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Abstract

Introduction and hypothesis Urinary incontinence (UI) is prevalent among older women, but conservative treatment rates
remain low due to limited accessibility, despite evidence supporting pelvic floor muscle training (PFMT) efficacy. Group-
based approaches, including online options, could offer cost-effective alternatives. Recent evidence supports the feasibility
of online group-based PFMT for treating UI in older women. This pilot study now evaluated the clinical effects of this
program on the number of leakage episodes per day, additional Ul-specific outcomes, and other symptoms and indicators.
Methods Community-dwelling women aged 65 and over, with stress or mixed Ul, were recruited. Eligibility was assessed
through in-person evaluations conducted by pelvic floor physiotherapists, who instructed participants on pelvic floor muscle
contraction using digital palpation. Participants engaged in a 12-week group-based PFMT program with weekly 1-h ses-
sions. Data were collected at three time points: recruitment (PRE1), before the first session (PRE2), and after the program
(POST). Participants recorded UI symptoms using 7-day bladder diaries and standardized questionnaires on UI symptoms,
quality of life (QoL), UI self-efficacy, and perceived costs. After the program (POST), participants provided feedback on
their impression of improvement and satisfaction.

Results Participants reported a significant reduction in their number of leakage episodes per day. Standardized question-
naire scores also supported the positive effects of the program on UI symptoms and QoL, self-efficacy in avoiding leakage
and performing PEMT exercises, and monthly costs for continence products. Older women expressed high satisfaction with
symptom improvement and the program.

Conclusions Online group-based PFMT improved UI symptoms, QoL, UI self-efficacy, and perceived Ul costs among older
women. Pragmatic randomized controlled trials are necessary for further validation.
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Introduction

Urinary incontinence (UI) is a prevalent health concern
among women aged 65 and over, affecting one in three
women in that age group [1]. Left untreated, UI can have
serious health consequences and negatively impact the qual-
ity of life (QoL) of older women. The recommended first-line
treatment for Ul is individual pelvic floor muscle training
(PEMT) [2]. However, more than half of women with UI are
not receiving treatment [3], primarily because of the limited
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accessibility of this non-invasive treatment option [4]. To
address the needs of older women with Ul, a randomized
controlled trial demonstrated that group-based PEMT (the
GROUP program) was not inferior to individual PFMT in
treating Ul in older women, despite using fewer resources,
making it a more cost-effective option [5]. Furthermore, the
COVID-19 pandemic highlighted the importance of online
UI treatment options. In this context, the GROUP program
was adapted to be delivered via telerehabilitation.
Telerehabilitation, which refers to the remote delivery of
synchronous rehabilitation services, has demonstrated clini-
cal effectiveness for other conditions [6]. However, evidence
for the effectiveness of PEMT telerehabilitation is limited.
Although two reviews explored this topic, neither of them
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included studies on synchronous group-based PFMT teler-
ehabilitation [7, 8].

Recently, our pilot study on group-based PFMT teler-
ehabilitation (the teleGROUP program) demonstrated good
feasibility in older women [9]. Now, it is crucial to investi-
gate its effects. Thus, this paper reports on the clinical effects
of our pilot study evaluating the teleGROUP program for
UI treatment in women aged 65 and over on the number of
leakage episodes per day, additional Ul-specific outcomes,
and other symptoms and indicators.

Materials and Methods
Study Design

This pre-post pilot study is part of a larger research pro-
gram aiming to assess the feasibility, acceptability, and
effects of the teleGROUP program (ClinicalTrials.gov
NCT05182632), the online adaptation of the GROUP
program [5]. It follows the guidelines of the Consolidated
Standards Of Reporting Trials extension statement [10]. A
detailed protocol is available elsewhere [11].

Participants

Women were recruited through advertisements in commu-
nity centres, newspapers, social media platforms, a research
participant database, through promotion via relevant media
and associations, and through referrals from three hospital-
affiliated gynecology and urology clinics. Eligible women
were aged 65 or older and had stress or mixed UI, confirmed
by the Questionnaire for Incontinence Diagnosis (QUID)
[12], with at least three weekly urine leakages persisting
for 3 months or more [5]. Moreover, they were required to
have internet access via their own device. Women with any
risk factors or conditions known to interfere with PEMT
or the evaluation of pelvic floor muscles (PFMs), such as
the inability to voluntarily contract their PFM, important
pelvic organ prolapse (Baden-Walker score > stage 2 [13])
or chronic constipation, were excluded from the study. The
complete list is available elsewhere [11].

The study was aimed at recruiting at least 32 older women
with UI to ensure a power of 1-p = 95% with an « error of
0.05 and an estimated effect size of 0.73 to detect a statisti-
cally significant difference in the number of urine leakages,
with an anticipated attrition of 15% [5].

Intervention
Pelvic floor physiotherapists located in the participant's

region conducted individual in-person evaluations to
confirm eligibility [11]. During these sessions, they also
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provided instruction on correct PFM contraction through
digital palpation and verbal cues.

Eligible participants then took part in the teleGROUP
program, an online group-based PFMT program with 12
weekly 1-h training sessions delivered via Zoom by an
experienced pelvic floor physiotherapist. An optional 13th
session was available to all participants at the end of the
program as a catch-up session for any missed sessions.
Women participated in the program in groups of 6 to 11.
The same physiotherapist delivered the intervention to all
women groups. A brief Zoom familiarization session before
starting the program and phone support throughout the ses-
sions were offered as needed. All participants received a
printed exercise booklet containing an exercise diary and
educational material.

Each session began with a 3- to 5-min individual
exchange between the physiotherapist and each participant in
a private breakout room to quantify UI episodes in the previ-
ous week and reinforce exercise adherence through moni-
toring their exercise diary and offering brief individualized
feedback. Meanwhile, the rest of the group socialized in the
Zoom’s “main room.” Subsequently, all sessions included
two parts: a 10- to 15-min educational component on topics
relevant to UI and the pelvic floor, including anatomy, patho-
physiology of incontinence and bladder control, and a 30- to
45-min PFM exercise component including a progression
of four exercises, targeting strength, speed of contraction,
endurance, and coordination. More in-depth information on
both components is available elsewhere [9, 11]. In addition
to group sessions, participating women also completed a
home exercise program encompassing the same main four
PFM exercises, 5 days per week for 12 weeks. The home
exercises progressed over three phases, each lasting 4 weeks.
This progression allowed for increasing difficulty in terms
of duration, number of repetitions, and position (from lying
to sitting to standing), reflecting the progression of the exer-
cises through the group sessions.

Data Collection

Participants underwent pre-screening for eligibility through
a phone interview. Subsequently, a specialized physiothera-
pist located in the women’s region conducted an individual
in-person evaluation to confirm their eligibility. During this
evaluation, the physiotherapist collected sociodemographic
and health data, including age, height, weight, socioeco-
nomic status, medical history, and general health charac-
teristics, such as polypharmacy, parity, obstetric history,
type of symptoms, and duration of Ul symptoms. Addi-
tionally, the participants' cognition was assessed through
the Mini-Mental State Exam [14] and Montreal Cognitive
Assessment [15]. Furthermore, the physiotherapist also
performed an intra-vaginal evaluation, using the PERFECT
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assessment scheme to assess PFM function through digi-
tal vaginal palpation [16], the Baden—Walker score [13]
to investigate the presence and stage of any pelvic organ
prolapse, and the Vaginal Atrophy Index to assess vaginal
atrophy [17].

To assess the clinical effects of the teleGROUP program
on their UI symptoms, participants reported urine leakage
episodes in a 7-day bladder diary at three key time points:
before the intervention during recruitment (PRE1), before
the first session of the program (PRE2), and after the pro-
gram (POST). Additionally, participants completed Ul-spe-
cific questionnaires, including the International Consultation
on Incontinence Questionnaire-Urinary Incontinence Short
Form (ICIQ-UI SF) [18], the International Consultation on
Incontinence Questionnaire Lower Urinary Tract Symp-
toms Quality of Life Module (ICIQ-LUTSqol) [18], and

Women interested in
participating in the study

the bladder subscale of the Australian Pelvic Floor Ques-
tionnaire (APFQ) [19] at PRE1, PRE2, and POST. PRE2
served as a second baseline measure to confirm the stability
of the main Ul-specific outcomes. Throughout the program,
participants also recorded their weekly leakage episodes in
a bladder diary. The primary outcome measures were the
number of weekly leakages and their percentage reduction
between PRE and POST measurements.

Participants also recorded data on other indicators by
documenting their micturition in a 7-day bladder diary
and completing other subscales of the APFQ [19] at PRE],
PRE2, and POST. Furthermore, all participants answered the
Atrophy Symptom Questionnaire (ASQ) [20], the Geriatric
Self-Efficacy index (GSE) [21], the Broome Pelvic Mus-
cle Exercise Self-Efficacy Scale (PMSES) [22], the adapted
Dowell-Bryant Incontinence Cost Index (DBICI) [23], and

(n=150)

A

Women eligible to
participate after phone
screening and in-person

evaluation

Only mild urinary incontinence symptoms (less than 3x/week): n=24

Consulted in pelvic floor physiotherapy in the last year: n=4

Unable to contract pelvic floor muscles during evaluation: n=2

Reasons for exclusion:
Urge urinary incontinence: n=28

Not interested in participating: n=10
Chronic constipation: n=8
Unable to reach: n=7
Under age 65: n=5
Time conflict: n=5

Low cognitive test score: n=4
Taking medication for urinary symptoms: n=4
Body mass index (BMI) over 35: n=3
Active gynecological cancer: n=2

Important pelvic organ prolapse: n=2
Out of the country: n=2
Planned surgery in the following months: n=1
Diabetes: n=1
Limited mobility: n=1
Neurological condition: n=1

Language barrier: n=1
Hospitalization: n=1

(n=34)

Withdrawal for personal reasons: n=1

Women who completed the
12-week program
(n=33)

Unable to reach: n=1

Women with complete data
(n=32)

Fig. 1 Flowchart of study participants
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Table 1 Characteristics of participating women (n=34)

Characteristic

Data

Sociodemographic
Median age (IQR) in years
Mean body mass index + SD
Living alone, n (%)
Marital status, n (%)
Single
Married
Common-law
Divorced
Widowed
Education level, n (%)
High school
College
University
Median approximate annual household income (IQR), in CAD
Health
Following hormonal treatment, n (%)
Median number of years under hormonal treatment® (IQR)
Median number of medications per participant (IQR)
Taking five or more medications, n (%)
Median parity (IQR)
Previous obstetrical or gynecological surgery, n (%)
Type of urinary incontinence symptoms, n (%)
Stress urinary incontinence
Mixed urinary incontinence
Median duration (years) of urinary incontinence symptoms (IQR)
Median MMSE score®/30 (IQR)
Median MoCA score®/30 (IQR)
Median number of comorbidities® (IQR)
Smoking habit, n (%)
Currently smoking
Quit smoking
Never smoked
Intravaginal evaluation
PERFECT assessment scheme
Median power (P) rating (IQR)
Median endurance (E) rating (IQR)
Median number of repetitions (R) rating (IQR)
Median number of fast (F) contractions rating (IQR)
Presenting an elevation (E), n (%)
Presenting a co-contraction (C), n (%)
Good contraction timing (T) during coughing, n (%)
Difficulties initially observed with the pelvic floor muscle contraction, n (%)

69.0 (67.0-73.0)
25.0 38
13 (38.2)

6 (17.6)
13 (38.2)
8(23.5)
3(8.8)
4(11.8)

6 (17.6)
9 (26.5)

19 (55.9)

$60,000 ($42,000-$90,000)

15 (44.1)
5.0 (3.0-10.0)
3.0 (1.0-5.0)
9 (26.5)

1.0 (0.0-2.0)
19 (55.9)

2(5.9)

32 (94.1)

5.5 (3.0-16.0)
29.0 (29.0-30.0)
28.0 (26.0-29.0)
2.0 (1.04.0)

1(2.9)
14 (41.2)
19 (55.9)

3.0 (3.04.0)
5.0 (4.0-7.0)
5.5(3.0-8.0)
6.0 (5.0-10.0)
24 (70.6)

26 (76.5)

10 (29.4)

Inversion of command (straining and depressing the pelvic floor rather than executing the expected inward lift 2 (5.9)

and squeeze)

Compensations through the contraction of other muscles (i.e., abdominal muscles, gluteal muscles, adductors, 30 (88.2)

diaphragm)

Difficulty relaxing the pelvic floor muscles
Baden—Walker scores, n (%)
0

1(2.9)

22 (64.7)
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Table 1 (continued)

Characteristic Data
1 10 (29.4)
2 2(5.9)
Mean vaginal atrophy index/15 + SD 112+1.7

MMSE Mini-Mental State Exam, MoCA Montreal Cognitive Assessment

p=13; ®n=27; “n=32: number of comorbidities as reported from a standardized list of 28 diseases and health conditions: high blood pressure,
osteoporosis, hypercholesterolemia, heart disease, stroke, lung disease/asthma, tuberculosis, depression, loss of vision, vascular diseases, renal
failure, glaucoma, transplant, gout, fractured hip, breast cancer, rheumatoid arthritis, other arthritis (i.e., osteoarthritis), diabetes, deterioration in
hearing, epilepsy, migraines, Parkinson disease, human immunodeficiency virus (HIV), hepatic impairment, stomach ulcers, thyroid disease, and

colitis

the Online Technologies Self-Efficacy Scale (OTSES) [24]
at PREI and POST.

Following the program, participants provided feedback
about the program using the Patient Global Impression of
Improvement (PGI-I) index. They also completed single-
item questionnaires to express their satisfaction with treat-
ment outcomes, choosing between options such as “does not
want other alternative treatments,” “would like another alter-
native treatment for UL “completely satisfied,” “somewhat
satisfied,” or “unsatisfied.” Last, the women reported their
satisfaction with their perceived improvement on a visual
analog scale (VAS).

Analysis

Sociodemographic data were reported descriptively. When
applicable, normality was assessed using Shapiro—Wilk
tests, and means (SD) or medians (IQR) were reported
accordingly. For the primary outcomes, differences in the
median number of leakage episodes per day at PRE1, PRE2,
and POST were examined using the Friedman test, followed
by post-hoc Wilcoxon signed-rank tests. Leakage reduction,
calculated as the median value of the leakage reduction per-
centage observed for each participant, was also investigated
between PRE1 and POST.

Regarding secondary outcomes, differences between
PRE1, PRE2, and POST were examined using one-way
repeated analyses of variance (ANOVA), followed by post-
hoc paired-samples Tukey’s tests for normally distributed
data. For non-normally distributed data, Friedman tests
were used, followed by post-hoc Wilcoxon signed-rank
tests. PGI-I and satisfaction scores were reported using
descriptive statistics.

In secondary analyses, Kaplan—Meier curves were used
to estimate the probabilities of reducing weekly urine leak-
age episodes by the minimal clinically significant difference
(MCID) of 50% and the incremental clinically significant
difference (ICID) of 70% over time, considering both the
overall sample and subgroups of interest (defined by age,
UI duration, UI severity, and PFM strength). Sensitivity

analyses used log-rank tests to compare specific subgroups
(age, symptom duration, symptom severity, PFM strength)
[25].

All statistical analyses were conducted using R version
4.3.1 and SPSS version 26.0.0.0, with an alpha level set at
<0.05 for all statistical tests.

Results

Out of the 34 participants recruited from March 2021 to April
2022, a total of 33 completed the program (Fig. 1). The median
(IQR) interval between PRE1 and PRE2 was 23 (11.5-37.5)
days. Included women had a median age of 69.0 (67.0-73.0)
years. Their mean (SD) body mass index (BMI) was 25.2 (4.0).
Almost 1 out of 2 were following hormonal treatment (15 out
of 34, 44.1%), stable for at least 6 months, as per the eligibility
criteria, with a median duration of 5.0 (3.0-10.0) years. Par-
ticipants reported a median parity of 1.0 (0.0-2.0), and 55.9%
had a history of gynecological surgery, with the most common
procedure being a hysterectomy (12 out of 34, 35.3%). Most
participants (32 out of 34, 94.1%) reported symptoms of mixed
U, with a median duration of 5.5 (3.0-16.0) years. When
performing the PERFECT assessment, they demonstrated a
median PFM strength of 3.0 (3.0-4.0) out of 5 for the power
component of the scale, a median maximal contraction time
of 5.0 (4.0-7.0) s for the endurance component, and a median
maximal number of contractions of 5.5 (3.0-8.0) for the repeti-
tions component. Table 1 presents all baseline characteristics
of the participating women.

After the program, participants reported significant
improvements in all Ul-specific outcomes (Tables 2, 3).
The Friedman test revealed a statistically significant dif-
ference in the number of daily leakage episodes among
the three time points (X2=33.207, p<0.001). Wilcoxon
signed-rank post-hoc tests identified a significant reduc-
tion between PRE1 and POST, with the median number
of daily leakage episodes decreasing from 1.9 (1.1-3.4)
to 0.6 (0.3-0.9, p<0.001). This significant reduction was
maintained between PRE2 and POST (p<0.001), whereas
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Table 2 Urinary incontinence-specific, lower urinary tract symptoms outcomes, and other indicators after teleGROUP participation

Variable

PREI (n)

PRE2 (n)

POST (n)

Group comparisons

Pairwise comparisons
p values

Urinary incontinence-specific outcomes

Median number of
leakage episodes/
day (IQR)

Mean number of leak-
age episodes/day
+SD

Mean ICIQ-UI SF
score/21 + SD

Median ICIQ-
LUTSqol score/76
(IQR)

Mean APFQ bladder
function score/45
+SD

1.9 (1.1-3.4) (n=34)

24 + 1.8 (n=34)

12.4 + 2.9 (1=33)

35.0 (28.5-41.3)

(n=33)

15.6 + 5.3 (n=33)

Other symptoms and indicators

Median number of
micturitions/day
(IQR)

Median APFQ° bowel
function score/34
(IQR)

Median APFQ¢
prolapse symptoms
score/15 (IQR)

Mean APFQ° sexual
function score/21
+SD

Median ASQ score/15
(IQR)

Median GSE
score/120 (IQR)

Median PMSES part
A score/100 (IQR)

Median PMSES part
B score/100 (IQR)

Median PMSES total
score/100 (IQR)

Median DBICI
perceived monthly
costs of disposable
continence products
(IQR), in CAD

Mean OTSES
score/120 + SD

7.1 (5.5-8.6) (n=32)

4.0 (1.5-8.0) (n=33)

0.0 (0.0-0.0) (n=33)

7.1 +5.3 (n=13)

1.0 (0.0-2.0) (n=33)

62.0 (44.0-78.0)
(n=33)

71.4 (64.3-79.3)
(n=33)

62.2 (33.3-75.6)
(n=33)

66.1 (53.9-75.7)
(n=33)

13.0 (3.1-26.3)
(n=18)

60.8 (20.7) (n=33)

1.6 (0.9-2.4) (n=31)

2.1 + 1.8 (n=31)

11.8 + 3.8 (n=31)

34.6 (28.5-44.7)

(n=31)

14.8 + 5.2 (n=31)

7.0 (5.9-8.2) (n=28)

5.0 (3.0-9.0) (n=31)

0.0 (0.0-0.0) (n=31)

9.9 +5.6 (n=12)

0.6 (0.3-0.9) (n=32)

0.8 + 0.9 (n=32)

8.2+3.9(n=32)

29.3 (22.3-36.8)
(n=32)

10.0 + 4.8 (n=32)

6.3 (5.3-7.9) (n=30)

6.0 (2.3-8.0) (n=32)

0.0 (0.0-0.0) (n=32)

8.3 + 4.3 (n=15)

1.0 (0.0-2.0) (n=32)

93.0 (68.0-102.5)
(n=32)

84.6 (73.6-94.6)
(n=32)

76.7 (58.3-88.9)
(n=32)

79.4 (70.2-92.0)
(n=32)

2.0 (0.0-6.0) (1=26)

59.2 (20.8) (n=32)

x*(2)=33.207
p<0.001

F=14.93 p<0.001

x*(2)=26.807

p<0.001

F=11.49 p<0.001

x3(2)=11.437
p=0.003

PRE1 vs PRE2=1.000
PRE1 vs POST<0.001
PRE2 vs POST<0.001

PRE1 vs PRE2=0.773
PRE1 vs POST<0.001
PRE2 vs POST<0.001

PREI1 vs PRE2=1.000
PRE1 vs POST=0.015
PRE2 vs POST=0.010

PRE1 vs PRE2=0.761
PRE1 vs POST<0.001
PRE2 vs POST=0.001

PRE1 vs PRE2=0.761
PRE1 vs POST<0.001
PRE2 vs POST=0.001

x(2)=2.000 p=0.368 -

x*(2)=0.125 p=0.940 —

F=1.00 p=0.379

0.100

<0.001

0.001

0.002

0.001

0.012

0.633

ICIQ-UI SF International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form, ICIQ-LUTSquol International Con-
sultation on Incontinence Questionnaire Lower Urinary Tract Symptoms Quality of Life Module, APFQ Australian Pelvic Floor Questionnaire,
APFQ Atrophy Symptom Questionnaire, GSE Geriatric Self-Efficacy index, PMSES Pelvic Muscle Exercise Self-Efficacy Scale, DBICI Dowell—-
Bryant Incontinence Cost Index, OTSES Online Technologies Self-Efficacy Scale

Statistically significant p values are represented in bold
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Table 3 Perception of improvement and satisfaction

Perception n/N N (%)
PGI-I Much better 18/32 (56.3)
Better 6/32 (18.8)
Somewhat better 8/32 (25.0)
No change 0/32 (0.0)
Somewhat worse 0/32 (0.0)
Worse 0/32 (0.0)
Much worse 0/32 (0.0)
Satisfaction with treatment outcomes Satisfied 29/32 (90.6)
Would like another alternative treatment 3/32(9.4)
Satisfaction, Completely satisfied 23/32 (71.9)
Somewhat satisfied 8/32 (25.0)
Unsatisfied 1/32 (3.1)

Median satisfaction percentage (IQR)

717.5 (65.0-90.0) (n=32)

PGI-I Patient Global Impression of Improvement

no significant difference was observed between PRE1 and
PRE2 (p=1.000). Women achieved a median individual
leakage reduction of 71% (51-86, Fig. 2).

Among Ul-specific questionnaires, ANOVA and Fried-
man tests revealed statistically significant differences
in the ICIQ-UI SF, ICIQ-LUTSqol, and APFQ Bladder
Function subscale scores among the three time points
(F=14.93, p<0.001, X2=26.807, p<0.001 and F=11.49,
p<0.001 respectively, Table 2). Post-hoc tests identified
significant improvements between PRE1 and POST in
all three questionnaires, with mean ICIQ-UI SF scores
decreasing from 12.4 (2.9) to 8.2 (3.9, p<0.001), median
ICIQ-LUTSqol scores decreasing from 35.0 (28.5-41.3)
to 29.3 (22.3-36.8, p=0.015), and mean APFQ Bladder
Function subscale scores decreasing from 15.6 (5.3) to
10.0 (4.8, p<0.001). The significant reductions were also

Leakage reduction after the
teleGROUP program, %
Median (IQR) 71 (51-86)

0

Median leakage episodes per week

Time

Fig.2 Median reduction in urinary incontinence episodes

observed between PRE2 and POST (p<0.001, p=0.010,
and p=0.001 respectively), whereas no differences were
observed between PRE1 and PRE2 (p=0.773, p=1.000,
and p=0.761 respectively).

Among other symptoms and indicators, the Friedman
test revealed a statistically significant difference in micturi-
tion among the three time points (X2=11.437, p=0.003).
The median number of daily micturitions decreased from
7.1 (5.5-8.6) at PREI to 6.3 (5.3-7.9) at POST (p<0.001).
The significant reduction was also observed between PRE2
and POST (p=0.001), whereas no difference was observed
between PRE1 and PRE2 (p=0.761). Additionally, Wilcoxon
signed-rank tests identified significant improvements after the
program on the GSE, PMSES, and DBICI (Table 2). Median
GSE scores increased from 62.0 (44.0-78.0) at PRE1 to 93.0
(68.0-102.5) at POST (p<0.001). PMSES median total scores
increased from 66.1 (53.9-75.7) at PREI1 to 79.3 (70.2-92.0)
in POST (p=0.001). DBICI perceived median monthly costs
of disposable continence products decreased from $13.00
(3.1-26.3) at PREI1 to $2.00 (0.0-6.0) at POST (p=0.012).
The participants reported no significant differences between
PREI and POST on the APFQ Bowel Function, Prolapse or
Sexual Function subscales, the ASQ, or the OTSES scores.

After the program, all participants (32 out of 32, 100%)
reported a perceived improvement in their Ul symptoms,
with symptoms being described as “much better” (18 out
of 32, 56.3%), “better” (6 out of 32, 18.8%) and “somewhat
better” (8 out of 32, 25.0%). Most participants (29 out of 32,
90.6%) were satisfied with the treatment outcomes and were
not interested in any alternative treatment. Regarding overall
satisfaction, the majority of women were “completely satis-
fied” (23 out of 32, 71.9%) or “somewhat satisfied” (8 out
of 32, 25.0%), whereas only one woman (3.1%) expressed
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Fig.3 Cumulative proportion of women with A minimal clinically important differences (MCID) and B incremental clinically important differ-
ences (/CID) by week
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being “unsatisfied,” as she perceived no improvement in her
UI symptoms. Last, on the VAS, participants reported a high
satisfaction level with their perceived improvement, with a
median rating of 77.5% (65.0-90.0).

Regarding secondary analyses, individual leakage reduc-
tion was continuous throughout the program (Appendix 1).
Median MCID (50% reduction) and ICID (70% reduction)
were achieved by the 4th (95% CI 0.3 to 7.7) and 8th (95%
CI 5.2 to 10.8) weeks of treatment respectively (Fig. 3). In
sensitivity analyses, Kaplan—Meier curves indicated that no
subgroup exhibited significant differences compared with
the overall sample (Appendix 2).

Discussion

This pilot study demonstrated promising results of group-
based PFMT telerehabilitation for older women with UI,
achieving a clinically significant leakage reduction of
71%. Participating women also reported a significant
reduction in UI severity, with a difference in ICIQ-UI
SF scores of 4.2 points, surpassing the clinically mean-
ingful threshold of 2.5 [18]. Moreover, participants’ UI-
associated QoL improved significantly, with a difference
of 5.7 points in the ICIQ-LUTSqol score, exceeding the
clinically meaningful threshold of 3.7 [18]. Additionally,
there was a significant improvement in bladder function,
with a difference of 5.6 in the APFQ Bladder Function
subscale, surpassing the clinically meaningful threshold
of 1.3 points [19]. Furthermore, participants achieved a
significant reduction in daily micturition frequency by
0.8 (11.3%), although this reduction fell below clinically
meaningful thresholds, ranging from 15% to 50% [26].
Participants also demonstrated an increased self-efficacy
in avoiding urine leakage, with a difference in GSE scores
of 31.0, twice the clinically meaningful threshold of 14.0
points [21]. Moreover, their self-efficacy in performing
PFMT exercises improved from “moderate” to “high” on
the PMSES [22]. Participants also reported a significant
reduction in their perceived monthly costs of disposable
continence products by $11.00 CAD (84.6%), exceeding
other reports of nonsurgical Ul treatment in older women,
which described only a 68% reduction [27]. Overall, par-
ticipants expressed a high level of satisfaction with the
program, with the majority (29 out of 32, 90.6%) not being
interested in any alternative treatment. Furthermore, in
secondary analyses, participants achieved a median MCID
by the 4th week of treatment and a median ICID by the 8th
week of treatment.

The teleGROUP program is an online adaptation of the
in-person GROUP program, which was shown to be non-
inferior to individual PEMT for the treatment of stress and
mixed Ul in older women [5]. The recruited women in both

studies shared similar characteristics. Women in teleGROUP
had a median age of 69.0 (67.0-73.0) years old and a mean
BMI of 25.0 (3.8), compared to a mean age of 68.0 (5.7)
and a mean BMI of 27.0 (4.5) in GROUP [5]. Before the
program, women in teleGROUP reported a median of daily
leakages of 1.9 (1.1-3.4) at PRE1 and 1.6 (0.9-2.4) at PRE2,
compared to a median of 1.43 (0.86-2.14) in GROUP [5].
In addition, women in teleGROUP obtained mean scores of
12.4 (2.9) at PREI and 11.8 (3.8) at PRE2 on the ICIQ-UI
SF, compared to a median of 12.0 (10.0-15.0) in GROUP
[5]. According to the current findings, teleGROUP also dem-
onstrates comparable clinical effects, achieving a median
leakage reduction of 71% compared with 74% in GROUP
[5]. However, its benefits may take a little longer to appear,
with women achieving a median MCID and ICID by the 4th
and 8th weeks in teleGROUP respectively compared with
the 4th and 6th weeks in GROUP [25]. The improvements
in other Ul-specific outcomes in teleGROUP were slightly
lower, with a reduction of ICIQ-UI SF and ICIQ-LUTSqol
scores by 4.2 and 5.7 respectively compared with 5.0 and
8.0 in GROUP [5]. Improvements in other indicators were
also slightly lower, with a micturition frequency reduction
of 0.8 and a GSE score reduction of 31.0 in teleGROUP,
in comparison with 1.93 and 36.0 in GROUP respectively.
Nevertheless, satisfaction rates were the same in both pro-
grams, with both teleGROUP and GROUP showing 91%
satisfaction. Although participants from both studies shared
overall similar characteristics, participants in teleGROUP
showed a higher proportion of mixed UI symptoms (94%
compared with 85% in GROUP) [5]. Mixed symptoms gen-
erally respond less effectively to treatment [28], which might
account for the longer time needed to achieve ICID in tel-
eGROUP and the slightly lower improvements in various
Ul-related outcomes. Nevertheless, this explanation should
be interpreted with caution as the sample size of this study
was limited to 34 women.

Although there are currently no similar pelvic floor teler-
ehabilitation interventions targeting older women in the lit-
erature, other remote programs have shown clinical benefits
in treating Ul In a review on telehealth for women with
pelvic floor dysfunction, one study targeted older women
[7]. Although not specifically on online PFMT, this study
involved an 8-week continence management program in
which participants attended a series of weekly educational
talks led by a nurse, discussing PFM exercises, among
other topics. Women were encouraged to complete PFM
exercises at home. The nurse delivered this educational
program either remotely to a group of older women, who
attended the sessions using videoconference from a com-
munity center, or face-to-face. Thus, participating women
in the “remote” group still had to travel to receive their care.
All women first underwent an in-person pelvic floor evalu-
ation, including vaginal digital palpation. Upon program
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completion, participants in both the “remote” and the
“face-to-face” groups reported a significant reduction in the
number of daily leakage episodes, with the “remote” group
reporting a reduction of 1.1 (85%) [29]. These results align
with the current findings supporting the positive effects of
remotely provided continence care for older women follow-
ing an in-person pelvic floor evaluation. Another systematic
review further investigated remote rehabilitation methods
for delivering PFMT, with a focus on asynchronous alter-
natives, while emphasizing the importance of investigat-
ing videoconferencing options. However, only one of the
included studies targeted older women [8]. This underscores
the importance of gathering more evidence on the impact
of these innovative care options for older women with UL
Ultimately, this could help to support universal access to
continence care for this population.

This study has several strengths. Building upon a strongly
established PFMT program [5], it was to our knowledge
the first to evaluate pelvic floor telerehabilitation for older
women with UL It provided timely evidence to address the
previously identified accessibility issues to this type of care
[4], thus laying the groundwork for further research in this
domain. For instance, these findings could provide essen-
tial data for conducting power calculations in the design
of larger-scale controlled trials with various designs, such
as superiority or non-inferiority, involving two or more
study arms. The trials can encompass diverse comparative
groups, including in-person group-based PFMT, app-based
PFMT, or other alternatives. Moreover, the study employed
a rigorous design, moderating the lack of a control group
by conducting repeated measures at baseline, with two pre-
treatment evaluations (PRE1 and PRE2). It also evaluated
the program’s clinical effects using multiple Ul-related indi-
cators to accurately assess emerging patterns, which further
strengthened the design.

Conversely, this study also has some limitations, mostly
due to its pilot design. Nevertheless, pilot studies play a piv-
otal role in the research process [30] and the current findings
can guide the next steps of group-based PFMT telerehabili-
tation research. Notably, despite the inclusion of a second
baseline measurement, the study design lacked randomiza-
tion to both a treatment and a control group, thereby lim-
iting the robustness of the findings. In addition, although
both measurements occurred before the program, the interval
between PRE1 and PRE2 was not standardized. It also lacked
correction for multiple testing. Participant recruitment relied
on a voluntary basis, and having internet access was part of
the eligibility criteria, which may have resulted in a specific
profile of older women with Ul in the sample. Consequently,
the generalizability of the results may be limited. However,
group-based PFMT telerehabilitation still holds promise for
a considerable proportion of older women, as more than two-
thirds of older adults have internet access [31].

@ Springer

In conclusion, group-based PFMT telerehabilitation fol-
lowing in-person pelvic floor evaluation appears to be effec-
tive in improving Ul symptoms, other urinary symptoms, and
Ul-related self-efficacy. Additionally, it leads to a reduction
in perceived Ul costs among older women and high levels of
satisfaction. Pragmatic randomized controlled trials would be
welcome to confirm these results.
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