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Abstract

Purpose—We examined underlying psychosocial processes of a behavioral treatment for urinary 

incontinence (UI) of prostate cancer survivors.

Design—Secondary analysis of data collected from a clinical trial.

Sample—244 prostate cancer survivors who participated in a clinical trial of behavioral 

intervention to UI as intervention or control subjects.

Methods—The participants had a 3-month behavioral intervention or usual care and were 

followed up for an additional 3 months. They were assessed at baseline, 3, and 6 months. Latent 

growth curve models were performed to examine trajectories of each study variable and 

relationships among the variables.

Findings—Increasing self-efficacy and social support were significantly and independently 

associated with a greater reduction of urinary leakage frequency over time.

Implications for psychosocial oncology—Providing problem-solving skills and social 

support, including peer support, are essential for empowering patients to reduce UI.
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Urinary incontinence significantly diminishes quality of life of prostate cancer survivors.1–3 

It was estimated that 42% of prostate cancer patients experienced urine leakage at one year 

after surgery and 14% at five years.3 Persistent incontinence can cause functioning decline, 

restriction of routine activities, compromised sexual and partner relations, and significant 

distress.4 Pelvic floor muscle exercises (PFME) have been used as a popular behavioral 

treatment, but its therapeutic effect is under debate partly because its working mechanism 

has not been well understood.5 Examination of underlying processes in this behavioral 

treatment can enhance our knowledge and ability to effectively treat urinary incontinence in 

prostate cancer survivors.

Existing evidence provides some support for behavioral treatments of incontinence. 

Advocates of PFME believe that regular and repeated muscle contractions strengthen pelvic 

sphincter muscles,6 resulting in improved urethral sphincter closure during periods of 

increased intravesical pressure, thus preventing leakage.7 Some studies have shown that 

PFME contributed to incontinence reduction in prostate cancer patients.8 Other factors such 

as inadequate fluid intake, caffeine or alcoholic beverage consumption, constipation or 

obesity, and certain medications or diseases, also worsen incontinence symptoms.9 

Management of these lifestyle factors has been used increasingly to reduce incontinence 

symptoms based on studies of women,10,11 but the use of this management strategy in men 

has not been studied.6

Conceivably, PFME and symptom self-management should play a role in the recovery of 

urinary continence. These behaviors are fostered by perceived self-efficacy (i.e., 

confidence), according to social cognitive theory (SCT).12 Self-efficacy is a product of a 

self-regulatory process in which individuals evaluate and monitor personal actions to achieve 

the confidence of performing a task12. Based on the SCT, problem-solving skills (e.g., goal-

setting, finding solutions, and feedback of performance) ensure successful self-monitoring 

and self-evaluation, knowledge of urinary incontinence and treatment promotes acquisition 

of problem-solving skills, and social support is a motivational factor for behavioral 

modification. Thus, problem-solving skills, knowledge, and social support are expected to 

increase self-efficacy of PFME and symptom self-management, resulting in urinary 

continence improvement.

Despite this theoretical conceptualization, evidence of psychosocial mechanisms of 

behavioral treatments for urinary incontinence is rather limited. Hohl et al.13 reported 

significant positive associations among self-efficacy, changes in perceived support, and 

increased practice of PFME in a study of prostate cancer patients. However, without 

evidence for the effect of these psychosocial processes on urinary outcome, the working 

mechanisms of behavioral treatments for urinary incontinence remain uncertain.

In recent years, we conducted a study of prostate cancer patients’ urinary incontinence in 

which we used problem-solving skills, knowledge, and social support to enhance the 

perceived self-efficacy of PFME and symptom self-management. The study interventions 

have been effective in improving continence and the results have been published elsewhere.
14 We analyzed this study’s data to gain a better understanding of the underlying processes 

of the behavioral interventions, particularly the role of self-efficacy. We hypothesized that 
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problem-solving skills, knowledge, and social support provided by the study interventions 

would contribute to higher levels of self-efficacy of PFME and symptom self-management, 

and consequently, a significant reduction of urinary incontinence in the study participants of 

the intervention groups, while in the participants of the control group, this mechanism would 

remain inactive, and hence, they would have a lack of improvement in urinary leakage.

Methods

Study design and procedures

We performed a secondary analysis of the data from a randomized clinical trial that was 

conducted from 2010 to 2013 in Cleveland, Ohio. In this trial, subject eligibility included 

early stage (I, II, or III) prostate cancer, completion of cancer treatment at least 6 months 

prior, and presenting incontinent symptoms. Exclusion criteria included concurrent 

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

implant for correcting incontinence. After obtaining institutional review board approval 

(IRB# CC437), research staff reviewed medical charts to ascertain patient’s disease and 

treatment status. The International Continence Society ICSmale short form questionnaire 

(ICSmaleSF),15 the Short Portable Mental Status Questionnaire16 and a symptom checklist 

were used to screen for incontinence, cognitive impairment, and urinary infection and 

retention.

Eligible subjects were randomly assigned to three study groups: (a) biofeedback PFME plus 

a support group (BF+SUPPORT), (b) biofeedback PFME plus telephone (BF+PHONE), and 

(c) usual care (UC). The study groups were balanced on key variables of treatment type 

(surgery with and without radiotherapy vs. radiotherapy alone), surgery types (open vs. 

laparoscopic), radiotherapy types (brachytherapy vs. external beam), and hospital site.

The interventions consisted of two components: (a) a 60-minute biofeedback session in 

which the BF+SUPPORT and BF+PHONE subjects learned PFME using a computerized 

biofeedback machine, and (b) adapted Problem-Solving Therapy (PST)17 delivered through 

6 biweekly sessions to teach problem-solving and self-management skills. The intervention 

subjects were asked to practice PFME 3 times daily (a primary goal) and select one of the 

following targets (a secondary goal): (1) consuming 2000 cc of 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) daily exercise such as walking.

The BF+SUPPORT group consisted of 3–5 subjects each and lasted 60–75 minutes per 

session. The BF+PHONE group subjects had an individual telephone contact with a 

therapist for approximately 45 minutes in each session. Both groups discussed adherence to 

daily PFME and self-management skills using the manualized intervention logs. The UC 

subjects continued receiving usual care without receiving any intervention training sessions. 

All subjects were assessed at baseline, 3 months (postintervention), and 6 months (follow-

up). The details of study methodology are published elsewhere.14
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Measurement

The primary outcome of urinary continence was the frequency of daily leakage recorded in a 

diary for 3 days. The average daily frequency was calculated. The 3-day diaries have shown 

to be as effective and accurate as 7-day diaries, with good validity and reliability.18–21

Self-efficacy was measured based on Bandura’s guidelines for constructing self-efficacy 

scales22 on a 0- to 100-point scale with “0” indicating “not confident” and “100” as 

“certainly confident.” Eight items were measured: (1) correctly contract pelvic floor 

muscles, (2) maintain repetition of pelvic floor muscle contraction as much and as long as 

the therapist recommends at each time, (3) practice PFME every day, (4) maintain adequate 

fluid intake every day, (5) void at regular intervals as needed to avoid leakage, (6) avoid or 

manage constipation on a daily basis, (7) do regular physical exercise every day, and (8) 

reduce urinary leakage at will. The average score of the eight questions was used.

Problem-solving skills were measured on the 52-item Social Problem-Solving Inventory-

Revised (SPSI-R) on a 5-point Likert scale. The scale has a high internal consistency, test-

retest reliability, and validity. The total score of the items was calculated with a higher score 

indicating more competency.23

Social support was measured on the 20-item Medical Outcomes Study Social Support 

Survey (MOS-SSS) on a 5-point Likert scale. The item total was rescaled to a 0–100 range, 

with a higher score indicating more support.24 Further, the 12-item exercise habits subscale 

of the Social Support for Exercise Behavior Questionnaire (SSQ) was applied to assess 

specific support for exercise from peers and friends. The scale has good reliability and 

validity, producing a total score of 12 to 60.25

The 14-item Incontinence Quiz (IQZ) assesses knowledge of incontinence on a 3-point 

scale.26 We used a modified version of IQZ that included seven additional items to assess 

knowledge of self-management of PFME, fluid intake, voiding, constipation, exercise, 

stress, and medication that are relevant to study interventions.

Demographic, socioeconomic, and medical variables (e.g., cancer stage, treatment type, 

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

Statistical analysis

As the primary focus of this paper is to understand how the trajectories of self-efficacy are 

associated with the trajectories for frequency of leakages, latent growth curve (LGC) models 

were used to test this relationship. An LGC model creates separate latent constructs for the 

intercept and slope of a variable measured at multiple time points, which are used to define 

the trajectories of each participant. The intercept represents the average starting point of the 

slope where it crosses the y-axis at zero and the slope is the average trajectory of a variable 

over time. For all slopes, the intercept is the starting point of the slope or the trajectory. The 

intercept and slope can then be used as variables in a model. Trajectories were modeled for 

linear, quadratic, and freely estimated slopes by weighting the factor loadings of the measure 

at three time points. The best-fitting model had freely estimated slopes for self-efficacy and 

frequency of leakages. Freely estimated slopes can be of any shape.27 After this model was 
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developed, the predictors (e.g., social support and problem-solving skills) were added to the 

latent growth model to identify their impact on the trajectories of self-efficacy and frequency 

of leakages. The post-intervention values of these predictors at 3 months were used in the 

model, because they represented the intervention outcome and could indicate how the study 

interventions had influenced the trajectories of self-efficacy and frequency of leakages. 

Additionally, the model tested how social support and peer support contributed to problem-

solving skills. All models were tested for goodness of fit using the following criteria: Tucker 

Lewis Index (TLI) >.90, Comparative Fit Index (CFI) >.90, and the Root Mean Square Error 

of Approximation (RMSEA) <.08.28,29 For the control group, there was insufficient 

variability of urinary incontinence identified in the LGCs. Therefore, all analyses were 

conducted initially on the interventions groups, which were combined to suffice the power of 

the analyses. We then added the control group to the nested models to assess the group 

difference.

Results

A total of 244 participants, including 162 Intervention Group subjects and 82 Control Group 

(usual care) subjects, were examined in this study. The groups were of similar age (mean=65 

years), race (63% Whites and 35% Blacks in both groups), marital status (65% to 63% 

married, respectively), education (38% to 34% college or higher degree, respectively), and 

employment status (44% employed in both groups). The majority of participants in both 

groups had stage I or II cancer (94% to 95%, respectively), surgery (53% to 57%, 

respectively), radiation (54% to 48%), elevated comorbidity (Charlson index score range of 

0.7 to 0.95), and were overweight (mean BMI=29 kg/m2). They had similar median Gleason 

scores (6.6 to 7), current PSA (mean: 0.72 to 0.49), and use of medications. Their mean 

incontinence history was 33.2 and 26.9 months, respectively, and mean frequency of leakage 

was 2.8 times daily. There was no significant difference in sociodemographic and medical 

attributes between the study groups (see Table 1).

Latent Growth Curve Models

Initially, a bivariate LGC model without predictors was tested to assess the goodness of fit 

for the association between the trajectories of self-efficacy and frequency of leakage. The 

bivariate LGC model of self-efficacy and frequency of leakages fit the data well (chi 

square=14.96, df=9, TLI=.96, CFI=.98, RMSEA=.06). In the next step, peer support, social 

support, and problem-solving skills were added to the bivariate LGC model. While 

knowledge was part of the original conceptual model, it was not included on the LGC model 

because its relationships with self-efficacy and leakage frequency were not significant (see 

Figure 1). The initial model included all regression paths from peer support, social support, 

and problem-solving skills to the intercepts and slopes of self-efficacy and frequency of 

leakage. The regression paths from peer support and social support to problem-solving skills 

were also added to this model. The model was developed by removing nonsignificant paths 

one path at a time from the initial model (see Table 2). In order to test if the intercept of 

leakage frequency and social support were confounded in predicting the slope of the leakage 

frequency, the intercept of leakage frequency was added as a covariate in the model. Both 

the intercept of leakage frequency (standardized beta= −.33, unstandardized beta= −.05, 
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p<.001) and social support (standardized beta= .34, unstandardized beta= .01, p<.01) 

remained significant predictors to the slope of leakage frequency. The final model fit the 

data well (chi square=29.44, df=23, TLI=.97, CFI=.99, RMSEA=.04). After the model was 

developed on the treatment group, a nested model comparing the treatment group to the 

control group was used to test model stability. The nested model fit was acceptable (chi 

square=81.45, df=48, TLI=.89, CFI=.94, RMSEA=.05). Significant differences between the 

treatment group and the control group in the model were identified among the structural 

regression weights.

Correlations in the Bivariate Latent Growth Curve Model

There were four significant correlations among the constructs for the intercept of leakage 

frequency, the freely estimated slope of leakage frequency, the intercept of self-efficacy, and 

the freely estimated slope of self-efficacy (see Figure 1). The intercept of self-efficacy was 

negatively related with the freely estimated slope of self-efficacy (r= −.67). Individuals 

starting with lower levels of self-efficacy had more of an increase in self-efficacy over time 

(slope) as compared to individuals who started out with high levels of self-efficacy.

The intercept of leakage frequency was negatively related with the intercept of self-efficacy 

(r= −.22). Participants with a high level of self-efficacy had less leakage frequency. The 

freely estimated slope of leakage frequency was negatively related with the freely estimated 

slope of self-efficacy (r= −.19). The larger the increase in self-efficacy over time (slope) was 

associated with a lower leakage frequency over time (slope). The intercept of leakage 

frequency was positively related with the freely estimated slope of self-efficacy (r= .25). 

Individuals who started out with more leakage frequency had more of an increase in self-

efficacy over time (slope), as these individuals needed to work more on their self-efficacy, 

compared to individuals who had few problems initially and therefore had less of an increase 

in self-efficacy over time (slope).

Predictors of the Latent Growth Curve Model for Leakage Frequency

The intercept of leakage frequency and social support were treated as covariates predicting 

the freely estimated slope of leakage frequency. The intercept of leakage frequency 

negatively predicted the freely estimated slope of leakage frequency (standardized beta= 

−.33, unstandardized beta=−.05, p<.01). While this may seem counterintuitive, it reflects 

that individuals who had more leakage frequency initially had a larger decline in leakage 

frequency over time (slope) as they needed to improve more, compared to individuals who 

had few problems initially and therefore had less decline in leakage frequency over time 

(slope).

Social support predicted both the intercept and the freely estimated slope of leakage 

frequency. Individuals with less social support had more leakage frequency initially 

(standardized beta= −.29, unstandardized beta=−.04, <.001). Over time, individuals 

receiving less social support had more decrease in leakage frequency (slope) than those 

receiving more social support (standardized beta=.34, unstandardized beta=.01, p<.01). This 

may seem counterintuitive; however, individuals with less social support and greater leakage 

frequency to begin with had rooms to improve more, compared to individuals who had more 
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social support and few problems initially and thus had less room to make an improvement. 

This ceiling effect appears small. The unstandardized beta (.01) suggests that there is a very 

small decrease (.01 slope units) of leakage frequency for every 1-unit decrease in social 

support.

Predictors of the Latent Growth Curve Model for Self-Efficacy

Problem-solving skills predicted both the intercept and the freely estimated slope of self-

efficacy, while social support only predicted the intercept of self-efficacy. Individuals with 

more problem-solving skills started with higher initial levels of self-efficacy (standardized 

beta=.38, unstandardized beta=.66, p<.001). Over time, individuals obtaining more problem-

solving skills had less of a slope in self-efficacy (standardized beta =−.21, unstandardized 

beta=−.09, p=.05); as these individuals gained higher levels of problem-solving, their self-

efficacy scores could not increase as much. Participants with more social support had higher 

initial levels of self-efficacy (standardized beta=15, unstandardized beta=.16, p=.02).

Predictors of Problem-Solving Skills

Peer support and social support predicted problem-solving skills. Individuals with more peer 

support had more problem-solving skills (standardized beta=.18, unstandardized beta=.29, 

p=.03). Participants with more social support had more problem-solving skills (standardized 

beta=.25, unstandardized beta=.16, p=.003).

Nested Models

Nested models testing for model stability compare the model between groups, by 

constraining the parameters estimates (e.g., regression weights) to be equal across groups. 

For the current model, to determine differences, regression weights were constrained to be 

equal. Constrained models are compared to the baseline unconstrained model, and if 

significant chi square differences and a drop in CFI <.01 occur, differences exist. Follow-up 

tests on significant differences in critical ratio comparing differences in regression paths 

between groups were identified. In testing for model stability, a nested model comparing 

treatment and groups identified significant differences in the structural regressions weight 

for the following four paths: Social support negatively predicted the intercept of leakage 

frequency in the treatment group (unstandardized beta=−.04, p=.001) and positively in the 

control group (unstandardized beta=.04, p<.01). Social support positively predicted the slope 

of leakage frequency in the treatment group (unstandardized beta=.01, p=.001) and 

negatively in the control group (unstandardized beta=−.01, p=.10). Problem-solving skills 

negatively predicted the slope of self-efficacy of leakage frequency in the treatment group 

(unstandardized beta=−.09, p<.05) and positively in the control group (unstandardized 

beta=.09, p<.09). Problem-solving skills positively predicted the intercept of self-efficacy of 

leakage frequency in the treatment group (unstandardized beta=.66, p<.001) and negatively 

in the control group (unstandardized beta=−.05, p=.83).

Discussion

The latent growth curve model analysis revealed several patterns of changes over time. 

Piecing the patterns together, the study findings suggest that self-efficacy of PFME and 
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symptom self-management mediate the recovery of urinary continence and is enhanced by 

problem-solving skills, social support, and peer support. The recovery of urinary continence 

is also augmented by social support directly.

Two findings demonstrated a significant role of the self-efficacy in the reduction of urinary 

incontinence. First, study participants that leaked more frequently at the initial level (i.e., the 

intercept) have gained significantly more self-efficacy than those that leaked less frequently 

at the initial level. This result was supported by a positive and significant association 

between the intercept of daily leakage frequency and the slope (i.e., over time trajectory) of 

the self-efficacy (r=.25, p=.03). Second, there is a clear trend that the more the self-efficacy 

grew over time, the less frequent the daily leakage became, as the two trajectory slopes of 

the self-efficacy and daily leakage frequency correlated moderately and negatively (r=−.19, 

p=.09). With the participants gaining more self-efficacy while reducing incontinence, it 

appears that increasing self-efficacy mediated a decrease of daily leakage frequency over a 

6-month period.

The study findings shed light on individual differences in the growth of self-efficacy and 

urinary continence. At the initial level of assessment periods (i.e., the intercept), the higher 

the self-efficacy, the less daily leakage frequency and vice versa (r=−.22, p=.03). However, 

in the trajectories of the self-efficacy over time, there appeared to be a “ceiling effect” as the 

self-efficacy at the initial level (i.e., intercept) was significantly and negatively associated 

with its slope (i.e., trajectory; r=−.67, p< .001). This finding indicates that the participants 

feeling less confident (i.e., lower self-efficacy) at the initial level have gained significantly 

more self-efficacy over time than those feeling more confident at the initial level; in other 

words, those starting with high self-efficacy had limited room to improve. Similarly, there 

was a “floor effect” in the trajectory of the daily leakage frequency, as daily leakage 

frequency at the initial level (i.e., the intercept) was significantly and negatively associated 

with its slope (i.e., trajectory; r=−.33, p=.02). This finding indicates that the participants 

leaking more frequently at the initial level have reduced daily leakage frequency more 

significantly than those leaking less frequently at the initial level; in other words, those 

initially having a minimal leakage problem had less to improve. Hence, those starting with 

worse leakage episodes gained self-efficacy and improved urinary continence significantly 

more over the six months.

The study findings also enlightened sources that strengthened the self-efficacy of PFME and 

symptom self-management. Examining the problem-solving skills as the main component of 

the study interventions, we found that the acquired problem-solving skills at 3 months 

postintervention had a positive association with the intercept and a negative association with 

the slope of the self-efficacy. These findings suggest that individuals possessing more 

problem-solving skills at 3 months started with greater self-efficacy at the initial level 

(standardized β=.38, p<.001); yet, those with more problem-solving skills at 3 months 

gained less self-efficacy over time (standardized β=−.21, p=.04). Apparently, the problem-

solving skills and self-efficacy went hand in hand, but enhancement of the self-efficacy 

waned when the problem-solving skills had been largely acquired. Further, social support 

and peer support were associated with acquisition of the problem-solving skills, thus 

indirectly related to the self-efficacy. At 3 months postintervention, a one-unit increase of 
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general social support contributed to an increase of problem-solving skills by 16% 

(standardized β=.25, p=.003), while a one-unit increase of a peer support contributed to an 

increase of problem-solving skills by 29% (standardized β=.18, p= .03). Moreover, social 

support served as an additional enhancer of the self-efficacy. An increase of social support 

per unit at 3 months is associated with an increase of self-efficacy by 16% (standardized 

β=.15, p=.02).

In parallel with the mechanism of self-efficacy, the study findings illustrated another 

mechanism of leakage reduction—the social support, which showed a direct effect on daily 

leakage frequency. In this study, the social support at 3 months postintervention had a 

negative association with the intercept (standardized β=−.29, p< .001) and a positive 

association with the slope (standardized β=.34, p< .01) of the daily leakage frequency. This 

is not a negative finding, as it appears that individuals with low leakage frequency initially 

were maintaining a low level of leakage, while individuals who had worse conditions (higher 

levels of leakage) at starting point were showing signs of improvement regardless of social 

support. The implication of these findings is that the study participants having a high level of 

social support started with less daily leakage episodes and thus had less room to improve 

over time, while those having a low level of social support started with more daily leakage 

episodes and thus had more room to significantly improve. This result and the initial impact 

of social support on leakage frequency (at the intercept) show that not only social support 

has an indirect effect on continence recovery through an association with problem-solving 

behaviors and self-efficacy, but also has an independent and direct effect on reduction of 

incontinence episodes. However, we need to keep in mind that the findings merely brought 

to light an association between social support and urinary incontinence. It is possible that 

social support not only impacts health behaviors,30 but also has a biological effect on 

incontinence reduction. Conversely, it is also possible that those who had improved 

continence became capable of moving around social situations and hence acquired more 

social support than those who continued leaking over time. The later scenario is an 

important consideration for patients’ social health and deserves a full consideration in future 

investigations.

Finally, the results from the nested models showed that although social support and problem-

solving skills significantly predicted the slope of leakage frequency or both the intercept and 

slope of self-efficacy in the intervention group, such effects were insignificant in the control 

group. Obviously, the two intervention elements—social support and problem-solving skills

— were not provided to the control group, and hence, did not affect their self-efficacy and 

leakage frequency outcome. These findings supported our hypothesis that social support and 

problem- solving skills are a mechanism for improving urinary continence in the 

intervention group, but were not operative in the control group. Contrary to the intervention 

group, there was a significant and positive association between social support and the 

intercept (initial level) of leakage frequency in the control group. Participants of the control 

group started with more frequent leakage frequency despite having higher social support. 

This perhaps suggests that social support directed at continence improvement, such as that 

provided in our intervention study (e.g., the social support group), is most helpful.
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Overall, our study demonstrated two separate and interrelated processes of incontinence 

reduction: self-efficacy of PFME and symptom self-management mediates a reduction of 

leakage episodes, and social support reduces leakage episodes, likely through a 

neurological-physiological pathway. In both cases, people with severe incontinence or 

limited social resources benefit most from the respective mechanisms. It is noteworthy that 

peer support for PFME and self-management activities significantly predicted both self-

efficacy (standardized β=.18, p= .03) and social support (r=.24, p=.007).

Several considerations are noted for future research and clinical practice. First, teaching 

problem-solving skills is essential for increasing the self-efficacy of PFME and symptom 

self-management and reducing urinary incontinence. Second, incorporating the social 

support group into the treatment modality is therapeutic and necessary. The direct effect of 

social support on incontinence and a potential psychoneuroimmunological mechanism 

deserve further investigation. The reciprocal impact of improved continence on social 

support is another area that warrants future research attention. Lastly, peer support from 

partner, relative, or friend enhances social support and self-efficacy of PFME and symptom 

self-management, which reduce incontinence. Incorporating peer support into behavioral 

treatments of urinary incontinence is worthy of exploring in the future. Herein important 

lessons can be drawn for improving evidence-based clinical practice.

We have reported elsewhere that both the BF+SUPPORT and BF+PHONE intervention 

groups had less frequent daily leakage than the UC group at 3 months (P=0.019; P≤ .001, 

respectively).14 In real life, this means a reduction of 1 leakage episode per day out of 3 

daily leakage episodes on average. This study provided fresh evidence regarding 

psychosocial mechanisms of an effective behavioral treatment and contributed to our 

knowledge of management of urinary incontinence among prostate cancer survivors. 

However, this evidence must be viewed in perspective. The reported findings were generated 

from an intervention study in which problem-solving skill training and social support were 

utilized to spur individual growth. The intervention effect, especially stemming from social 

support, may not be evident in other types of treatment for urinary incontinence such as 

pharmaceutical or surgical treatment. However, this is not to say that there are no other 

psychosocial mechanisms for reducing urinary incontinence that have yet to be discovered 

and evaluated. In this analysis, knowledge was not found to be a significant predictor, 

probably because of a moderate internal consistency of the adapted Incontinence Quiz 

(Cronbach’s α=0.59, 0.60, and 0.62 at T1, T2, and T3). The 8-item self-efficacy scale, 

however, has a satisfactory internal consistency (Cronbach’s α=0.78 at T1 and 0.76 at T2 and 

T3), but we did not have data to assess reliability of these two measures. The social support 

measures captured the level of general social support rather than specific social support for 

participant’s self-management of incontinence symptoms. Also, we were unable to compare 

the two intervention groups to detect their difference in a growth curve due to a sample size 

issue. Therefore, our insight into the intervention impact on growth curve was limited. 

Finally, we analyzed the problem-solving skills, social support, and peer support at 3 months 

postintervention as exogenous factors in our model. These factors represent the intervention 

outcomes and ideal predictors for understanding dynamics of growth patterns. However, the 

impact of these factors can vary when the entire time span, including pre-intervention and 

follow-up time points, is taken into consideration.
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Figure 1: 
Latent Growth Curve Models.
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Table 1.

Descriptive Statistics

Variables Intervention Group Control Group

N=162 S.D. / % N=82 S.D. / %

Age 65 7.4 65 8.2

Race

 White 102 63% 51 63.8%

 Black 57 35.2% 28 35%

 Others 1 1% 1 1.3%

Marital status (married) 106 65.4% 52 63.4%

Education

 ≥College 62 38.3% 28 34.2%

 High school, associate degree 85 52.5% 47 57.3%

 < High school 15 9.2% 7 8.5%

Employment (employed) 71 43.8% 36 43.9%

Cancer stage (I & II) 152 94% 78 95.1%

Surgery (yes) 86 53% 47 57.3%

Radiation (yes) 88 54% 39 47.6%

BMI 29 5.1 29.2 5.4

Charlson comorbidity index score 0.7 1.1 0.95 1.8

Gleason score (median) 6.6 1.1 7 1.6

Current PSA score 0.72 1.8 0.49 1.3

Medication use

 Anticholinergic medicine (yes) 11 6.8% 1 1.2%

 α-blocker (yes) 29 17.9% 17 20.7%

 Diuretic medicine (yes) 28 17.3% 20 24.4%

Frequency of daily leakage at baseline 2.8 3.2 2.8 3.1

Months of incontinence 33.2 44.4 26.9 28.5
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Table 2.

MODEL development

Model Step Chi Square df p TLI CFI RMSEA

1. Initial Model 24.29 15 .06 .94 .98 .06

2. Remove path Peer Support → Slope of Self Efficacy 24.32 16 .08 .95 .98 .05

3. Remove path Social Support → Slope of Self Efficacy 24.52 17 .11 .95 .98 .05

4. Remove path Peer Support → Intercept of Self Efficacy 25.07 18 .12 .96 .98 .05

5. Remove path Problem Solving → Intercept of Leakage Frequency 26.01 19 .13 .96 .98 .05

6. Remove path Problem Solving → Slope of Leakage Frequency 26.65 20 .15 .97 .99 .04

7. Remove path Peer Support → Intercept of Leakage Frequency 28.10 21 .14 .97 .98 .04

8. Remove path Peer Support → Slope of Leakage Frequency 29.40 22 .13 .97 .98 .04

9. Remove covariance between error terms for Slope of Leakage Frequency ← → 
Intercept of Self Efficacy

29.44 23 .17 .97 .99 .04
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Table 3.

Structural Equation Model Parameter Estimates

Measurement Weights

PATHS Standardized Weights Unstandardized 
Weights

Standard Error P-value

Latent Growth Curves

1. Intercept of Leakage Frequency → Leakage Frequency 
Time 1

.95 1.00 NA NA

2. Intercept of Leakage Frequency → Leakage Frequency 
Time 2

1.03 1.00 NA NA

3. Intercept of Leakage Frequency → Leakage Frequency 
Time 3

1.03 1.00 NA NA

4. Freely Estimated Slope of Leakage Frequency → Leakage 
Frequency Time 1

.00 .00 NA NA

5. Freely Estimated Slope of Leakage Frequency → Leakage 
Frequency Time 2

.43 3.00 NA NA

6. Freely Estimated Slope of Leakage Frequency → Leakage 
Frequency Time 3

.56 4.00 .41 <.001

7. Intercept of Self Efficacy → Self Efficacy Time 1 .92 1.00 NA NA

8. Intercept of Self Efficacy → Self Efficacy Time 2 1.17 1.00 NA NA

9. Intercept of Self Efficacy → Self Efficacy Time 3 1.16 1.00 NA NA

10. Freely Estimated Slope of Self Efficacy → Self Efficacy 
Time 1

.00 .00 NA NA

11. Freely Estimated Slope of Self Efficacy → Self Efficacy 
Time 2

.85 3.00 NA NA

12. Freely Estimated Slope of Self Efficacy → Self Efficacy 
Time 1

.87 3.06 .25 <.001

Structural Regression Weights

Paths Standardized Weights Unstandardized 
Weights

Standard Error P-value

1. Intercept of Leakage Frequency → Freely Estimated 
Slope of Leakage Frequency

−.33 −.05 .02 <.01

1. Social Support → Intercept of Leakage frequency −.29 −.04 .01 <.001

2. Social Support → Freely Estimated Slope of Leakage 
Frequency

.34 .01 .002 <.01

3. Social Support → Intercept of Self Efficacy .15 .16 .07 .02

4. Problem Solving Skills → Intercept of Self Efficacy .38 .65 .15 <.001

5. Problem Solving Skills → Freely Estimated Slope of Self 
Efficacy

−.21 −.09 .045 .05

6. Social Support → Problem Solving Skills .25 .16 .05 .003

7. Peer Support → Problem Solving Skills .18 .29 .13 .03

Structural Covariances

Paths Correlations Covariances Standard Error P-value

1. Intercept of Self Efficacy ← → Freely Estimated Slope of 
Self Efficacy

−.67 −91.23 20.39 <.001
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2. Intercept of Leakage Frequency ← → Intercept of Self 
Efficacy

−.22 −14.18 6.48 .03

3. Freely Estimated Slope of Leakage Frequency ← → 
Freely Estimated Slope of Self Efficacy

−.19 −.39 .24 .09

4. Intercept of Leakage Frequency ← → Freely Estimated 
Slope of Self Efficacy

.25 4.35 2.01 .03

Measurement Covariances

Paths Correlations Covariances Standard Error P-value

1. Peer Support ← → Social Support .24 55.45 20.4951 .007

Squared Multiple Correlations

Endogenous Variable R square

1. Problem Solving Skills .12

2. Intercept of Leakage Frequency .09

3. Freely Estimated Slope of Leakage Frequency .29

4. Intercept of Self Efficacy .20

5. Freely Estimated Slope of Self Efficacy .05
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