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Abstract

Introduction and hypothesis This study synthesized the effects of unsupervised behavioral and pelvic floor muscle training (B-
PFMT) programs on outcomes relevant to women’s storage lower urinary tract symptoms (LUTS) and pelvic floor muscle
strength (PFMS).

Methods PubMed, CINAHL, Web of Science, and PsycINFO were searched since their inception to August 6, 2019.
Randomized controlled trials (RCTs) and quasi-experimental articles that enrolled community women aged 18 years and older
and reported storage LUTS outcomes including symptoms, severity, impact, self-reported symptom improvement, and PFMS
were screened and extracted. Risk of bias was evaluated, and a narrative synthesis approach was used to synthesize evidence.
Results Ten RCTs and three pretest-posttest articles were retrieved. Half of the RCTs had some concerns of bias; the remaining
RCTs had high risk of bias. Three pretest-posttest articles had at least some risk of bias. Ten articles aimed to treat urinary
incontinence (UI) primarily in middle-aged women, two aimed to prevent Ul, and one aimed to improve PFMS in young
continent women. Two months post-intervention, UI treatment effectiveness was observed, and cumulative effectiveness was
evident in: (1) reduction in the number of incontinent episodes, (2) reduction in the International Consultation on Incontinence
Questionnaire-Urinary Incontinence-Short Form and International Consultation on Incontinence Questionnaire-Lower Urinary
Tract Symptoms Quality of Life scores, (3) increased patients’ global impression of improvement, and (4) improvement of
PFMS.

Conclusions Unsupervised B-PFMT programs improve outcomes relevant to Ul and PFMS in midlife community women who
have UL Their effects on Ul prevention and other storage LUTS remain unclear.
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Introduction

Approximately 2.3 billion of the adult world population expe-
rience lower urinary tract symptoms (LUTS), and of those, 1.7
billion are women with storage LUTS [1]. Storage LUTS, i.e.,
Electronic supplementary material The online version of this article stress urinary incontinence (SUI), urgency urinary inconti-
(https://doi.org/10.1007/s00192-020-04498-9) contains supplementary nence (UUI) and mixed urinary incontinence (MUI), urinary
material, which is available to authorized users. urgency, urinary frequency, and nocturia, have a detrimental
impact on women’s health-related quality of life [1]. To im-
prove women’s bladder health, an urgent need exists to dis-
seminate evidence-based programs for storage LUTS to large
' School of Nursing, University of North Carolina at Chapel Hill, CB groups or populations of women. This process, scaling-up of
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7460, Chapel Hill, NC, USA interventions, is complex. The World Health Organization
2 Division of Urology, Department of Surgery, Perelman School of (WHO) noted the core components for any scaling-up at-
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samples and its scaling-up feasibility are considered [2].
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Behavioral and pelvic floor muscle training (B-PFMT)
programs are commonly used interventions to prevent and
treat storage LUTS in women [3-5], specifically SUL. A
core component of these programs is pelvic floor muscle
exercise (PFME) with quick pelvic floor muscle contrac-
tions prior to an event triggering urine leakage, also
known as the Knack, to prevent Ul by inhibiting detrusor
contraction [6, 7]. In women who have UUI and MUI,
behavioral components including lifestyle modification
and bladder training with urge suppression strategies are
often combined with PFME as part of a multi-component
B-PFMT program [6, 7]. These programs can be catego-
rized as either supervised or unsupervised.

Supervised B-PFMT programs are conducted under condi-
tions where women come to medical offices or clinics accord-
ing to specified training intervals and participate in either in-
dividualized or group coached intervention that are typically
provided by pelvic floor specialists (i.e., nurse specialists,
physical therapists) [8]. A body of evidence exists for the
effectiveness of supervised programs that aim to prevent and
treat female storage LUTS in different age cohorts and stages
of life [9-11]. Although supervised programs are highly rec-
ommended [12], they, by their nature, have limited feasibility
to scale up to large groups or populations.

An inadequate number of qualified providers in clinical or
community settings globally is a significant barrier to provid-
ing the intense level of supervision required by the program.
As an example, the ratio of physical therapists to patients is <
1:1000 in Australia, the UK, the USA, and Canada, and the
ratio is 1:100,000 in China [13]. The limited number of con-
tinence nurse specialists available in many countries is also
concerning. Approximately 250 and 100 registered nurses
specialize in continence nursing in Australia and Canada, re-
spectively. Although 2302 nurses in Japan were certified as
the wound, ostomy, and continence nurses in 2016, few had
specialist knowledge and skills in the management of incon-
tinence [14].

Besides workforce implications, women enrolled in super-
vised programs can face challenges. Because women need to
travel to and from clinical locations, travel can act as a barrier
to accessing care over time, especially for women living in
rural areas. Frequent and long-distance transportations are re-
ported as the barriers to sustaining exercise programs for in-
dividuals [15], and challenges women who live in rural areas
face may lead to increased physical, psychological, and/or
financial stress [16]. Because women are required to return
for repeated visits to the setting where supervised programs
are delivered, ancillary tasks of scheduling, preparing for, and
following up from appointments can create additional work
for the staff. When offering supervised programs to large
numbers of women, dedicated and private space is needed,
which can create logistic difficulties for clinic and community
settings.
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Unsupervised B-PFMT programs have been reported in the
literature, and they are implicitly defined and typically report-
ed to have two components: (1) provision of a single educa-
tion session offered in face-to-face or non-face-to-face modal-
ities to introduce participants to the programs and provide
them with necessary information and materials and (2) partic-
ipants’ active self-administration of all aspects of the B-PFMT
programs [17].

Because of the participants’ independent role in these pro-
grams, they could avoid the aforementioned issues of feasibil-
ity posed by supervised programs. Moreover, unsupervised B-
PFMT programs are acceptable to women. Qualitative evi-
dence demonstrated that women who participated in unsuper-
vised B-PFMT programs felt confident about self-training and
thought it enabled them to assume responsibility for their
symptom management [18]. Evidence of effectiveness is an
important criterion for assessing the scalability of interven-
tions. Therefore, we conducted this review to synthesize evi-
dence of the effectiveness of unsupervised B-PFMT programs
on improving storage LUTS outcomes including symptoms,
severity, impact, self-reported symptom improvement, and
pelvic floor muscle strength (PFMS) among adult
community-dwelling women. Findings from this study may
provide evidence for scaling up these programs in women
living in the community.

Materials and methods
Search strategy

The systematic review was registered in PROSPERO
(CRD42020149503). The report of this systematic review
was guided by the Preferred Reporting Items for Systematic
Review and Meta-analysis (PRISMA) statement [19]. Articles
with women aged > 18 years as participants were deemed
eligible; other inclusion criteria for articles were: (1) > 2 arm
randomized controlled trials (RCTs) comparing effects of un-
supervised B-PFMT intervention group(s) with control
group(s) or with parallel intervention group(s); (2) quasi-
experimental articles (i.e., articles using nonequivalent control
group designs, pretest-posttest design, or interrupted time se-
ries design) reporting the effects of unsupervised B-PFMT
programs; (3) short- and long-term outcomes relevant to stor-
age LUTS, as defined by authors of retrieved studies, includ-
ing symptoms, severity, impact, self-reported symptoms’ im-
provement, and PFMS. Exclusion criteria for articles were: (1)
case study/series, commentary, intervention protocol, and all
type of review articles; (2) trials that combined B-PFMT pro-
grams with surgery or drug therapy; (3) women who were
athletes, soldiers, described as frail, pregnant, and had cogni-
tive impairment, multiple sclerosis, stroke, or lung disease; (4)
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women who were performing biofeedback-assisted PFME or
PFME using vaginal cones or electrical stimulation.

In consultation with a Health Sciences Library librarian,
four databases—PubMed, CINAHL, Web of Science, and
PsycINFO—were retrieved using search strings listed in
Table S1. We searched the databases from their dates of in-
ception through the last search date of August 6, 2019, and the
language filter used for all databases was English.

Data extraction

The data extraction process was predominantly completed by
two independent researchers. The titles and abstracts of the
articles retrieved were assessed via Covidence (Www.
covidence.org) by rating the relevance of each article with
“yes,” “maybe,” or “no” following the inclusion and
exclusion criteria. The full texts for all articles rated as “yes”
and “maybe” were further reviewed and assessed under the
same criteria, and the final set of articles was determined by
the reviewers. The data extraction form was developed by
referring to the Data Collection Form for Intervention
Review-Randomized Trials and Non-randomized Trials from
the Cochrane Collaboration (https://airways.cochrane.org/
data-collection). After pilot testing this form with eligible
articles, it was then used to extract data. Any inconsistent
rating arising between two researchers during the above
steps was resolved by discussion and consensus. No direct
contact with the authors of retrieved articles to gather
additional or undisclosed information was made.

2

Risk of bias

The risk of bias for eligible articles was independently
assessed by two researchers. The results were judged as
“low,” “some concerns,” or “high” for RCTs by summarizing
rating categories under five domains included in the tool of
assessing risk of bias in randomized trials (RoB2) [20]. The
risk of bias for quasi-experimental articles was evaluated as
“the least risk of bias,” “‘some risk of bias,” or “significant risk
of bias” by using the 12-item “Quality Assessment Tool for
Before-After (Pre-Post) Articles With No Control Group” de-
veloped by the National Heart, Lung, and Blood Institute and
Research Triangle Institute International (www.nhlbi.nih.gov/
health-topics/study-quality-assessment-tools). Two
researchers discussed their ratings to reach consensus. If
consensus could not be achieved, quality adjudication was
forwarded to a methodologist external to the study whose
expertise was in design and statistical methods.

Data synthesis

Variations existed in the: (1) methods used and providers re-
cruited to deliver information or provide educational resource

materials to participants, (2) information delivered in the ed-
ucation session and included in the PFME elements, and (3)
primary and secondary outcomes measures and their grading
systems as well as analytic plans used. Because of these het-
erogeneities, pooling evidence to obtain an average number
for effect size using meta-analysis was not applicable for this
study [21]. Therefore, we used Popay et al.'s narrative synthe-
sis approach, which demonstrated comparable synthesis pow-
er as meta-analysis to synthesize quantitative evidence in this
review [22].

Results
Identification of articles

Our initial search strategy yielded 1388 articles including 368
duplicates across 4 databases. After title and abstract screen-
ing, 41 articles were moved to full-text screening. After the
full-text screening, 13 articles remained eligible for this sys-
tematic review. Figure 1 depicts the selection process.

Summary of included articles

Table 1 outlines the overall characteristics of 13 eligible arti-
cles. Ten of the 13 articles were randomized controlled trials
(RCTs) [23-32] and 3 used pretest-posttest designs [33-35].
Most of the studies (8/13) were from western countries, in-
cluding the USA (n=4) [23-25, 31] and Sweden (n=4)
[27-30]; three articles were from Turkey (n=2) [26, 35] and
Brazil (n=1) [32], and two articles were from developed re-
gions of China, i.e., Taiwan [33] and Hong Kong [34].

Ul was the sole targeted storage LUTS identified in all the
articles. In ten articles, the aim was to treat UI [24-30, 33-35],
while the aim was to prevent Ul in two articles [23, 31]. The
aim of one article was to investigate the relationship between
the frequency of PFME per day and pelvic floor muscle func-
tion [32]. In ten articles that reported Ul treatment, women
with unspecified UL, i.e., no Ul type described, were enrolled
in three articles [25, 33, 34], women with SUI were enrolled in
four articles [27-30], women with either SUI or MUI were
enrolled in two articles [26, 35], and in one article women with
either SUI or UUI were enrolled [24]. In one article, women
without pelvic floor muscle dysfunction were enrolled [32].

There were 2469 participants in the eligible articles.
Women’s ages ranged between 41 and 67 years in 12 articles
and between 24 and 26 years old in 1 article [32]. The meth-
odological evaluation demonstrated some concerns for bias in
five of the ten RCTs [23-25, 31, 32] and high risk of bias for
the remaining five RCTs [26-30]. Of three pretest-posttest
articles, one article had the least risk of bias [33] and two
had some risk of bias [34, 35].
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(pretest-posttest design): 3

e Cost-effectiveness analysis: 2

Fig. 1 PRISMA flow diagram for inclusion of articles in the systematic review

Components of unsupervised B-PFMT programs

Table S2 summarizes components of unsupervised B-PFMT
programs reported in the eligible articles.

Education session

The method of delivery Eight of 13 articles described face-to-
face education sessions including group delivery (n=4)
[23-25, 31] and one-on-one delivery (n=4) [26, 32-34].

Five articles described non-face-to-face interactions includ-
ing the use of emails, mailed materials, mobile Apps, and
DVDs to deliver information [27-31], and one article did
not report the method used to deliver information [35].

Provider(s) Those who provided face-to-face education ses-
sions included a urologist (n=1) [23], (trained) nurses spe-
cialists (n = 3) [23, 25, 31], physical therapists (n = 2) [32, 33],
trained interventionist (n=1) [24], and continence advisor

@ Springer

(n=1) [34]. One article did not describe background or disci-
pline of the provider(s) [26].

Information provided PFME instructions were provided to
all of the women; however, there was variation in the other
information women received. Researchers in 12 articles
reported that participants were taught how to locate and
contract their pelvic floor muscle [23-30, 32-35]; in seven
articles researchers used either vaginal palpation (n=06)
[23, 25, 26, 32, 33, 35] or having women draw-in their
perineum or anus and contract their perineal muscles (n =
1) [35] as safeguards against incorrect practice. Ten articles
reported that researchers provided information to increase
participants Ul knowledge [23-31, 33]; nine articles re-
ported that researchers provided participants information
about lifestyle modifications [23-25, 27-31, 34]; five arti-
cles reported that researchers provided participants with
anatomical information for both the pelvis/pelvic floor
and the lower urinary tract [23—26, 33]; three articles
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Table 1 Overall characteristics of eligible articles (n = 13)

First author name, year, Design Female participants Risk of bias"
country
Diokno et al., 2004 RCT Having no urinary incontinence Some concerns
USA Intervention group: n = 164, age: 66.2 + 6.4 years

Control group: n =195, age: 65.4+6.7 years
Sari et al., 2009 RCT Having stress or mixed urinary incontinence High risk of bias
Turkey Intervention group: n=19 (17 for analysis), age: 41.82 + 8.65 years

Control group: n=22 (17 for analysis), age: 44.64 + 6.90 years
Diokno et al., 2010 RCT Having urinary incontinence Some concerns
USA Intervention group: n =23, age: 60.6 + 14.4 years

Control group: n=21 (18 for analysis), age: 52.2 + 12.6 years
Hung et al., 2012 Pretest-posttest Having urinary incontinence (n = 68), age: 50.5+6.0 years Least risk of bias
Taiwan, China design
Fan et al., 2013 Pretest-posttest Having urinary incontinence (n=372), age: 52.3+10.8 years Some risk of bias
Hongkong, China design
Sjostrom, et al., 2013 RCT Having stress urinary incontinence High risk of bias
Sweden Internet group: n =124 (107 for analysis), age: 47.9+10.6 years

Postal group: n=126 (113 for analysis), age: 49.4+9.8 years
Cavkaytar et al., 2015 Pretest-posttest Having stress urinary incontinence (n = 38), age: 49.6 + 8.1 years Some risk of bias
Turkey design Having mixed urinary incontinence (n = 34), age: 48.9 + 8.8 years
Sjostrém et al., 2015 RCT Having stress urinary incontinence High risk of bias
Sweden Internet group: n =124 (87 for analysis at 1-year follow-up; 75 for

analysis at 2-year follow-up), age: 47.9 +10.6 years
Postal group: n =126 (80 for analysis at 1-year follow-up; 79 for
analysis at 2-year follow-up), age: 49.4 +9.8 years

Asklund, et al., 2017 RCT Having stress urinary incontinence High risk of bias
Sweden Mobile App group: n =62 (61 for analysis), age: 44.8 £9.7 years

Control group: n =61 (60 for analysis), age: 44.7+9.1 years
Hoffman et al., 2017 RCT Having stress urinary incontinence High risk of
Sweden Mobile App group: n =62 (46 for analysis at follow-up), age: bias™

44.8+9.7 years

Sampselle et al., 2017 RCT Having no urinary incontinence Some concerns
USA 2-h class group: n =332 (298 for analysis at 3-month follow-up; 291

for analysis at 12-month follow-up; 276 for analysis at 24-month
follow-up), age: 63.03 +5.43 years
20-min DVD group: n=315 (290 for analysis at 3-month follow-up;
280 for analysis at 12-month follow-up; 268 for analysis at 24-month
follow-up), age: 62.79 £5.91 years
Diokno, et al., 2018 RCT Having stress or urgency urinary incontinence Some concerns
USA Intervention group: n =232 (209 for analysis at 3-month follow-up; 192
for analysis at 6-month follow-up; 184 for analysis at 9-month follow-up;
195 for analysis at 12-month follow-up), age:64 +7 years
Control group: n =231 (212 for analysis at 3-month follow-up; 205 for
analysis at 6-month follow-up; 202 for analysis at 9-month follow-up;
203 for analysis at 12-month follow-up), age:65 + 8 years
Pereira-Baldon, et al., 2019 RCT Having no reported pelvic floor muscle dysfunction Some concerns
Brazil Intervention group 1 (frequency: once daily): n =15 (13 for analysis), age:
25.08 +2.79 years
Intervention group 2 (frequency: 3 times daily): n =15 (12 for analysis),
age:
24.26 £3.82 years

Notes
(1) RCT: randomized controlled trial

(2) *Risk of bias for an RCT was judged as “low risk of bias,” “some concerns,” and “high risk of bias” by using the Cochrane tool of assessing risk of
bias in randomized trials (RoB2), while risk of bias for pretest-posttest design was graded on “least risk of bias,” "some risk of bias,” and “significant risk
of bias” by using 12-item tool of “Quality Assessment Tool for Before-After (Pre-Post) Studies With No Control Group” developed by the National
Heart, Lung, and Blood Institute and Research Triangle Institute International

(3) **Although the article only used the intervention group to answer research aim(s), data were derived from the RCT reported by Asklund et al., 2017,
therefore, the design and risk of bias were assessed based on this information
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reported that researchers provided participants anatomical
information about the pelvis/pelvic floor only [29-31].
Two articles reported researchers taught participants the
“Knack” and bladder training [24, 31], five articles report-
ed researchers taught participants the “Knack” only
[26-30], and two articles reported researchers taught par-
ticipants the bladder training only [23, 25]. One article
reported researchers provided participants with informa-
tion about neural control of the lower urinary tract [23].

Self-administered training

Elements of PFME Elements of PFME were reported in 9 of 13
articles [26-30, 32-35] and included repetition, frequency of
exercises, and duration of exercises. Information covered by
these elements varied across articles except for the frequency
of exercises: three sets per day were reported in seven articles
[26-30, 33, 34].

Reinforcement strategies Ten articles reported the reinforce-
ment strategies researchers used in their programs [23-30, 34,
35]. Specifically, four articles reported that face-to-face con-
tacts with participants were used for re-assessing the correct
contraction of pelvic floor muscles at 10 days (n=1) [35], at2
to 4 weeks (n=2) [23, 25], at 3 months, and 6 to 9 months
(n=1) [34] after the intervention initiation. Researchers in
four articles applied strategies to promote adherence [24, 26,
29, 30], by either providing weekly telephone contacts or a
magnetized reminder that displayed the project logo to serve
as a discrete reminder to follow the program (n =2) [24, 26],
or contacting participants through an email at 4 weeks, or
allowing participants to create three reminders per day in a
mobile App after the intervention initiation (n =2) [29, 30].
Two articles reported that researchers provided participants
timely support and answered questions initiated by partici-
pants through email [27, 28], and one study reported that
researchers initiated telephone contact with the participants
on a weekly basis to answer questions participants raised [26].

Outcome assessment tools
Table 2 describes all the measures used to assess outcomes.

(1) Symptoms diagnostic/screening tools (n = 8) included 2-
or 3-day bladder diary (n =7) [23-27, 29, 33], 1-h or 24-
h pad test (n=3) [24-26], and paper towel test (n=3)
[24, 25, 31]; two articles included all three tools [24, 25],
and one article included the first two tools [26].

(2) Symptom severity assessment tools (z =9) included the
standardized Medical Epidemiologic and Social aspects
of Aging (MESA) questionnaire (n=2) [23, 24], the
Sandvik Severity Index (n=1) [25], Severity Index
Score (n=1) [33], the Indevus Urgency Severity Scale
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(TUSS) (n=1) [31], and the International Consultation
on Incontinence Questionnaire-Urinary Incontinence-
Short Form (ICIQ-UI SF) (n=6) [24, 27-31]. Two arti-
cles included two tools, i.e., the IUSS and ICIQ-UI SF
[31] and MESA and ICIQ-UI SF [24], respectively.

(3) PFMS assessment tools (r = 7) included digital palpation
(n=16) [23-25, 32, 33, 35] and pressure perincometer
(n=1) [26].

(4) Perceived symptom improvement assessment tools (n =
7) included one self-reported improvement question (n =
1) [33] and the Patient Global Impression of
Improvement (PGI-I) (n = 6) [24, 27-30, 35].

(5) Symptom impacts assessment tools (z =9) included the
Symptom Impact Index (n = 1) [33], the Incontinence of
Quality of Life (I-QOL) (n=2) [24, 26], the Urogenital
Distress Inventory-6 (UDI-6) (n=2) [34, 35], the
Incontinence Impact Questionnaire short form (I1Q-7)
(n=2) [34, 35], the International Consultation on
Incontinence Questionnaire-Lower Urinary Tract
Symptoms Quality of Life (ICIQ-LUTSqol) (n=4)
[27-30], and the EuroQol 5D-Visual Analogue Scale
(EQ5D-VAS) (n=2) [27, 28]. Two articles included
both the UDI-6 and 11Q-7 [34, 35], and two articles in-
cluded both the ICIQ-LUTSqol and EQ5D-VAS [27,
28].

Outcome synthesis of studies

Table S3 describes outcomes assessed by symptom diagnosis/
screening tools.

Bladder diary

Ul treatment Two articles reported significant reduction of
number of voids for the intervention group (at least 6—
8 weeks post intervention) compared to the control group
[24, 25]. Three articles reported the significant reduction of
the number of Ul episodes after at least 2 months’ intervention
for the intervention group compared to the control group [24,
26, 29]; one article reported a comparably significant reduc-
tion of the number of Ul episodes for two parallel groups (i.e.,
an internet intervention administered group and a postal inter-
vention administered group) after 4 months’ intervention [27].
One pretest-posttest article reported significant reduction in
the number of voids and the number of Ul episodes after
4 months’ intervention [33].

Ul prevention One article reported that continent participants
had a significant reduction of the number of voids at 12 months
after intervention for the intervention group compared to the
control group [23].
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Pad test

Ul treatment Two articles reported no significant advantages
of the intervention group over the control group on urine leak-
age reduction in grams assessed by 24-h pad test after 6 to
8 weeks’ intervention, but significantly fewer grams of urine
leakage in the intervention group versus that in the control
group at 3 months and 12 months [24, 25]. One article report-
ed a significantly greater reduction in grams of urinary leakage
assessed by the 1-h pad test for the intervention group than
that in the control group from baseline to 2 months [26].

Paper towel test

Ul treatment Two articles reported a significant reduction in
mean leak diameter (i.e., the sum of orthogonal diameters of
the wet area divided by two) after 6 to 8 weeks’ intervention or
lower percentage of participants having a positive paper towel
test at 3 months and 12 months in the intervention group
versus that in the control group [24, 25].

Ul prevention One article enrolled continent participants in
two parallel groups (i.e., a class intervention administered
group and a DVD intervention administered group) and re-
ported neglectable changes in the paper towel test results be-
tween baseline and each of three follow-up time points for
each group [31].

Table S4 provides outcomes measured by symptom sever-
ity assessment tools.

1CIQ-UI SF

Ul treatment Four articles reported significant reductions in
post-intervention scores, with the mean differences (MD)
ranging from 2.9 to 3.9 from baseline (with the score rated
10 and above) to 3 months, 12 months and 24 months
[27-30], but the differences in the intervention effect across
time points were not presented by these data. One article re-
ported that the ICIQ-UI SF scores decreased 1.96 points on
average every 3 months for the intervention group, which was
significantly larger than that for the control group; the average
reduction was 0.98 [24]. Two articles reported comparably
significant reductions in scores between two parallel groups
(i.e., an internet intervention administered group and a postal
intervention administered group) of participants at the follow-
ing measurement intervals: from baseline to 3 months,
12 months, and 24 months [27, 28].

Ul prevention One article reported comparable reductions in
scores between two parallel groups (i.e., a class intervention
administered group and a DVD intervention administered
group) of participants at the following measurement intervals:
baseline to 3 months, 12 months, and 24 months [31].
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Mesa

Ul treatment For participants who had SUI and those who had
UUI, one article reported the median sum scores of all items of
MESA were significantly lower for the intervention group
than those for the control group at 3 months and 12 months
[24].

Ul prevention Instead of addressing all items in MESA, re-
searchers in one article enrolled continent participants and
operationalized continence as both having no leakage and
having leakages no more than 5 days in the past 12 months.
They reported the odds of having no leakage at 12 months for
participants in the intervention group was 2.03 times (95% CI
1.04-3.98, p = 0.04) that for participants in the control group.
They also reported that the odds of continence status remain-
ing unchanged and transitioning from no more than 5 days to
no leakage from baseline to 12 months for participants in the
intervention group was 1.97 times (95% CI 1.15-3.98, p=
0.01) that for participants in the control group [23].

Other severity tools

Ul treatment One article used the Sandvik Severity Index to
classify Ul into three severity categories, i.e., slight, moderate,
and severe based on the frequency and amount of urine leak-
age at baseline and 6 to 8 weeks post-intervention. There was
a significant decrease in the percentage of participants in the
moderate cluster (47.8% to 21.7%, p =0.03), and there was a
significant increase in the percentage of participants in the
slight cluster (17.4% to 56.5%, p=0.036). There were no
significant changes for participants in the control group in
each severity category [25]. One article reported a significant
decrease in Ul severity assessed by Severity Index Score after
a 4-month intervention, i.e., the median score changed from
six at baseline to three at 4 months, with p < 0.001 [33].

Ul prevention One article reported there was no significantly
different amelioration in urinary urgency severity assessed by
IUSS between two parallel groups (i.e., class intervention ad-
ministered group and the DVD intervention administered
group) of participants from baseline to 3 months, 12 months,
and 24 months [31].

Table S5 describes PFMS assessed by digital palpation and
pressure perineometer.

Digital palpation

Ul treatment Using grading on the Brink scoring system, one
article reported a significant increase in scores for pressure,
displacement, and duration after 6 to 8 weeks of intervention,
while in the control group, a significant increase was found for
displacement [25]. One article reported no significant
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differences between the intervention group and the control
group at baseline, 3 months, and 12 months in percentages
of participants who were graded 4, 5, or 6 for pressure and
who were graded 4 or 5 for displacement and in median scores
for duration [24]. Using grading on the Modified Oxford
Scale, two pretest-posttest articles reported significant in-
creases in PFMS at 2 and 4 months post-intervention [33, 35].

Ul prevention Using grading on the Brink scoring system, one
article reported there were significantly higher scores of pres-
sure and displacement at 12 months and significantly higher
increases in these scores from baseline to 12 months for con-
tinent participants in the intervention group versus those in the
control group [23]. Using grading on the Modified Oxford
Scale, one article reported a significant increase in PFMS for
participants doing PFME once daily and those doing PFME
three times daily when assessed at 2 months after the interven-
tion initiation. There were no significant differences in PFMS
between the two groups at baseline and at 2 months [32].

Pressure perineometer

Ul treatment One article reported the increases in the mean
contraction pressure and maximum contraction pressure of
pelvic floor muscle were significantly greater for participants
in the intervention group than for those in the control group
[26].

Table S6 describes outcomes assessed by perceived symp-
tom improvement assessment tools.

PGI-l

Ul treatment Grading on a 7-point Likert scale from “very
much better” to “very much worse,” two articles reported that
the percentages of participants with their UI getting much
better or very much better were significantly higher in the
internet group than those in the postal group at 4 months
(40.9% versus 26.5%, p=0.01) and at 24 months (39.2%
versus 23.8%, p=0.03), but the significant difference was
not observed at 12 months [27, 28]. One article reported that
significantly more participants in the intervention group said
their UI was much better or very much better than those in the
control group [29]. One article reported the percentage of par-
ticipants who said that their UI was much better or very much
better was significantly higher in the intervention group
than that in the control group at 3 months (46.9% versus
8.1%, p<0.001) and at 12 months (64.3% versus 11.3%,
p<0.001) [24]. Another article reported that 66.7% of partic-
ipants in the intervention group reported their leakages were
much better or very much better assessed at 24 months [30].
Grading on yes/no improvement responses, an article reported
findings from a pretest-posttest study in which the percentage
of participants with SUI who graded on “yes” was

significantly higher than those with MUI (68.4% versus
41.2%, p=0.01) at 2 months [35].

One self-reported improvement question

Ul treatment One pretest-posttest article reported that 75% of
participants reported their Ul was “improved” and “cured” at
4 months [33].

Table S7 describes outcomes evaluated by symptom im-
pacts assessment tools.

ICIQ-LUTSqol

Ul treatment Two articles reported significant reductions in
scores for both the internet group and postal group from base-
line to 4 months (MD iniermnet = 5.8; MD o501 =4.8), to
12 months (MD jpernet =6.15 MD o501 =35.8), and to
24 months (MD ipeet=7.1; MD o501 = 6.4) [27, 28], but
there were no significant differences in reductions between
groups; two articles reported significant reductions in scores
for the intervention group from baseline to 3 months (MD =
4.8) and to 24 months (MD =4.0), and participants in the
intervention group had a significantly lower score than those
in the control group at 3 months [29, 30].

I-QoL

Ul treatment One article reported the increases of total scores
and scores for each of three domains (i.e., avoidance and lim-
iting behavior, psychosocial impacts, and social embarrass-
ment) were significantly higher for the intervention group than
those for the control group from baseline to 2 months (23.19 +
11.43 versus —5.74 £ 6.26, p < 0.01) [26]. One article reported
the total scores were significantly higher for the intervention
group than those for the control group at 3 months (median: 86
versus 83, p <0.001) and at 12 months (median: 92 versus 85,
p<0.001) [24].

UDI-6 and 11Q-7

Ul treatment Two pretest-posttest articles reported a signifi-
cant reduction in UDI-6 and IIQ-7 scores for participants with
Ul (MD UDI-6 — 86, MD Q-7 = 73), with SUI (MD UDI-6 —
261, MD Q-7 = 219), and with MUI (MD UDI-6 = 131, MD
o7 =15.2) [33, 34]. One of them also reported the reduction
in UDI-6 and 11Q-7 scores were significantly larger for partic-
ipants with SUI than for those with MUI [35].

EQ5D-VAS
Ul treatment Two articles reported a significant increase in

scores for participants in the internet group from baseline to
4 months (MD =4.2) and to 24 months (MD =4.2), but there

@ Springer



2494

Int Urogynecol J (2020) 31:2485-2497

were no significant differences in score increases between
participants in the internet group and those in the postal group
[27, 28].

Symptom impact index

Ul treatment One article reported significant reductions in
scores for four items (i.e., the number of worries, the number
of activities affected, avoiding activities because of worrying
about leakages, and avoiding activities because of needing a
toilet) from baseline to 4 months [33].

Discussion

This review provides evidence that unsupervised B-PFMT
programs for middle-aged women who have UI are appropri-
ate for scaling up to the population level. With the high prev-
alence and impact burden of storage LUTS, especially UlI,
efforts to provide population-based interventions are needed.
Synthesized evidence resulting from this study identifies char-
acteristics of women most often studied, unpacks unsuper-
vised B-PFMT programs into their components, describes
outcome assessment modules, and provides accumulated evi-
dence supporting the effectiveness of these programs on
treating women’s UL This evidence also indicates that unsu-
pervised B-PFMT programs appear to be a promising scaling-
up approach while providing important guidance for scaling-
up attempts with unsupervised B-PFMT programs.

Women with Ul represented the majority of participants in
the eligible articles (n=10) and were mostly middle-aged
(i.e., 40 to 60 years old); three articles describe prevention-
focused unsupervised B-PFMT programs, i.e., women who
did not have UI (n=2) or pelvic floor muscle dysfunction
(n=1). Few articles were located that primarily enrolled wom-
en < 40 or > 60 years old. Unsupervised B-PFMT programs
have not been tested in the prevention or treatment of storage
LUTS other than UI. These include nocturia, urinary urgency,
and urinary frequency in women across the life course. Future
studies are recommended to address these gaps to advance the
science of preventing and treating storage LUTS among
women.

Unsupervised B-PFMT programs are conceptually defined
as having a one-time education session followed by a long-
term self-administered training program. There are, however,
variations in how some researchers operationalize such pro-
grams. First, multiple modalities for information delivery
were used in the education session, including group and indi-
vidual delivered, face-to-face and non-face-to-face delivered
(i.e., mailing materials and adopting DVD, internet, and mo-
bile Apps). Second, although the information delivered in ed-
ucation sessions generally adhered to UI conservative behav-
ioral management guidelines, including PFME, bladder
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training, and lifestyle modification, variations exist with the
inclusion of other information, e.g., teaching information
about female anatomy of the lower urinary tract, UI, and/or
nervous system controlling the lower urinary tract. It remains
unknown if the type of information delivered in an education
session influences the quality and quantity of subsequent self-
administered training. Third, information about the elements
of PFME in the published articles included repetition, fre-
quency of exercises, and duration of exercise. Except for ex-
ercise frequency in the form of three sets per day, information
for the other elements differed dramatically across articles.
This variation makes replicating and building on research
findings challenging. The use of checklists in publications,
such as consensus on the exercise-reporting template
(CERT) [36] and template for intervention description and
replication (TIDieR) [37], is recommended for future studies.

Unfortunately, little information was reported about partic-
ipants’ practice of lifestyle modification, bladder training,
urge suppression strategies, and the “Knack” during self-
administered training; thus, the magnitude of the effects of
these behavioral components on storage LUTS are
underexplored. Monitoring participants’ performance and ad-
herence to these behavioral components and testing their ef-
fects on outcomes are recommended before scaling-up
attempts.

Another observation from this review is the lack of core
outcomes and core measurement tools. Researchers used mul-
tiple assessment tools in an attempt to capture parameters
indicating UI changes. They can be categorized into the fol-
lowing modules: symptom diagnostic/screening tools, symp-
tom severity assessment tools, perceived symptom improve-
ment tools, and PFMS assessment tools.

Researchers also used either symptom-specific or generic
symptom impact assessment tools to quantify the changes in
quality of life and disturbances of UI on individuals’ activities,
relationships, and feelings after the intervention. Two meth-
odological strategies are recommended for future scaling-up
programs. First, careful selection of tools from each assess-
ment module is needed by giving comprehensive consider-
ation of their relevance to participants in the study (i.e., tools
used for individuals with specific symptoms or without spe-
cific symptoms) [38], their psychometric characteristics (i.e.,
reliability and validity tested under the classic test theory or
difficulty and discrimination tested under the item response
theory) [39], participants’ characteristics, which might influ-
ence their understanding (e.g., literacy), and the feasibility of
application to large groups or populations. Second,
preplanning approaches to adjust the p value for multiple com-
parisons to avoid the inflation of the type I error and monitor-
ing data presentation to avoid selective reporting and p-
hacking are also important [40].

This review found the amelioration of Ul symptoms, se-
verity, impact, subjective improvement of UI, and
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improvement of PFMS were evident at 6 to 8 weeks after
program initiation. Cumulative effectiveness however was
limited to specific outcomes, i.e., reduction in the number of
UI episodes as evidence from bladder diary entries, reduction
of ICIQ-UI SF and ICIQ-LUTqol scores, improvement of
symptoms assessed by PGI-I, and improvement of PFMS
assessed by vaginal palpation.

The reduction in the number of UI episodes after >
2 months was evident from this review despite the various
descriptive statistics reported in articles, i.e., percentage, me-
dian, and mean. Conclusions about the effect size and its
change over time remain limited.

The significant reduction in ICIQ-SF scores after 3 months
or longer, indicating improvement of Ul, was evident from
this review, but the effect size described in mean difference
might not be influenced by the time variable. This change
reflects clinically meaningful differences given the significant
improvement of ICIQ-LUTSqol and subjective perception of
symptom improvement assessed by PGI-I, which were col-
lected from women with their ICIQ-SF responses. It remains
unclear however if the effect size for objective and subjective
improvement could be influenced by using different combi-
nations of the unsupervised B-PFMT program components.

As the only ‘sign,’ significant improvement of PFMS was
evident 6 to 8 weeks after starting the programs, and this
finding was not altered by the type of statistic (i.e., median,
percentage and mean) or grading systems used. Neither the
pooled effect size of this outcome nor its changes over time
can be concluded from this review. In addition, this outcome
cannot be assessed without face-to-face contact with women,
which limits its application in scaling-up programs.

Despite the promising findings of applying unsupervised
B-PFMT programs to prevent Ul among postmenopausal
women, no cumulative effectiveness can be obtained in
this review. More UI prevention studies of women across
the life course are warranted to determine their effectiveness
in promoting bladder health and inclusion in scaling-up
efforts.

Limitations

This systematic review has several limitations. There were
concerns about quality (i.e., 5 RCTs had high risk of bias,
2 pretest-posttest articles had some risk of bias) of eligible
articles in this review may compromise some conclusions
we made. Rigorous studies applying unsupervised B-
PFMT programs are required to provide a high level of
evidence. No contact with the authors in retrieved articles
was made during this study. Therefore, some detailed in-
formation about the intervention protocols and findings
may not have been included in this review. Effect sizes
for most significant findings cannot be synthesized from

this review, and it remains unclear if they are influenced
by time or various combinations in the components of the
unsupervised B-PFMT programs. Specific populations,
e.g., pregnant and postpartum women, were not represent-
ed in this review because variance of data from these
groups could compromise the precision of effectiveness
synthesis for the majority of women. Therefore, the find-
ings from this review can be extrapolated only to UI treat-
ment of women in their 40s to 60s who live in the com-
munity. Initial scaling-up attempts may have to be situat-
ed within this limitation.

Conclusions

Evidence from this review indicates that unsupervised B-
PFMT programs can be scaled up to women in their 40s to
60s who have UI. More studies are needed across the life
course to investigate potential effects of unsupervised B-
PFMT programs with women who do not have Ul and with
women who have storage LUTS other than UI.

No optimal composition of unsupervised B-PFMT pro-
grams can be concluded from this review, but researchers
can use this information to address the identified gaps in
knowledge. Unsupervised B-PFMT programs have the poten-
tial to be scaled up to improve women’s access to B-PFMT
programs and improve their bladder health.
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