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Group-based versus individual pelvic floor muscle training to treat urinary incontinence in older women:  

the Group trial protocol 

 

 

The recommended treatment for urinary incontinence (UI) in women is individual pelvic floor muscle training (PFMT). 
Canada is currently unable to meet the demand for this costly and resource-intense approach. This proposal seeks funding 
for a five-year randomized controlled trial to determine if the effectiveness of group-based physiotherapy is not inferior to 
individual pelvic floor physiotherapy in women age 60 and over with stress or mixed UI, and to establish the cost-
effectiveness of both. Demonstrating that group-based treatment is at least as effective as individual one-on-one treatment 
and more cost-effective would justify recommending group-based PFMT as first-line treatment for UI. 
 
1. CONTEXT 
UI is “any involuntary leakage of urine”.1 UI is one of the most prevalent health concerns confronting women age 60 and 
over.2,3 Up to 55% of community-dwelling women in this age group suffer from UI, with 20 to 25% of these women 
experiencing severe symptoms (>10 episodes/week).2-4 There are three symptom types: urge (involuntary leakage 
accompanied by or immediately preceded by an urgent need to urinate); stress (involuntary leakage related to effort, 
exertion, sneezing or coughing); and mixed (urge and stress UI symptoms) UI.1 The ratio of UI types differs according to 
age group, with older women predominantly affected by mixed and stress UI.3 
 
UI affects a large number of women, and the prevalence is increasing. In Canada, the percentage of women age 60 and 
over is expected to grow rapidly over the next 15 years, from 16% in 2011 to an estimated 23% by 2026.5 A corresponding 
increase in UI prevalence and severity is anticipated, which in turn will increase the number of women requiring 
incontinence treatment. Moreover, the leading edge of the baby boomer population has now reached age 60, and the demand 
for UI treatment is expected to continue to grow. 

UI is a serious medical condition that impinges on other medical conditions. UI can lead to urinary tract infections, 
pressure ulcers and perineal dermatosis.6,7 It engenders significant social problems, embarrassment and negative self-
perception,8,9 and reduces social interactions and physical activities.8,9 It is associated with poor self-rated health,9 impaired 
emotional and psychological well-being,8,10 impaired sexual relationships, and increased nursing home admissions.6,8-12 
Women with UI, particularly older women, often find themselves isolated and relatively inactive in the medium or long 
term.10 Given the importance of physical activity for the prevention of costly vascular diseases, cancer, osteoporosis 
and dementia, any condition that negatively impacts physical activity must be addressed.10,13-16 

UI costs are significant and will increase. UI is not only costly to individuals but also to the Canadian healthcare system. 
Incontinence costs Canadians approximately $5.6 billion per year.17 Individuals with incontinence spend on average $1,500 
per year on protection products alone. Incontinence also costs the Canadian healthcare system $1.9 billion per year.17 With 
over two million older women at risk of UI within the next 15 years, healthcare professionals and administrators alike will 
be called to provide access to more cost-effective treatments.  

UI can be treated effectively. There are three categories of UI treatment: conservative, pharmacological and surgical – the 
latter two being the most invasive and expensive, and hence not recommended as first-line treatment.18-20 Conservative 
treatments include PFMT, lifestyle intervention and bladder retraining.20 National and international clinical practice 
guidelines such as those from the Canadian Obstetrics and Gynecology Association,21 the Canadian Urological 
Association22 and the Fourth International Consultation on Incontinence20 recommend supervised PFMT as first-line 
treatment for stress and mixed UI in women (level of evidence: A). With the supervision of a trained healthcare 
professional, progressive individual PFMT, with or without adjunctive biofeedback, is used to improve pelvic floor muscle 
(PFM) function.20 Systematic reviews and more than 88 randomized controlled trials (RCTs) support the effectiveness of 
supervised PFMT for UI in young, middle-aged and older women.23,24 Among these studies, five trials exclusively targeted 
older community-dwelling women,25-29 who were experiencing stress 25-27 or mixed UI.28,29 Both types of UI responded to 
individual PFMT, resulting in higher continence rates, with 56% to 70% of participants reporting continence post 
treatment.25-29 These studies clearly demonstrate that older women with both types of UI respond to the first-line 
treatment, individual PFMT. However, high costs and insufficient human resources impede access. 
 
Despite the negative impacts of UI and the evidence supporting the efficacy of PFMT, less than a third of older 
women with UI receive treatment.30-32 According to studies on treatment barriers, major barriers include the lack of 
adequate human and material resources to address this problem through one-on-one physiotherapy sessions and the inability 
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to identify which women are most likely to benefit from PFMT in pre-treatment.17,33-35 For example, only 264 of Quebec’s 
4230 physiotherapists, or 6.2%, are qualified to conduct PFMT. Of these, only 72 (27.3%) practice in hospitals where 
access is limited by waiting lists of six months to one year. The remaining 192 practitioners offer treatment through private 
practice at rates of $70 to $90 per treatment. However, with six-month waiting lists, these practitioners are unable to 
accommodate the growing number of referrals (Ordre professionnel de la physiothérapie du Québec, unpublished statistics). 
Moreover, there is no validated prediction tool capable of linking a patient’s individual characteristics and symptoms to the 
ideal treatment options. Hence, women are uncertain in pretreatment if they will be among those most likely to benefit from 
PFMT. Furthermore, many women, notably pensioners, cannot afford the cost of a 12-week program, which is typically in 
the range of $840-$1080. These factors cause more women to opt for more costly surgical options, which are covered by the 
Canadian healthcare system.17 In its briefing document for policy-makers, the Canadian Continence Foundation urges 
the government to increase funding for conservative treatments in light of forward-thinking fiscal and economic 
management.17 
 
Evidence from two recent RCTs (2011) suggests that group PFMT is effective for treating stress and mixed UI in older 
women, resulting in high continence rates (60%) post-intervention, as compared to no treatment36 or bladder training.37 This 
new group-delivery approach offers an effective way to overcome financial and human resource barriers. Moreover, it has 
been shown to increase participant motivation, compliance and UI self-management capabilities.38-42 In recent years, the 
search for less costly forms of rehabilitation treatments has taken on a greater impetus and been subject to intense debate.43 
It is now recognized that for some pathological conditions, group rehabilitation approaches offer a viable solution, one that 
would permit better allocation of available economic, material and human resources.43 Additionally, group intervention is 
already acknowledged within the field of health promotion as a powerful tool supporting behavior modification. Group 
sessions provide greater motivation (by reducing an individual’s sense of isolation) as well as a forum for providing 
information (particularly for patients who are hesitant to ask questions), and foster peer support and discussions (e.g., 
Weight Watchers, Alcoholics Anonymous).44 Tackling UI through group sessions could also prove to be an effective means 
of educating and encouraging active self-management.38-41,43,44 
 
Currently, standard individual PFMT has been shown to be effective in the short term (less than six months), with gradual 
symptom reoccurrence over the long term.45 Research indicates that adherence to PFMT exercises at home post-treatment 
improves mid- to long-term effectiveness.46 Self-efficacy, motivation and support are also key factors influencing 
adherence.46 

Hence, group PFMT has the potential to address not only resource issues but also sustain the effectiveness of treatment in 
the medium and long term, further increasing its cost effectiveness as a UI treatment. Thus, group PFMT could prove to be 
an excellent, cost-effective treatment for Canada’s growing population of older UI-afflicted women. 
 
Study led by an experienced UI research team The Principal Investigator (PI) has undertaken extensive research in UI, 
including oversight of a 2002-2009 RCT, Physiotherapy for persistent post-natal stress urinary incontinence: a 
randomized controlled trial (CIHR grant No.36053), comparing the effectiveness of individual PFMT to no treatment in 
women with persistent postnatal stress UI. The RCT showed individual PFMT to be effective in reducing UI in 78% of 
treated women.47 A seven-year follow-up study demonstrated that 50% of the women were still continent. Notably, those 
adhering to PFMT over the seven years did significantly better.45-48 From 2007-2009, this research team conducted a pilot 
project assessing the feasibility of group PFMT as a treatment for UI in women age 60 and over: Pelvic floor exercise 
classes for urinary incontinence in older women: a feasibility study (Réseau québécois de recherche sur le vieillissement-
FRSQ grant).42,49 The study assessed the feasibility of employing group PFMT to treat older women (age 60+) with stress 
and mixed UI. Twenty-seven participants were split into groups of six to eight people, and attended 12 group-based PFMT 
classes over the course of two months. The assessments and interventions were well tolerated, and the attrition rate was 
below 10%. Participants complied with study demands in terms of attendance at treatment sessions (90%), completion of 
the daily exercise program (78%) and data collection (95%). Post-study focus groups identified “close supervision by the 
physiotherapist” and “short daily PFM exercises” as key facilitators in sustaining the subjects’ weekly participation in the 
exercise classes, completion of the 12-week program and adherence to the daily home exercise program. Incontinence 
episodes were reduced by 50% per week.42,49 This study also demonstrates the feasibility and potential effectiveness of 
group PFMT to treat UI in older women. From 2009-2011, this research team completed a large cohort study aimed at 
identifying PFM dysfunction in older women with UI (FRSQ: 14417 and CIHR MOP 84529). Preliminary results50 indicate 
that maximal contraction strength, coordination and tone were deficient in older women with UI. Previous work enabled the 
development of a more targeted PFMT approach, which needs to be validated. Finally, in 2011, a citizens’ jury study was 
completed involving older women with UI. Preliminary results identified PFM exercises, education and peer support 
as the three most highly ranked priority needs. Group-based PFMT addresses all these needs. 
 
Considering (1) the high prevalence of UI among older women and projected population growth combined with, (2) the 
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barriers to the use of the recommended first-line treatment, (3) the gradual symptom reoccurrence in long-term post-PFMT, 
(4) the recently demonstrated effectiveness of group-based PFMT in the short term and the potential added value for long-
term effects, and (5) the promising results of the feasibility study, there is a clear need to compare the impact of group-
based to individual PFMT in the treatment of UI in women age 60 and over. It is unlikely that physicians, 
physiotherapists and women will switch to group-based PFMT without the proposed study. 
 
2. OBJECTIVES  
The overall objective of the GROUP (Group Rehabilitation Or IndividUal Physiotherapy for Urinary Incontinence 
in Older Women) trial is to determine if group-based PFMT for women age 60 and over with stress or mixed UI is 
not meaningfully less effective, sustainable and affordable than the currently recommended individual (one-on-one) 
PFMT. The specific objectives are to compare the effectiveness of group-based PFMT and individual PFMT on: 
 
1. The percent reduction in the number of UI episodes, as measured by the seven-day diary [28], one-year post 
randomization (primary outcome). 
 
2. Lower urinary tract symptoms, level of distress, and quality-of-life impact, immediately post intervention and one-year 
post randomization. These secondary outcomes will be measured by, respectively, the seven-day bladder diary (number of 
UI episodes, number of micturitions),51 24-hour pad test (quantity of urine loss)52 and five modules of the International 
Consultation on Incontinence Questionnaire (ICIQ): the ICIQ-Urinary Incontinence short form (ICIQ-UI short form),53 the 
ICIQ-Nocturia Modile (ICIQ-N),54 the ICIQ-Lower Urinary Tract Symptoms Quality of Life Module (ICIQ-LUTSquol),55 
the ICIQ-Vaginal Symptoms Module (ICIQ-VS),56 the ICIQ-Gender-Specific Sexual Matters Module (ICIQ-FLUTSex)57. 
 
3. Self-efficacy, immediately post intervention and at one-year post randomization, as measured by the Geriatric Self 
Efficacy Scale58 and the Broom Self Efficacy Questionnaire (Part A)59. 
 
4. Impression of improvement and benefits, immediately post intervention and at one-year post randomization, as measured 
by the Patient Global Impression of Improvement Index (PGI-I)60 and the Benefit (satisfaction) and willingness to have 
another treatment (B&W questionnaire)37;  
 
5. PFM strength, function, and morphometry as measured by the digital Oxford Scale,61 pelvic floor dynamometry,62 
transperineal ultrasound,63 immediately post intervention and one-year post randomization.  
The direct costs of group-based PFMT and individual PFMT will also be compared using the adapted Dowell–Bryant 
Incontinence Cost Index (DBICI)64 immediately post intervention and one-year post randomization. 
 
3. METHODOLOGY 
3.1 Trial design A non-inferiority RCT is proposed for this study conducted in two Quebec centers (Montreal and 
Sherbrooke). A non-inferiority design was chosen because: 1) individual PFMT is the standard of care, 2) recent literature 
and preliminary data on older women indicates that PFMT is effective immediately post-treatment and in the short term 
(less than six months), 3) there are potential long-term benefits from group-based interventions resulting from increased 
peer-support, mutual self-help and increased compliance with treatment, 4) the anticipated cost is lower, and 5) potential 
accessibility of care can be improved through a group approach. A change in clinical practice would be justified should this 
study find that group-based PFMT is at least as effective as individual PFMT. 
 
Population: The target population is older women with UI. “Older” is defined as age 60 and over. This population of post-
menopausal women have a distinct UI profile from that of pre-menopausal or postpartum women.65 Other RCTs on UI in 
older women also employ this cut-off age.37,66 There is no upper age limit, as women as old as 98 have been cured of UI 
through PFMT.67 Participants will be classified as incontinent if they report a weekly average of three or more episodes of 
involuntary urine loss during the preceding three months. This is a validated indicator of UI that has been used in cohort 
studies and RCTs on UI.36,66 Finally, the type of UI will be confirmed as a pattern of stress/mixed UI on the validated 
Questionnaire for Incontinence Diagnosis (QUID).68 
 
3.1.1 Inclusion and exclusion Determination of eligibility will be achieved in two steps: 1) telephone eligibility 
evaluation with a research assistant, and 2) on-site eligibility evaluation with the evaluator. 
 
Women will be included if they 1) are age 60 or older, 2) describe a pattern of stress/mixed UI on the QUID,69 3) have at 
least three urinary leakages per week, persisting for three months or more, 4) understand French or English instruction, and 
5) are able to provide informed consent, complete a seven-day bladder diary and have a gynecological examination70 
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Women will be excluded if they present risk factors known to interfere with the effects of PFMT: chronic constipation (as 
defined by the International Working Committee for Chronic Constipation);71 obesity (body mass index >35)72; experience 
important organ prolapse (>2 degree Pop-Q)73 likely to interfere with the PFM evaluation.; have reduced mobility (not 
mobile without the aid of a cane, crutches or a walker); have any other medical problems or major functional impairments 
likely to interfere with treatment or evaluation, including active cancer, dementia (Mini-Mental State Exam (MMSE) < 
24),74 diabetes, severe arthritis, serious cardiovascular disease, psychiatric conditions, severe neurological conditions, 
myopathies or a current illness requiring hospitalization; currently taking any medication for urinary incontinence (eligible 
if comfortable stopping the medication) or medications affecting skeletal muscles; experiencing any leakage of stool or 
mucus; have an active urinary or vaginal infection in last three months; are on hormone replacement and their prescriptions 
have not been stable for at least six months (this criterion is included to eliminate possible changes in urinary status 
secondary to changes in hormonal status);75 have had recent UI or organ prolapse surgery (within the last year); and are 
receiving or have received a physiotherapy intervention for UI within the last year. Patients excluded from the study will be 
referred to their healthcare provider to receive standard incontinence care. 
 
3.1.2 Recruitment Women will be recruited from the participant bank of the Centre de recherche de l’Institut 
universitaire de gériatrie de Montréal (CRIUGM), community advertisements, and continence, urology and 
urogynecological clinics within the metropolis of the two study centers. A poster explaining the research project will be 
displayed at each clinic. Interested candidates will be invited to call the research coordinator. 
 
a) Telephone eligibility evaluation (20 min.) Initial contact will be made over the phone. A research assistant will 
briefly explain the project. Potential candidates will be informed of the study’s objectives and procedures. If interested, they 
will be screened for eligibility using a standardized telephone questionnaire developed and used in this research team’s 
previous studies. UI type will be determined by the Questionnaire for Incontinence Diagnosis (QUID) over the telephone. 
QUID is a six-item self-administered questionnaire developed to identify and differentiate UI types in women.68 This 
method has shown good internal consistency and test-retest reliability, good content and criterion validity, and good 
specificity/sensitivity in women with UI.76 Furthermore, QUID is highly recommended for UI type classification by the 
International Consultation on Incontinence (Grade A).76 In older women, both severity of incontinence and UI type have 
been identified as the most significant factors correlating with treatment response.76 The consent form will be mailed to 
participants with the seven-day bladder diary70,76 and the 24-hour pad test. The diary and pad test will be completed and 
returned at the onsite eligibility evaluation. 
 
b) Eligibility evaluation (1 hour) Women will be scheduled for onsite evaluations with a physiotherapist if they report 
at least three UI episodes in the seven-day bladder diary. After recovering the bladder diary and the pad test, and signing the 
consent form, the MMSE74 questionnaire will be completed (excludes women with cognitive impairment). A vaginal exam 
will also be conducted to identify any perineal pain or prolapse likely to interfere with either the evaluation or the 
intervention. Participants who are not eligible for the present study will be referred back to their healthcare provider. 
Eligible participants will complete the pre-intervention evaluation (section 3.5). 
 
Randomization and blinding To prevent imbalance on important patient characteristics, while ensuring equal sizes of the 
two trial arms, stratified randomization will be used with random blocks within each stratum. Specifically, participant 
allocation will be stratified by: (1) center (Montreal and Sherbrooke); and subsequently (2) within each center, by UI type 
(MUI and SUI). Within each of the four resulting strata (center-by-UI type), the randomization sequence will be generated 
by a computerized system operated by a CRIUGM statistician before the trial to create random permutated blocks of 
varying sizes (4–6), making the particular sequences difficult to predict. Randomization will take place after a participant’s 
initial evaluation and written consent. Randomization lists will then used by an independent individual to assign eligible 
participants to one of the two trial arms. A research assistant (one in each center) will communicate with this person to 
obtain the next sequential allocation and inform the participants of their treatment allocation. In addition, the research 
assistant will organize the logistics of the PFMT intervention. 
 
Investigators, data analysts and physiotherapists in charge of outcome evaluations will remain blinded to the individual 
participant’s trial group allocation. Although participants cannot be blinded to their own group allocation, they will be 
blinded to the study’s hypothesis and to the treatment offered in the alternate group. Despite their different formats, both 
groups will have parallel, weekly sessions in terms of content and time but on different days. To minimize the likelihood of 
assessor unblinding, participants will be asked not to discuss their treatment with the independent assessor. In addition, the 
assessments will be separated from the intervention session in timing and location. 
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Interventions Women in both groups will receive the same 12-week PFMT, either in one-on-one sessions or as part of a 
group, under the direction of a physiotherapist trained in pelvic floor rehabilitation. The choice of a 12-week PFMT 
approach is based on muscle physiology theory: strength training programs show positive effects after 8-12 weeks.77 In 
post-menopausal women, Gunnarsson reported a significant improvement in strength and reduction in UI episodes after 12 
weeks of training.78 Although there is no known side effect/complication related to PFMT other than possible discomfort 
following the intervention, any adverse event will be monitored. All participants will be instructed to contact research 
personnel should they experience any adverse event at any point during the study. 
 
3.2 Physiotherapy sessions, both groups For both groups, the weekly sessions will last one hour and include a 15-
minute educational period and a 45-minute exercise component. The educational period will cover the various functions of 
the PFM, including pre-contraction and normal bladder control, and voiding parameters, such as fluids and fluid intake, 
toilet positions and voiding dynamics. The exercise component will include strength, endurance and coordination exercises. 
Between PFM exercises, lower extremity strength, balance and functional exercises (dance) will be performed. This 
approach is in line with research findings indicating that older women with mixed and stress UI have reduced PFM and 
lower-extremity strength, and balance compared to continent women.79 This approach is used for PFMT programs designed 
for older adults.36,37 The treatment protocol will be divided into three phases, allowing for the gradual progression of 
treatment, where increasingly difficult exercises are added in terms of exercise duration, repetition and position. Each phase 
will last four weeks. 
 
Individual PFMT group: Women in this group will participate in weekly, one-on-one, one-hour sessions for 12 consecutive 
weeks with an experienced physiotherapist. Each session will consist of a 15-minute educational period followed by a 45-
minute PFMT program as described above. Participants in the group-based PFMT will also receive one to three private 
sessions with the physiotherapist leading their group to ensure that each participant understands how to correctly perform a 
PFM contraction, as confirmed by vaginal digital palpation.37 
 
Group-based PFMT group Women in this group will participate in groups of eight in one-hour weekly PFMT sessions 
under the supervision of an experienced physiotherapist. Each session will consist of a 15-minute educational period 
followed by a 45-minute PFMT program as described above; however, the PFMT exercises will be conducted within a 
group. The PFM exercise class developed by Bo80 has been adapted, based on this research team’s 2009 pilot project,42,49 in 
order to render it more feasible for older women. This protocol is also consistent with this research team’s more recent 
cohort study (FRSQ 14417), indicating it is both feasible and effective.81 Both individual and group-based sessions will 
be conducted at CRIUGM in Dr Dumoulin’s laboratory or at the Centre de recherche clinique Étienne-Le Bel 
(CRCEL) du Centre hospitalier universitaire de Sherbrooke in Dr Morin’s laboratory. 
 
Home PFM exercise program Women in both groups will be expected to perform PFM strength, endurance and 
coordination exercises at home, five days per week, for the duration of the treatment.42,49  To support treatment progression, 
the home exercise program will parallel the three phases of the treatment protocol with the gradual addition of increasingly 
difficult exercises every four weeks. To standardize home PFM exercises, each participant will be given a PFM diary 
describing the home PFMT exercises, in which they will record their adherence to the home program. Finally, all 
participants will be asked to refrain from seeking other forms of treatment (such as medication or surgery) during the study. 
 
Standardization of treatment The physiotherapists delivering the interventions will be extensively trained in standardized 
treatment protocols and rigorous procedures to conduct both individual and group PFMT. During the course of the study, all 
evaluators will regularly meet with the study team to ensure that protocol consistency is being maintained, and to discuss 
concerns that may arise. 
 
3.3 Outcome measures  
3.3.1 Primary outcome measure The primary outcome measure of this trial will be the percent reduction in the number 
of UI episodes one year post-randomization, as measured by a seven-day bladder diary.70 For example, a participant 
experiencing four leaks per week pre-intervention and two leaks per week at the one-year follow-up would be considered to 
have had a 50% reduction in leakage episodes. The number of leakage episodes (as measured by the seven-day diary) is 
considered one of the most reliable measures of success for incontinence treatment and has been widely used in this type of 
research.36,49,66,76 Moreover, the reduction in the number of daily leaks, expressed as a percentage, is information that can be 
easily understood by participants in pre-treatment counseling. As a measurement tool, the seven-day diary has a high 
compliance rate and good reproducibility.51,73 
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Secondary outcome measures Several secondary outcomes will be assessed in this study, in line with recommendations of 
the Fourth International Consultation on Incontinence82 and the International Continence Society.69 
 
1.The seven-day bladder diary: The number of micturition per day/night will be monitored to document urinary frequency 
during the day and nocturia.51 
2. The 24-hour pad test: This is a validated measure of quantity of urine leakage in 24 hours, as measured by the weight of 
the pads used during a 24-hour period minus the weight of the pads before the test. It is identified as a realistic appraisal of 
typical urine loss during ordinary daily activities.52 The upper limit of “normal” for the 24-hour pad test has been defined 
for continent women as 1.3 g.76  
3. The International Consultation on Incontinence Questionnaire (ICIQ) Modules: Five ICIQ modules will be used, which 
provide brief and robust measures of UI symptoms, quality of life, and outcome of treatment.55 
i. The ICIQ-Urinary Incontinence short form: A four-item questionnaire, which evaluates the impact of incontinence 
symptoms on quality of life and treatment outcome.53 
ii. The ICIQ-Nocturia Module: A two-item questionnaire evaluating the impact of nocturia symptoms on quality of life and 
treatment outcome.54 
iii. The ICIQ-Vaginal Symptoms Module: A 14-item questionnaire, which evaluates the impact of vaginal symptoms and 
associated sexual matters on quality of life and outcome of treatment.56 
iv. The ICIQ-Gender-Specific Sexual Matters Module: a four-item questionnaire for evaluating sexual matters associated 
with female lower urinary tract symptoms.57 
v. The ICIQ-Lower Urinary Tract Symptoms Quality of Life Module: A 20-item questionnaire, which evaluates quality of 
life in urinary incontinent patients.554. The Geriatric Self-Efficacy Index: A 20-item questionnaire that enables measurement 
of a person’s confidence in their ability to prevent urine loss. It has been shown to be a reliable and valid tool for older 
women with UI.58 
5. The Broom Self-Efficacy Index (Part A): A 14-item questionnaire to evaluate women's confidence in performing PFM 
exercise.59 The Broom self-efficacy index has solid psychometric properties and is a useful tool to measure self-efficacy for 
PFM exercises.83 
6. Patient Global Impression of Improvement (PGI-I): A single-item global index used to measure improvement of urinary 
continence following PFMT on a seven-point scale that ranges from “very much better” to “very much worse.” PGI-I has 
shown acceptable convergent and discriminant validity for measuring outcomes in studies on behavioral treatment for 
UI.60,84 
7. Satisfaction with treatment: A single-item tool was used to document and capture perceived satisfaction with treatment: 
“satisfied” (does not need other treatments); “unsatisfied” (would like another treatment for UI).37 
8. PFM strength, morphometry and function. 
i. PFM strength on the Oxford Scale (digital palpation): The Oxford Scale is a five-point scale used by physiotherapists to 
assess PFM strength.61,85 
ii. PFM function: An intravaginal dynamometric speculum, designed by members of this research team, will be used to 
measure passive (tone) and active forces (strength), speed of contraction, and coordination with cough and endurance [39]. 
This instrument has been widely assessed for its psychometric properties including its reliability, validity and 
responsiveness.62,86 
iii. PFM morphometry: A Siemens Acuson Antares system with a 3–5-MHz curvilinear 3D/4D probe (in Montreal) and a 
GE Voluson Expert system with a 2–6-MHz curvilinear 3D/4D probe (in Sherbrooke) will be used to evaluate several 
morphometric parameters at rest, during PFM contraction and on effort (cough and Valsalva): levator hiatus area and 
diameter, bladder neck position and displacement as well as levator plate height, using a validated and reliable 
methodology.87-89 
 
Costs related to interventions The health system perspective is retained in the economic analysis; consequently, only direct 
costs will be taken into account.90 The Dowell-Bryant Incontinence Cost Index (DBICI) is a universally-applicable 
questionnaire that has been adapted to measure the intervention costs for the two groups.64 The validated DBICI has been 
used in RCTs with community- dwelling populations of women age 40 and over for non-surgical UI interventions91, and is 
recommended by the International Consultation on Incontinence Research Guidelines.76 Section 1 of the DBICI documents 
includes monthly self-reported personal incontinence expenditures (disposable and reusable incontinence products) and is 
used integrality. Section 2 details treatment expenditures, and has been adapted as follows:  
1) Treatment costs: rather than recording self-reported costs, treatment duration (hours) for each participant will be based on 
statistics maintained by the research coordinators using a standardized form developed for a previous cost-effectiveness 
study (Moffet, Tousignant and Nadeau, CIHR operating grant MCT-91011). The number of hours will be multiplied by the 
mean hourly salary of the physiotherapists participating in the study. For the group-based PFMT, the total number of hours 
will be divided by the number (n=8) of intended class participants (i.e., not actual attendance). 
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2) Other consultations: the frequency of visits to incontinence-related medical professionals will be documented by category 
(general practitioners and specialists). A research assistant will phone participants at three- and six-months post intervention 
in order to collect information. Estimated costs will be based on the frequency and the mean cost per visit based on the 
public health system regulations for each category (Régie de l’assurance maladie du Québec). Medication costs will be 
excluded from the trial, as patients with UI medications will be not be considered eligible for this study.  
 
Socio-demographic data: Subjects will be queried on basic socio-demographic data including age, BMI, general health 
status, medical history and medications, parity and obstetric history, as well as duration of UI and current pad use. 
 
Adherence: Participants will be provided with diaries to record home exercise adherence for the 12-week treatment session. 
In addition, exercise maintenance will be assessed with a standardized questionnaire, at three- and six-months post 
intervention, as well as at the 12-month follow-up evaluation. Additionally, adherence to each supervised weekly treatment 
session will be recorded by the physiotherapists  
 
3.4 Methods for protecting against sources of bias 
• Blinding subjects to their treatment assignment is not possible. However, to eliminate observer bias, all research 

members who are responsible for outcome assessments (PI, physiotherapist-evaluators) will be blinded to group 
allocations. Participants will also be asked not to disclose their group allocation and will be unaware of details of the 
other physiotherapy intervention. 

• Ten evaluating physiotherapists (five in Montreal & five in Sherbrooke) will be trained to administer a standardized 
evaluation protocol. They will not be involved in treatment. 

• The participants in each treatment group (individual and group-based) will be treated on different days and in different 
rooms, and have no direct contact with each other. 

• To minimize differences due to seasonal variances in the women’s participation levels and symptom exacerbation, 
individual and group-based sessions will both be conducted throughout the year. 

 
3.5 Sample size and statistical power estimation 
Primary hypothesis (main Outcome) 
General approach and underlying assumptions: Sample size was calculated to ensure adequate power and type I error rate 
for testing the primary hypothesis of non-inferiority of the group-based vs. individual interventions in achieving the relative 
reduction (%) in the number of UI episodes at one year. Sample size calculations followed CONSORT guidelines for non-
inferiority trials.92 First, based on clinical relevance93 (minimum clinically relevant difference = 10%) and pilot data, the 
‘margin of equivalence’ (i.e. the upper limit of the non-inferiority interval) was set to a corresponding 10% difference 
between mean percent reduction in the number of UI episodes between individual minus group-based interventions, 
implying that the null hypothesis (H0) is H0:d<=10% where d denotes the true difference between the two interventions, 
while H1:d>10%. According to the CONSORT guidelines, this choice of the “margin of equivalence” implies that the non-
inferiority hypothesis should be rejected whenever the upper bound of the two-tailed (1 - 2α)% confidence interval (CI) for 
the difference between the two mean percent reductions exceeds 10%, where (in the specific context of a non-inferiority 
trial) α is the selected risk of a false acceptance of the non-inferiority hypothesis (based on a one-tailed CI-based test, 
equivalent to an independent-group t-test); i.e., a false acceptance of a truly inferior intervention.92 A conservative standard 
95% CI was set, which corresponds to a stringent one-tailed α = 0.025 (2α = 1-0.95 = 0.05, hence α=0.025). Similar to other 
recent non-inferiority trials94,95 and CONSORT guidelines,92 it was assumed that the true difference between the mean 
reduction (%) achieved by the two interventions will be zero (i.e., equally effective).92 Note that this assumption of 
equivalence of the two interventions is consistent with both: (a) clinical expectations, and (b) (limited) published evidence 
in young and middle-aged women with UI.96-98 Finally, two published trials evaluated similar interventions in older women 
reported within-group standard deviations (SD) of the individual percent reduction scores of about 27%66,99 Accordingly, 
the SD will be set to 27% for calculations. 
 
Sample size calculations: Under these assumptions, the estimated sample size will need to ensure high (90%) power to 
demonstrate non-inferiority of the group-based intervention (assuming, the true difference is 0%). Thus, N will be 
calculated so that the probability that the upper boundary of the two-tailed 95% CI for the difference in the mean reduction 
(individual – group) excludes the ‘upper threshold of non-inferiority’ (10% difference), and will reach at least 90%. The 
sample size calculations will be performed using the program in the PASS software package, designed specifically for 
power/sample size estimation for non-inferiority trials.100 Under the assumptions outlined above, 155 subjects are needed 
per group, for a total of 310 subjects. To account for possible loss to follow-up, a 15% attrition rate is expected at one year 
(in line with both pilot data and published trials).36,37,42,49 Thus, an additional 54 participants will be recruited per group, 
increasing total participants to 364 (364*(1–0.15) = 310). 
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Power for testing secondary hypotheses Because secondary objective 2 will require participants to fill questionnaires and 
as such, impose longer study visit times, it will be necessary to confirm that the sample size calculated (to address the 
primary and secondary objective 1) provides adequate power to address secondary objective 2. The sample size of this study 
has been set to 155 subjects per group, for a total N=310, based on the power calculations for the primary hypothesis (see 
above). Accordingly, the power to demonstrate non-inferiority (based on a pre-specified threshold) was estimated while 
keeping the error rate of a false ‘acceptance’ of non-inferiority at 0.025 (for a one-tailed independent-group t-test based on a 
95% CI - see section 3.7.1. above). Pilot data (section 1) or previous publications were used to derive the assumptions 
necessary for these calculations.37,101 Adequate to excellent power has been established to address objective 2 (79.3% and 
91.4%). Formal power analysis was not calculated for objective 3 (PFM function), as this analysis is only exploratory in 
nature. 
 
3.6 Planned recruitment rate PFMT is a non-invasive intervention with no side effects, recognized for its positive 
impact on UI. As a result, women are usually willing to participate in such studies. Furthermore, Quebec, where this study 
will take place, currently has a shortage of physiotherapists, with only a few members of the association trained to provide 
PFMT. Waiting lists at hospitals and private clinics are at least six months long. Thus, a high response rate is anticipated, as 
well as the successful completion of the research protocol. As recruitment will be conducted over four years, 364 subjects 
will need to be recruited over 48 months to achieve the required sample size in a timely manner. It will be necessary to 
recruit at least 7.6 subjects per month through collaborations (7 clinics X 1.1 subjects = 7.6 x 48 months = 364) to achieve 
the required sample size. Based on past experience, this is deemed to be achievable. 
 
3.7 Loss to follow up Based on the results of this research team’s previous RCT, and cohort and feasibility studies, no 
significant problem is expected with treatment adherence in either group. Participants (n=27) in the previous feasibility 
study complied with study demands in terms of attendance at the treatment sessions (90%), and completed the daily 
exercise program (78%) and data collection (95%).49 Post-study focus groups identified “close supervision by the 
physiotherapist” and a “short daily PFM exercise program” as key facilitators in the participant’s completion of a 12-week 
group-based PFMT program and adherence to the daily home PFM exercise program.42 Furthermore, participants in this 
research team’s cohort study (n =174) complied with treatment and evaluation sessions (90%).50,81 
 
Findings from previous studies will be used to promote treatment adherence 42,49,81 as follows Individual consultations 
using vaginal digital palpation will ensure participants can perform a PFM contraction correctly. The physiotherapist will be 
available prior to and after individual and group treatment sessions to provide tips and answer questions regarding the 
weekly treatment and home exercise program. An exercise diary will be given to each participant to bring home and will be 
verified by the physiotherapist each week throughout the treatment. The home exercise program will be comprised of a 
short and simple daily PFM exercise program. Women in both groups will receive a schedule for their two post-treatment 
follow-up evaluations. Follow-up contact calls will be made at six-, nine- and 12-months post-randomization to maintain 
contact and to minimize loss to follow-up. Evaluators will solicit information from participants on their intention to change 
address, and on the frequency of visits to incontinence-related medical professionals. They will also verify if medications 
have been prescribed, surgery conducted, and if there are any other health problems likely to influence UI. Participates will 
be reimbursed for their travel and parking expenses related to participation in the study. 
 
4. STATISTICAL ANALYSES 
4.1. General analytical strategy As opposed to conventional superiority trials, in non-inferiority trials per-protocol 
analysis is generally preferable to intention-to-treat (ITT) analysis92 because the postulated hypothesis being tested assumes 
no difference between the two interventions.92 Moreover, the ITT approach includes all subjects who were initially 
randomized, regardless of their adherence. Thus, they may dilute the true difference between the interventions in the case of 
non-adherence or loss to follow-up. 92 In an extreme case, if most subjects do not adhere to the assigned intervention or fail 
to complete the follow-up assessment, the ITT analysis will automatically show no difference. To prevent such paradoxes, 
main analysis will rely on the ‘per-protocol’ approach; i.e. include only participants who complete the one-year assessment. 
On the other hand, because of its popularity, the ITT approach will be used in ‘sensitivity analyses’, as recommended by the 
CONSORT guidelines for non-inferiority trials.92 Furthermore, analyses will focus on outcomes (primary or secondary) at 
one year (additional repeated-measure analyses are outlined below). Because all primary and secondary outcomes are 
measured on continuous scales (section 3.4), the primary outcome analysis method outlined below will also apply to 
secondary outcomes. However, the analyses of secondary outcomes will be exploratory in nature and some outcomes (e.g. 
PFM function) may have limited statistical power. 
 
Preliminary descriptive analyses will compare the subjects in the two trial arms using mean, median, standard deviation and 
inter-quartile range (IQR) for continuous and frequency distributions for categorical and binary variables. Any variable for 
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which the difference between the two arms is considered clinically relevant will be adjusted for multivariable analyses (see 
below). The distribution of the outcome scores will be assessed for normality of residuals using the Shapiro-Wilk test. In the 
case of significant violation of the normality, appropriate parametric (e.g. logarithmic or Box-Cox102) or non-parametric103 
transformations will be applied to meet the assumptions underlying univariate t-tests, multivariable linear regressions and 
mixed linear models analyses (see below).  
 
4.2  Analyses for the primary outcome at one year (and secondary outcomes) The primary analysis will test the 
main hypothesis that group-based PFMT is not inferior to individual treatment with respect to the primary outcome of 
relative reduction (%) in the number of leakage episodes one year post-randomization (for all outcomes, the analyses 
outlined below will be repeated using data in post-intervention assessment). As recommended for non-inferiority trials, the 
hypothesis of non-inferiority will only be accepted if the upper bound of the two-tailed (1-2α) 95% CI (corresponding to a 
conservative Type I error of 0.025 for the one-tailed independent-group t-test) for the mean difference (in 
percent reduction) excludes the non-inferiority threshold,92 set to 10% difference. This basic analysis will be extended to 
multivariable analyses. Specifically, two multivariable linear models of increasing complexity will be used to adjust the 
estimated difference between the percent reduction in the two groups for, respectively: (1) only the two stratification 
variables (center and type of UI), as well as the baseline number of UI episodes (to account for regression to the mean 
phenomenon), and (2) (if necessary) in addition to variables in models (i): any variable for which a clinically important 
imbalance between the two arms is revealed by descriptive analyses (see above). In both models, two-way interactions 
between the trial arm and (a) center, and (b) UI type, will be tested using one-df model-based F-tests to verify if the 
difference between the effects of the two interventions depends on these stratification variables. In the case of a statistically 
significant interaction (p<0.05 for the F-test), the intervention effects will be estimated and tested separately in the 
respective groups. The results of multivariable linear regression analyses will be summarized in terms of adjusted mean 
difference in the outcomes in the two trial arms, together with 95% model-based CI’s. Furthermore, to the analyses for 
primary and secondary outcomes at one year (section 4.2), a sensitivity ITT analysis will be conducted. 
 
4.3 Economic analysis Mean, median and interquartile (semi IQ) will be used to describe the costs. Cost-effectiveness 
analysis will be performed on the main outcome: reduction in number of leakage episodes (%) one year after randomization 
and expressed as a ratio of incremental costs and percentage of leakages. In order to verify the robustness of the economic 
analysis, a sensitivity analysis will be conducted on the hypothesis that the costs for each subject should be between the 25th 
and 75th percentiles of the cost distribution. 
 
4.4 Multivariable models to predict response to treatment Multivariable logistic regression analyses will be 
employed to assess patient characteristics associated with an increased likelihood of response to treatment, defined as at 
least 50% reduction in the number of UI episodes at one year. 
 

5. TRIAL MANAGEMENT The PI and two research coordinators (one located in Sherbrooke and the other in 
Montreal) will be visiting each participating urology and gynecology clinic in order to promote and monitor progress in 
recruitment. The PI, evaluators, physiotherapists and the Sherbrooke and Montreal coordinators will also conduct 
conference calls in order to monitor the study’s progress. Other members of the team will be kept informed of progress 
through a newsletter every six months. All collected data will be anonymous and kept under lock and key at Dr Dumoulin’s 
laboratory at the Institut universitaire de gériatrie de Montréal. Data collected in Sherbrooke will also be anonymous and 
kept under lock and key in Dr Morin’s office. Data will be entered weekly into a computerized database system SPSS data 
Entry 4.0. Every week, the project coordinators will review all original questionnaires and forms and compare them to the 
print copies of the entered data to ensure consistency. Any identified errors will result in corrections to the study database. 
The database will be backed up on a weekly basis. A PIN number known only to the research group will be required to 
access the data entry computer. A final quality control step will be taken at the time of the data analysis by the trial 
statistician. Frequency distributions and ranges will be analyzed to detect outliers that could signal potential errors. The data 
will be analyzed without any nominative identifiers. 
 
6. IMPACT If group-based PFMT classes prove to be equally effective and more cost-effective than individual one-on-
one PFMT sessions, this trial will have a positive impact on the accessibility of continence care in Canada. This information 
will be relevant to clinicians, clinical decision-makers and administrative stakeholders. It will have implications for 
organizations and the administration of continence care services. If implemented as a first-line treatment, group-based 
PFMT will reduce the cost of treatment per individual and the prevalence and medical complications of UI in older 
women. The results of this study will be disseminated through national and international scientific and professional 
conferences, in addition to undergraduate and post-graduate courses in PFM rehabilitation for physiotherapists. Once 
published, these results will provide clinicians with a new low-cost PFMT program to treat UI in older women. 
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7. TRIAL TEAM DETAILS Applicant and co-applicants: This project brings together dynamic individuals, including 
new and experienced researchers, from two Quebec universities: Université de Sherbrooke and Université de Montréal. This 
research team encompasses the disciplines of rehabilitation, gynecology, urology, research methodology, geriatrics and 
biostatistics. Each team member has specific and varied expertise in either UI, aging, women’s health, RCTs or PFMT. C. 
Dumoulin, a physiotherapist by profession, has clinical and research experience in PFMT and dynamometry. She will be 
responsible for overseeing the project. She has conducted many studies on either group or individual PFMT (CIHR: MOP 
84529; FRSQ: 14417). She previously conducted a CIHR-funded RCT (CIHR grant No.36053) entitled Pelvic floor muscle 
training for post-natal UI; and she recently completed a seven-year follow-up for this important RCT and another large 
cohort study on PFM-exercise-class success predictors. She is the PI and will be responsible for coordinating the team; 
hiring and training a research assistant, the evaluators and physical therapists; overseeing subject recruitment efforts; 
analyzing the results; and preparing the final reports and publications. MH. Mayrand, a gynecologist and researcher at the 
Centre hospitalier universitaire de Montréal, has expertise in research design and RCT methodology in women’s health. She 
contributed to the protocol development, power calculations, and the selection of the statistical analysis methodology. She 
will participate in recruitment and assist in the preparation of the manuscripts. M. Morin, a young researcher at the 
CRCEL, is also a physiotherapist by profession. She is currently the PI on a CIHR multi-site RCT examining a 
physiotherapy intervention for women with pelvic and perineal pain. She will be responsible for the Sherbrooke recruitment 
sites. She contributed to the study’s protocol development and will assist in analyzing the findings and in the preparation of 
the manuscripts. M. Tousignant is a researcher at the Institut universitaire de gériatrie de Sherbrooke with extensive 
expertise in evaluating the cost-effectiveness of rehabilitation interventions in older adults (CIHR MCT-91011). He 
contributed to the protocol development, will be responsible for the cost-effectiveness evaluation and will assist in 
interpreting cost-related findings. Michal Abrahamowickz is a biostatistician with extensive experience in RCTs. He 
contributed extensively to sample size calculations and the choice of statistical analyses. He will oversee data analysis and 
assist in the interpretation of results. 
 
The following clinicians have agreed to collaborate in the research project by promoting the study and assisting in the 
recruitment of participants: J. Corcos, A. Girard, M. Jolivet, M-C. Lemieux, M.H. Mayrand, C. Tannenbaum, L.M. 
Tu. Participating centers: seven urological or urogynecology clinics will be involved in recruitment. 
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