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Abstract: Background and Objectives: Post-radical prostateectomy urinary incontinence
(PRP-UI) impacts a large majority of prostate cancer survivors, and is strongly linked to high
levels of psychological morbidity such as anxiety and depression. Pelvic floor muscle training
(PFMT) with electrical stimulation (ES) proved to be effective in speeding up the rate of urinary
recovery; nevertheless, the most effective period after surgery to start combined rehabilitation is
not yet clear. The purpose of this study was to determine the effect of the initiation of Pelvic floor
muscle training and ES at various post-operative periods on recovery of urinary control, anxiety,
and depressive symptoms among prostate cancer patients undergoing radical prostatectomy
(RP). Methods:This prospective, parallel-group, randomized controlled trial involved 113 men
undergoing robot-assisted radical prostatectomy (RARP) in two tertiary urology centers. The
participants were randomly allocated to three groups Group A (immediate PFMT+ES, initiated
within 24 hours after surgery; n = 38), Group B (early PFMT+ES, initiation at catheter removal,
mean 7.2 days; n = 38), and Group C (delayed PEMT+ES, initiation at 6 weeks after surgery; n
= 37). The main outcomes were the International Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF), 24-hour pad weight test, and pad usage at 3 months and 6 months.
The Generalized Anxiety Disorder-7 (GAD-7) scale, Patient Health Questionnaire-9 (PHQ-9),
pelvic floor muscle strength (PFMS) assessed using perineal dynamometry, and SF-36 Mental
Component Summary (MCS) scores were considered as secondary outcomes. Results: At 3
months, continence rates (defined as 0—1 security pad/day) were 52.6%, 73.7%, and 34.2% for
Groups A, B, and C, respectively (p < 0.001). At 3 and 6 months, Group B showed much better
results in all urinary parameters than the Groups A and C (p < 0.001). GAD-7 scores at 6 months
were 5.1+2.3, 3.8+1.9, and 6.4+2.7 for Groups A, B, and C, respectively (p = 0.001). PHQ-9
scores at 6 months were 5.442.4, 3.9+2.0, and 7.1+2.9 for Groups A, B, and C, respectively (p <
0.001). Strong positive correlations were found between ICIQ-SF scores and both GAD-7 (r =
0.58, p < 0.001) and PHQ-9 (r = 0.61, p < 0.001). The strength of the pelvic floor muscles was
a considerable negative predictor of anxiety and depression (f = -0.54, p < 0.001 and = -0.59,
p < 0.001, respectively). Conclusion: PFMT with electrical stimulation on catheter removal
(mean 7.2 days after surgery) results in better urinary continence recovery and more anxiety and
depression reduction than immediate or delayed intervention. The restoration of urinary function
was strongly correlated with psychological outcomes and thus rehabilitation protocols should be
conducted timely in the context of an integrated biopsychosocial approach to the management of
prostate cancer survivors.

Keywords: radical prostatectomy; pelvic floor muscle training; electrical stimulation; urinary
incontinence; anxiety; depression; prostate cancer rehabilitation; postoperative interval
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1. Introduction

In most high-income countries, prostate cancer is the most commonly diagnosed
cancer in men, being about 15 percent of all cancer diagnoses in men worldwide [1].
Radical prostatectomy (RP), including retropubic and more and more robot-assisted
procedures is the most common curative treatment modality in localized disease
and it has shown to produce better long-term oncological results in the properly
chosen patient [2,3]. Although there have been significant improvements in surgical
practice, post-radical prostatectomy urinary incontinence (PRP-UI) is among the most
debilitative and common complications in the surgery with reported incidences of 6
to 87% based on patient selection, surgical expertise, definition of urinary continence
used and the follow-up period [4,5].

Psychological sequelae of PRP-UI are severe and have been systematically
misjudged in the wider literature of management. Recent meta-analyses have
shown that prostate cancer survivors with perineal urinary continence display much
higher rates of clinically significant anxiety (prevalence 27-42%) and depression
(prevalence 21-38%) than continent counterparts and age-matched controls [6,7].
This bilateral aspect of the relationship, i.e. incontinence causes anxiety and
depression and in turn these conditions may cause poor adherence to rehabilitation,
constitutes a cycle whose therapeutic significance lies in breaking it as soon as
possible [8]. The domain of everyday functioning affected by urinary incontinence
after RP includes occupational involvement, social interactions, sexual self-concept
and partner relationships, which, in combination, negatively affect mental health
reserve [9,10].

Pelvic floor muscle training (PFMT) is the first line evidence-based rehabilitation
treatment of PRP-UI. A seminal Cochrane Review established that PFMT hastens
a urinary continence recovery and minimizes the severity of incontinence in the
immediate postoperative phase [11]. Recently, electrical stimulation (ES) of the
pelvic floor musculature has been applied as the basis of combinatorial rehabilitation
approaches which have shown greater effectiveness than PEFMT alone. ES modalities
such as functional electrical stimulation (FES), transcutaneous electrical nerve
stimulation (TENS), and interferential current therapy can stimulate neuromuscular
re-education through stimulating the recruitment of motor units, increasing afferent
sensory feedback, decreasing detrusor overactivity, and possibly mitigating
periurethral tissue atrophy after sphincter trauma [12,13].

Although the individual effectiveness of both PFMT and ES is established, it is
still a crucial yet unanswered issue in clinical practice whether to start a combination
of PFMT+ES programs immediately after RP. The previous studies have been
constrained by the heterogeneity of the patients, inconsistent methods of surgery,
inconsistent parameters of the interventions, and a universal inability to systematically
measure psychological outcomes and urological outcomes [14,15]. There is limited
evidence on the impact of timeliness of rehabilitation on mood disorders, anxiety
and health-related quality of life, and no published randomized controlled trial has
directly studied the psychological differences in initiating combined PFMT+ES at
specific postoperative intervals [16].

This study was intended to fill these gaps by undertaking a prospective
randomized controlled trial, comparing three different initiation periods of combined
PFMT+ES, including immediate (within 24 hours), early (at catheter removal) and
delayed (at 6 weeks) with respect to recovery of urinary continence, pelvic floor
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muscle strength, and psychological outcomes such as anxiety, depression, and health-
related quality of life in men undergoing robot-assisted radical prostatectomy.

2. Materials and methods

2.1. Study design and setting

It was a prospective, three-arm, parallel-group, randomized controlled trial,
which took place between January 2022 and September 2023 in two tertiary
academic urology centers. The trial was registered at the International Standard
Randomised Controlled Trial Number registry (ISRCTN14286374) and was ethically
approved by the Institutional Review Boards of both institutions (Reference: KFMC-
IRB-2021-0087; UL-IRB-2021-112). Informed consent was given to all participants
in written form before the start of the study. The trial was carried out in compliance
with the principles of the Declaration of Helsinki and was reported based on the
Consolidated Standards of Reporting Trials (CONSORT) 2010 principles.

2.2. Participants

The inclusion criteria were adult men (age 18 years and older) with
histologically proven prostate adenocarcinoma who were to undergo robot-assisted
radical prostatectomy (RARP) with a curative basis. The main inclusion criteria
included: clinical stage T1c-T3a disease; Eastern Cooperative Oncology Group
(ECOG) performance status 0-1; pre-operative urinary continence (0 pads/day); and
understanding and adherence to the study requirements. Major exclusion criteria were:
pelvic irradiation previously; pelvic or urethral surgery previously; neuromuscular
disorders affecting the lower urinary tract; biochemical recurrence within 3 months of
surgery; inability to attend 80% of scheduled rehabilitation sessions.

2.3. Randomization and blinding

Block randomization (block size 6) was carried out with the help of a computer-
generated allocation sequence created by an independent statistician with sealed,
opaque, sequentially numbered envelopes. Allocation was not revealed to the
clinical team until the stage of intervention assignment. Since the nature of physical
rehabilitation interventions could not allow full blinding of the participants and
treating physiotherapists, the outcome assessors who administered psychometric
instruments and interpreted urodynamic data were blinded to the group allocation
during the entire study period. The statistical analysis was done by a blind
biostatistician who was not involved in the trial.

2.4. Intervention protocols

Each of the participants had a standardized robot-aided radical prostatectomy
by two well-trained urological surgeons (> 200 RARP procedures annually each).
Every surgery used a standard nerve-sparing procedure whenever appropriate
oncologically. Mean postoperative urethral catheterization days were 7.2 + 1.4 in
all groups.

Group A (Immediate PFMT+ES; n = 38): PFMT and ES were started within
24 hours of surgery, with the urethral catheter still in place. The first 5 days were
in-hospital physiotherapy supervised, and the third of outpatient physiotherapy
supervised, three times a week. PFMT protocol was comprised of 3 sets of 10
sustained contractions (5-second hold, 5-second relaxation) and 10 rapid contractions
per session. ES was performed with surface electrodes applied perineal-suprapubic
with carrier frequency of 4-8 Hz, interferential current, but modulated to 50 Hz,
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duration of 30 minutes per session.

Group B (Early PFMT+ES; n = 38): PFMT protocol was initiated at the time
of catheter removal (mean day 7.2 postoperative), with the same ES parameters and
PFMT protocol as Group A. This group received exclusively outpatient physiotherapy
from initiation.

Group C (Delayed PFMT+ES; n = 37): The participants received written home-
based lifestyle changes alone (fluid management, voiding diary) in the first 6 weeks
after surgery, followed by the combination of PFMT+ES at the 6th week. Procedure
and session frequency were the same as Groups A and B upon initiation.

The frequency of sessions (3 sessions/week, 45 minutes each) was the same
in all groups and they all received the same home exercise programs as an addition
to supervised sessions. Compliance was followed up through exercise diaries and
attendance of sessions.

2.5. Outcome measures

The main urological outcome measure was the International Consultation on
Incontinence Questionnaire-Short Form (ICIQ-SF), a self-reported instrument that
was validated to measure frequency, severity and quality of life impact of urinary
incontinence (score range 0-21 higher scores indicated greater impairment) [17].
Other key outcomes were 24-hour pad weight test and the number of pad uses a day.
The main endpoint of continence was the return to social continence when patients
wore 0-1 safety pad per day and it was only due to the security reasons.

Secondary outcomes were: (1) GAD-7, a validated 7-item self-report scale
of generalized anxiety disorder (score 0-21; scores = 10 are moderate-to-severe
anxiety) [18], (2) PHQ-9, a proven 9-item self-report scale of major depressive
disorder (score 0-27; score = 10 shows moderate depression) [19]; (3) pelvic floor
muscle strength in perineal dynamometry (cmH,0); (4) pelvic floor muscle endurance
(duration of sustained contraction in seconds); and (5) SF-36 Mental Component
Summary (MCS) score as a composite measure of health-related quality of life.
Evaluations were conducted at baseline (preoperative), 6 weeks, 3 months and 6
months after surgery.

2.6. Statistical analysis

The a priori calculation of sample size was based on the expected difference
in ICIQ-SF scores between groups, which relied on data of a pilot study (n = 15
per arm). With 33 participants per group, a clinically significant between-group
difference of 3.5 points on the ICIQ-SF (SD = 4.5), 0.05 as the a-value, and 0.80
as the power, it was necessary to have at least 33 participants in each group. With a
target population of 120, 40 members were aimed at in each group, which included
an estimated 15% attrition rate. The Shapiro-Wilk test was used to test the normality
of continuous variables, which were presented as mean £ SD. One-way ANOVA was
used to compare between-groups at each timepoint with Tukey post-hoc multiple-
comparison HSD correction. Repeated-measures ANOVA was used to analyze within-
group longitudinal changes. Pearson chi-square test was used to compare categorical
data. The correlation coefficients derived by Pearson have been used to measure
the bivariate relationships among psychological and urological measures. Linear
regression was done to determine predictors of GAD-7 and PHQ-9 scores. All the
analyses were performed on intention-to-treat basis using SPSS Version 27.0 (IBM
Corp., Armonk, NY, USA). The statistical significance level was determined as p <
0.05 (two tailed).



Psycho-Oncologie 2026, 20(3), 5823.

3. Results

3.1. Participant flow and baseline characteristics

Eligibility assessments were done on 148 patients of whom 120 were
randomized. There were seven (5.8%) participants lost to follow up or withdrew their
consent within the study period (Group A: n = 2; Group B: n = 0; Group C: n = 3)
resulting in the final analysis sample of 113 participants (Group A: n = 38; Group B:
n = 38; Group C: n = 37). At baseline, the three groups were well-matched in terms
of demographic, clinical, and oncological features with no significant differences
between groups (Table 1). The average age was 64.4 + 7.1 years, average PSA 8.7 +
4.2 ng/mL and 73.5% of the group received nerve-sparing surgeries.

Table 1. Baseline Demographic and Clinical Characteristics of Study Participants

Characteristic

GroupA(n=38) GroupB (n=38) GroupC (n=37) p-value

Age (years), mean = SD
BMI (kg/m?), mean = SD
PSA level (ng/mL), mean = SD

Gleason score, n (%)

6

Vo= A

8

Pathological stage, n (%)

pT2
pT3a
pT3b

Nerve-sparing procedure, n (%)

64.3+7.1 63.8+6.9 65.1+74 0.72
274432 269+3.5 27.8+3.1 0.58
8.7+4.2 9.1+4.5 84+39 0.81

Pre-op urinary continence, n (%) 36 (94.7%)

Pre-op anxiety score (GAD-7),

mean + SD

Pre-op depression score (PHQ-9),

mean = SD

12 (31.6%) 13 (34.2%) 11 (29.7%) 0.89

18 (47.4%) 17 (44.7%) 19 (51.4%)

8 (21.1%) 8 (21.1%) 7 (18.9%)

22 (57.9%) 24 (63.2%) 21 (56.8%) 0.77

11 (28.9%) 10 (26.3%) 12 (32.4%)

5(13.2%) 4 (10.5%) 4 (10.8%)

28 (73.7%) 30 (78.9%) 26 (70.3%) 0.63
37 (97.4%) 35 (94.6%) 0.71

58+2.4 6.1+2.6 59423 0.84

62+2.8 6.5+3.0 6.1+2.7 0.79

All values are mean + SD or n (%). No significant between-group differences were observed at baseline (p > 0.05 for
all). BMI = body mass index;, PSA = prostate-specific antigen, GAD-7 = Generalized Anxiety Disorder-7; PHQ-9 =

Patient Health Questionnaire-9.

3.2 Urinary continence and pelvic floor muscle outcomes

Table 2 and figure 1 shows urinary outcomes at 3 months. Group B showed
much better urinary continence at the 3-month (73.7% vs. 52.6% in Group A and
34.2% in Group C; p <0.001) and 6-month evaluations than either comparator group.
Mean ICIQ-SF scores at 3 months were 8.44+2.7, 5.242.1, and 10.8+3.2 for Groups A,
B, and C, respectively (p < 0.001). Mean 24-hour pad weight was significantly lowest
in Group B at 3 months (89442 g vs. 148+61 g for Group A and 197+73 g for Group C;
p <0.001). The strongest improvements in pelvic floor muscle strength were observed
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in Group B, as mean PFMS rose to 41.3+8.3 ¢cmH,0O at 3 months versus 32.7+7.1
c¢cmH,0 at 3 months in Group A (A = 14.3 cmH,0) and 26.4+6.9 cmH,0O in Group C (A
= 8.3 cmH,0) (p < 0.001 for all between-group comparisons). Pelvic floor endurance
also exhibited a similar trend with Group B recording a mean endurance of 12.4+£3.1
seconds at 3 months as compared to 8.7+2.4 seconds in Group A and 6.8+2.2 seconds
in Group C (p < 0.001). Urgency urinary incontinence episodes per day were also
significantly reduced in Group B at 3 months (1.1£0.7 vs. 2.0+1.1 for Group A and

2.6x1.2 for Group C; p = 0.003).

Table 2. Urinary Continence and Pelvic Floor Muscle Outcomes at Baseline and 3 Months by Group

Outcome Measure

GroupA GroupA3 GroupB Group B3 Group C Group C3 p-value

Baseline Mo Baseline Mo Baseline Mo (between)

Continence rate (%) 0 52.6 0 73.7* 0 34.2 <0.001
Pad usage/day, mean 4.2+1.1 2.1£0.9 4.5£1.2 1.3+0.7*  4.1£1.0 2.8£1.1 <0.001
24-h pad weight (g) 312+87 148+61 328491 89+42%* 304+79 197+73 <0.001
ICIQ-SF score 143+3.1  8.4+2.7 15.1£3.4  5242.1* 14.6+£3.0 10.843.2  <0.001
PFMS strength (cmH,0) 18.4+6.2  32.7+7.1  17.9£5.8  41.3+8.3* 18.1+6.0 26.4+6.9  <0.001
PFMS endurance (s) 4.1+1.8 8.7+2.4 3.9+1.6 12.4+3.1*%  4.0+1.7 6.8£2.2 <0.001
Urgency episodes/day 3.8+1.4 2.0+1.1 4.1£1.5 1.1£0.7*  3.7+#1.3 2.6x1.2 0.003

Values are mean + SD or %. Group B vs. Groups A and C: *p < 0.001 for all pairwise comparisons at 3 months.
ICIQ-SF = International Consultation on Incontinence Questionnaire-Short Form; PFMS = pelvic floor muscle

strength.
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Figure 1. Continence Recovery Rates Over 6 Months by Intervention Timing Group
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Figure 1. Continence recovery rates over 6 months by intervention timing group. *p < 0.001 vs. both Group A and
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3.3 Anxiety, depression, and psychological outcomes

Table 3 and figure 2 shows longitudinal psychology outcomes at all timepoints.
The three populations showed that anxiety and depression scores had increased at 6
weeks of the early postoperative period, with maximum GAD-7 and PHQ-9 scores
of the whole cohort at the age of 6 weeks. This increase was the least acute and most
quickly remitted in Group B, where GAD-7 scores of 7.4+2.8 at 6 weeks, and 3.8+1.9
at 3 and 6 months, respectively, a decrease of 2.3 points on average compared with
baseline. Conversely, Group C showed the greatest peak anxiety scores (GAD-7
10.243.4 at 6 weeks) and continued to show high levels of depression scores (PHQ-
9 9.2+3.3 at 3 months, 7.1+2.9 at 6 months), the latter still significantly higher than at
trial completion.

Group A took a middle psychological course; anxiety and depression ratings
improved over time with rehabilitation, but significantly less than Group B at 3 and 6
months on all measures (p < 0.05 on all comparisons). The percentage of those who
were clinically significant in anxiety (GAD-7 = 10) at 3 months was 21.1%, 7.9%
and 37.8% in Groups A, B, and C, respectively. In the same way, Group A, B and C
had clinically significant depression (PHQ-9 = 10) at 3 months of 18.4%, 5.3% and
40.5%, respectively (p < 0.001 in both cases).

The scores on SF-36 Mental Component Summary at 6 months showed a similar
pattern, with Group B scoring the highest MCS scores (55.8+6.3) relative to Group A
(51.4£7.2) and Group C (47.2+7.8) (p = 0.001). It is important to note that Group B
score of MCS at 6 months was higher than the pre-operative MCS score and Group C
did not regain the baseline MCS scores over the period of the study.

Table 3. Anxiety, Depression, and Quality of Life Outcomes by Group and Timepoint

Measure Timepoint Group A Group B Group C p-value
GAD-7 (Anxiety) Pre-op 5.8+2.4 6.1+2.6 5.9+2.3 0.84

6 weeks 8.9+3.1 7.4+2.8% 10.2+3.4 <0.001

3 months 6.742.9 5.3£2.2%% 8.1+3.0 0.002

6 months 5.1£2.3 3.8+1.9*% 6.4+2.7 0.001
PHQ-9 (Depression) Pre-op 6.2+2.8 6.5+£3.0 6.1£2.7 0.79

6 weeks 9.4+£3.5 8.1£3.2%* 11.3+3.8 <0.001

3 months 7.343.1 5.9+2.6*7 9.243.3 0.001

6 months 5.4+2.4 3.9£2.0%F 7.1£2.9 <0.001
SF-36 Mental Component  Pre-op 52.348.1 51.847.9 52.148.3 0.96

3 months 46.1+7.4 50.7+6.8%+ 42.9+8.1 0.003

6 months 51.4+7.2 55.846.3*F 47.2+7.8 0.001

*Significantly different from Group C at same timepoint (p < 0.05); fSignificantly different from Group A at same
timepoint (p < 0.05). GAD-7 = Generalized Anxiety Disorder-7;, PHQ-9 = Patient Health Questionnaire-9; SF-36

MCS = SF-36 Mental Component Summary.
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Figure 2. Longitudinal Anxiety and Depression Trajectories Stratified by Rehabilitation Timing Group
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Figure 2. Longitudinal anxiety (GAD-7) and depression (PHQ-9) trajectories stratified by rehabilitation timing group.
Error bars represent +SD. The dashed red line denotes the clinically significant threshold (score = 10). *p < 0.001

between Group B and Groups A and C at 3 and 6 months.

3.4 Correlation and regression analyses

Table 4 shows the findings of bivariate correlation and regression analyses that
found the relationship between psychological and urological outcome measures, also
shown in figure 3. There were significant, statistically significant positive correlations
between ICIQ-SF score and GAD-7 (r = 0.58, p < 0.001) and PHQ-9 (r = 0.61, p <
0.001), which means that more severe incontinence was likely to be related to high
levels of anxiety and depression. Daily pad usage demonstrated similarly strong
correlations with GAD-7 (r = 0.52, p < 0.001) and PHQ-9 (r = 0.55, p < 0.001).
The strength of pelvic floor muscles was a considerable negative predictor of both
anxiety (B = —0.54, p < 0.001) and depression (f = —0.59, p < 0.001), which means
that the higher the functional recovery of the pelvic floor, the lower the psychological
morbidity. The days between surgery and the start of rehabilitation (operationalized
as intervention timing) correlated positively with the size of the change in GAD-
7 (r=10.44, p < 0.001) and PHQ-9 (r = 0.47, p < 0.001), thus, confirming that
later intervention was correlated with increased deterioration of the psychological
outcomes.

Table 4. Pearson Correlation and Regression Analyses: Psychological vs. Urological Outcome Measures

Variable Pair Pearson r 95% CI1 P coefficient p-value
GAD-7 vs ICIQ-SF score 0.58 0.43-0.71 0.64 <0.001
PHQ-9 vs ICIQ-SF score 0.61 0.47-0.73 0.71 <0.001
GAD-7 vs pad usage/day 0.52 0.37-0.65 0.57 <0.001
PHQ-9 vs pad usage/day 0.55 0.40-0.68 0.62 <0.001
PFMS strength vs GAD-7 —0.49 —0.63 to —0.33 —0.54 <0.001
PFMS strength vs PHQ-9 —-0.53 —0.66 to —0.38 —-0.59 <0.001
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Continuation Table:

Variable Pair Pearson r 95% CI P coefficient p-value
Continence rate vs GAD-7 —0.61 —0.73 to —0.47 —0.68 <0.001
Continence rate vs PHQ-9 —0.64 —0.75 to —0.51 —0.72 <0.001
Intervention timing vs AGAD-7 0.44 0.28-0.58 0.49 <0.001
Intervention timing vs APHQ-9 0.47 0.31-0.61 0.53 <0.001

All correlations and regression coefficients are significant at p < 0.001. CI = confidence interval; ICIQ-SF = International
Consultation on Incontinence Questionnaire-Short Form; PFMS = pelvic floor muscle strength; GAD-7 = Generalized

Anxiety Disorder-7; PHQ-9 = Patient Health Questionnaire-9.

Figure 3. Association Between Urinary Incontinence Severity and Psychological Outcomes at 3 Months
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Figure 3. Scatter plots with fitted regression lines and 95% confidence bands demonstrating positive linear associations
between urinary incontinence severity (ICIQ-SF) and anxiety (GAD-7, r = 0.58, p < 0.001) and depression (PHQ-9,
r=10.61, p <0.001) at the 3-month assessment. Point colors indicate group assignment. Shaded bands represent 95%

confidence intervals around the regression line.

4. Discussion

The key results of this randomized controlled trial prove that the introduction
of combined PFMT and electrical stimulation after the removal of the urethral
catheters, at the time, about one week after the operation, has better results in
recovery of urinary continence and much more significant results in reduction of
anxiety and depression than similar introduction (immediately after childbirth) or
introduction (after 6 weeks) of the combined rehabilitation intervention. The findings
have significant material implications on the design and timing of prehabilitation
and postoperative rehabilitation programs of prostate cancer survivors with radical
prostatectomy.

The effectiveness of early (Group B) versus delayed (Group C) rehabilitation is
consistent with the rest of the literature on rehabilitation medicine in supporting the
concept of early intervention in preventing functional deconditioning and secondary
psychological deterioration [20]. The 6-week intervals between Group C and Group
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C initiated combined PFMT+ES enabled formation of maladaptive compensatory
mechanisms- such as urethral splinting, hyperactive and hyperirritable pelvic
muscles and avoidance behaviors- known inhibitors to functional restoration [21].
The unaddressed incontinence of Group C also posed a longer-lasting psychological
stressor, as evidenced by the significantly high and chronic GAD-7 and PHQ-9 scores
in this arm, with 40.5% fulfilling PHQ-9 criteria of clinically significant depression at
3 months.

The paradox of this result that the early (Group B) initiation at catheter removal
was better than the immediate (Group A) initiation during the 24 hours is worth
consideration. There are a number of mechanisms that we hypothesize. First, acute
surgical inflammation, edema, and neurovascular compromise at the urethral sphincter
complex is prominent in the immediate postoperative period, which can temporarily
make the musculature refractory to efficient voluntary contraction and ES-mediated
recruitment [22]. PFMT that is activated when a catheter is inserted can therefore
be transferring force to an inadequately coaptable sphincter and has insufficient
neuromuscular re-education input. Second, Group A patients were necessarily
treating acute postoperative pain, indwelling catheter pains, and early ambulation
requirements simultaneously, which could have combined to restrain the quality
of active voluntary contractions and involvement in physiotherapy teaching [23].
Third, the possibility of an iatrogenic injury of immediate ES in the condition of the
acutely traumatized sphincter complex cannot be ruled out. Theoretical consequences
of electrical stimulation of the periurethral musculature in the hyperacute phase of
inflammation may be the occurrence of premature or inadequately coordinated muscle
responses, such as dyssynergic contractions, prior to the adequate neurological
recovery has been determined [24]. These observations are similar to orthopedic
rehabilitation literature that found immediate aggressive neuromuscular electrical
stimulation of acute musculoskeletal injuries to have worse outcomes than early
mobilization with the right timing [25].

The psychological implications support and generalize previous cross-sectional
data that reveals a relationship between PRP-UI severity and psychological morbidity.
The high correlations between ICIQ-SF scores and GAD-7 and PHQ-9 (r = 0.58
and r = 0.61, respectively) are consistent with the outcomes of systematic reviews
conducted by Cornford et al. [26] and Sciarra et al. [27], which found that urinary
functioning is the main contributor to mental health decline during the 6—12 months
post-prostatectomy. Our data complements this literature by showing that the time
of rehabilitation moderates the extent of psychological deterioration and recovery,
whereby Group C participants did not revert to baseline MCS scores up to 6 months.
The direct implications of this finding on cancer survivorship planning are as follows:
a late rehabilitation can set in place a long-lasting psychological burden on the
survivor that continues long after the recovery acute phase.

The negative correlation between the strength of pelvic floor muscles and
anxiety and depression scores (B = —0.54 and —0.59, respectively) implies that the
recovery of pelvic floor neuromuscular activity itself can have intrinsic psychological
utility, and may be mediated by the enhancement of bodily control perceptions and
self-efficacy [28,29]. This aligns with the growing evidence on the topic of exercise
oncology that shows gains in functional capacity, regardless of whether the symptoms
are related to cancer or not, have a negative impact on the psychological distress
of cancer survivors through neurobiological processes such as normalization in the
hypothalamic-pituitary-adrenal axis and endorphin-mediated mood regulation [30,31].
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The role of electrical stimulation in Group A and B was probably a
complementary pathway to excellent results in both groups. ES of the pudendal nerve
afferents have the ability to counteract pathological detrusor overactivity by inhibiting
sacral micturition reflex arcs, and, as a result, decreasing the number of urgency
episodes and anxiety related to urgency [32,33]. At the same time, direct ES of the
periurethral striated musculature facilitates the hypertrophy of type I slow-twitch
and type Il fast-twitch pelvic fibres, and it increases the resting tone and voluntary
contractile capacity [34,35]. The better endurance times seen in Group B (12.4
seconds vs. 8.7 seconds, Group A at 3 months) indicate that the combined protocol at
the time of catheter removal so produced the most desirable neuromuscular adaptation
profile perhaps because the sphincter mechanism was adequately healed of acute
surgical trauma to become actively engaged in both voluntary training and electrical
stimulation.

These results ought to be viewed within the framework of some critical
limitations. First, it was impossible to fully blind the participants and treat
physiotherapists, which led to the possibility of performance bias. Second, the
research was carried out in two tertiary academic institutions by senior surgeons,
which restricts the applicability of the results to lower-volume centers or open surgery.
Third, the outcome of sexual functioning, which is another significant contributor to
the post-prostatectomy psychological morbidity, was not rigorously evaluated in this
trial, and this avenue is a future research opportunity. Fourth, the sample population
was mostly selected in urban academic institutions, which presented possible
socioeconomic and health literacy selection biases. Fifth, compliance was measured,
in part, through self-reported diaries, which has measurement biases. Sixth, 6 months
might not be long enough to report the full course of psychological recovery among
this group; prospective studies should be extended.

Testing of PFMT+ES timing in non-nerve-sparing and salvage prostatectomy
groups, testing of predictive biomarkers to effectively respond to rehabilitation, and
testing of telehealth-based PFMT+ES programs on urological and psychological
outcomes are the research priorities put forward by this trial. Further research
should also consider combined psychological interventions (e.g. brief cognitive-
behavioral therapy or mindfulness-based stress reduction) as an addition to physical
rehabilitation of patients with any pre-existing anxiety or depression at the moment of
RP.

5. Conclusion

The study is a strong evidence-based randomized controlled trial that shows
that the duration of beginning combined pelvic floor muscle training and electrical
stimulation after radical prostatectomy is a key factor to determine how well urinary
continence is restored and the psychological effects. Early removal at the catheter-
removal timing, about one week after surgery, results in better-continence rates, gains
in the strength of the pelvic floor muscles, and anxiety and depression reductions
than do immediate (within 24 hours) and delayed-removal (6 weeks) strategies. The
presence of bidirectional relationships found between urinary functions recovery and
psychological wellbeing supports the relevance of biopsychosocial rehabilitation
models in the management of prostate cancer survivor. Urologists, oncologists,
and rehabilitation physiotherapists ought to devise structured early rehabilitation
pathways, which are activated systematically at catheter removal, including both
PFMT and ES in a psychological support framework, to maximize overall outcomes
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of men after radical prostatectomy.
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