
Structured behavioral treatment research protocol for women 
with mixed urinary incontinence and overactive bladder 
symptoms

Diane K. Newman1, Diane Borello-France2, and Vivian W. Sung3

1Division of Urology, Department of Surgery, Perelman School of Medicine, University of 
Pennsylvania, Philadelphia, Pennsylvania 2Department of Physical Therapy, Rangos School of 
Health Sciences, Duquesne University, Pittsburgh, Pennsylvania 3Division of Urogynecology and 
Reconstructive Pelvic Surgery, Department of Obstetrics and Gynecology, Alpert Medical School 
of Brown University, Providence, Rhode Island

Abstract

Aims—The primary aim is to provide detailed rationale and methodology for the development 

and implementation of a perioperative behavioral/pelvic floor exercise research protocol for 

women who self-chose surgical intervention and who may or may not have been offered 

behavioral treatments initially. This protocol is part of the ESTEEM trial (Effects of Surgical 

Treatment Enhanced with Exercise for Mixed Urinary Incontinence Trial) which was designed to 

determine the effect of a combined surgical and perioperative behavioral/pelvic floor exercise 

intervention versus surgery alone on improving mixed urinary incontinence (MUI) and overactive 

bladder (OAB) symptoms.

Methods—As part of a multi-site, prospective, randomized trial of women with MUI electing 

midurethral sling (MUS) surgical treatment, participants were randomized to a standardized 

perioperative behavioral/pelvic floor exercise intervention + MUS versus MUS alone. The specific 

behavioral intervention included: education on voiding habits, pelvic floor muscle training 

(PFMT), bladder training (BT), strategies to control urgency and reduce/prevent urinary 

symptoms, and monitoring/promoting adherence to behavioral recommendations. To ensure 

consistency across all eight research sites in the pelvic floor disorders network (PFDN), selective 

behavioral treatments sessions were audiotaped and audited for protocol adherence.

Results—The behavioral intervention protocol includes individualization of interventions using 

an algorithm based on pelvic floor muscle (PFM) assessment, participant symptoms, and findings 
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from the study visits. We present, here, the specific perioperative behavioral/pelvic floor exercise 

interventions administered by study interventionists.

Conclusions—This paper details a perioperative behavioral/pelvic floor exercise intervention 

research study protocol developed for women undergoing surgery for MUI.
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urinary incontinence

1 INTRODUCTION

Mixed urinary incontinence is a complex, and challenging condition for patients, clinicians, 

and researchers as interventions directed to improve one symptom may not improve or may 

actually worsen another. Behavioral treatments, specifically bladder training (BT) and pelvic 

floor muscle training (PFMT), are the mainstay of conservative management for MUI as 

they are effective, essentially risk free, and recommended as first-line therapy by several 

guidelines and consensus panels.1–4 Although most women with urinary incontinence (UI) 

and OAB receive behavioral intervention in combination with drug therapy, many become 

frustrated with performing exercises or cannot tolerate medication side-effects. 

Consequently, women with MUI will elect anti-incontinence surgery for an expected better 

outcome.

Some experts believe that women with MUI should not undergo stress UI (SUI) surgery due 

to potential risk of worsening OAB symptoms of urgency and frequency. Recently, MUS has 

been found to be highly effective with SUI cure rates up to 80% at 1 year5 with 

improvement in OAB outcomes in some women.5–9 Unfortunately, predicting which women 

may experience improvement or worsening of their OAB including urgency UI (UUI) after 

surgery, or how to best optimize MUS outcomes in this population remains unclear as 

behavioral treatment programs are often not published or compared.

1.1 Theoretical basis for ESTEEM behavioral treatment program model

The 5th International Consultation on Incontinence Committee on Adult Conservative 

Treatment recommends that clinicians provide the most intensively supervised (by a trained 

clinician) PFMT and BT intervention possible, as health care professional supervised 

programs generate better outcomes.2 There remains a need to investigate a supervised PFMT 

program derived from sound exercise science, including confirmation of a correct voluntary 

PFM contraction and incorporation of appropriate supervision and adherence measures to 

promote maintenance of knowledge acquisition.10 Also, little is known regarding a 

structured algorithm model of delivering UI behavioral interventions.2 This paper’s aim is to 

provide detailed rationale and methodology for the development and implementation of a 

combined conservative (behavioral intervention [PFMT with BT]) and surgical treatment 

protocol for women with MUI, including training of study interventionists to deliver 

interventions in a standardized manner.
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1.2 ESTEEM methods summary

The ESTEEM trial was designed to compare a combined conservative and surgical treatment 

approach versus surgery alone for improving patient-centered MUI outcomes at 12 months. 

It is a multi-site, prospective randomized trial of female patients with MUI randomized to a 

standardized perioperative behavioral/pelvic floor exercise intervention plus MUS versus 

MUS alone.11 Sung and colleagues describe the inclusion and exclusion criteria and primary 

and secondary outcomes.11 At the end of the ESTEEM trial, we will understand whether a 

combined conservative/surgical treatment approach is superior to surgery alone for MUI.

1.3 Overview of the perioperative behavioral/pelvic floor muscle exercise intervention

Over time, PFMT has evolved both as a nurse- and/or physical therapist-directed behavioral 

intervention for lower urinary tract symptoms (LUTS).12 In women, it is postulated that a 

PFM contraction may raise and press the urethra towards the symphysis pubis, prevent 

urethral descent, and improve structural pelvic organ support.13 Intensive PFMT is 

hypothesized to induce muscle hypertrophy, increasing external mechanical pressure on the 

urethra; and reinforcing bladder neck support during increases in abdominal pressure.14,15 A 

PFMT program involves instruction on contracting and relaxing the PFMs correctly to 

improve muscle strength and coordination, and to functionally use these muscles (termed the 

“Knack” as in developing a knack to repeatedly do something/stress strategy) to occlude the 

urethra during physical activities that increase abdominal pressure and precipitate UI.16,17 

Quick PFM contractions can be used to inhibit a bladder contraction at the time of urgency 

as a method of urge suppression.

Because the “best” PFMT program for MUI is unknown, the ESTEEM perioperative 

behavioral/PFM exercise intervention was developed based on sound consensus-based 

muscle training guidelines, BT instructional and motor learning principles and findings from 

the exercise adherence literature. A targeted number of exercise repetitions were based on 

the American College of Sports Medicine guidelines for increasing muscle strength.18 

Exercise volume recommendations to improve muscular fitness18 specifically 2–4 sets of 

resistive exercise/muscle group with 8–12 contraction repetitions/each set, were considered 

to be the prescribed ESTEEM exercise program of 45 PFM contractions per day (15 PFM 

contractions performed three times per day). This specific PFM exercise volume has been 

shown to be feasible with regard to exercise adherence and effective in improving urinary 

outcomes.19,20

An additional PFM exercise goal is to improve participant’s behavioral skills to prevent SUI 

and UUI across a variety of situations that trigger symptoms. To promote skill learning, we 

considered the impact of two important motor learning variables, augmented feedback, and 

transfer. Augmented feedback is information that supplements information an individual 

receives from their own sensory systems.21 During each study visit, the interventionist 

provides augmented verbal feedback to enhance participants’ ability to learn a correct PFM 

contraction. However, constant or high frequency feedback is detrimental to motor 

learning22 and may prevent the participant from developing the ability to self-assess their 

performance.23 To promote motor learning, the amount of feedback provided to participants 

is gradually decreased. To facilitate transfer22 of PFM exercise skill to new situations, the 
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ESTEEM protocol includes specific PFM function criteria to advance body position (supine, 

sitting, and standing) for exercise.

Bladder training has been advocated for management of urgency and frequency symptoms, 

since the late 1960s24 and as a treatment for female MUI and SUI.2,12,25,26 It is an intensive 

behavioral treatment that is recommended for highly motivated adult patients without 

cognitive or physical impairments.27,28 The goal of BT is to restore normal bladder function 

through a process of education along with a mandatory or self-adjustable voiding regimen 

that gradually increases the time interval between voids. Possible mechanisms for BT 

improving LUTS include: 1) improving central control over bladder sensations and urethral 

closure25,29 and/or 2) changing an individual’s behavior in ways that increase the LUT 

system’s “reserve capacity” as knowledge of circumstances that cause bladder leakage is 

gained.25,30 Many patients who experience urgency, with or without leakage, tend to void 

frequently to obtain immediate symptom relief. Unfortunately, this behavior may set the 

stage for more frequent urination, a habit that is difficult to change, and may lead to reduced 

functional bladder capacity, and in some cases, UUI. Bladder overactivity produces urgency, 

completing a cycle of urgency and frequency, that is, then, perpetuated.

Bladder training is a multi-component intervention that involves patient education regarding 

LUT function, setting incremental voiding schedules, and teaching urge control techniques 

to postpone voiding and adhere to a schedule.25,28,31,32 The effectiveness of behavioral 

training with urge suppression as a stand-alone strategy for UUI has been established in 

several clinical studies33–36 and in RCTs using intention-to-treat models, in which mean 

reductions of UI range from 60 to 80%.37,38 Research is inconclusive as to whether BT 

combined with urge suppression is effective alone versus BT with urge suppression 

combined with PFMT for continence or symptom improvement.

1.4 The ESTEEM progressive perioperative behavioral/pelvic floor muscle exercise model

Our behavioral/PFM exercise protocol included individualized, progressive PFMT, and BT 

education, strategies to suppress urgency, extend voiding intervals, and prevent/reduce UI. 

Sites were required to have at least two trained, qualified interventionists (registered nurses, 

nurse practitioners, or physical therapists). To ensure standardization across sites, 

interventionists attended standardized training (see Table 1), including didactic lectures on 

LUT physiology/dysfunction; PFM anatomy, physiology, and exercise prescription/

progression; use of a Bladder Diary for BT and delayed voiding; behavioral principles and 

strategies for urge suppression and preventing SUI; and ways to optimize exercise/

behavioral adherence. Problem-oriented patient cases were also discussed. Lastly, 

certification in PFM digital examination; bladder diary interpretation; prescribing, teaching, 

and progressing PFM exercise and behavioral strategies; and promoting long-term exercise 

and behavioral strategy adherence were included. The Interventionist Manual of Treatment 

(IMOT) ensured standardization of the intervention. All interventionist sessions were 

audiotaped. Auditing of each interventionist occurred at least twice during the study to 

ensure intervention standardization and quality. Feedback was provided to all 

interventionists. If protocol drift was identified, additional auditing/feedback was provided 

until drift was resolved.
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Because women with MUI struggle with BT and PFM exercise recommendations,20 an 

adherence questionnaire was administered to participants at each post-operative visit to 

monitor barriers to intervention adherence. This questionnaire was modeled after similar 

questionnaires administered to women with UI who participated in clinical trials that 

combined a behavioral intervention to other non-surgical interventions.20,39 The ESTEEM 

“Behavioral Skills and Treatment Booklet” was created to provide participants with 

standardized education and behavioral intervention instructions, to serve as a reference 

between study visits, and to reinforce long-term retention of specific intervention 

components At each visit, the specific PFM exercise, BT, behavioral strategy, and program 

adherence recommendations were recorded in the booklet.

1.5 Behavioral treatment intervention model

The overarching behavioral/PFM exercise intervention goals were to increase participant’s 

knowledge of bladder function, pelvic floor anatomy and function, and voiding habits. 

Integral to achieving study goals was the participant’s ability to perform a correct PFM 

contraction. Participants were expected to increase skill and independence in performance of 

PFM exercises, BT strategies (urge suppression to delay voiding, increase voiding intervals, 

and decrease urinary frequency), and PFM strategies to prevent SUI and control bladder 

urgency. Fluid intake modification, bowel symptoms/regimens, and/or dietary bladder 

irritants were not included to ensure study results are based on the effects of combined 

PFMT and BT alone.

At each visit, the interventionist performed a digital vaginal examination to determine the 

participant’s ability to consistently perform a correct (isolated, without Valsalva), sustained 

PFM contraction.40 During the baseline visit, feedback regarding a correct PFM exercise 

was provided to enhance skill performance. However, to promote motor learning and 

recognition of correct exercise, the amount of feedback provided within this session (and 

across future visits) was gradually decreased.

Participants recorded voids, presence of urgency and incontinence, reasons for incontinence, 

and incontinence pad use (total daily number, number of wet pads) on a 3-day Bladder 

Diary41 (see Table 2). The diary was used to monitor changes in voiding function and UI; 

explore reasons for incontinent episodes; calculate new voiding schedules; coach 

participants on reducing symptoms using the protocol appropriate behavioral strategy (see 

Table 3); and provide feedback of progress to participants.

1.6 Specifics of intervention visits

The ESTEEM behavioral intervention was delivered over a 6-month period, including a 

preoperative visit (2–4 weeks [wks] before surgery), a postoperative telephone call (2–4 days 

post-hospital discharge), and five postoperative visits (at 2-, 4-, 6-, and 8-wks, and 6-

months).

1.6.1 Baseline preoperative visit—The visit began with education on: 1) genitourinary 

terminology, anatomy, function, and continence mechanisms; 2) correct PFM contraction; 3) 

BT using urge suppression techniques; and 4) use of the “Knack” or “stress strategy” to 
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prevent SUI. To determine the individual’s preoperative home exercise prescription (HEP) 

and BT prescription, each person performed three blocks (sets) of 10 PFM contractions. In 

Block 1 (verification block), participants contracted/relaxed their PFMs for 1 s/2 s, avoiding 

forceful contractions to prevent fatigue, straining, and accessory muscle recruitment. In 

Block 2 (exercise block), participants contracted/relaxed their PFMs for 3 s/3 s. 

Interventionist feedback on PFM exercise technique, 1- to 2-min rest periods, and exercise 

modifications (see Table 4) were provided for those who could not or incorrectly contracted/

relaxed their PFMs.

Block 3 served as a “retention block or test” to determine the pre-operative PFM HEP. To 

simulate independent practice conditions, no feedback or rest periods were permitted. The 

participant performed as many PFM contractions (up to 10) at the contraction/relaxation 

duration held consistently during Block 2. Pre-operative PFM exercise recommendations 

were based on the number of PFM contractions the participant performed correctly 

(maximum of 10). Table 4 lists standardized criteria for prescribing the PFM contraction/rest 

duration and exercise position progression per intervention visit. All participants were 

instructed to perform a maximum of 45 contractions per day (three sessions of 15 

contractions).

Next, using the Behavioral Skills and Treatment Booklet, individualized education based on 

bladder diary results was provided to the participant to improve voiding habits and decrease 

LUTS using BT. Urge suppression using the PFMs was taught only if the participant 

demonstrated an isolated PFM contraction during the baseline examination.

1.6.2 Post-operative phone call—During this phone call, the interventionist determined 

the participant’s readiness to resume the behavioral intervention. Indwelling urinary catheter 

removal was required to resume PFM contractions. If a participant was experiencing pain 

and discomfort, PFM exercises were not resumed and the participant was instructed to use 

techniques (not PFM contractions) to suppress and control urgency (See Table 3). If no 

discomfort, the participant was instructed to restart the HEP 2–4 days, post-surgery and to 

use their PFMs to prevent SUI and/or suppress urgency.

1.6.3 Post-operative visits 2-, 4- 6- and 8-weeks—For each of these visits, the 

interventionist evaluated participants for changes in bladder symptoms and PFM function, 

and determined adherence and barriers to performing the prescribed interventions. 

Remediation and/or reinforcement in correct PFM exercise, BT, use of the “Knack/Stress” 

and urge suppression strategies was provided. Additionally, the interventionist modified/

progressed the pre-operative prescribed HEP recommendations (See Table 5). If the 

participant denied urinary symptoms at these visits, the HEP was still administered per the 

protocol, and the importance of continuing the intervention to prevent recurrence of 

symptoms and to maintain integrity of the surgical repair was reinforced.

The interventionist reviewed the participant’s prior week’s bladder diary41,42,43 to identify 

symptoms and progress. The interventionist also checked the Behavioral Adherence/Barrier 
Questionnaire (designed for this study) to obtain information regarding PFM exercise 

(volume, maximum contraction duration, body position, and exercise barriers) and 

Newman et al. Page 6

Neurourol Urodyn. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



behavioral strategy (effectiveness and strategy barriers) status and adherence. When a 

participant had no palpable PFM contraction, a weak PFM contraction, and/or identified 

barriers to exercise and/or behavioral strategies, the interventionist provided 

recommendations and modifications (see Table 4) to promote exercise/behavioral adherence. 

Recommendations were based on similar suggestions provided to participants in two 

multisite clinical trials19,44–46 that found ≥ 96% of women demonstrated a correct PFM 

contraction at the initial visit; ≥ 80% of participants performed at least 30 PFM contractions 

≥ 5 days per week; and ≥ 87% were able to use stress/urge strategies to prevent urine loss 

and reduce urgency.20,39 Also, strategies for addressing barriers to physical activity 

adherence in women recommended by Huberty et al.47 were included in Table 5.

A home exercise prescription was based on the PFM examination/evaluation following 

similar procedures as the preoperative visit, except the participant performed only two 

blocks of 10 PFM contractions. For Block 1, correct PFM contraction/relaxation was 

verified and interventionist feedback and practice/exercise modifications were provided. 

Participants contracted their PFMs for the maximum duration they achieved post-operatively 

(maximum possible duration = 3 s at the 2-wk visit; and 5 and 7s, at the 4- and 6-wk visits, 

respectively) as reported on the Behavioral Adherence/Barrier Questionnaire. Block 2 

(retention biock) served to determine the HEP (see Table 4). The subsequent 2-wk HEP 

included 45 PFM contractions/day, distributed across three exercise sessions.

At the 8-wk visit, participants that performed ≥ 7/10 PFM contractions correctly only 

performed Block 1. Those who did not achieve this goal, performed another set of 10 PFM 

contractions before the HEP was prescribed. By this visit, we expected most participants 

would demonstrate correct exercise allowing the interventionist to prescribe the new HEP 

following Block 1. The maximum possible contraction/rest duration achieved by a 

participant at 8-wks was 9 s (See Table 5).

It has been reported that women decrease PFM exercise over time.20 Therefore, a 

maintenance exercise frequency was provided at the 8-wk visit to promote long-term 

exercise adherence. Literature suggests that the exercise frequency required to preserve 

muscle strength is less than needed to initially build strength.48,49 One study of women with 

SUI found no differences in sustained improvements in urine loss, PFM strength, and quality 

of life at 6-months following a supervised PFM exercise program in those assigned to 

perform maintenance exercise once versus four-times per week.50 Maintenance exercise 

frequency was set to three times/wk; and exercise volume to 45 PFM contractions (as in 

prior visits) on the days exercises were performed.

At each post-operative visit, the interventionist educated the participant, using the diary 

results and the Behavioral Skills and Treatment Booklet, on healthy voiding habits, and BT 

emphasizing specific “urge suppression” and/or “stress” strategies to successfully decrease 

LUTS. The participant was instructed to use their PFMs to suppress urgency only if they 

demonstrated at least a trace, isolated muscle contraction during the examination.

1.6.4 Post-operative visit, 6-months—At this visit, the participant’s progress toward 

developing skill in performing PFM exercises and applying behavioral strategies to decrease 
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bladder symptoms was determined. Final recommendations were prescribed. As per prior 

visit procedures, the interventionist examined and evaluated for changes in bladder 

symptoms and PFM function, determined adherence and barriers to performing PFM 

exercise and using behavioral strategies, and provided remediation and/or reinforcement in 

correct PFM exercise, BT, and use of the “Knack/Stress” and urge suppression strategies.

Like the 8-wk post-operative visit, only Block 1 needed to be performed to determine the 

PFM exercise prescription. At this visit only, participants that did not demonstrate a palpable 

PFM contraction upon examination were instructed to discontinue PFM exercises. The 

maximum possible contraction/rest duration achieved by 6-months was 10 s (See Table 4). 

Over the next 6-months, women were instructed to perform 45 PFM contractions, three-

times per wk. Diary analysis with BT strategies were provided as needed. It is expected that 

by this visit, these strategies will have been incorporated into the participant’s daily voiding 

habit.

2 CONCLUSION/DISCUSSION

Most published research investigations that have studied the effectiveness of behavioral 

interventions to manage stress and/or UUI have not included detailed behavioral intervention 

methods and if standardization of interventions was maintained. Likewise, discussion of 

behavioral adherence barriers and strategies for improving adherence among such studies is 

rare. We addressed these issues by developing specific guidelines for ESTEEM study 

interventionists and publishing our methods. Within these specific guidelines, modifications 

for special circumstances were allowed to address participants that had poor PFM function 

and for those who struggled with behavioral treatment adherence. Study interventionists 

were required to attend standardized training and become certified on all elements of the 

ESTEEM behavioral protocol. An IMOT was developed to ensure standardization of the 

intervention. Finally, audits of interventionist sessions occurred to insure quality control of 

intervention delivery. By taking significant measures to detail and standardize the behavioral 

interventions, we expect to enhance our ability to measure the true impact of combining 

surgical and behavioral interventions to reduce LUTS in women with MUS. If positive study 

results are found, these methods can be used as the standard in future investigations that 

include behavioral interventions to improve bladder symptoms in women.

Acknowledgments

This work was supported by grants from the Eunice Kennedy Shriver National Institute of Child Health and Human 
Development (2U01HD41249, 2U10 HD41250, 2U10 HD41261, 2U10 HD41267, 1U10 HD54136, 1U10 
HD54214, 1U10 HD54215, and 1U10 HD54241) and the National Institutes of Health Office of Research on 
Women’s Health, Clinicaltrials.gov: NCT01959347.

Funding information

Eunice Kennedy Shriver National Institute of Child Health and Human Development, Grant numbers: 
2U01HD41249, 2U10 HD41250, 2U10 HD41261, 2U10 HD41267, 1U10 HD54136, 1U10 HD54214, 1U10 
HD54215, 1U10 HD54241; National Institutes of Health Office of Research on Women’s Health, Grant number: 
NCT01959347

Newman et al. Page 8

Neurourol Urodyn. Author manuscript; available in PMC 2019 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Abbreviations

BT bladder training

ESTEEM Effects of Surgical Treatment Enhanced with Exercise for Mixed Urinary 

Incontinence Trial

HEP home exercise program

IMOT Interventionist Manual of Treatment

LUTS lower urinary tract symptoms

MUI mixed urinary incontinence

MUS mid-urethral sling

OAB overactive bladder

PFDN pelvic floor disorders network

PFM pelvic floor muscle

PFMT pelvic floor muscle training

s second

SUI stress urinary incontinence

UI urinary incontinence

UUI urgency urinary incontinence

wk week
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FIGURE 1. 
Urge wave
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FIGURE 2. 
Voiding schedule
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TABLE 1

Standardization of training and protocols

• Prior to centralized training, interventionists reviewed and were tested (80% correct responses required on all written tests to pass) on:

 ○ The ESTEEM protocol.

 ○ The Interventionist Manual of Treatment (IMOT). This manual was developed for ESTEEM and includes details of all procedures to be 
performed at each visit. It also defines situations that would be classified as a protocol deviation.

 ○ E-learning modules (completion verified by data coordinating center).

 ○ Bladder diary review, voiding interval calculations with online case modules.

• The IMOT includes detailed:

 ○ PFM exercise progression and BT procedures based on study visit.

 ○ Protocol for individualizing the PFM exercise progression or when “special circumstances” (ie, weak PFMs, inability to relax PFMs 
following a contraction) are encountered.

 ○ Specific recommendations to promote adherence to PFM exercise and/or behavioral strategy recommendations when identified on the 
ESTEEM behavioral adherence questionnaire.

• During each intervention visit, a checklist of protocol elements is used by the interventionists to prevent protocol drift.

• Interventionists are required to use the Behavioral Skills and Treatment Booklet for participant education on the 4 behavioral components 
(PFM exercise, BT with urge suppression strategies, stress strategies, and healthy voiding habits); and when prescribing the specific PFM 
exercise progression, BT and voiding interval, behavioral strategies (urge suppression, “Knack” or “stress strategy,” and normal voiding 
techniques.

• Audiotaping of all intervention sessions with a subset audited by behavioral therapy experts to ensure protocol adherence. Protocol deviations 
will be addressed as necessary.

• Phone calls between interventionists and behavioral experts will take place as needed to ensure protocol adherence and to discuss 
interventionists concerns and/or questions as they arise.
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TABLE 2

Bladder diary instructions

Source: Sampselle, Newman, Miller, Translating Unique Learning for Incontinence Prevention: The TULIP Project, R01NR012011, National 
Institute of Nursing Research, National Institute of Health.
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TABLE 3

Instructions on bladder training, urge suppression, and voiding habits

• The “urge wave,” starts, grows, peaks, and subsides (see Fig. 1). Urge strategies are used when that wave is peaking so as to 
lessen the sensation.

• Rushing to the toilet in response to urgency can be counterproductive as it can increase the awareness of bladder fullness, 
exacerbating the sense of urgency and causing a bladder contraction. So, as urgency peaks, avoid rushing to the toilet. Instead, 
walk at a normal pace.

• Follow strategies to suppress urgency, the prescribed time to delay a void is 5 min. Once successful, gradually expand voiding 
interval even further, 15–20 min at a time.

• Goal is to urinate no less than every 3–4 h during the day (see Fig. 2).

• Strategies to suppresses urgency include:

– Not rushing to the bathroom at the time of urgency.

– Perform 5 quick PFM contractions followed by complete relaxation with slow deep breathing.

– Distraction to a nonphysical task (such as doing handwork, working on a puzzle, playing a game on an iPad or 
computer, and/or making a “to-do” or grocery list), counting backwards from 100 by 7s or reciting a poem, use self-
affirmations (repeating to self, eg, “I am in control, not my bladder,” “I can wait,” and/or “I can do this”).

• Following these healthy bladder habits can improve bladder emptying and promote healing.

– Find a relaxed and private place to urinate as worry and tension can make it more difficult to empty your bladder.

– Do not stand or hover over the toilet to urinate. Instead, sit on the toilet.

– Sit on the toilet with your feet supported on the floor. If your feet dangle, place a book under your feet for support.

– Do not bear down or strain to start urinating. Instead, relax your pelvic floor and stomach muscles.

– Make sure your bladder is completely empty before rising off the toilet.

Neurourol Urodyn. Author manuscript; available in PMC 2019 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Newman et al. Page 19

TABLE 4

Home pelvic floor muscle exercise prescription criteria based on performance

Visit Performed ≥ 7/10 contractions without 
Valsalva or counterproductive muscle 
activity

Performed <7/10 contractions without 
Valsalva or counterproductive muscle 
activity

Performed contractions with 
Valsalva, counterproductive 
muscle activity OR unable to 
contract PFMs

1 Baseline 
visit: 1–5 
wks pre-
operative

Contraction duration criteria = 3 s Contraction duration criteria = 1–3 s Contraction duration criteria = 1 
s

• Begin with 3-s PFM contract/
relax duration

• Recommend 1-s/wk increase

• 1st wk, exercise in supine (45 
contractions)

• 2nd wk, exercise in supine (30 
contractions) and sitting (15 
contractions).

• Begin with a 1-s PFM 
contract/relax duration to 
prevent fatigue and poor 
exercise technique

• Recommend a 1-s/wk 
increase

• Exercise restricted to supine 
(45 contractions)

• 1-s PFM contract/
relax duration

• No increase in 
contraction 
duration

• Exercise 
restricted to 
supine (45 
contractions) or 
side-lying 
Attempting to 
exercise may 
promote task 
understanding 
despite no 
palpable 
contraction

2 2 wks 
post-
operative

Contraction duration criteria = 1–3 s Contraction duration criteria = 1–3 s Same as visit 1

• Begin with PFM contract/relax 
duration confirmed at visit

• Recommend a 1-s/wk increase

• <3-s duration, exercise in 
supine only

• 3-s duration, exercise supine 
(30 contractions) and sitting 
(15 contractions)

• Begin with 1-s PFM 
contract/relax duration to 
prevent fatigue and poor 
exercise technique

• Recommend 1-s/wk 
increase

• Exercise restricted to supine 
(45 contractions)

3 4 wks 
post-
operative

Contraction duration criteria = 1–5 s Contraction duration criteria = 1–5 s Same as visit 1

• Begin with contract/relax 
duration confirmed at visit

• Recommend 1-s/wk increase

• <3-s duration, exercise in 
supine only

• 3–4 s duration, exercise supine 
(30 contractions) and sitting 
(15 contractions)

• 5-s duration, exercise supine, 
sitting and standing (15 
contractions each position)

• Begin with PFM contract/
relax duration confirmed at 
visit

• No further increase

• <3-s duration, exercise in 
supine only

• If >3-s duration, exercise in 
supine (30 contractions) 
and sitting (15 contractions)

• Exercises should not be 
progressed to standing as 
participant is not 
performing 10 contractions 
consistently.

4 6 wks 
post-
operative

Contraction duration criteria = 1–7 s Contraction duration criteria = 1–7 s Same as visit 1

• Begin with PFM contract/relax 
duration confirmed at visit

• Recommend 1-s/wk increase

• Begin with PFM contract/
relax duration confirmed at 
visit

• No further increase
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Visit Performed ≥ 7/10 contractions without 
Valsalva or counterproductive muscle 
activity

Performed <7/10 contractions without 
Valsalva or counterproductive muscle 
activity

Performed contractions with 
Valsalva, counterproductive 
muscle activity OR unable to 
contract PFMs

• <3-s duration, exercise in 
supine only

• 3–4 s duration, exercise supine 
(30 contractions) and sitting 
(15 contractions)

• 5–7 s duration, exercise supine, 
sitting and standing (15 
contractions each position)

• <3-s duration, exercise in 
supine only

• If >3-s duration, exercise in 
supine (30 contractions) 
and sitting (15 contractions)

• Exercises should not be 
progressed to standing as 
participant not performing 
10 contractions 
consistently.

5 8 wks 
post-
operative

Contraction duration criteria = 1–9 s Contraction duration criteria = 1–9 s Same as visit 1

• Begin with contract/relax 
duration confirmed at visit

• Recommend, 1-s/wk increase 
in PFM contract/relax duration 
until achieves a maximum 
contract/relax duration = 10 
sec.

• <3-s duration, exercise in 
supine only

• 3–4 s duration, exercise supine 
(30 contractions) and sitting 
(15 contractions)

• 5–7 s duration, exercise supine, 
sitting and standing (15 
contractions each position)

• 8–9 s duration, exercise in 
sitting (15 contractions) and 
standing (30 contractions)

• Begin with PFM contract/
relax duration confirmed at 
visit

• No further increase

• <3-s duration, exercise in 
supine only

• If >3-s duration, exercise in 
supine (30 contractions) 
and sitting (15 contractions)

• Exercises should not be 
progressed to standing as 
participant not performing 
10 contractions 
consistently.

6 6 months 
post-
operative

Contraction duration criteria = 1–10 s Contraction duration criteria = 1–9 s Same as visit 1

• Begin with PFM contract/relax 
duration confirmed at visit

• Recommend 1-s/wk increase in 
PFM contract/relax duration 
until achieves a maximum 
contract/relax duration = 10 
sec.

• <3-s duration, exercise in 
supine only

• 3–4 s duration, exercise supine 
(30 contractions) and sitting 
(15 contractions)

• 5–7 s duration, exercise supine, 
sitting and standing (15 
contractions each position)

• 8–10 s duration, exercise in 
sitting (15 contractions) and 
standing (30 contractions)

• Begin with contract/relax 
duration confirmed at visit

• No further increase in PFM 
contract/relax duration

• <3-s duration, exercise in 
supine only

• If >3-s duration, exercise in 
supine (30 contractions) 
and sitting (15 contractions)

• Exercises should not be 
progressed to standing as 
participant not performing 
10 contractions 
consistently.

Exception: if participant 
remains unable to 
demonstrate a palpable PFM 
contraction, advise to 
discontinue exercises.
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TABLE 5

Modifications for specific circumstances and to promote exercise/behavioral adherence

Specific circumstances

Circumstance Prescription Rationale

No palpable PFM 
contraction and/or 
no sensation of 
contraction.

• Prescribe exercises, but should not progress 
exercises beyond a 1-s contraction.

• Exercise sessions should not be completed 
consecutively.

• Recommend additional rest intervals (twice 
the contraction time) between the 15 
exercise contractions.

• Prescribe exercises to be performed lying 
on the side (with pillows between legs).

• Neuro-motor pathways may be activated 
during an attempted exercise.

• Upright positions place a postural control 
demand on the nervous system. Adding PFM 
exercises, creates a dual task situation, 
making it harder for the nervous system to 
coordinate PFM exercises.

• A non-gravity position will make it easier to 
perform a PFM contraction.

Weak muscle/
muscle fatigues 
quickly (holds 
PFM contraction 
≤1 s during exam)

• Similar recommendation as above for “no 
palpable contraction.”

• If the PFM is weak but consistently holds 
the contraction for 1-s, no need to 
recommend additional rests periods.

• Similar recommendation as above for “no 
palpable contraction.”

• Once the ability to consistently hold each 
contraction for the prescribed duration is 
achieved (eg, if prescribed a 1-s contraction 
pre-operatively), can increase by 1-s/week 
until surgery.

Having difficulty 
performing 
exercises

• During re-examination, verify whether or 
not PFM contraction is being performed 
correctly.

• Adjust exercise prescription based on the 
PFM examination.

• Explore the time of day exercises are 
performed.

• If exercising correctly and the prescription 
does not need to be changed, then reinforce 
that PFM exercise is a new task.

• If difficulty is due to muscle weakness, 
explain that as muscles become stronger, 
the exercise will be less difficult.

• If exercising incorrectly or using accessory 
muscles, the exercises may seem difficult.

• Adjustment may be needed as: contraction 
duration may be too long; position for 
exercise too difficult; rest interval between 
contractions too short; and/or too many 
exercises being done in a single session.

• If exercising when over-fatigued (eg, after 
work), provide suggestions for prioritizing 
exercise and finding time to exercise when 
less prone to fatigue.

• Learning a new motor task is difficult 
initially but with practice, improved 
understanding and task skill will occur.

Holds breath 
during exercise

• Exercise in supine position.

• Exercise sessions should not be completed 
consecutively.

• “Count out loud” the seconds while 
exercising.

• During PFM contraction, determine the 
contraction duration that can be performed 
without holding breath.

• Simplify the exercise recommendation until 
ability to coordinate PFM exercise with 
breathing is achieved.

• Weekly progression should be kept low 
until better coordination between breathing 
and PFM contraction is achieved.

• Holding breath may result in an increase in 
blood pressure.

• Difficult for a person to hold their breath 
while speaking.

• Holding breath may be related to poor ability 
to coordinate PFM exercise and/or weak 
muscles.

Bears down 
instead of 
contracting PFM

• Simplify exercise position (supine) and/or 
contraction duration until able to contract 
PFM without Valsalva.

• Exercise sessions should not be completed 
consecutively.

• Valsalva during PFM exercise is problematic 
as it increases intra-abdominal pressure and 
strain on the PFM.

• May be associated with: holding breath, 
contracting abdominals, weak PFMs, or 
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Specific circumstances

Circumstance Prescription Rationale

• Suggest the use of a hand mirror to observe 
the perineum when contracting the PFMs.

• Recommend submaximal contractions to 
avoid working “too hard.”

inability to understand the task of a PFM 
contraction.

• If the PFM contraction is correct, the 
perineum should move inward and up, not 
outward.

• Decreasing effort may improve ability to 
contract without Valsalva.

Contracts 
abdomen, 
buttocks, and/or 
hip adductors 
(accessory 
muscles)

• Place hands on the rectus abdominus to 
ensure PFMs remain relaxed while 
contracting. Observe for abdominal muscle 
activity.

• If buttocks are contracting, place hands 
under buttocks to ensure relaxation when 
contracting PFMs.

• If accessory muscles are contracting, initial 
contraction duration may need to start low.

• Start exercises in supine position, but if 
muscle is weak, suggest the side-lying 
position.

• Recommend submaximal contractions to 
avoid working “too hard.”

• Initially, some accessory muscle activity may 
be expected as PFM exercise is a new task.

• If rectus abdominus is contracting, increased 
abdominal pressure will be displaced on the 
pelvic floor.

• Should be resolved as understanding of the 
task is gained.

• Weekly progression should be kept low until 
ability to contract PFM without accessory 
muscle activity is achieved.

• Progression to upright postures should be 
delayed until PFM contraction is performed 
without accessory muscle activity.

• Decreasing effort may prevent use of 
accessory muscles.

Levator ani 
muscle not 
relaxed/increased 
stiffness or 
tightness when 
palpated

• Should not complete exercise sessions 
consecutively.

• Double the relaxation time between each 
contraction.

• Muscle stiffness/resistance may be 
associated with weak and/or painful PFMs, 
thus, increase rest intervals between 
contractions to enable full relaxation.

• After each 5 contractions, relaxation of 1–2 
min will allow release of all muscle tension 
before starting the next 5 contractions.

• Simplify the exercise task by performing a 
PFM contraction in the side-lying position.

• Double relaxation time will provide time for 
full PFM relaxation AND provide less 
opportunity for muscle fatigue.

• Muscle stiffness or tightness may be due to 
patient “holding” muscles in a contracted 
state or may also be a motor coordination 
issue, therefore task simplification (exercise 
position/contraction duration) should also be 
considered.

• Upright postures place a postural control 
demand on both the nervous and 
musculoskeletal system. If weakness and/or 
inability to coordinate PFMs (contract and 
relax) are present, assuming upright exercise 
positions may increase coordination 
impairment (exacerbating muscle stiffness; 
fatigue; weakness).

Barriers to exercise/strategy adherence

Barrier Strategies to minimize barrier and improve adherence

Difficult finding 
time to exercise/
exercises take too 
much time

• Plan ahead. Commit (schedule) a specific amount of time each day to exercise and stick with it.

• Taking time for oneself is a priority and will help in being more productive and allow time for family, etc 
(eg, improved bladder control will improve sleep).

• Make exercise a priority by examining daily schedule and order priorities (eg, is it possible to wake up 10 
min earlier to exercise? Can making dinner be delayed 10 min in order to do exercises?)

• Link exercise to other behaviors (eg, exercise while watching the news or a favorite show, do a set of 
contractions during each commercial, after brushing teeth, while driving to work by doing a set of 
contractions while sitting at a stop light, or exercise while waiting for child to finish soccer, dance practice, 
etc). If an exercise session(s) is missed, move on and start again.

Forgets to do 
exercises

• Set alarm on your computer, watch, or phone as a reminder/cue to exercise. Place reminder post-it notes/
ESTEEM magnet on the bathroom mirror, refrigerator, and/or car visor.
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Specific circumstances

Circumstance Prescription Rationale

Not motivated to 
exercise

• Possible reasons for poor motivation to exercise include conflict with other responsibilities, and guilt about 
choosing exercise over other responsibilities. Have the person replace thoughts of guilt with realistic 
thoughts on how taking care of oneself will assist in completing responsibilities.47

• Review the bladder diary for improvements in symptoms. Suggest recording improvements on a progress 
chart where it is readily available.

• Provide positive reinforcement for any exercise effort.

• Recommend seeking support from family or friends to assist in exercising regularly. Develop realistic goals 
for exercise. Develop a reward system. Engage family or friends in establishing the reward system.

Not sure doing 
exercises correctly

• Verify if correctly contracting PFMs during the examination. If contracting correctly and the exercise 
prescription does not need to be changed, provide positive reinforcement and encouragement. With time 
and consistent practice, muscles will get stronger and the sensation that muscles are contracting (squeezing 
and lifting) will be felt.

• If not contracting correctly: 1) re-educate what a correct contraction should feel like, 2) adjust exercise 
prescription with regard to contraction duration, exercise position, rest intervals between contractions, and 
3) provide instructions to reduce accessory muscle activity.

• Recommend using a mirror to verify correct muscle contraction.

Does not 
understand how to 
do strategy (urge 
or stress) or 
remember 
learning about 
strategy

• Review both urge and stress strategies and use Behavioral Skills and Treatment Handbook for 
reinforcement.

• Determine if procedure/components of strategy are understood so as to evaluate level of understanding and 
need for further re-mediation.

Forgets to do 
strategy (urge or 
stress)

• Place reminder post-it notes on the bathroom mirror, refrigerator, and/or car visor OR mentally rehearse: 
“Squeeze before you sneeze” (stress strategy).” Stop and squeeze,” don’t rush to the bathroom (urge 
strategy).

Tried strategy 
(urge or stress) but 
unsuccessful Not 
sure doing 
strategy (urge or 
stress) correctly

• Verify whether or not PFMs are contracting correctly. If not, review and advise use of other urgency 
suppression strategies.

• Reinforce that this is a new way to respond to urge and urine leakage (stress or urgency-related). Learning 
to change behavior and respond differently takes time. With practice, the use and understanding of 
strategies will improve. In addition, as muscles get stronger, ability to “feel” the muscles contract will 
improve.

Do not think 
strategies (urge or 
stress) will help 
bladder 
symptoms.

• Review anatomic and physiologic basis for both urge and stress strategies. Use Behavior Skills and 
Treatment Handbook to reinforce teaching.

• Review the bladder diary, highlight any improvements, and provide positive reinforcement.

• Explain improvements occur gradually. Muscles take time to strengthen and bladder strategies take time to 
learn.

• The “Knack” requires careful timing. Don’t get discouraged, as eventually the timing will improve and the 
skill will become automatic.

• If no changes have occurred, acknowledge this and note that changes in PFM strength and learning bladder 
strategies take time.

Events like a 
cough, sneeze, 
and/or urgency 
come on too fast 
to do strategy.

• Contract anyway, right away. It won’t prevent urine leakage that time, but it will help associate tightening 
muscles with that activity. In other words, it will assist in the development of the “habit” for using the 
strategy.

Afraid to use urge 
suppression/
delayed voiding 
for fear of bladder 
accident.

• Begin using this strategy at home, in a safe environment. As success improves, begin trying it when outside 
of the home.
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