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ABSTRACT 

Background: Urinary incontinence in bedridden patients with multimorbidity is common and clinically 

burdensome, yet evidence guiding conservative management in highly dependent populations remains limited. 

Objective: To evaluate continence-related outcomes associated with pelvic floor muscle training (PFMT) in 

bedridden patients with multimorbidity and to identify factors associated with clinically meaningful response. 

Methods: A cross-sectional survey was conducted at Sir Ganga Ram Hospital, Lahore (n=120). Participants reported 

supervised or unsupervised PFMT, adherence, and pre–post continence-related outcomes. Outcomes included 

weekly incontinence episodes, ICIQ-UI SF, 24-hour pad test leakage, pelvic floor strength, and continence-related 

quality of life impact. Paired comparisons used Wilcoxon tests with bootstrap confidence intervals and false 

discovery rate adjustment. Multivariable logistic regression examined predictors of responder status (≥50% 

reduction in weekly episodes). Results: Weekly episodes decreased from 16.0 (IQR 13.0–19.0) to 6.0 (IQR 4.0–7.2) 

with median change −9.0 (95% CI −10.0 to −9.0; q<0.001). All secondary outcomes improved with large effect sizes 

(r≈0.867; all q<0.001). Responders comprised 103/120 (85.8%). Adherence independently predicted response (aOR 

2.74 per 0.1 increase; 95% CI 1.65–4.55; p<0.001). Conclusion: In this bedridden multimorbid sample, PFMT was 

associated with large improvements across continence outcomes, and adherence was the key independent correlate 

of clinically meaningful response. Keywords: urinary incontinence; pelvic floor muscle training; bedridden; 

multimorbidity; adherence; rehabilitation. 
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INTRODUCTION 

Urinary incontinence (UI) is a highly prevalent and distressing condition affecting millions of 

individuals worldwide, particularly older adults and patients with chronic illnesses. The burden of UI is 

amplified in individuals with multimorbidity who are confined to bed or have severely limited mobility, 

as functional dependency, neuromuscular weakness, medication use, and comorbid neurological 

disorders collectively compromise continence mechanisms. These patients frequently experience a 

combination of stress, urgency, or mixed urinary incontinence that significantly impairs dignity, hygiene, 

sleep quality, and overall health-related quality of life. Beyond the psychosocial impact, persistent 

urinary leakage increases the risk of skin breakdown, urinary tract infections, and caregiver burden, 

thereby representing an important yet under-addressed clinical challenge in long-term care and home-

based rehabilitation settings. Despite its prevalence, therapeutic interventions for urinary incontinence 

in bedridden individuals with complex comorbidities remain inadequately studied, with most available 

evidence focusing on community-dwelling or ambulatory populations (1,4). 

Pelvic floor muscle training (PFMT) is widely recognized as the first-line conservative intervention for 

urinary incontinence and has been extensively studied in women with stress or mixed UI. PFMT aims to 

strengthen the pelvic floor musculature, improve urethral support, and enhance neuromuscular 
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coordination involved in continence control. Systematic reviews and meta-analyses consistently 

demonstrate that structured PFMT programs significantly reduce urinary leakage episodes and improve 

continence-related quality of life compared with no treatment or inactive control interventions (3,4,11). 

Clinical trials have also shown that PFMT can restore pelvic floor function through repetitive voluntary 

contractions that enhance muscle strength, endurance, and reflex activation during increases in intra-

abdominal pressure (12). Furthermore, evidence from randomized controlled trials indicates that PFMT 

may lead to clinically meaningful symptom improvement even when delivered through simplified or 

home-based protocols, supporting its feasibility in diverse clinical settings (18). 

Several modifications and adjunctive strategies have been explored to enhance the effectiveness of 

PFMT. Biofeedback-assisted pelvic floor training provides visual or auditory feedback that helps patients 

correctly identify and contract pelvic floor muscles, thereby improving adherence and neuromuscular 

control (1,6). Electrostimulation has also been proposed as an adjunct intervention to stimulate pelvic 

floor muscle fibers and facilitate contractions in individuals with poor voluntary activation (1). 

Comparative trials suggest that PFMT combined with biofeedback or electromyographic guidance may 

produce superior symptom improvement compared with PFMT alone in some patient groups, although 

the magnitude of benefit varies across studies (6). Additionally, pragmatic primary care trials have 

demonstrated that PFMT combined with bladder training may yield greater reductions in urinary 

leakage and improvements in continence-related outcomes than behavioral therapy alone (19). These 

findings collectively reinforce the central role of PFMT as a cornerstone of conservative continence 

management. 

More recently, research has expanded PFMT delivery through digital and remote rehabilitation 

approaches. Telerehabilitation and mobile health applications have been investigated as innovative 

platforms to support adherence, provide real-time guidance, and improve long-term exercise 

engagement among patients with urinary incontinence. Systematic reviews evaluating mobile health-

based PFMT interventions have reported meaningful improvements in continence symptoms and 

quality of life, highlighting the potential of technology-assisted interventions to increase accessibility of 

pelvic floor rehabilitation (7,8). Remote rehabilitation approaches may be particularly relevant for 

individuals who cannot attend outpatient physiotherapy services due to mobility limitations or chronic 

illness. However, the existing evidence largely focuses on relatively independent community-dwelling 

populations rather than individuals with severe functional limitations (14). 

In addition to general female populations, PFMT has been evaluated in specific neurological and chronic 

disease populations where urinary dysfunction is common. Patients with multiple sclerosis frequently 

experience neurogenic lower urinary tract dysfunction, and systematic reviews demonstrate that PFMT 

interventions can significantly reduce urinary symptoms and improve sexual function in this group 

(9,16,20). Similarly, stroke survivors often develop urinary incontinence due to impaired neural control 

and reduced pelvic floor muscle coordination, and randomized trials indicate that structured PFMT 

programs may improve continence outcomes and functional recovery in these patients (13,17). These 

studies suggest that even when neurological impairment contributes to bladder dysfunction, targeted 

pelvic floor strengthening may still yield clinically meaningful benefits. 

Despite the growing body of literature supporting PFMT for urinary incontinence, an important gap 

remains regarding its application in patients who are bedridden and affected by multiple chronic 

conditions. Bedridden individuals represent a distinct clinical population characterized by reduced 

mobility, generalized muscle weakness, dependence on caregivers, and complex medical comorbidities 

such as diabetes, cardiovascular disease, neurological disorders, and frailty. These factors may alter 

pelvic floor muscle function and complicate rehabilitation strategies. Moreover, most PFMT protocols 

are designed for ambulatory individuals capable of independent exercise performance, leaving 

uncertainty about their feasibility, effectiveness, and clinical outcomes in bedridden patients with 

multimorbidity. Evidence regarding conservative continence management in such high-dependency 
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populations is therefore limited, and clinicians often rely on catheterization or absorbent products rather 

than rehabilitative interventions. 

Addressing this gap is clinically important because conservative rehabilitation strategies such as PFMT 

could potentially improve continence, reduce complications associated with chronic urinary leakage, 

and enhance quality of life even among patients with significant functional limitations. Understanding 

whether pelvic floor muscle training can be effectively implemented in bedridden patients with 

multimorbidity would provide valuable insights for physiotherapists, rehabilitation specialists, and 

caregivers working in long-term care and home-based rehabilitation settings. Therefore, the present 

study aims to evaluate the effectiveness of pelvic floor muscle training in improving urinary continence 

outcomes among bedridden patients with multimorbidity. Specifically, the study seeks to determine 

whether structured PFMT can reduce urinary incontinence severity and improve continence-related 

outcomes in this high-risk population compared with baseline status, thereby providing evidence for 

integrating pelvic floor rehabilitation into comprehensive care strategies for bedridden individuals. 

MATERIAL AND METHODS 

The study was designed as a cross-sectional survey conducted at Sir Ganga Ram Hospital, Lahore, 

enrolling a total sample of 120 bedridden patients with multimorbidity and urinary incontinence. 

“Bedridden” was operationally defined as being confined to bed for the majority of the day with 

dependence for mobility and toileting, and “multimorbidity” was defined as the presence of at least two 

chronic comorbid conditions documented through patient report and/or available clinical records at the 

time of survey. Eligible participants were adults of either sex who reported urinary incontinence during 

the period of bed confinement and who had undertaken pelvic floor muscle training (PFMT) either with 

supervision or without supervision. Participants were not included if they were unable to provide reliable 

responses and no caregiver or legally acceptable respondent was available to answer survey items, or if 

key continence outcome measures required for analysis were not captured during the survey encounter. 

Participants were recruited using a consecutive sampling approach from relevant inpatient wards and 

affiliated follow-up pathways where bedridden individuals were identified, and from linked home-

bedrest and long-term care pathways associated with the hospital’s catchment. Data were collected using 

a structured case report form designed to capture demographic characteristics (age, sex), bedrest context 

(setting categorized as home bedrest, hospital bedrest, or long-term care, and duration of bedrest in 

weeks), symptom context (back pain intensity on a 0–10 numeric rating scale), and comorbidity profile 

(hypertension, diabetes, obesity, neurological condition, constipation, cognitive impairment, and benign 

prostatic hyperplasia for males). Urinary incontinence phenotype was recorded as stress, urge, mixed, or 

functional based on the predominant symptom pattern reported during bed confinement. 

PFMT exposure was characterized along two dimensions: supervision status and adherence. Supervision 

status was recorded as a binary variable (supervised PFMT vs unsupervised PFMT), where supervised 

PFMT indicated that the participant had received PFMT instruction or follow-up by a clinician, whereas 

unsupervised PFMT indicated self-directed practice without clinician supervision. Adherence was 

quantified on a continuous 0–1 scale, with higher values indicating greater adherence to the intended 

PFMT regimen during the relevant training period, and was treated as a primary explanatory variable 

for response analyses. Continence outcomes were captured as paired “pre” and “post/current” values 

within the same survey record to reflect urinary incontinence burden before PFMT initiation and at the 

time of survey assessment after PFMT exposure. Outcomes included weekly urinary incontinence 

episodes, symptom severity using the ICIQ-UI Short Form total score (0–21), objective leakage quantified 

by 24-hour pad test (grams), pelvic floor strength (cmH₂O), and a continence-related quality-of-life 

impact score (0–100), with higher values indicating worse impact. All variables were recorded in 

consistent units and prespecified ranges to minimize entry errors, and data were checked for plausibility 

prior to analysis. 
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The primary outcome for inferential modeling was clinically meaningful response, operationally 

defined a priori as achieving at least a 50% reduction in weekly urinary incontinence episodes between 

the pre and post/current assessments. This was encoded as a binary responder variable for regression 

analyses. Secondary outcomes were the paired changes in each continence metric between pre and 

post/current assessments. Potential confounders were selected based on clinical plausibility and 

availability within the dataset and included age, sex, comorbidity count (summed number of 

comorbidities), cognitive impairment status, supervision status, and adherence. 

Statistical analysis was conducted using a prespecified plan emphasizing transparent reporting of effect 

sizes and uncertainty. Continuous variables were summarized using mean ± standard deviation when 

approximately symmetric and median with interquartile range when skewed, while categorical variables 

were summarized as frequencies and percentages. Comparisons between supervised and unsupervised 

PFMT groups were performed using Welch’s t-test for continuous outcomes with approximate normality, 

Mann–Whitney U test for skewed continuous variables, and χ² tests for categorical variables; 

standardized effect sizes were computed to support clinical interpretation alongside p-values. Paired pre–

post/current comparisons for continence outcomes were analyzed using the Wilcoxon signed-rank test, 

with median change estimated as post–pre and uncertainty quantified using nonparametric bootstrap 

95% confidence intervals. To address multiplicity across the set of paired continence outcomes, false 

discovery rate control was applied using the Benjamini–Hochberg procedure and q-values were reported 

alongside raw p-values. Multivariable logistic regression was used to estimate adjusted odds ratios for 

responder status, including adherence (scaled per 0.1 increase for interpretability), supervision status, 

and prespecified covariates (age, sex, comorbidity count, cognitive impairment). Model estimates were 

presented as adjusted odds ratios with 95% confidence intervals and two-sided p-values. Missing data 

handling followed a complete-case approach for the variables included in each analysis; the analytic 

dataset used for the main outcomes and regression models contained complete observations for the 

included variables, allowing all 120 participants to contribute to the primary analyses. 

RESULTS 

A total of 120 bedridden patients were included, with 66 (55.0%) reporting supervised PFMT and 54 

(45.0%) reporting unsupervised PFMT. Baseline comparability between supervised and unsupervised 

participants is summarized in Table 1; between-group contrasts were small in magnitude across 

demographic and clinical variables, with p-values >0.05 and small standardized effects where computed. 

Table 1. Participant characteristics overall and by supervision status 

Characteristic Overall 

(n=120) 

Unsupervised 

(n=54) 

Supervised 

(n=66) 

Mean difference (95% 

CI)† 

Effect 

size‡ 

p-

value 

Age (years) 73.6 ± 5.5 73.1 ± 5.7 74.0 ± 5.3 -0.91 (-2.93 to 1.10) -0.17 0.371 

Back pain (0–10) 6.7 ± 1.8 6.9 ± 1.6 6.5 ± 1.9 0.41 (-0.21 to 1.04) 0.23 0.194 

Comorbidity count 1.7 ± 1.1 1.7 ± 1.1 1.7 ± 1.0 0.01 (-0.38 to 0.39) 0.01 0.972 

PFMT adherence (0–1) 0.67 ± 0.18 0.65 ± 0.15 0.69 ± 0.19 -0.04 (-0.10 to 0.02) -0.23 0.199 

Bedrest duration 

(weeks) 

4.3 (2.4–6.9) 4.3 (3.0–7.2) 4.3 (2.2–6.5) — -0.08 0.460 

Sex: Female 74 (61.7%) 33 (61.1%) 41 (62.1%) — 0.01 1.000 

Sex: Male 46 (38.3%) 21 (38.9%) 25 (37.9%) — 0.01 1.000 

Setting: Home bedrest 56 (46.7%) 27 (50.0%) 29 (43.9%) — 0.06 0.778 

Setting: Long-term care 32 (26.7%) 13 (24.1%) 19 (28.8%) — 0.06 0.778 

Setting: Hospital 

bedrest 

32 (26.7%) 14 (25.9%) 18 (27.3%) — 0.06 0.778 

Notes: Values are mean ± SD, median (IQR), or n (%). †Mean difference = Unsupervised minus 

Supervised (95% CI). ‡Effect size: Cohen’s d for continuous variables; rank-biserial r for bedrest duration; 

Cramér’s V for categorical variables. p-values from Welch t-test, Mann–Whitney U, or χ² as appropriate. 
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Table 2. Pre–post continence-related outcomes (paired analysis; n=120) 

Outcome Pre (median, 

IQR) 

Post (median, 

IQR) 

Median change p-value 

(Wilcoxon) 

Effect size 

r 

FDR q-

value 

Episodes per week 16.0 (13.0–19.0) 6.0 (4.0–7.2) -9.0 (-10.0 to -9.0) 1.77e-21 0.868 3.72e-21 

ICIQ-UI SF (0–21) 12.0 (10.0–14.0) 9.0 (7.8–11.0) -3.0 (-3.0 to -3.0) 4.81e-21 0.868 4.81e-21 

24h pad test (g) 25.2 (17.5–37.5) 14.6 (8.6–21.4) -10.8 (-13.6 to -9.0) 2.23e-21 0.867 3.72e-21 

Pelvic floor strength 

(cmH₂O) 

23.4 (19.1–27.0) 29.6 (24.5–33.8) 5.9 (5.5 to 6.5) 2.02e-21 0.868 3.72e-21 

QoL impact score (0–100) 55.4 (48.4–63.6) 39.5 (33.3–47.6) -15.2 (-17.0 to -

14.4) 

3.03e-21 0.867 3.79e-21 

Notes: Values are median (IQR). Median change computed as post–pre with 95% bootstrap CI. Effect 

size r is derived from Wilcoxon signed-rank z/√n. FDR q-values are Benjamini–Hochberg adjusted across 

the five outcomes. ≥50% reduction in weekly urinary incontinence episodes; Responders 103/120 

(85.8%), non-responders 17/120 (14.2%). 

Table 3. Multivariable logistic regression for responder status (n=120) 

Predictor Adjusted OR 95% CI p-value 

Age (per year) 0.99 0.89 to 1.11 0.925 

Male (vs female) 1.75 0.40 to 7.68 0.461 

Comorbidity count (per +1) 0.56 0.29 to 1.08 0.086 

Cognitive impairment (yes vs no) 0.38 0.10 to 1.38 0.140 

Supervised PFMT (yes vs no) 1.25 0.35 to 4.46 0.731 

Adherence (per +0.1) 2.74 1.65 to 4.55 0.000 

Notes: Outcome: responder (≥50% reduction in weekly episodes). Adjusted odds ratios (aOR) reported 

with 95% CI. Adherence effect scaled per 0.1 increase. 

Paired outcome comparisons are reported in Table 2. Weekly urinary incontinence episodes decreased 

from 16.0 (IQR 13.0–19.0) to 6.0 (IQR 4.0–7.2), with a large paired effect size and statistical significance 

that remained robust after false discovery rate adjustment. Similar directionally consistent 

improvements were observed for symptom severity (ICIQ-UI SF), objective leakage (24-hour pad test), 

pelvic floor strength, and continence-related quality of life impact (Table 2), with all outcomes 

demonstrating q-values <0.001. 

In adjusted modeling (Table 3), PFMT adherence was the principal independent correlate of achieving 

a clinically meaningful response. For each 0.1 increase in adherence, the adjusted odds of responder 

status increased by approximately 2.7-fold (p<0.001), while age, sex, comorbidity count, cognitive 

impairment, and supervision status were not statistically significant predictors in the multivariable 

model. 

DISCUSSION 

This cross-sectional survey in bedridden patients with multimorbidity documented large within-sample 

improvements across continence outcomes (weekly episodes, symptom severity, pad-test leakage, pelvic 

floor strength, and QoL impact), alongside a high proportion meeting a clinically meaningful response 

threshold (≥50% episode reduction). The direction and clinical coherence of these changes align with 

the established role of pelvic floor muscle training (PFMT) as a first-line conservative strategy for urinary 

incontinence, with consistent benefits reported across systematic reviews and meta-analyses in broader 

female populations and primary care contexts (3,4,11,12,19). While most PFMT evidence is generated in 

ambulatory or community-dwelling cohorts, the present findings support the pragmatic hypothesis that 

pelvic floor strengthening and neuromuscular re-education may remain relevant even in highly 

dependent, mobility-limited patients, particularly when continence impairment includes stress and 

mixed components that plausibly respond to improved urethral support and pelvic floor timing (4,12). 

A central and clinically actionable observation was the strong adherence–response gradient: adherence 

was the dominant independent correlate of achieving responder status in adjusted analysis, whereas 

supervision status itself did not retain independent statistical significance. This pattern is consistent with 

the broader PFMT literature emphasizing dose, correctness, and sustained engagement as key drivers of 

benefit, including trials evaluating adjunctive approaches such as electromyographic biofeedback and 
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structured delivery models intended to improve performance and adherence (1,6). In mobility-limited 

patients, barriers to sustained practice are amplified by pain, fatigue, cognitive impairment, caregiver 

dependence, and competing illness priorities; therefore, adherence-sensitive implementation 

strategies—structured coaching, simplified regimens, caregiver-supported cueing, and feasible remote 

follow-up—are likely to be more impactful than “supervision” as a binary label (7,8,14). The fact that 

neurological comorbidity and post-stroke urinary dysfunction have shown responsiveness to PFMT in 

other populations further supports that impaired mobility or neurologic burden does not preclude 

meaningful improvement, provided training is feasible and sustained (13,17,20). 

These findings should be interpreted in light of design constraints. As a cross-sectional survey with 

paired pre–post measures captured within the dataset, causal inference is limited and improvements 

may reflect unmeasured concurrent care, regression to the mean, reporting effects, or selection toward 

motivated participants. Residual confounding is particularly plausible in multimorbidity where 

medication changes, delirium, infection, constipation management, or caregiver practices can alter 

continence independent of PFMT. Nevertheless, internal coherence across multiple outcomes—

subjective symptoms, objective leakage proxy (pad test), strength, and QoL—supports clinical 

plausibility and reduces the likelihood that the observed pattern is explained solely by measurement 

artifact. Future work should prioritize prospective designs with standardized PFMT protocols, explicit 

timing of outcome ascertainment, objective adherence capture where feasible, and prespecified handling 

of multiplicity and confounding to strengthen causal interpretability and implementation guidance 

(4,6,14). 

CONCLUSION 

In bedridden patients with multimorbidity surveyed at Sir Ganga Ram Hospital, Lahore, PFMT was 

associated with clinically substantial improvements across urinary incontinence frequency, symptom 

severity, leakage burden, pelvic floor strength, and continence-related quality of life, and the likelihood 

of achieving a clinically meaningful response showed a strong adherence-dependent gradient; these 

findings support incorporating adherence-focused PFMT delivery strategies into continence care 

pathways for high-dependency patients while prioritizing prospective controlled studies to confirm 

effectiveness and optimize implementation. 
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