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Abstract

Introduction and hypothesis This study aimed to compare the effectiveness of a hybrid telerehabilitation program with a
traditional face to face model in women with stress urinary incontinence (SUI) and mixed incontinence (MUI) with a pre-
dominance of SUI. The authors hypothesized that home pelvic floor muscle training (PFMT) would have a similar benefit
to outpatient PFMT.

Methods Parallel randomized controlled trial including 58 patients consecutively admitted to a tertiary academic hospital
for pelvic floor rehabilitation consultation from 1 January to 30 April 2021 for conservative treatment of UI. Participants
randomized to the intervention were submitted to a 12-week PEMT program: (1) a hybrid telerehabilitation program of two
individual face-to-face sessions followed by 2-weekly sessions of video-telerehabilitation with a follow-up by a specialized
physiotherapist, including one individual face-to-face session at 8 weeks; (2) a re-evaluation teleconsultation at 6 and 16
weeks; (3) a face-to-face consultation at 12 weeks. The control group had two initial individual sessions followed by twice-
weekly group classes, and consultations were face to face. The primary outcome measure (at baseline and 12 weeks) was
Ul-related quality of life using the Portuguese Version of the King's Health Questionnaire.

Results At baseline the intervention (n = 18) and control (n = 17) groups were similar. Ul-related quality of life significantly
improved in both the intervention and control groups between baseline (T0) and the end of the 12-week PEMT program (T12)
(p = 0.002, p < 0.001, respectively), although the magnitude of the improvement was not significantly different between
groups (—10.0 vs. 9.5 points, p = 0.918, respectively).

Conclusion This hybrid telerehabilitation protocol showed effectiveness comparable to the traditional model in improving
Ul-related quality of life. Trial registration at www.ClinicalTrials.gov, no. NCT05114395.

Keywords Urinary incontinence - Female pelvic floor dysfunction - Quality of life - Telerehabilitation - Pelvic floor muscle
training - COVID-19
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Urinary incontinence (UI) is defined, according to the Inter-

national Continence Society (ICS), as any involuntary loss
of urine [1].
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It affects 21.4% of Portuguese women, and its prevalence
increases with age, having a negative impact on the quality
of life and sexual function [2].

The literature concerning the types of Ul in women is in
agreement and refers to stress urinary incontinence (SUI) as
the most prevalent, followed by mixed incontinence (MUI)
and urge incontinence (UUI) [3, 4].

Pelvic floor muscle training (PFMT) is the most com-
monly recommended treatment for women with SUI, in
which urine loss occurs with increases in intra-abdominal
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pressure due to the weakening of the musculotendinous
structures of the pelvic floor [5, 6]. It is also used in the treat-
ment of women with MUI and less frequently for UUI [6].

Due to the pandemic caused by coronavirus disease 2019
(COVID-19), telehealth recommendations were released,
enhancing the motivation for telerehabilitation, initially rep-
resented by the possibility to increase access to health care
for the population for which it was otherwise not available
(e.g., in rural locations) [7].

Moreover, the authors believe that more ambitious oppor-
tunities were present as telerehabilitation may enable not
only more convenient delivery of health care even for Ul
patients who have regular access to the standard health sys-
tem but also hopefully cost reduction. In addition, in the
current context, it can help comply with quarantine strategies
to reduce virus diffusion and protect patients and physicians.
Recent literature has shown that home PFMT has a similar
benefit to outpatient PFMT [7]. Hui et al. showed that vide-
oconferencing is as effective as conventional methods in the
management of UI [8].

In a systematic review of the 2020 literature, PFMT com-
bined with behavioral measures via telehealth programs is
recommended according to the lastest randomized clinical
trials (RCT) published, but no framework has been reported
for the implementation of telerehabilitation in PFMT [9].
Furthermore, to our knowledge no study has been published
concerning this topic in Portugal.

Therefore, we aimed to compare the effectiveness of a
hybrid telerehabilitation program with a conventional face-
to-face model in female patients with SUI and MUI with a
predominance of SUI, hypothesizing that it would be similar.

Methods

This parallel RCT was conducted among women who ful-
filled the following criteria: aged between 18 and 65 years
with SUI or MUI with a predominance of SUI with at least
one Ul episode per week in the last month (their UI was
only defined by their predominant symptoms), with pelvic
floor muscle strength > 2 on the modified Oxford grading
scale (MOS) [10], who were capable of understanding and
executing the therapeutic program and expressed willingness
to participate in the study with a free and informed written
consent.

The allocation sequence was generated by a research
assistant using computer-generated random numbers with
a 1:1 allocation ratio. The sequence was implemented using
sequentially numbered sealed, opaque envelopes. The enve-
lopes were stored in a closed locker in the center to which
only the research assistant had access. The envelopes were
given to the doctors immediately before the initial individual
outpatient session. Participants and health professionals,
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namely a Physical Medicine and Rehabilitation (PMR) doc-
tor and a physical therapist, both specialized and with >
10 years of pelvic floor rehabilitation experience, were not
blinded to the study groups.

Our exclusion criteria included patients with UUI or MUI
with a predominance of urgency; active pelvic neoplasia;
pelvic organ prolapse grade > 2; active urinary tract infec-
tion or macroscopic hematuria; neurogenic dysfunction of
the lower urinary tract; cognitive deficit; osteoarticular,
neurological or psychiatric pathologies that could prevent
the realization of the therapeutic program; conservative
or surgical treatment of Ul in the last 12 months; pregnant
women; the impossibility of access or the illiteracy related
to technological means (phone or computer); the unavailabil-
ity to attend the face-to-face program due to accessibility,
schedule, economic reasons or fear of the pandemic context.

Fifty-eight eligible women were invited to participate in
this study at their first face-to-face pelvic floor rehabilitation
consultation at a tertiary academic hospital between 1 Janu-
ary and 30 April 2021. Twenty-three patients were excluded
because of negative ICS (International Continence Society)
pad testing (< 1 g) [11, 12], comorbidities, pregnancy, mus-
cular strength grade 1 in the MOS, refusal to participate and
inability to be contacted.

Patient enrollment, allocation, follow-up and implementa-
tion of the intervention are shown in Figs. 1 and 2.

The intervention group included a 12-week hybrid
telerehabilitation program including two initial individual
face-to-face sessions with a specialized therapist followed
by 2-weekly video-telerehabilitation sessions and one indi-
vidual face-to-face session at 8 weeks, also followed by the
2-weekly video-telerehabilitation sessions. In the first medi-
cal consultation, a presential one, patients were instructed
in behavioral and lifestyle measures and were prescribed
the PFMT program. This program consisted not only of the
three individual face-to-face sessions mentioned before and
the 2-weekly, 30-min telerehabilitation sessions, divided
into three phases with the gradual addition of exercises of
increasing difficulty in terms of duration, number of repeti-
tions and positions, but also of exercises to be performed
three times a day (standing, sitting and lying down) [13]. In
the middle of the treatment (at 6 weeks or T6), a medical tel-
econsultation was performed for reassessment. At the end of
the 12-week program (T12), there was a face-to-face medi-
cal consultation. At 16 weeks (T16), another re-evaluation
teleconsultation was performed.

The control group also had the first medical consulta-
tion, in which the patients were instructed in behavioral and
lifestyle measures and were prescribed a 12-week PFMT
program. However, despite also including domiciliary exer-
cises to be performed three times a day, the PEFMT program
consisted of only two initial individual face-to-face sessions
with the therapist followed by twice-weekly group classes
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Fig. 1 Patient enrollment, [ Enrollment ]
. nroimen
allocation and follow-up.
ICS: International Continence Assessed for eligibility (n=58)
Society Excluded (n=23)
« Inclusion criteria (n=15)
* Negative ICS pad testing (n=4)
* Comorbidities (n=2)
- * Pelvic floor muscle strength grade 1 (n=8)
* Pregnancy (n=1)
* Declined to participate (n=7)
* Not interested (n=7)
« Other reasons (n=1)
Randomized (n=35) * Unable to contact (n=1)
Allocation
Allocated to hybrid-telerehabilitation group (n=18) All d to control group (n=17)
« Received allocated intervention (n=18) * Received allocated intervention (n=17)
Follow-Up
Lost to follow-up (n=1) Lost to follow-up (n=0)
» Contact and scheduling conflicts (n=1)
Analysis
Considered for primary intention-to-treat analysis Considered for primary intention-to-treat analysis
(n=17) (=17
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Fig.2 Implementation of the intervention. PEMT = pelvic floor mus- FSFI = Female Sexual Function Index. HADS - Hospital Anxiety and
cle training. KHQ = King’s Health Questionnaire. ICIQ-SF = Inter- Depression Scale. PGI-I = Patient Global Impression of Improvement
national Consultation on Incontinence Questionnaire-Short Form.

with the same therapist (also divided into 3 phases with the = of duration, number of repetitions and positions), and all
gradual addition of exercises of increasing difficulty in terms  consultations were face-to-face.
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The two PMR doctors performed the pelvic floor reha-
bilitation consultation and the therapist conducted the
face-to-face individual, video and class sessions. Patients
could contact the therapist at any time for support or ques-
tions, and those in the intervention group were also con-
tacted by her every 15 days to check for adherence to the
video sessions. The primary outcome of this study was to
assess Ul-related quality of life using the Portuguese Ver-
sion of King's Health Questionnaire (KHQ) [14].

The secondary outcome measures were defined as:

— UTI severity using ICS pad testing [11] and the Por-
tuguese version of the International Consultation on
Incontinence Questionnaire-Short Form (ICIQ-SF
[15]), considering 2.5 points a minimal clinically
important difference (MCID);

— global perception of improvement by the patient using
the Portuguese version of the Patient Global Impres-
sion of Improvement (PGI-I) Scale [16];

— sexual function using the Portuguese version of the
Female Sexual Functioning Index (FSFI) [17];

— symptoms of depression/anxiety using the Portuguese
version of the Hospital Anxiety & Depression Scale
(HADS) questionnaire [18];

— satisfaction and adherence to treatment using the
9-point Likert scale and the number of performed ses-
sions self-reported and reported by the therapist.

Outcomes were measured at baseline (TO) and T12,
except for the ICIQ-SF, which was also measured at T16.

KHQ, HADS and FSFI were given to patients to fill out
at the end of each consultation in another area of the PMR
Department. The remaining questionnaires were applied
during consultation.

As a measure of quality, a bladder scan (BS) was per-
formed on each patient at the start of the ICS pad testing
at TO and T12.

The sample size was determined using WinPepi soft-
ware, version 11.65. Assuming a significance level of
5%, statistical power of 80% and allocation ratio between
intervention and control group of 1 to 1, magnitude of
difference between the two groups of 10.24 points on
KHQ, variability of 10,545 units in the intervention group
and 6.23 units in the control group, we estimated that 24
women were needed to address the primary objective, 12
for each group.

Data analyses were performed by another professional
who was blinded to the group allocation.

In the following intention-to-treat analyses, all rand-
omized patients were included excepted one from the inter-
vention group who dropped out, as shown in Fig. 1.

Statistical analysis was carried out using SPSS software,
version 25.
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We used mean (standard deviation) and median (inter-
quartile range) in the characterization of variables with nor-
mal or non-normal distribution, respectively. For categori-
cal variables we used proportions. For comparison between
groups at T12, for continuous variables, we used the inde-
pendent-samples Student's 7-test for normal distribution and
Mann-Whitney test if non-normal distribution was verified.
To compare categorical variables, we used a chi-square test
or Fisher exact test, as appropriate. A paired-samples 7-test
was used to test the difference of means in total KHQ and
in daily UI pad number between TO and T12 and in total
ICIQ-SF between TO and T16. A Wilcoxon signed-rank test
was used to test the difference of the median ICS pad testing
between TO and T12.

A spaghetti plot was also included, representing the tra-
jectory of each patient and each group at the two or four
follow-up time points (at O and 12 weeks for the primary
outcome and at 0, 6, 12 and 16 weeks for the total ICIQ-SF).

Our study was approved by the National Data Protection
Committee and the Portuguese Ethics Committee of Sao
Jodo Hospital University Center (approval no. 114/2021).
The trial was registered at www.ClinicalTrials.gov, no.
NCT05114395.

Results

A total of 35 women were enrolled, with 18 randomized to
intervention and 17 to control.

Of the 23 women excluded from this protocol, the 11
who refused to participate in the study or had a negative
ICS pad testing followed the traditional model of PFMT,
and the 8 women with pelvic floor muscle strength grade 1 in
the MOS had individual PFEMT sessions with a specialized
therapist. Furthermore, two of the excluded women dropped
out of the consultation (1 who could not be contacted and
1 who became pregnant), and two postponed the therapeu-
tic program because of shoulder and knee surgeries. These
patients did not show significant differences compared to
those included in the study analysis according to the char-
acteristics described in Table 1.

At baseline, the intervention and control groups were
similar in terms of sociodemographic and clinical character-
istics, as shown in Table 1. The initial mean BS values were
also similar between groups (p = 0.072). One participant
from the intervention group was lost to follow-up because of
contact and scheduling conflicts after the first appointment,
so her data were not included in the following analysis of
this study. She also dropped out of the consultation. There
were no losses to follow-up in the control group.

As shown in Table 2, adherence to behavioral meas-
ures was high, with a greater impact at T12 than at
T6, highlighting 100% adherence in reducing daily
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Table 1 Baseline characteristics of the participants

Variable

Sociodemographic characteristics

All patients (n = 35)

Control group (n = 17)

Intervention
group (n = 18)

p valuet ()

Age (years), mean + SD
Married or in a relationship, n (%)
Occupation, n (%)
Blue-collar job
White-collar job
Clinical characteristics
UI duration (months), median (IQR)
Ul type, n (%)
SUI
MUI with predominance of SUI
Number of daily UI pads, mean + SD
History
Arterial hypertension, n (%)
Respiratory disease, n (%)
UI during pregnancy, n (%)
Ul after delivery, n (%)
Daily use of medication for Ul, n (%)
Obstetric factors
Parity, n (%)*
1
2
3
Spontaneous vaginal delivery, n (%)
Vacuum-assisted delivery, n (%)"
Cesarean section, n (%)
Weight gain with pregnancy, n (%)
<20kg
>20kg
Newborn weight (g), median (IQR)
Daily behavioral characteristics
Coftee consumption, n (%)
Black/green tea consumption, n (%)
Alcohol consumption, n (%)
Carbonated drink consumption, n (%)
Use of tobacco, n (%)
Physical activity, n (%) °°
Initial physical examination
BMI (kg/m?), mean + SD
Modified Oxford grading scale, n (%) **
2
3
4
Initial clinical outcomes
KHQ domains
General health perceptions, mean + SD
Incontinence impact, median (IQR)
Symptom severity scale, mean + SD
Role limitations, mean + SD
Social and emotional limitations, median (IQR)
Severity measures, mean + SD
Total, mean + SD
ICIQ-SF
Total ICIQ-SF, mean + SD

45.5+72
29(82.9)

19(54.3)
16(45.7)

60(90)

22(62.9)
13(37.1)
13+ 15

7(20)
8(22.9)
7(20)
16(45.7)
7(20)

6(17.1)
23(65.7)
6(17.1)
24(68.6)
9(25.7)
9(25.7)

32(91.4)
3(8.6)
3380(450)

30(85.7)
26(74.3)
21(60)
16(45.7)
4(11.4)
14(40)

26.6+ 5.4

6(17.1)
24(68.6)
5(14.3)

38.6+ 16.4
66.7(0)
8.5+3.8
225+ 15.9
20.8(37.5)
56.2+ 25.1
50.5+ 12.7

122+ 3.3

458+ 7.4
13(76.5)

10(58.8)
7(41.2)

66(114)

13(76.5)
4(23.5)
11+ 13

4(23.5)
6(35.3)
2(11.8)
8(47.1)
3(17.6)

3(17.6)
12(70.6)
2(11.8)
12(70.6)
2(11.8)
6(35.3)

15(88.2)
2(11.8)
3350(438)

13(76.5)
13(76.5)
11(64.7)
8(47.1)
2(11.8)
7(41.2)

27.8+6.2

3(17.6)
11(64.7)
3(17.6)

4124175
66.7(0)
9.0+ 3.5
259+ 15.7
20.8(41.7)
54.2+28.8
53.1+ 123

12.6+ 3.4

4524173
16(88.9)

9(50)
9(50)

43.5(74)

9(50)
9(50)
1.6+ 1.7

3(16.7)
2(11.1)
5(27.8)
8(44.4)
422.2)

3(16.7)
11(61.1)
422.2)
12(66.7)
7(38.9)
3(16.3)

17(94.4)
1(5.6)
3410(455)

17(94.4)
13(72.2)
10(55.6)
8(44.4)
2(11.1)
7(38.9)

26+ 4.4

3(16.7)
13(72.2)
2(11.1)

36.1+ 15.4
66.7(8.3)

8.1+ 4.1

192+ 159
22.9(35.4)
58.0+ 21.7
48.0+ 12.9

11.9+3.3

0.828
0.402
0.600

0.399
0.105

0.400

0.691
0.121
0.402
0.877
0.999

0.711

0.803
0.121
0.264
0.603

0.869

0.177
0.999
0.581
0.877
0.999
0.890

0.338
0.844

0.370
0.300
0.498
0.209
0.209
0.663
0.245

0.575
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Table 1 (continued)

Variable All patients (n = 35) Control group (n = 17) Intervention p valuet ()
group (n = 18)
Sociodemographic characteristics
Leaks before you can get to the toilet, n (%) 12(34.3) 3(17.6) 9(50) 0.044
Leaks when you cough or sneeze, n (%) 31(88.6) 15(88.2) 16(88.9) 0.999
Leaks when you are asleep, n (%) 6(17.1) 3(17.6) 3(16.7) 0.999
Leaks when you are physically active/exercising, n (%) 27(77.1) 12(70.6) 15(83.3) 0.443
Leaks when you have finished urinating and are dressed, n (%) 5(14.3) 3(17.6) 2(11.1) 0.658
ICS pad testing (g), median (IQR) 12.0(12) 13.009) 10.5(16) 0.530
Total FSFI, mean + SD *** 16.9+ 8.3 17.5+7.6 164+£9.0 0.703
HADS
HADS-Anxiety, mean + SD 7.7+4.2 6.9+ 4.1 8.4+4.2 0.313
HADS-Depression, mean + SD 5.6+3.3 59+33 53+34 0.632

IQR = interquartile range

SD = standard deviation

UI = urinary incontinence

SUI = stress urinary incontinence
MUI = mixed urinary incontinence
UUI = urinary urgency incontinence
BMI = body mass index

KHQ = King’s Health Questionnaire

ICIQ-SF = International Consultation on Incontinence Questionnaire-Short Form

ICS = International Continence Society
FSFI = Female Sexual Function Index
HADS = Hospital Anxiety and Depression Scale

*None of the women were nulliparous

AWe only included data relative to vacuum-assisted delivery, as there was no history of forceps use in the women included in this study

°°Individuals performing moderate intensity aerobic physical activity for a minimum of 30 min, 5 days a week, or of vigorous intensity aerobic
activity a minimum of 20 min, 3 days a week, were considered to be active, according to the American College of Sports Medicine-American

Heart Association recommendations

tp value for the comparison of baseline characteristics between patients assigned to control and intervention group

**None of the women had grades 1 and 5 muscular strength according to the modified Oxford grading scale

TTAll subscale scores range from 0 to 100 except for the “symptom severity scale,” which varies from 0 to 30

JWe excluded ICIQ-SF lines "never, urine does not leak," "leaks for no obvious reason" and "leaks all the time" because none of the patients

answered yes to these lines

**%] missing value for total FSFI for a patient who did not complete the full questionnaire

consumption of green and black tea, > 70% when
increasing daily physical activity and > 90% in timed
voiding every h.

Adherence to PEMT measures at T12, namely to video/
class sessions and the domiciliary PFMT program at least
once a week, was 100% and > than 50%, respectively. At
T6, adherence to video/class sessions at least twice a week
was also high, > 80%.

Considering the PGI-I scale, more than half of the
patients in each group considered they were better or much
better off with their treatment. The median satisfaction at
T12 was 9 in 10 in both groups.

Concerning the ICIQ-SF, a MCID was achieved in both
groups at T6, T12 and T16. In the control group 11.8% of
the patients and in the intervention group 41.2% reported
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having no urine losses within the last 4 weeks at the
16-week consultation.

Considering the total KHQ mean score, Ul-related qual-
ity of life significantly improved in both the intervention
and control groups between TO and T12 (p = 0.002 and p <
0.001, respectively), although the magnitude of the improve-
ment was not significantly different between groups (-10.0
vs. —9.5 points, p = 0.918, respectively).

Additionally, in the control and intervention groups a
significant reduction of UI severity was objectified by a
decrease at T12 in the total ICIQ-SF mean score (—4.9
vs. =5.6 points, p < 0.001 in both groups), ICS pad test-
ing median score (-11.0 vs. —=11.9 points, p < 0.001 in
both groups) and number of daily UI pads used mean
score (—0.6 vs. —1.2 points, p = 0.004 and p = 0.001,
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Table 2 Adherence to behavioral measures and to the PEMT program and patient global impression of improvement at T6 and T12

Control group (n = 17) Intervention group (n = 18)
TO T6 T12 T16 TO T6 T12 T16
Adherence
To behavioral measures from the beginning of the study
Reduced daily consumption of tobacco, n (%) 1(50) 2(100) 0(0) 0(0)
Reduced daily consumption of coffee, n (%) 2(15.4) 6(46.2) 3(17.6) 12(70.6)
Reduced daily consumption of alcohol, n (%) 1(9.1) 11(100) 3(30) 5(50)
Reduced daily consumption of carbonated drinks, n (%) 2(25) 7(87.5) 3(37.5) 6(75)
Reduced daily consumption of green/black tea, n (%) 1(7.7) 13(100) 5(38.5) 13(100)
Increased daily physical activity, n (%) 8(47.1) 12(70.6) 13(72.2) 14(77.8)
Timed voiding with a 2-h interval, n (%)° 9(52.9) 13(76.5) 16(88.9) 17(94.4)
To PFMT program
PFMT video/class sessions, n (%) ¥
> 2 times per week 16(94.1) 17(100) 15(83.3) (17)(94.4)
Once a week 1(5.9)  0(0) 3(16.7) (1)(5.6)
Domiciliary program of PEMT, n (%) *
> 2 times per day 8(47.1) 1(5.9) 8(47.1) 9(52.9)
Once a day 5(29.4) 9(52.9) 9(52.9) 8(17.1)
< 1 per day but > 1 per week 2(11.8) 5(29.4) 0(0) 0(0)
< 1 per week but > 1 per month 2(11.8)  2(11.8) 0(0) 0(0)
PGI-I
Changes with treatment, n (%)
No change 1(5.9)  0(0) 0(0) 0(0)
Almost the same 1(5.9) 1(5.9) 1(5.6) 0(0)
A small improvement 1(5.9) 0(0) 1(5.6) 1(5.6)
Little better 4(23.5) 3(17.6) 2(11.1)  2(11.1)
Moderately better 8(47.1) 3(17.6) 7(38.9) 4(22.2)
Better 1(5.9) 6(35.3) 4(22.2) 5(27.8)
A big improvement 1(5.9) 4235 3(16.7) 6(33.3)
Satisfaction since the beginning of the treatment, median 8(1) 9(1) 8.5(2) 9(1)
(IQR)
ICIQ-SF
Total ICIQ-SF, mean + SD *:** 12.6+3.4 99+34 7.7+3.5 54+3.6 11.9+3.3 83+3.1 63+26 2.6+2.6
Never, urine does not leak, n (%) 0(0) 0(0) 0(0) 2(11.8)  0(0) 0(0) 1(5.6) 7(41.2)
Leaks before you can get to the toilet, n (%) 3(17.6) 4(23.5) 2(11.8) 0(0) 9(50) 3(16.7) 0(0) 1(5.9)
Leaks when you cough or sneeze, n (%) 15(88.2) 15(88.2) 13(76.5) 11(64.7) 16(88.9) 15(83.3) 14(77.8) 7(41.2)
Leaks when you are asleep, n (%) 3(17.6) 0(0) 0(0) 0(0) 3(16.7) 0(0) 0(0) 0(0)

Leaks when you are physically active/exercising, n (%) 12(70.6) 14(82.4) 9(52.9) 6(35.3) 15(83.3) 11(61.1) 8(44.4) 4(23.5)

IQR = interquartile range

SD = standard deviation

PFMT = pelvic floor muscle training

PGI-I = Patient Global Impression of Improvement

ICIQ-SF = International Consultation on Incontinence Questionnaire-Short Form

*1 missing value at the 6- and the 12-week program for a patient in the intervention group who did not comply with the domiciliary PFMT pro-
gram

°Patients were advised to void every 2 h (timed voiding) as a behavioral measure for women with UI and infrequent voiding patterns
tAdherence to self-reported PFMT program was equal to that reported by the specialized therapist

**]CIQ-SF lines excluded "leaks when you have finished urinating and are dressed,” "leaks for no obvious reason" and "leaks all the time"
because none of the patients answered yes to these items

**%] missing value for the intervention group at week 16
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respectively). However, there was no significant difference
in the intergroup analysis (p = 0.455, p = 0.999 and p =
0.240, respectively). There was also no significant differ-
ence in the intergroup analysis in the final mean BS values
in either group (p = 0.501). Furthermore, no significant
difference was observed between TO and T12 BS measure-
ments across the entire sample (p = 0.071).

As shown in Table 3, there was also an improvement in
sexual function documented by the total FSFI mean and
a reduction in the presence of symptoms of depression
and anxiety shown by the mean HADS-Depression and

HADS-Anxiety, but also with no significant differences
between groups (p = 0.417, p = 0.741 and p = 0.081,
respectively).

The mean body mass index (BMI) also decreased signif-
icantly by 0.6 points in the control and intervention groups
(» = 0.002 and p < 0.001, respectively).

The proportion of patients with grades 4 and 5 on the
MOS in the intervention group was superior to that in the
control group (83.3% vs. 58.8%) at T12, but with no sig-
nificant difference between groups (p = 0.717 and p =
0.140, respectively).

Table 3 Intention-to-treat analyses comparing the intervention and control groups

Control group (n = 17) Intervention group (n = 18) p value*
TO T12 Ac TO T12 Ae Ae-Ac
Clinical characteristics
Number of daily Ul pads, mean + SD 1.1+ 1.3 0.5+ 1.1 -0.6 1.6+ 1.7 0.4+ 0.6 -1.1 -0.5 0.240
Physical examination
BMI (kg/m?), mean + SD 27.8+6.2 27.2+6.1 0.6  25.6+44 249+43 -06 00 0.717
Modified Oxford grading scale, n (%) ** 0.140
2 3.0(17.6) 0.0(0.0) 3.0(16.7) 0.0(0.0)
3 11.0(64.7)  7.0(41.2) 13.0(72.2)  3.0(16.7)
4 3.0(17.6) 5.0(29.4) 2.0(11.1) 11.0(61.1)
5 0.0(0.0) 5.0(29.4) 0.0(0.0) 4.0(22.2)
Final clinical outcomes
KHQ domains
General health perceptions, mean + SD 412+ 175 294+159 -11.8 36.1+£154 279+174 -74 44 0.486
Incontinence impact, median (IQR) 66.7(0) 66.7(33.3) 0.0 66.7(8.3) 66.7(33.3) 0.0 0.0 0.737
Symptom severity scale, mean + SD 9.0+ 3.5 5.9+3.2 -3.1 8.1+ 4.1 4.7+ 3.1 35 04 0.721
Role limitations, mean + SD 259+ 157 194+150 -6.5 192+ 159 125+9.7 -66 -0.1 0.987
Social and emotional limitations, median (IQR) 20.8(41.7)  16.7(8.3) -8.3 229(35.4) 12.5(16.7) -42 4.1 0.674
Severity measures, mean + SD 54.2+28.8 46.4+289 -7.8 58.0+21.7 425+30.5 -163 -8.5 0.241
Total, mean + SD 53.1+12.3 43.1+10.8 -10.0 48.0+129 385+92 95 05 0918
Total ICIQ-SF, mean + SD 12.6+34  7.7+35 -49  119+33  6.3+26 5.6 -0.7 0.455
ICS pad testing (g), median (IQR) 13.0(9.0) 0.0(5) -11.0  10.5(16.0)  0.0(0) -11.9 -09 0.999
Total FSFI, mean + SD 17.5+7.6  19.6+7.1 1.9 164+9.0 152+98 -0.6 -25 0.417
HADS
HADS-Anxiety, mean + SD 6.9+ 4.1 5.8+3.2 1.2 84+42 6.8+ 4.6 -14 02 0.741
HADS-Depression, mean + SD 59+ 3.3 4.5+ 3.9 -1.4 53+34 4.8+ 4.1 -0.3 1.1 0.081

IQR = interquartile range

ICIQ-SF = International Consultation on Incontinence Questionnaire-Short Form

ICS = International Continence Society

BMI = body mass index

KHQ = King’s Health Questionnaire

FSFI = Female Sexual Function Index

HADS = Hospital Anxiety and Depression Scale

*The computed p values test a significance difference between Ac and Ai for continuous variables using an independent sample #-test or a
Mann-Whitney test, as appropriate. Additionally, for categorical variables, a p value was computed to test a significant difference between inter-
vention and control groups for T12 using a chi-square test or Fisher exact test, as appropriate

**Ac and Ae could not be computed because a difference could not be calculated between proportions
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As Fig. 3 shows, a global trend toward improvement
considering the total KHQ and the total ICIQ-SF scores
was observed in the time points measured in both groups,
in both the individual and group analyses.

Total KHQ

o)

80,0

70,0 T

60,0

Urinary Incontinence related quality of life

Time in weeks

tion group)

b Total ICIQ-SF

20,00

15,00

10,00

Urinary Incontinence severity

00

0 6 12 16

Time in weeks

- Intervention group
~~~~~ Control group
e Total ICIQ-SF mean score (intervention group)

e Total ICIQ-SF mean score (control group)

Fig.3 a and b: Spaghetti plots showing the trajectory of each patient
and each study group at the two or four follow-up time points (at 0
and 12 weeks for the total KHQ and at 0, 6, 12 and 16 weeks for the
total ICIQ-SF, respectively). KHQ = King’s Health Questionnaire.
ICIQ-SF = International Consultation on Incontinence Question-
naire-Short Form

Discussion

We showed a significant and similar improvement in total
KHQ mean score in the Ul-related quality of life seen at T12
in the control and the intervention groups as well as a reduc-
tion in UI severity shown by a significant reduction in the
total KHQ mean score, total ICIQ-SF mean score, ICS pad
testing median score and number of daily UI pads used mean
score. However, the magnitude of the variation between the
baseline and last measurement was not significantly differ-
ent between the two groups, corroborating the most recent
literature [7].

The COVID-19 pandemic gave a boost to using telemedi-
cine and telerehabilitation in the immediate future.

Only a few studies exist in the literature comparing the
efficacy of PFMT telerehabilitation programs with the con-
ventional ones. The present study is therefore important as it
highlights the potential of using the telerehabilitation inter-
ventions, in terms of cost and time savings and pollution
prevention.

However, heterogeneities in outcomes of measured and
designed protocols can explain the lack of consensus on tel-
ehealth PFMT programs.

Our study was similar to that of Sjostrom et al. in con-
cluding that an internet-based treatment for SUI is a new,
cost-effective treatment, but they compared the modality
with treatment information provided by post, analysing dif-
ferent economic indicators [19].

Hui et al. showed that videoconferencing is as effective
as conventional methods in the management of Ul in an
8-week intervention period with one session per week, but
their intervention period was not the one considered by cur-
rent guidelines to assess sustainable benefits [8].

The results of Carridn Pérez et al.'s pilot study were simi-
lar to ours but included only 19 patients in a 12-week pro-
gram. However, their adherence to treatment between groups
was uneven, making the comparison between groups less
robust than in our study (100% in the telerehabilitation group
vs. 33.3% in the control group) [5].

Contrary to Fitz et al., who observed better adherence to
the PFMT only in the first month in the outpatient group,
we achieved optimal adherence not only at T6 but also and
higher at T12 in the two groups, to both behavioral meas-
ures and the PFMT program, highlighting the importance
of a mid-program consultation. Moreover, we considered
the three individual face-to-face sessions, two at the begin-
ning of the program and one before the last month of the
program with higher exercises complexity, as well as the
intensive and continuous supervision by telephone contact
by the therapist every 2 weeks that we included in our
protocol in the intervention group, to be innovative and
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critical to achieving our determined results, with emphasis
on our outstanding adherence [20].

We designed a protocol that included the most possible
characteristics with clinical and sociodemographic rel-
evance in our sample, as well as the outcomes known in
the literature and adequate for our objective, in the greatest
number of time points that we could, seeking to give the
highest strength to our design, considering all the RCTs
published until now.

The literature reports that weight loss reduces Ul severity
and, in some instances, cures it [21]. BMI decreased signifi-
cantly in both groups, and we hypothesized that our protocol
design with intensive monitoring that allowed reinforcement
of the importance of behavioral measures for the success of
the intervention in improving UI could also explain this, as
even in pandemic times we also noticed an increase in daily
physical activity practice in both groups.

Furthermore, our sample had an average age of 45.5 +
7.2 years, corroborating the findings of Liu et al., who con-
sidered 45-59 the age range where the incidence of SUI
peaks in women, and of Lopez et al., who showed the high-
est prevalence (43.4%) in Ul reported by women aged 3650
years [21, 22].

Nevertheless, since only one loss to follow-up was
observed in the intervention group, we did not expect a great
effect on the strength of our determined results due to a neg-
ligible attrition bias.

Moreover, although we used a methodologically robust
and adequately powered RCT to access the effectiveness of
a hybrid telerehabilitation protocol, the carry-over effect of
this intervention over time was not evaluated, so its long-
term benefits are not yet known.

Additionally, the scale-up and adoption of the purposed
intervention require the patients to have technological skills,
which may be insufficient among elderly patients with Ul
who may have low digital literacy.

In conclusion, this hybrid telerehabilitation protocol
showed effectiveness comparable to the traditional model
with respect to improving UI symptoms and Ul-related qual-
ity of life, proving to be a viable alternative, especially in
pandemic times.

We are expanding this study considering that further
long-term outcome studies and health economic assessments
are required to validate these findings.
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