prostatectomy (RP) is a common and effective treatment for localized prostate cancer;
however, post-prostatectomy stress urinary incontinence (PPSUI) remains a substantial and
persistent problem, impacting both men’s physical function and quality of life (1). PPSUI arises
primarily from disruption of the urethral sphincter mechanism, reduced peri-urethral support, and
compromised neuromuscular coordination after surgery (2). The rhabdosphincter and pelvic floor
muscles are crucial for urinary continence, acting in concert with the diaphragm to regulate intra-
abdominal pressure (IAP) and maintain urethral closure. When these structures are impaired, the
ability to modulate IAP and sustain pelvic floor contraction diminishes, which undermines
postural-pelvic synergy and predisposes to leakage(3).

Given this interplay between muscular support and abdominal pressure, therapeutic strategies that
simultaneously address pelvic floor activation and 1AP regulation may offer superior benefits
compared to interventions focused solely on isolated pelvic floor exercises (3,4). Pelvic floor
muscle training (PFMT) is widely recognized as a first-line conservative therapy for PPSUI, with
multiple studies showing improvements in sphincter strength and continence outcomes (5).
However, PFMT alone may not fully correct deficits in diaphragmatic coordination, lumbopelvic
stability, or neuromotor recruitment, all of which significantly contribute to functional continence
(6).

Integrative physical therapy (IPT) is a multimodal rehabilitative approach designed to target these
complex mechanisms. IPT combines diaphragmatic breathing, electrotherapy, manual therapy,
and PFMT to promote neuromuscular recruitment, optimize IAP modulation, and enhance pelvic
floor function within a cohesive, functionally integrated framework (7-9). Despite its theoretical
advantages, there is limited empirical evidence directly comparing IPT with standard supervised
PFMT in men suffering from PPSUI.

Thus, the objective of this randomized controlled trial was to compare the effectiveness of IPT
versus supervised PFMT in reducing urinary incontinence symptoms and improving health-related
quality of life in men with PPSUI following RP. We hypothesized that IPT would yield greater
improvements due to its multimodal, physiologically integrated design.

Material and methods

Study design:

This randomized controlled trial compared the effects of two active interventions, integrative
physical therapy (IPT) and supervised pelvic floor muscle training (PFMT), with a sham-



controlled group in men with PPSUI. Participants were randomly assigned to PFMT, IPT, and
control groups. The study protocol was independently reviewed and approved by the relevant
ethical board. This study was approved by the Rehabilitation Science School of the University of
Medical Science Ethics Committee (IR.SBMU.RETECH.REC.1399.1317). This study was
registered in the Iranian registry of clinical trials (IRCT20151028024751N1).

This study was conducted in collaboration with the urology department of regional hospitals.
Patient recruitment occurred during routine visits between September 2020 and March 2021 and
after that, the study procedure started. A total of 66 patients were selected according to study
criteria and randomly assigned to one of three groups using a random number generator: PFMT,
control, or an IPT approach. This study design, conduct, and reporting adhered to Consolidate
Standards of Reporting Trials (CONSORT) guidelines.

All participants provided written informed consent before enrollment, with explicit
acknowledgment of their right to withdraw from the study at any time without penalty. Upon entry,
comprehensive baseline assessments were conducted, encompassing demographic data (age,
height), detailed medical history, and complete medication reconciliation. Furthermore, baseline
Health-related quality of life (HRQoL) status and voiding patterns (including voided volume (ml),
fluid intake (ml), micturition frequency (per day), micturition frequency, and incontinence
frequency (per day)) were characterized through the administration of the SF-12 Health Survey
and 7-day Voiding diaries before the start of the study before randomization.

Eligibility criteria:

Participants were male patients aged 50 to 80 years with a diagnosis of PPSUI confirmed by
urological specialists. Exclusion criteria encompassed: pre-existing major neurological conditions
(e.g., Parkinson's disease, multiple sclerosis, central nervous system anomalies); uncontrolled
diabetes mellitus; peripheral neuropathy or other conditions affecting the peripheral nervous
system; significant orthopedic comorbidities of the spine or pelvis; current use of duloxetine or
other pharmacologic treatments for incontinence; and prior post-surgical rehabilitation for
incontinence. Patients with a history of radiotherapy or chemotherapy for cancer were also
excluded. The interval between radical prostatectomy and study enrollment was 1 to 3 months (3,
10).

Outcome measures:

HRQoL was evaluated using the 12-item Short-Form Health Survey (SF-12), which is a validated
and reliable instrument commonly used in similar research (11). A previously validated Persian
translation of the SF-12 was employed(12). This instrument assesses HRQoL across eight
domains: 1) physical functioning (limitations in physical activities due to health problems); 2)
social functioning (limitations in social activities due to physical or emotional problems); 3) role-
physical (limitations in usual role activities due to physical health problems); 4) bodily pain; 5)
mental health (psychological distress and well-being); 6) role-emotional (limitations in usual role
activities due to emotional problems); 7) vitality (energy and fatigue); and 8) general health
perceptions. SF-12 composite scores were interpreted according to established cut-points: 37-48
indicating good HRQoL, 25-36 indicating moderate HRQoL, and 12-24 indicating low.poor
HRQoL according to established cut-points previously validated in HRQoL research (13). Voiding
diaries were utilized to assess incontinence parameters, including voided volume, fluid intake,
micturition frequency, and incontinence frequency. The validity and reliability of voiding diaries
for this purpose have been previously demonstrated (14).



Procedure:

To mitigate potential bias, a randomized, assessor-blinded, sham-controlled trial was conducted.
The outcome assessor was blinded to group allocation, but participants were aware of their
assigned group due to the nature of the interventions. Participants were allocated to receive either
12 sessions of active physiotherapy (IPT or PEMT groups) or a sham intervention (control group)
over a one-month period. A blinded assessor, independent of the treatment allocation, collected all
outcome measures at baseline and immediately following the intervention.

Baseline assessments included demographic data (height, weight, age), a one-week pre-
intervention voiding diary, and the SF-12 Health Survey to evaluate baseline health-related quality
of life. Weekly voiding diary entries were recorded by participants throughout the one-month
intervention period, with an additional week of data collected post-intervention. The SF-12 Health
Survey was re-administered at the end of the intervention to assess changes in health-related
quality of life.

Intervention:
The IPT group received 12 sessions of a multi-modal intervention comprising: (1) interferential
current (IF) electrotherapy, (2) neuromuscular manual therapy, and (3) a targeted therapeutic
exercise program (diaphragmatic breathing, the "knack™ maneuver, and pelvic floor muscle
training (PFMT)).
The rationale for this combined approach was to leverage synergistic effects. Electrotherapy and
manual therapy aimed to facilitate targeted musculature, optimizing patient performance of
breathing and pelvic floor exercises (3). Diaphragmatic breathing was incorporated to modulate
intra-abdominal pressure, thereby enhancing the efficacy of PFMT (7). Each treatment session in
the multi-modal arm lasted approximately 55 minutes, with both groups completing 12 sessions
over four weeks (three sessions per week).

1. Electrotherapy: Interferential current (IF) was administered for 15 minutes at 100 Hz frequency,
using a bipolar cross-configuration with electrodes placed bilaterally on the medial thighs and
lower abdomen. This modality was employed to prepare the pelvic floor musculature for
exercise and facilitate voluntary contractions, demonstrating positive effects on urinary
incontinence (15).

2. Manual Therapy: Neuromuscular therapy was integrated to modulate IAP via targeted treatment
of the diaphragm and iliopsoas musculature, with the potential to mitigate urinary incontinence.
This mechanism is hypothesized to involve trigger point and myofascial release, promoting
restoration of musculoskeletal and central nervous system homeostasis. Modulation of IAP can
optimize PFMT, as pelvic floor muscle contraction can inadvertently elevate intra-abdominal
pressure, potentially exacerbating PPSUI. Furthermore, this technique may enhance
diaphragmatic excursion, supporting the subsequent breathing exercises (3).

3. Exercise Therapy: All participants in the treatment group received initial instruction and a
standardized home exercise program. Subsequent sessions included therapist supervision and
exercise correction (16). Home exercise frequency was individualized based on participant
presentation and capacity. The exercise program consisted of: 1) diaphragmatic breathing
exercises to regulate IAP fluctuations during PFMT, mitigating the risk of PPSUI exacerbation
(7); 2) the "knack™ maneuver to enhance pelvic floor muscle awareness and control during
activities that elicit increases in IAP(17), with potential synergistic benefits from the preceding
diaphragmatic breathing exercises; and 3) PFMT, initiated after participants demonstrated



adequate pelvic floor muscle awareness and control (16).The IPT group received training from
physiotherapists for diaphragmatic breathing in addition to knack and Kegel exercises
(7).Home-exercise adherence was monitored using participant-reported daily logs, which were
checked at each treatment session.
The PFMT group received a targeted therapeutic exercise program (the "knack™ maneuver, and
PFMT for 12 sessions (three sessions per week)). The IPT and PFMT group received training from
physiotherapists for knack exercise first to get familiarized with pelvic floor muscles and then
Kegel exercise to improve the performance of pelvic floor muscles in control of incontinence (5,
16).
The control group received 12 sessions of sham electrotherapy, utilizing identical electrode
placement (bilateral medial thighs and lower abdomen) but with no current. The control group
received only sham electrotherapy and did not perform any therapeutic exercises.

Data analysis

Sample size was calculated a priori using G*Power (version 3.1). Assuming a medium-to-large
effect size (Cohen’s f= 0.40) for between-group differences on the primary outcome (incontinence
frequency), with an alpha level of 0.05 and power (1—f) of 0.80 for a one-way ANOVA with three
groups, the required sample size was 60 participants (20 per group)(18). To account for an
anticipated 10% attrition rate, the final target sample size was set at 66 participants. The assumed
effect size (f = 0.40) was based on previous randomized controlled trials evaluating PFMT and
multimodal rehabilitation interventions for post-prostatectomy urinary incontinence, which
reported effect sizes in a comparable range (19, 20). The statistical analysis was used with SPSS-
22 software. The Kolmogorov-Smirnov (K-S) test was used to assess the normality of the baseline
and demographic variables. Since the K-S test showed no significant deviations from normality,
ANOVA tests were then employed to compare the groups (IPT, PFMT, and control). Finally,
where ANOVA revealed significant differences between groups, post hoc Tukey's Honestly
Significant Difference (HSD) tests were used for multiple comparisons between three groups. The
significant levels were considered <0.05.

Results

A total of 66 participants completed the study (Control n=22, PFMT n=22, IPT n=22). Table 1
presents demographic characteristics, baseline clinical variables, and Kolmogorov—Smirnov (K-
S) test results for each group. No statistically significant baseline differences were observed among
the groups for demographic or clinical variables (all p>0.05). K-S test values reflect baseline (pre-
intervention) normality assessment.

Table 1. Demographic and baseline characteristics of participants in each group (Control
n=22, PEFMT n=22, IPT n=22) and K-S test results.

Control group (n=22) IPT (n=22) PFMT (n=22)
Variable mean K-S mean K-S mean K-S result
+SD result *=SD result *=SD
Height (cm) 170.4+2.2 0.200 170.2+2 0.200 169.8+2.1 0.200
Weight (Kg) 67.1+3.1 0.200 68.4+3.6 0.142 68.5+3.7 0.135
BMI (body mass index) 23.1t+1.2 0.200 23.6x1.4 0.200 23.7+1.5 0.200

(kg.m?)




Age (years) 64.4+3.5 0.158 64.6+3.7 0.200 65.5+2.8  0.200

SF12 29.1+0.9 0.200 30.4+0.9 0.200 36.0+0.7  0.200
Voided volume (ml) 1611.7+82.1  0.200 1601.6+66.7 0.200 1611.0+42 0.200
9
Fluid intake (ml) 2031.5+120.9 0.200 1979.5+125.1 0.200 2198.8+15 0.200
7 0.3

Micturition frequency (per 10.1+0.4 0.200 9.8+0.4 0.200 10.2+0.4  0.200
day)

Incontinence frequency 7.1+0.4 0.117 8+05 0.112 7.2+0.5 0.115
(per day)

Notes: SD = standard deviation, K-S = Kolmogorov—Smirnov test, BMI = body mass index, IPT
= integrative physical therapy group, PFMT = Pelvic floor muscle training group. Kolmogorov—
Smirnov tests were conducted on baseline data only (pre-intervention).

Baseline clinical measurements, including fluid intake (p=0.39), voided volume (p=0.98),
micturition frequency (p=0.75), incontinence frequency (p=0.33), and SF-12 composite score
(p=0.59), showed no significant differences between groups (Table 1). This confirmed suitability
for subsequent parametric analyses.

Table 2. ANOVA results for dependent variables before and after intervention (Control
n=22, PEMT n=22, IPT n=22).

Variable Control IPT PEMT P-value
Mean mean mean
+SD +SD +SD
SF12 befor 29.1+0.9 30.4+0.9 36+0.7 p =0.593
e
after  30.8+1 42+0.5 36+0.7 P<0.001"
Voided volume (ml) befor 1611.7482. 1601.6+66.7 1611.0+42.9 P =0.982
e 1
after  1514+83.7 1343.3t74.4 1229.7+70.1 P=0.036"
Fluid intake (ml) befor 2031.5+12 1979.5+125.1 2198.8+150.3 P=0.392
e 0.9 7
after 1895.5+12 1683.6£124.2 1639.05+116.1 P=0.288
4.2 8
Micturition frequency (per befor 10.1+0.4 9.8+0.4 10.2+0.4 P=0.756
day) e
after  9.2+0.3 6.9+0.2 8.1+0.2 P<0.001"
Incontinence frequency (per befor 7.1+0.4 8+0.5 7.2£0.5 P=0.334
day) e
after 6.5+0.4 1.1+0.2 3.9+0.4 P<0.001"

Notes: * =significant difference, IPT = integrative physical therapy group, PFMT = Pelvic floor
muscle training group

Table 2 summarizes pre- and post-intervention values for all outcome variables. ANOVA revealed
significant between-group differences following the intervention for SF-12 (p<0.001), voided



volume (p=0.036), micturition frequency (p<0.001), and incontinence frequency (p<0.001),
whereas fluid intake showed no significant group effect (p=0.288)

SF-12 scores increased in all groups post-intervention, with the IPT group demonstrating the
greatest improvement, followed by PFMT and control. Post hoc Tukey tests indicated significantly
higher SF-12 scores in both IPT (p<0.001) and PEFMT (p<0.001) compared with the control group,
and significantly higher scores in IPT compared to PFMT (p<0.001).

Voided volume decreased in all three groups after the intervention. However, the reduction was
significantly greater in the PFMT group compared with the control group (p=0.028), while no
significant difference was observed between IPT and PFMT (p=0.547) or between IPT and control
(p=0.261).

Fluid intake decreased slightly in all groups, with no statistically significant differences between
groups (p=0.288), indicating comparable fluid behavior across groups during the intervention
period.

Micturition frequency decreased in all groups following the intervention, with the IPT group
showing the greatest reduction. Post hoc analysis revealed that IPT demonstrated significantly
lower micturition frequency than both the control (p<0.001) and PFMT groups (p=0.036). The
PFMT group also showed a significant reduction compared with the control group (p=0.045)
Incontinence frequency decreased in all groups, with the IPT group showing the most pronounced
reduction. Tukey HSD tests showed that both IPT (p<0.001) and PFMT (p<0.001) significantly
outperformed the control group, and IPT demonstrated significantly lower incontinence frequency
than PFMT (p<0.001).

Table 3. Tukey HSD post hoc comparisons for dependent variables (Control n=22, PFMT
n=22, IPT n=22).

Group | GroupJ Mean difference  SE P-value
Incontinence Control IPT 5. 36 0.549 P<001"
frequency (per day) Control PFMT 2.63 0.549 P<001"
IPT PFMT -2.72 0.549 P<001"
Voided volume (ml) Control IPT 170.68 107.97 0.261
Control PFMT 284.22 107.97  0.028"
IPT PFMT 113.45 107.97  0.547
Micturition frequency Control IPT 2.31 0.465 P<001"
(per day) Control PFEMT 1.13 0.465 0.045"
IPT PFMT -1.18 0.465  0.036
SF12 Control IPT -11.27 1.12 P<001"
Control PFMT -5.27 1.12 P<001"
IPT PFMT 6 1.12 P<001"

Notes: * =significant, SE: standard error, IPT = integrative physical therapy group, PFMT = Pelvic
floor muscle training group

Discussion:
This study investigated the effectiveness of PFMT and a novel IPT approach for managing PPSUI.
Our findings confirm that therapist-supervised PFMT, incorporating the "knack™ maneuver



alongside the Kegel exercise, yields significant improvements in key clinical parameters, including
incontinence and micturition frequency, voided volume, and HRQoL. These results are consistent
with previous studies demonstrating the positive impact of PFMT on post-prostatectomy urinary
incontinence (5, 16).The inclusion of the "knack" maneuver, designed to optimize pelvic floor
muscle contraction during increased IAP, likely contributed to the observed improvements by
enhancing patients' ability to proactively support the rhabdosphincter's function during periods of
increased abdominal pressure. This is crucial, as the rhabdosphincter plays a vital role in
maintaining continence, particularly after prostatectomy when other continence mechanisms
(Proximal intrinsic ~ sphincter and urethral suspensory mechanism) may be
compromised(21).Previous studies have shown that the Knack maneuver improves pelvic floor
muscle function and reduces stress incontinence episodes (10, 21).

However, recognizing the limitations of isolated PFMT in addressing the complex interplay of
factors contributing to PPSUI, we explored the potential benefits of an IPT intervention. This
multi-modal approach, combining electrotherapy, manual therapy, and therapeutic exercise, aimed
to synergistically target pelvic floor muscle function, IAP regulation, and the coordination between
these systems, ultimately supporting optimal rhabdosphincter function. Previous studies have
reported that combining electrical stimulation and manual therapy with pelvic floor exercises can
enhance continence outcomes compared to exercises alone (3, 6, 8, 9, 15). The IPT group also
experienced significant improvements including incontinence and micturition frequency, and
HRQoL, over both control and PFMT groups suggesting that this comprehensive strategy may
offer advantages over PFMT.

The rationale behind the IPT approach was to address the multifaceted nature of PPSUI. To address
the common challenge of patients struggling with effective pelvic floor muscle activation during
PFMT, IF was included in the treatment. IF aims to stimulate muscle contractions, potentially
leading to increased muscle strength. This enhanced muscle strength, in turn, may improve the
function of the rhabdosphincter, a critical muscle for urinary continence, by providing indirect
support.(22). Manual therapy targeting the diaphragm and iliopsoas aimed to optimize IAP
regulation, a critical factor in continence, by improving pelvic stability and the coordinated action
of the pelvic floor and diaphragm, which in turn influences the functional environment of the
rhabdosphincter (3). Previous evidence supports that diaphragmatic breathing and targeted manual
therapy can improve intra-abdominal pressure regulation and optimize pelvic floor function (4, 7).
Furthermore, the inclusion of breathing exercises, particularly diaphragmatic breathing, aimed to
further enhance IAP control and promote relaxation of abdominal muscles during PFMT,
potentially maximizing the effectiveness of the exercises and reducing strain on the
rhabdosphincter (7).

While the IPT intervention is more resource-intensive than standard PFMT, its design reflects an
attempt to overcome the limitations of conventional physiotherapy for PPSUI. The superiority of
IPT over PFMT was quantitatively evident in several outcomes. Incontinence frequency decreased
by 2.72 episodes per day in the IPT group compared with PFMT, corresponding to a large effect
size (Cohen’s d = 1.06). Micturition frequency also decreased by 1.18 episodes per day,
representing a moderate effect size (d = 0.54). Additionally, HRQoL improved by 6 points on the
SF-12, a change associated with a large effect size (d = 1.14) and exceeding established MCID
thresholds. These findings indicate that the statistically significant improvements observed in the
IPT group also translate into clinically meaningful benefits for continence and quality of life By
integrating synergistic modalities, the IPT approach aimed to more effectively address the complex
pathophysiology of PPSUI, particularly the often-overlooked role of IAP dysregulation and its



impact on rhabdosphincter function (23). Unlike previous multi-modal physiotherapy programs,
the IPT protocol in this study incorporates several distinct elements. Earlier studies typically
combined electrical stimulation with PFMT alone (3, 15), whereas our approach integrates targeted
manual therapy to the diaphragm and iliopsoas specifically to modulate intra-abdominal pressure
(1AP), followed by structured diaphragmatic breathing retraining to optimize pelvic floor—
diaphragm coordination. This sequencing (manual release — breathing correction — IF-assisted
activation — supervised PFMT) has not been previously applied in post-prostatectomy patients.
Additionally, most multi-modal reports have focused on non—post-prostatectomy populations (7,
9), while our protocol was designed for the unique continence mechanism deficits following
radical prostatectomy. These distinctions support the novelty of IPT and may explain its superior
clinical outcomes compared with PFMT. The combination of enhanced pelvic floor muscle
activation through IF, coupled with targeted IAP management through manual therapy and
breathing exercises, may explain the observed benefits of the IPT intervention by optimizing the
rhabdosphincter's ability to effectively contribute to continence. These findings align with previous
studies indicating that multi-modal interventions can more effectively improve continence
outcomes than isolated PFMT (3, 8, 9, 15). Future research comparing IPT directly to PFMT is
warranted to definitively determine the relative efficacy of these approaches and to further explore
the mechanisms by which the IPT intervention exerts its effects, particularly concerning its
influence on rhabdosphincter function and its interaction with IAP. Furthermore, investigations
into the long-term effects of both PFMT and IPT are necessary to inform clinical practice and
optimize the management of PPSUI.

Limitation and suggestion
The main limitation of this study was the lack of long-term follow-up due to limitations in patients'
visits. Future studies could follow up with patients to assess the long-term effects of treatments.

Conclusion

The findings demonstrated that the IPT intervention resulted in significantly greater reductions in
incontinence frequency and micturition frequency, along with significantly improved HRQoL
scores, compared to the PEMT group. These findings suggest that the IPT approach offers superior
efficacy in managing PPSUI. The observed benefits of combining IF with PFMT are consistent
with previous research demonstrating the enhanced effects of combined electrotherapy and
exercise. Similarly, the inclusion of breathing exercises aligns with studies indicating their
synergistic benefits when combined with PEMT for improving Ul outcomes.

PPSUI presents a significant clinical challenge with various management available strategies. The
substantial improvements observed in both the IPT and the PFMT groups further support the value
of targeted physiotherapy in managing this condition.

Ethical Considerations

This study was conducted in accordance with the ethical principles outlined in the Declaration of
Helsinki (2002 version) and with the ethical standards of the country in which the research was
performed. Ethical approval was obtained from the institutional ethics committee, and all
participants provided written informed consent prior to inclusion in the study. The study protocol
was independently reviewed and approved by the relevant ethical board. This study was approved
by the Rehabilitation Science School of the University of Medical Science Ethics Committee



(IR.SBMU.RETECH.REC.1399.1317). This study was registered in the Iranian registry of clinical
trials (IRCT20151028024751N1).

This study was approved by the Rehabilitation Science School of the University of Medical
Science Ethics Committee (IR.SBMU.RETECH.REC.1399.1317). This study was registered in
the Iranian registry of clinical trials (IRCT20151028024751N1).

Financial disclaimer/conflict of interest:
None

Funding:
This research received no specific grant from any funding agency in public, commercial, or not-
for-profit sectors

Declarations of interest

Mohammad Sheibanifar: The author declares that there is no conflict of interest
Zahra Ebrahimabadi: The author declares that there is no conflict of interest

Hoda Niknam: The author declares that there is no conflict of interest

Farshad Okhovatian : The author declares that there is no conflict of interest

Alireza Akbarzadeh Baghban :The author declares that there is no conflict of interest
Marzieh Mortezanejad: The author declares that there is no conflict of interest

Author’s participation

o Mohammad Sheibanifar: Study design, implementation of intervention, manuscript
drafting

o Zahra Ebrahimabadi: implementation of intervention, manuscript drafting

o Hoda Niknam: Data collection

o Farshad Okhovatian: Study design, data analysis

o Alireza Akbarzadeh Baghban :Data analysis
Marzieh Mortezanejad: Manuscript editing
Marzieh Mortezanejad: The author declares that there is no conflict of interest

Acknowledgements:
The authors thank all individuals who contributed to this study.

References

1.  OQuanes Y, Hermi A, Chaker K, Bibi M, Mrad Daly K, Nouira Y. Impact of Urinary
Incontinence on the Quality of Life After Open Retropubic Radical Prostatectomy. Cureus.
2022;14(8):e28106.

2. Gacci M, De Nunzio C, Sakalis V, Rieken M, Cornu JN, Gravas S. Latest Evidence on Post-
Prostatectomy Urinary Incontinence. Journal of clinical medicine. 2023;12(3).

3. Barassi G, Bellomo RG, Frondaroli F, Frondaroli S, Santarelli A, Di Felice PA, et al.
Integrated Rehabilitation Approach with Manual and Mechanic-Acoustic Vibration
Therapies for Urinary Incontinence. Adv Exp Med Biol. 2019;1211:41-50.


https://www.researchgate.net/profile/Hoda-Niknam-3?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InByb2ZpbGUiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://pubmed.ncbi.nlm.nih.gov/?term=Akbarzadeh+Baghban+A&cauthor_id=37330753
https://www.researchgate.net/profile/Hoda-Niknam-3?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InByb2ZpbGUiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://pubmed.ncbi.nlm.nih.gov/?term=Akbarzadeh+Baghban+A&cauthor_id=37330753

10.

11.

12.

13.

14.

15.

16.

17.

Dietze-Hermosa M, Hitchcock R, Nygaard IE, Shaw JM. Intra-abdominal Pressure and
Pelvic Floor Health: Should We Be Thinking About This Relationship Differently? Female
pelvic medicine & reconstructive surgery. 2020;26(7):409-14.

Wu ML, Wang CS, Xiao Q, Peng CH, Zeng TY. The therapeutic effect of pelvic floor muscle
exercise on urinary incontinence after radical prostatectomy: a meta-analysis. Asian J
Androl. 2019;21(2):170-6.

Grewar H, McLean L. The integrated continence system: a manual therapy approach to the
treatment of stress urinary incontinence. Man Ther. 2008;13(5):375-86.

Zivkovic V, Lazovic M, Vlajkovic M, Slavkovic A, Dimitrijevic L, Stankovic I, et al.
Diaphragmatic breathing exercises and pelvic floor retraining in children with dysfunctional
voiding. Eur J Phys Rehabil Med. 2012;48(3):413-21.

Zivkovic VD, Stankovic I, Dimitrijevic L, Kocic M, Colovic H, Vlajkovic M, et al. Are
Interferential Electrical Stimulation and Diaphragmatic Breathing Exercises Beneficial in
Children With Bladder and Bowel Dysfunction? Urology. 2017;102:207-12.

Ladi-Seyedian SS, Sharifi-Rad L, Kajbafzadeh AM. Pelvic floor electrical stimulation and
muscles training: a combined rehabilitative approach for management of non-neuropathic
urinary incontinence in children. Journal of pediatric surgery. 2019;54(4):825-30.

Miller JM, Sampselle C, Ashton-Miller J, Hong GR, DeLancey JO. Clarification and
confirmation of the Knack maneuver: the effect of volitional pelvic floor muscle contraction
to preempt expected stress incontinence. Int Urogynecol J Pelvic Floor Dysfunct.
2008;19(6):773-82.

Chow PM, Chuang YC, Hsu KCP, Shen YC, Liu SP. Impact of Female Stress Urinary
Incontinence on Quality of Life, Mental Health, Work Limitation, and Healthcare Seeking
in China, Taiwan, and South Korea (LUTS Asia): Results from a Cross-Sectional,
Population-Based Study. International journal of women's health. 2022;14:1871-80.
Montazeri A, Vahdaninia M, Mousavi SJ, Omidvari S. The Iranian version of 12-item Short
Form Health Survey (SF-12): factor structure, internal consistency and construct validity.
BMC public health. 2009;9:341.

Ware J, Jr., Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of
scales and preliminary tests of reliability and validity. Med Care. 1996;34(3):220-33.
Jimenez-Cidre MA, Lopez-Fando L, Esteban-Fuertes M, Prieto-Chaparro L, Llorens-
Martinez FJ, Salinas-Casado J, et al. The 3-day bladder diary is a feasible, reliable and valid
tool to evaluate the lower urinary tract symptoms in women. Neurourology and urodynamics.
2015;34(2):128-32.

Sing Kai Lo JN, Yuelong Cao,. ADDITIVE EFFECT OF INTERFERENTIAL THERAPY
OVER PELVIC FLOOR EXERCISE ALONE IN THE TREATMENT OF FEMALE
URINARY STRESS AND URGE INCONTINENCE: A RANDOMIZED CONTROLLED
TRIAL. Hong kong physiotherapy journal. 2003;21(1):6.

Straczynska A, Weber-Rajek M, Strojek K, Piekorz Z, Styczynska H, Goch A, et al. The
Impact Of Pelvic Floor Muscle Training On Urinary Incontinence In Men After Radical
Prostatectomy (RP) - A Systematic Review. Clinical interventions in aging. 2019;14:1997-
2005.

Miller JM, Hawthorne KM, Park L, Tolbert M, Bies K, Garcia C, et al. Self-Perceived
Improvement in Bladder Health After Viewing a Novel Tutorial on Knack Use: A
Randomized Controlled Trial Pilot Study. J Womens Health (Larchmt). 2020;29(10):1319-
217.



18.

19.

20.

21.

22.

23.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible statistical power analysis
program for the social, behavioral, and biomedical sciences. Behavior research methods.
2007;39(2):175-91.

Centemero A, Rigatti L, Giraudo D, Lazzeri M, Lughezzani G, Zugna D, et al. Preoperative
pelvic floor muscle exercise for early continence after radical prostatectomy: a randomised
controlled study. European urology. 2010;57(6):1039-43.

Filocamo MT, Li Marzi V, Del Popolo G, Cecconi F, Marzocco M, Tosto A, et al.
Effectiveness of early pelvic floor rehabilitation treatment for post-prostatectomy
incontinence. European urology. 2005;48(5):734-8.

Yakit Yesilyurt S, Ozengin N, Topguoglu MA. Comparing the efficacy of the Knack
maneuver on pelvic floor muscle function and urinary symptoms using different teaching
methods: a prospective, nonrandomized study. International urogynecology journal.
2022;33(10):2895-903.

Hinata N, Murakami G. The urethral rhabdosphincter, levator ani muscle, and perineal
membrane: a review. BioMed research international. 2014;2014:906921.

YuK, BuF,JianT, Liu Z, Hu R, Chen S, et al. Urinary incontinence rehabilitation of after
radical prostatectomy: a systematic review and network meta-analysis. Frontiers in
oncology. 2023;13:1307434.



