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Abstract

Purpose: We examined whether an intervention combining pelvic floor muscle exercise and 

symptom self-management would improve urinary continence and quality of life in patients with 

prostate cancer.

Materials and Methods: In a randomized, controlled, longitudinal clinical trial 279 patients 

with prostate cancer with persistent urinary incontinence were randomized to 1 of 3 groups, 

including biofeedback pelvic floor muscle exercise plus a support group, the biofeedback exercise 

plus telephone contact and usual care without intervention. The biofeedback plus support and plus 

telephone groups received 1 session of biofeedback assisted exercise and 6 biweekly sessions of 

problem solving therapy. This delivered symptom management skills through a peer support group 

or telephone contacts for 3 months. All subjects were assessed in blinded fashion at baseline, and 3 

and 6 months for urinary leakage frequency, leakage amount and disease specific quality of life.

Results: A total of 244 subjects completed the study. The biofeedback plus support and 

biofeedback plus telephone groups had a lower frequency of daily urinary leakage than the group 

with usual care without intervention at 3 months (p = 0.019 and p ≤0.001, respectively) but not at 

6 months. The biofeedback plus support group but not the biofeedback plus telephone group had 

13.3 gm lower leakage at 6 months than the usual care group (p = 0.003). Overall the biofeedback 

plus support and plus telephone groups reported less symptom severity (p ≤0.001) and fewer 

incontinence problems (p ≤ 0.01) than the usual care group at 6 months.

Conclusions: Study findings show that pelvic floor muscle exercise practice plus symptom self-

management in a peer support setting can significantly improve urinary continence and quality of 

life in patients with prostate cancer.
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IN the United States urinary incontinence affects more than 30% of patients with prostate 

cancer a year after surgery and 14% after 5 years.1,2 The effect of PFME on persistent 

incontinence remains inconclusive due to considerable variations in research methods.3 

Tested interventions for persistent incontinence often rely on provider assistance (eg 

clinician assisted electronic stimulation and repeated BF sessions).3,4 To our knowledge 

their sustainability and cost-effectiveness have yet to be evaluated.

Strengthening pelvic floor muscles requires continuity of PFME.5 Patient knowledge of 

correct muscle contraction and adherence to the PFME regimen are critical.6,7 Self-

management of life-style factors (eg fluid intake and bladder voiding schedule) has shown 

effectiveness in women8 but has yet to be applied to incontinent men. Because patients can 

acquire these skills through training, a patient centered intervention enabling patient 

activation and engagement is promising.

A patient centered approach requires that interventions be accessible and meet patient needs. 

Social support groups and individual telephone interventions have proved effective to 

promote adherence to therapeutic regimens.9,10 The support group has shown an effect size 

of 0.31 to improve QOL in patients with cancer.11 Because the telephone intervention is 

accessible and less expensive, it has broad appeal, especially for the elderly population.12 To 

our knowledge these interventions have not been studied to treat urinary incontinence. An 

evaluation of these interventions would fill a gap in the current knowledge and also 

contribute to developing treatment solutions that work in different patients and situations.

Thus, we investigated the Stay Dry program designed to teach PFME and self-management 

skills to patients with early stage prostate cancer who had persistent incontinence. 

Interventions were delivered through a support group or telephone contact. We addressed the 

question of whether the intervention groups would have significantly better urinary 

continence and QOL than the usual care group at 3 and 6-month assessments after 

controlling for sociodemographic and medical covariates.

MATERIALS AND METHODS

Design

A randomized, controlled, longitudinal clinical trial was performed from 2010 to 2013 in 

Cleveland, Ohio. Subjects were randomly assigned to 1 of 3 study groups, including BF 

PFME plus a support group, BF PFME plus telephone and UC. The BF plus support and BF 

plus telephone groups received study interventions for 3 months. Subjects were assessed at 

baseline, 3 months after intervention and at 6 months for followup.

Sampling

Eligibility included early stage (I, II or III) prostate cancer, completion of cancer treatment 

for at least 6 months and presenting incontinent symptoms. Men with dripping, a common 
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and bothersome symptom that can progress without adequate care, were considered eligible 

irrespective of incontinence pad use. Study exclusion criteria included concurrent hormonal 

treatment, urinary tract infection or urinary retention, cognitive impairment and an implant 

to correct incontinence.

After obtaining institutional review board approval research staff used hospital databases to 

identify and contact patients by mail with physician permission. During a followup 

telephone call they obtained patient oral consent and administered ICSmaleSF (International 

Continence Society Male Short Form) questionnaire13 to screen for incontinence (cutoff 7 or 

greater). SPMSQ (Short Portable Mental Status Questionnaire) (cutoff 5 or greater)14 and a 

symptom list were used to screen for cognitive impairment, urinary infection and urinary 

retention. Medical charts were reviewed to ascertain patient disease and treatment status.

Randomization

Trained research personnel performed the randomization procedure using the minimization 

method, a computerized approach that has been shown to achieve a better balance between 

study group assignments within levels of stratification variables than the permuted blocks 

approach.15,16 We intended to balance study groups on key variables that can affect 

continence outcomes, including treatment type (surgery with and without radiotherapy vs 

radiotherapy alone), surgery type (open vs laparoscopic), radiotherapy type (brachytherapy 

vs external beam) and hospital site that was associated with surgeon expertise.

Interventions

The interventions consisted of 2 components. 1) At a 60-minute BF session BF plus support 

and BF plus telephone subjects learned PFME using a computerized BF machine. 2) 

Adapted PST17 was delivered through 6 biweekly sessions during 3 months after BF to teach 

self-management skills. BF plus support and BF plus telephone subjects were asked to 

practice PFME 3 times daily (primary goal) and meet the target in a certain area (secondary 

goal) as prioritized by individual, including 1) consuming 2,000 cc noncaffeinated fluid with 

2 or fewer caffeine drinks daily, 2) setting bladder voiding schedules, 3) maintaining a diet 

balanced with fiber and fluid to avoid constipation and 4) performing daily exercise such as 

walking.

The BF plus support group consisted of 3 to 5 subjects each and lasted 60 to 75 minutes per 

session. The BF plus telephone group had an individual telephone contact with a therapist 

for approximately 45 minutes per session. UC subjects continued receiving usual care 

without receiving any intervention training sessions. They periodically received print 

materials unrelated to study interventions to minimize potential attention bias.

All BF sessions were performed by a BF technician trained elsewhere by a BF device 

manufacturer. The technician was experienced with teaching PFME. Two health 

psychologists and a nurse specialist delivered PST. They were trained in an initial trial with 

9 subjects in which PST was manualized and reliability across therapists was examined to 

ensure consistency and adherence to the intervention. They led an equal number of support 

and telephone groups, and documented the number, duration, content and quality of 

intervention sessions in a log. Of the telephone and support group sessions 10% were 
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randomly audiotaped. One of us (AYZ) and an independent evaluator listened to the 

audiotapes to check against the manual. Trained research staffers blinded to subject group 

assignment performed the assessments.

Measures

The primary outcome was urinary continence measured by the frequency and amount of 

urinary leakage. Leakage frequency was recorded in a diary for 3 days and average daily 

frequency was calculated.18 Leakage amount in gm was measured by the 1-hour pad test, a 

conventional objective measure.19

The secondary outcome was disease specific QOL measured by self-report. Severity of 

incontinence symptoms in the last month was measured on the 7-item I-PSS.20 Urinary 

function was assessed by the UCLA-PCI21 urinary function subscale and by a 6-point item 

of symptom bother. Subjects further rated incontinence as 10—“as bad as it could be” vs 0

—no incontinence on a VAS22 for the last 7 days and 4 weeks. Demographic, 

socioeconomic and medical variables (eg cancer stage, treatment type, BMI and 

comorbidity) were collected at the baseline interview and verified against the medical chart.

Power analysis was performed using an effect size of 0.71 on daily leakage frequency 

obtained from a pilot study. A sample size of 78 per group had 99% power to detect a 

difference in 1-way ANOVA at a 1-sided α = 0.017 significance level for 3 group 

comparisons.

Statistical Analysis

Analyses were done in SAS®, version 9.2.23 We considered α = 0.05 significant in all 

statistical tests. ANOVA and the chi-square test were used to compare group differences in 

baseline characteristics. Linear mixed effects models24 were used to evaluate group effects 

on the mean change of the 7 outcome measures. We assumed a working autoregressive 

covariance structure because changes in continence function are physiologically 

accumulative and assessments are closely associated. We used adjusted means to correct the 

mean for missing data while adjusting for confounders in the model.23 Covariates of age, 

race, marital status, education, employment and BMI were controlled in all models.

RESULTS

Of 1,331 patients contacted for this study 1,078 (81%) responded, 339 (32%) were eligible, 

289 consented and 10 withdrew prior to randomization. The remaining 279 patients were 

randomized at a consent rate of 82%. A total of 35 subjects dropped out after randomization 

for reasons of eligibility change or worsening health, family or economic conditions for a 

13% attrition rate. The remaining 244 subjects, including 81 in the BF plus support group, 

81 in the BF plus telephone group and 82 in the UC group, completed the study (fig. 1). 

There was no significant difference in sociodemographic and medical attributes between 

subjects included in study and dropouts.

The 3 groups were similar in mean age (64 to 67 years), race (33% to 39% black), marital 

status (63% to 67% married) and education (33% to 43% college or greater). The majority 
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had stage I or II cancer (greater than 94%), surgery (greater than 53%), radiation (48% to 

56%), elevated comorbidity (Charlson index score range 0.63 to 0.95), a cancer diagnosis for 

2 years or more and were overweight (mean BMI 28.3 kg/m2 or greater). Mean incontinence 

history was 26.9, 29.8 and 36.7 months in the UC, BF plus telephone and BF plus support 

groups, respectively. No significant group difference was found in any medical or 

demographic variables at baseline, including medication use, incontinence severity and 

urinary function, except employment status (p = 0.003, table 1).

Outcomes

Primary.—Based on diary data the BF plus support and BF plus telephone groups (p = 

0.019 and ≤0.001, respectively) had significantly decreased daily urinary leakage frequency 

at 3 months but not at 6 months compared to the UC group. Based on pad tests the BF plus 

support group showed a decrease of 13.3 gm at 6 months, significantly lower than the UC 

group (p = 0.003). However, the UC group had a lower leakage amount at 3 months than the 

BF plus telephone group (p = 0.009). This trend reversed at 6 months but did not reach 

statistical significance (p = 0.224, figs. 2 and 3). We also analyzed both objective measures 

(leakage frequency and amount) using an intent to treat approach. Results confirmed the 

reported significant findings.

Secondary.—The BF plus support group reported significantly less severe incontinence 

symptoms on I-PSS than the UC group at 3 and 6 months (p ≤0.001). The BF plus telephone 

group reported less severe symptoms than the UC group only at 6 months (p ≤0.001). 

Further, on UCLA-PCI the BF plus telephone group reported significantly better urinary 

function and less bother at 6 months than the UC group (p = 0.049, p = 0.009). At 6 months 

both intervention groups rated urinary incontinence as less problematic than the UC group 

on the VAS for the last 7 days (p = 0.014 and 0.015) and 4 weeks (p ≤0.001 and 0.002, 

respectively, table 2).

Time Effect

When examining the within group intervention effect in the 7 mixed effects models, the 2 

intervention groups showed significantly lower leakage frequency and amount at 3 and 6 

months. All 3 groups demonstrated significantly reduced symptom severity and improved 

urinary function at 3 and 6 months vs baseline (almost all results p ≤0.001). However, the 

UC group did not show changes in leakage frequency at 3 and 6 months (p = 0.98 and 0.45), 

leakage amount (p = 0.34) or VAS ratings (p = 0.09 and 0.66, respectively) at 6 months 

compared to baseline. The BF plus telephone group demonstrated no change in leakage 

amount at 3 months compared to baseline (p = 0.71).

Model Statistics

Overall we observed a significant group × time interaction effect in 5 models (each p ≤0.01) 

but not in the 2 models of urinary function and bother (p ≤0.32 and ≤0.07, respectively, table 

2). We also observed a significant time effect in all 7 models (each p ≤0.0001). We did not 

find a significant group effect in any model except in the analysis of symptom severity (p = 

0.02). However, that group effect became statistically insignificant after adjusting for the 

experiment-wise error rate via the Bonferroni correction.
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DISCUSSION

The significant decrease in leakage frequency at 3 months demonstrated intervention 

effectiveness. The waning effect at 6 months may be explained by some natural progress in 

the UC group during followup (fig. 2). It may also be explained by missing data at 6 months 

(6.2%), which could have reduced statistical power. This finding suggests that providing the 

study interventions beyond a 3-month time frame would be beneficial to help these patients 

continuously decrease the frequency of urinary leakage.

The UC group had a steep reduction in the leakage amount at 3 months due to a placebo 

effect or another unknown reason (fig. 3). However, the intervention effect was observed at 6 

months when the BF plus support group demonstrated a significant reduction of 13.3 gm 

with an effect size of 0.20. The clinical significance of this result must be determined in the 

future due to the lack of literature on the matter. This reduction can provide symptom relief 

but it is most meaningful when the leakage amount is minimized to almost zero. This 

underscores the importance of extending the study interventions to enhance the intervention 

effect. It is not surprising that the BF plus support group showed superior outcomes on this 

measure since peer support has a known healing effect.25 The BF plus telephone group 

might have experienced interventional effects at a slower pace.

Further, subject self-reports confirmed the findings of objective measures. Symptom severity 

and QOL measured on I-PSS and VAS were significantly improved in both intervention 

groups at 6 months. This finding may reflect a delayed psychological response to 

physiological improvement at 6 months. However, I-PSS was created to assess symptoms of 

benign prostatic hyperplasia and it may not be the best measure for this patient population. 

UCLA-PCI mainly measures leakage frequency. The superior outcome on this measure in 

the BF plus telephone group may indicate the better decrease in leakage frequency. It is also 

possible that UCLA-PCI was less sensitive to changes because many subjects had minor 

baseline leakage for which improvements may be difficult to detect.

Sample attrition may explain discordance between the 2 objective measures. The rate of 

missing data at 6 months was 8.6%, 13.8% and 8.4% in the BF plus support, BF plus 

telephone and UC groups, respectively, for leakage amount but 2 to 3 times higher for 

leakage frequency. Surgeon high expertise contributed slightly differently to the BF plus 

support, BF plus telephone and UC groups (24%, 28% and 17%, respectively). This 

difference was statistically insignificant but it could influence the study outcome as patients 

of a highly experienced surgeon may recover better. The 3-month intervention duration 

limited our ability to assess intervention sustainability and long-term effect. Because many 

study subjects experienced minor incontinence problems at baseline, which are common but 

still bothersome, perceived changes could be difficult to detect on some study measures.

CONCLUSIONS

The UC group had a 3 to 10-month shorter history of incontinence and, thus, more potential 

for natural recovery. However, we found evidence that PFME practice plus symptom 

management can significantly improve urinary function and QOL in patients with prostate 
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cancer who have long-term urinary incontinence. This patient centered approach requires 

minimal intrusive treatment (ie only a 1-time BF session), reduces reliance on technology 

and hospital facilities, and empowers patients to take charge of urinary health. The BF plus 

support intervention is effective and can be more efficacious with intervention extended 

beyond 3 months. The BF plus telephone intervention is promising and deserves more 

research. Future research could also address the issue of intervention delivery to areas where 

peer support is not readily available such as rural communities. Using technology, adjusting 

peer support to various settings and simplifying the intervention could enhance intervention 

delivery. Additional efforts to integrate the intervention into clinical care could make this 

behavioral treatment widely available through health care systems and across geographic 

areas to benefit those in need.
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BF biofeedback

BMI body mass index

I-PSS International Prostate Symptom Score

PFME pelvic floor muscle exercise

PST problem solving therapy

QOL quality of life

UC usual care without intervention

VAS visual analog scale
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Figure 1. 
Subject enrollment flow chart
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Figure 2. 
Adjusted mean frequency of daily urinary leakage from patient diary. m, months.
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Figure 3. 
Adjusted average amount of urinary leakage from incontinence pad test. m, months.
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