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Abstract

Objective: To determine the effects of nonsurgical, minimally or noninvasive therapies on urge
urinary incontinence (UUI) symptoms and quality of life (QoL] in individuals with neurogenic
bladder (NGB).

Data Sources: Cochrane library, EMBASE, MEDLINE, PEDro, Scopus, and Web of Science
databases were searched from inception to September 2021.

Review Methods: Randomized controlled trials that compared therapies such as intravaginal
electrical stimulation (IVES), transcutaneous electrical nerve stimulation (TENS),
neuromuscular electrical stimulation (NMES), transcutaneous tibial nerve stimulation (TTNS]),
pelvic floor muscle training (PFMT), and behavioural therapy (BT) to control were included.
Study screening, data extraction, and study quality assessments were performed by two
independent authors.

Results: Fourteen trials with 804 participants were included in the study after screening of
4281 potentially relevant articles. Meta-analyses revealed a significant effect of electrical
stimulation on UUI due to multiple sclerosis (standardized mean difference (SMD): -0.614;
95% confidence interval (Cl): -1.023, -0.206; p = 0.003) and stroke (SMD: -2.639; 95%

Cl: -3.804, -1.474; p = 0.000). The pooled analyses of TTNS (weighted mean difference
(WMD): -12.406; 95% CI: -16.015, -8.797; p = 0.000) and BT (WMD: -9.117; 95% ClI: -14.746,
-3.487; p = 0.002) revealed significant effects of these interventions on QoL in people with
Parkinson’s disease. However, meta-analyses revealed nonsignificant effects for PFMT
(WMD: -0.751; 95% Cl: -2.426, 0.924; p = 0.380) and BT (WMD: -0.597; 95% CI: -1.278, 0.083;
p = 0.085) on UUI due to Parkinson’s disease.

Conclusions: Our meta-analyses found electrical stimulation to be beneficial for improving
the symptoms of UUI among people with multiple sclerosis and those with stroke. Our review
also revealed that TTNS and BT might improve QoL for people with NGB due to Parkinson’s
disease, although the effects of PFMT and BT on UUI warrant further investigation.
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Introduction

Lower urinary tract dysfunction caused by nerv-
ous system lesions or trauma is termed neuro-
genic bladder (NGB)! and can be life-threatening

if not managed adequately.? The epidemiology of
NGB varies, including multiple sclerosis (40—
90%), Parkinson’s disease (37-72%), spinal cord
injury (70-84%), stroke (57-83%) and spina
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bifida (40-60.9%).3* NGB represents a substan-
tial issue in clinical practice in the United States,
with a prevalence that increased from 26.1% in
2016 to 31.1% in 2018.5 Neurogenic lower uri-
nary tract dysfunction distorts detrusor pressure
and bladder emptying regulation, leading to urge
urinary incontinence (UUI).1¢ UUI symptoms in
people with NGB include increased urinary fre-
quency, urgency and leakage, which is immedi-
ately preceded by a sudden urge to void.” The
stress and discomfort associated with UUI due to
NGB can have major negative impacts on quality
of life (QoL), resulting in social isolation, depres-
sion and embarrassment.® Patients with UUI
tend to experience low self-esteem, report effects
on their social, sexual and work activities.® In
addition, UUI causes psychological stress and
can restrict participation in social activities.!0

Pharmacological management options for NGB
include oral agents such as anticholinergic drugs
(antimuscarinics), beta-adrenergic and selective
serotonin re-uptake inhibitor; intravesicular injec-
tion; transdermal agents.!! However, the persis-
tence rate for response to medication after 1 year
is only 12-39%,'? and people with NGB often
discontinue medications due to adverse effects or
a lack of improvement in symptoms.1%13 Surgical
interventions for NGB can be performed in
patients who are unresponsive to conservative or
less invasive treatments; however, the surgical
management of NGB is expensive and associated
with post-operative complications!* and some
requiring tension-free vaginal tape and translabial
ultrasound assessing technical errors after mid-
urethral transobturator tape.15

Nonsurgical, minimally or noninvasive therapies for
NGB include transcranial magnetic stimulation,!®
transcranial direct current stimulation,!? transcuta-
neous electrical nerve stimulation (TENS),!7 neu-
romuscular electrical stimulation (NMES),!8
biofeedback,!® transcutaneous tibial nerve stimula-
tion (TTNS),?0 intravaginal electrical stimulation
(IVES),?! pelvic floor muscle training (PFMT),!°
cognitive behavioural training and vaginal cones.?2
The efficacies of some of these interventions have
been evaluated in previous systematic reviews.223-27
However, previous reviews did not include meta-
analyses,?32¢ evaluate the efficacy of only a single
intervention,23:25:26 result in inconclusive outcomes
due to the limited number of included studies?® or
were not conducted within the last 5 years.2325> The

current review is the first to include all nonsurgical,
minimally or noninvasive therapies for the manage-
ment of UUI due to NGB,22327 with the aim of
evaluating treatment effects for symptom manage-
ment and QoL.

Methods

Search strategy and study screening

The Preferred Reporting Items for Systematic
Review and Meta-Analyses (PRISMA) guidelines
were incorporated during the development and
reporting of this review.2® The review was regis-
tered with the International Prospective Register of
Systematic Reviews (PROSPERO; 1D:
CRD42021236522) prior to the commencement
of database searches. Six electronic databases,
including the Cochrane library, EMBASE,
MEDLINE, Physiotherapy Evidence Database
(PEDro), Scopus, and Web of Science, were
searched from database inception to 30 September
2021. Search terms for the review were formulated
into three themes, including NGB, treatments and
study design. The defined search terms within
each of the individual themes were combined using
the Boolean operator ‘OR’, and the three themes
were combined using the Boolean operator ‘AND”’.
A detailed description of the search terms devel-
oped for databases is presented in the supplemen-
tary file. The selection of studies for this review
was based on the PICOS (Patient problem,
Intervention, Comparison, Qutcome measure,
and Study design) framework.?° The articles iden-
tified through electronic database searches were
exported to the EndNote X9 citation manager
(Clarivate Analytics, Philadelphia, Pennsylvania,
USA) for screening. Ethical approval is not
required for this review because data from previ-
ously published studies in which informed consent
was obtained were retrieved and analysed.3?

Study selection

Studies were included in this systematic review if
they (1) were randomized controlled trials
(RCTs), pilot RCTs, randomized cluster trials,
randomized crossover trials, or unpublished the-
ses; (2) included adults (of both sexes) with UUI
due to NGB, due to spinal cord injury, stroke,
Parkinson’s disease, or multiple sclerosis; (3)
compared therapies, such as IVES, TENS,
NMES, TTNS, PFMT, behavioural therapy
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(BT), against controls consisting of no treat-
ment, sham, or PFMT and (4) trials that utilized
the Overactive Bladder Questionnaire-V8 (OAB-
V8), the Overactive Bladder Symptom Score
Questionnaire, or a voiding diary to evaluate
the symptoms of UUI, or trials that utilized
the Qualiveen questionnaire, Incontinence
Impact Questionnaire-7 (IIQ-7), or International
Consultation on Incontinence Questionnaire-
Short Form (ICIQ-SF) to measure QoL. Studies
were excluded if they (1) were published as non-
English studies, (2) were quasi-experimental
trials/cross-over studies/wait-list studies, (3)
involved medical or surgical interventions or (4)
were conference proceedings.

Data extraction

Electronic searches, title, and abstract screening
were performed by one review author (M.U.A.).
The full-text screening was performed by two
independent review authors (M.U.A. and
U.M.B.). Discrepancies were resolved by discus-
sion between the two review authors until consen-
sus was reached. For unresolved discrepancies, a
third review author (P.K.) was consulted. Manual
searching of the reference lists for included stud-
ies and relevant systematic reviews were also con-
ducted to identify any additional potentially
relevant articles. Data extraction for each included
study was performed by two independent review
authors (M.U.A. and U.M.B.). The following
data were extracted from each included study:
first author, year of publication, country of study,
participant characteristics (mean age and stand-
ard deviation (SD)), the sample size of each
group, intervention, control, outcome measure(s),
and pre- and post-treatment results.

Quality assessment

For each included study, the methodological
quality and quality of evidence were evaluated
using the PEDro scale3:32 and the Grading of
Recommendations, Assessment, Development,
and Evaluation (GRADE) tool,?® respectively.
The PEDro scale has been reported as a reliable
and valid tool for evaluating methodological
quality.3! The PEDro scale is an 11-item check-
list: item 1 assesses external validity, items 2-9
assess internal validity, and items 10 and 11 assess
interpretability.3* Each item on the PEDro scale
is scored as ‘yes’ or ‘no’, resulting in a maximum
score of 10, with higher scores indicating higher

study quality. Studies scoring =7 are considered
high quality, scores of 5 and 6 are considered
moderate quality, and scores of 0-4 are low-
quality.3! One review author (M.U.A.) evaluated
the methodological quality of the included
studies, and the scores were compared against
existing scores reported on the PEDro website.3>
Disagreements in scores between the author and
the PEDro website score were resolved by discus-
sion with a second review author (U.M.B.).

The quality of evidence was evaluated using
GRADEpro software.3® According to the GRADE
system, the quality of a body of evidence can be
categorized as ‘very low’, ‘low’, ‘moderate’, or
‘high’.3” The overall quality of evidence for an
outcome measure was based on the lowest quality
score for the assessed outcome.3” The following
factors were considered when rating the quality of
evidence:

Study limitations. Evidence was rated according
to the presence of methodological flaws, such as
the absence of concealed allocation, inadequate
follow-ups, and the inadequate reporting of out-
come measures.>® Given the nature of the inter-
vention, studies were not downgraded for the
lack of participant blinding; however, studies
were downgraded by one level for the lack of
either therapist or assessor blinding and by two
levels for the lack of both therapist and assessor
blinding.38

Indirectness of evidence. Studies were rated down
if a substantial difference was identified between
the intervention and control populations across
the studies and when surrogate outcome mea-
sures were used which may reduce the quality of
evidence.??

Imprecision. Studies were downgraded in quality
of evidence for imprecision if the confidence
interval around the estimate of treatment effect is
not sufficiently narrow in the presence of small
total sample size.40

Inconsistency of results across studies. Studies
were downgraded for minimal or no overlap or
evidence of statistical heterogeneity, as indicated
by a large Chi-square value.#!

Publication bias. If studies were industry-sponsored,
likely to be industry-sponsored, or conflict of inter-
est was reported, the quality of evidence was
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Figure 1. Flowchart of screened studies.

downgraded.*? A funnel plot was planned if more
than 10 studies were included in a meta-analysis.

Data analysis

The meta-analysis of the included studies was
conducted using the Comprehensive Meta-
Analysis software (version 3). Trials that used
similar interventions and outcome measures were
pooled together. Weighted mean differences
(WMDs) and standardized mean differences
(SMDs) and 95% confidence intervals (CIs)
were used to assess the intervention effects of
continuous outcomes. Where studies used differ-
ent outcome measures to assess the same out-
come, SMD was computed using Hedges’ g.
Statistical heterogeneity was evaluated using the
chi-square test (2 > 50% was considered sub-
stantial heterogeneity). When minimal heteroge-
neity was identified (I2<50%), a fixed-effects
model was used, whereas a random-effects model

Records Identified by study search (n=4281):
g * Cochrane = 1043
g * Embase = 1104
':- * Medline =155
= * PEDro = 38
* Scopus = 1202
* Web of Science =736
* Records identified from reference list of articles= 5
»| Duplicated record (n = 1458)
£ i
2 Titles screened (n=2824) Excluded (n=2616)
w
Excluded (n=155)
! Ineligible Participants (n = 129)
Abstract screened (n=208) Ineligible designs (n=7)
Ineligible Comparisons (n =6)
Ineligible interventions (n =4)
Editorial comments/Conference Proceedings (n =9)
Excluded (n=39)
2 Full text screened (n=53) |—— 4| Ineligible Participants (n =23)
% Ineligible designs (n =35)
=] Ineligible interventions (n = 6)
Conference Proceedings (n = 5)
-
——
=
- v
zz Studies included (a = 14)
—

was used when maximum heterogeneity was
identified (I2>50%).4>»* Asymmetry could not
be evaluated by funnel plot analyses because
fewer than 10 studies were included in the pooled
meta-analyses.2°

Results

Study selection

Figure 1 presents a flowchart of the screening pro-
cess used to select studies, with the reasons for
exclusion at each stage. The electronic database
searches resulted in 4281 potentially relevant arti-
cles. Following import into the citation manager,
1458 duplicate records were identified and
removed. The review of the study titles and
abstracts resulted in the exclusion of 2616 and
155 articles, respectively. The full-text screening
of the remaining 53 studies led to the exclusion of
39 articles, and 9 studies were determined to meet
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the inclusion criteria of the study. A manual search
of the reference lists for the included studies (for-
ward search) and relevant systematic reviews
revealed an additional 5 studies, resulting in 14
total studies included in the review. Interventions
identified in the included studies include IVES,45:46
TENS,*48 NMES,!84° TTNS,20:50 PFMT,5!-53
and BT.>%55 Studies evaluating the effects of other
therapies, such as repetitive transcranial magnetic
stimulation’®and functional magnetic stimula-
tion,>%-%0 were also identified during the database
searches; however, these interventions!6,56,61,62
could not be included in the review because they
were evaluated in quasi-experimental trials lacking
a control group.

Study characteristics

The characteristics of the included studies are
presented in Table 1. The 14 included studies
included a total of 804 participants. The sample
sizes in the included studies ranged from 13 to
82. The ages of the participants ranged from 18
to 90 years. The included studies were published
between 2004 and 2021, including 11 of 14 stud-
ies that were published within the last 7 years
(2014-2021). Five studies were conducted in
Brazil,20-45:46,50,63 three in Denmark,>!-53 three in
China, 184748 two in the United Kingdom,*%-5% and
one study from the United States.>> Twelve stud-
ies evaluated UUI,18:45-49,51-55,63 gnd four studies
evaluated QoL.20,50,54,55

Methodological quality

The PEDro scores for the included studies are
shown in Table 2. The mean PEDro score of the
included studies was 6 out of 10, with a range of
4-9. Of the 14 included studies, 8 studies were of
high methodological quality, 5 were of moderate
methodological quality, and one study was of low
methodological quality. Among the 14 included
studies, 7 studies did not report allocation con-
cealment, 10 lacked intention-to-treat analysis,
10 lacked assessor blinding, and 3 studies lost
>15% of participants to follow-up. All 14 studies
lacked therapist blinding.

Quality of evidence

Table 3 presents a summary of the findings gen-
erated by the GRADE profiler software. The
GRADE quality of evidence for the 14 trials
included in the five meta-analyses ranged from

‘low’ to ‘moderate’. The overall GRADE quality
of evidence for the included trials ranged from
low to moderate for UUI and moderate for QoL.

Effects of interventions on UUI

Electrical stimulation versus PFMT on UUI due to
multiple sclerosis. Four studies:46:4%:63 com-
pared the effects of electrical stimulation (IVES
and NMES) with those of PFMT on UUI among
people with multiple sclerosis. The number of
treatment sessions in the four included trials
ranged from 18 to 52.The stimulation parameters
used in the four trials included a frequency from
2 to 40 Hz, an intensity from 450 ps to 1 ms, and
a treatment duration of up 20 to 30 min. Among
the four trials, three trials*>-%6:49 measured UUI
using OAB-V8, and one trial®® measured UUI
using a voiding diary.

The methodological quality of the four tri-
als#3:46:49:63 ywas moderate to high, and the quality
of evidence quality was moderate. A pooled anal-
ysis of the four trials (n = 74) revealed a signifi-
cant reduction in UUI symptoms (SMD: —0.614;
95% CI: —1.023 to —0.206; p = 0.003; Figure
2(a)) in the intervention group compared with the
control group.

PFMT versus no treatment on UUI due to
stroke. Three studies>!-33 examined the effects of
PFMT on UUI symptoms compared with a no-
treatment control among people with stroke. The
PFMT in the three trials consisted of 6 s of maxi-
mum contractions, followed by 6 s of rest, for a
total of 30 s of maximum contractions and 30 s of
rest. All exercises were repeated gradually 6-10
times while lying, standing or seated, 1-2 times
each day, 7 days a week. All three trials>-33 mea-
sured UUI with a voiding diary.

The methodological quality of the three trials>1-33
was evaluated as moderate- to high-quality, and
the quality of evidence was low. The pooled anal-
ysis of the three trials (z = 80) revealed an insig-
nificant reduction in daytime voiding frequency
(WMD: -0.751; 95% CI. —2.426 to 0.924;
p = 0.380; Figure 2(b)) for the intervention
group compared with the control group.

Electrical stimulation versus no treatment on UUI
due to stroke. Three studies!®*7:48 examined the
effects of electrical stimulation (NMES!® and
TENS)#7:48 on UUI compared with a no-treatment
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@)

(d)

Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper
P limit  limit  p-Value
McClurg 2008 -0.377 0832 0078  0.105
Ferreira 2016 0576 -1.366 0213  0.153
Lucio 2016 0400 -1249 0449  0.356
Ferreira 2019 -1297 2067 -0527 0001 -
¢

0614 -1.023 -0.206 0.003
-8.00 400 0.0 4.00 8.00

15+ 28 940 (p-value~ 0.003) Favours Electrical stimulation Favours Control

Difference Lower Upper
in means limit limit  p-Value

Study name Statistics for each study Difference in means and 95% CI
McDonald 2020 -0.600 -1.285 0.085 0.086
Naughan 2019 -0.400 -6.329 5529 0.895

-0.597 -1.278 0.083 0.085 a

-8.00 -4.00 0.00 4.00 8.00

120,000 (p-valuo= 0.085) Favours BT  Favours Control

(b)

(e)

Study name Statistics for each study Difference in means and 95% CI Study name Statistics for each study Difference in means and 95% CI
Difference  Lower Upper Difference Lower Upper
in means limit limit p-Value in means limit limit  p-Value
Tibaek 2004 -0.600 -3.828 2628 0.716 Perissinotto 2015 -6.800 -27.589 13.989 0.521
Tibaek 2005 -1.000 -3.727 1727 0.472 Araujo 2020 -9.300 -15.148 -3.452 0.002 =
Tibaek 2015 -0.600 -3.417 2217 0.676 L 3

-0.751 -2.426 0.924 0.380
-8.00 -4.00 0.00 4.00 8.00

1220.000 (p-value= 0.975) Favours PFMT Favours Control

(©

Study name Statistics for each study

Hedges's g and 95% CI

Hedges's Lower Upper
g limit limit  p-Value

Guo et al,, 2014 -1.660 -2237 -1.083 0.000 .
Liuetal, 2016 -2667 -3.394 -1939 0.000 .
Guo et al,, 2018 -3.632 4334 -2930 0.000

2630 -3.804 -1474  0.000 <

-8.00 -4.00 0.00 4.00 8.00

2= 89,088 (p-value= 0.000) Favours Electrical stimulation Favours Control

-9.117 -14.746 -3.487 0.002
-76.00 -37.50 0.00 37.50 76.00

12 0,000 (p-value= 0,002) Favours TINS  Favours Control
Study name Statistics for each study Difference in means and 95% CI
Difference Lower Upper
in means limit limit  p-Value
McDonald 2020 -12.000 -15.748 -8.252  0.000 |}
Vaughan 2019 -17.600 -31.003 -4.197  0.010 —-
-12.406 -16.015 -8.797  0.000 [3

-75.00 -37.50 0.00 37.50 75.00

1= 0,000 (p-value= 0.000) Favours BT Favours Control

Figure 2. Forest plots. (a) Effect of electrical stimulation compared to PFMT on UUl in people with multiple
sclerosis using voiding diary and OAB-V8. (b) Effect of PFMT compared to no treatment in stroke using voiding
diary. (c] Effect of electrical stimulation compared to no treatment in stroke using voiding dairy and OABSS.

(d) Effect of BT compared with usual treatment on UUl in Parkinson’s disease using voiding dairy. (e] Effect

of TTNS compared to no treatment in Parkinson’s disease using OAB-V8. [f] Effect of BT compared to no
treatment on QoL in Parkinson’s disease using ICIQ-OAB.

BT, Behavioural Therapy; ICIQ-0AB, International Consultation on Incontinence Questionnaire-Overactive Bladder Module;
OABSS, Overactive Bladder Symptom Score; OAB-V8, Overactive Bladder Questionnaire; PFMT, Pelvic Floor Muscle Training;
QolL, Quality of Life; TTNS, Transcutaneous Tibial Nerve Stimulation; UUI, Urge Urinary Incontinence.

control group among people with stroke. The stim-
ulation parameters across the three trials ranged
from five to seven times each week, for a total of
40-90 treatment sessions, at frequencies ranging
from 20 to 75 Hz, with intensities ranging from 70
to 250 ps, and lasting from 20 to 30 min. Of the
three trials evaluated, two trials!®*” measured UUI
using the Overactive Bladder Symptom Score, and
one trial*® measured UUI using a voiding diary.

The methodological and evidence qualities of the
three trials!847:48 were moderate. The pooled
analysis of the three trials (z = 224) revealed a
significant effect of the intervention on UUI
symptoms (SMD: —2.637; 95% CI. —3.804 to
—1.474; p = 0.000; Figure 2(c)) compared with
the control condition.

BT versus no treatment on UUI due to Parkinson’s
disease. Two studies>»55 compared the effects of

BT against usual care (reduction of alcohol and
caffeine intake and advice regarding the manage-
ment of constipation and available containment
products) on UUI symptoms in people with Par-
kinson’s disease. The BT intervention delivered in
the included trials include isolated PFMT, with-
out abdominal muscle recruitment (45 contrac-
tions and relaxation, divided into 3 sets of 15,
with each set performed in a different position:
lying, sitting, and standing); fluid management
education (decrease caffeine, daily intake of six
8-ounce glasses of fluid); constipation manage-
ment education (increased physical activity,
increased intake of fibre, fruits and fluids); and
urge suppression strategies. The two trials>45>
measured UUI with a voiding diary.

The methodological quality of both trials>+5> was
high, and the quality of evidence was low. The
pooled analysis of the two trials (z = 85) revealed
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an insignificant effect of the intervention on UUI
symptoms compared with the control condition
(WMD: -0.597; 95% CI: —1.278 to 0.083;
p = 0.085; Figure 2(d)).

Effects of interventions on QoL in people with Par-
kinson's disease

BT versus no treatment. Two studies®»>> com-
pared the effects of BT against usual care (reduc-
tion of alcohol and caffeine intake and advice
regarding the management of constipation and
available containment products) on QoL in peo-
ple with Parkinson’s disease. The two trials>%55
measured QoL using the ICIQ-SF.

The methodological quality for both trials>%5> was
high, and the quality of evidence was low. The
pooled analysis of the two trials (z = 85) revealed
a significant effect of BT on QoL (WMD:
—0.9117;95% CI: —14.746 to —3487; p = 0.002;
Figure 2(e)) in the intervention group compared
with the control group.

TTNS versus no treatment. Two studies?%->0
examined the effects of TTNS on QoL compared
with a no-treatment control group in people with
Parkinson’s disease. The stimulation parameters
in the two trials included session lengths ranging
from 5 to 12 weeks, a frequency of 10 Hz at an
intensity of 200 us, and a duration of 20—30 min.
Both trials2%5% measured QoL using the OAB-V8.

The methodological quality of the two trials2%:50
ranged from moderate to high, and the quality of
evidence was moderate. The pooled analysis of
the two trials (z = 43) revealed a significant
improvement in QoL (WMD: —12.406; 95% CI:
—16.015 to —8.797; p = 0.000; Figure 2(f)) in
the intervention group compared with the control
group.

Discussion

The effects of nonsurgical, minimally or noninva-
sive therapies on UUI symptoms and QoL in peo-
ple with NGB was evaluated in this review. After
review, 14 studies were identified with a total
sample size of 804 participants. Our meta-analy-
ses revealed a significant effect of electrical stimu-
lation on UUI due to multiple sclerosis and
stroke. The pooled analyses of TTNS revealed
significant effects of these interventions on QoL
in people with Parkinson’s disease. However,

meta-analyses revealed nonsignificant effects for
PFMT on UUI due to Parkinson’s disease.

The pooled analysis of four trials#5:46-49:63 of mod-
erate to high methodological quality and moder-
ate quality of evidence showed a significant effect
of electrical stimulations IVES, NMES, TENS)
compared with PEMT on UUI symptoms in peo-
ple with multiple sclerosis. IVES has been
reported to cause a significant increase in pelvic
floor muscle strength® in women with UUI.
IVES depolarizes the somatic lumbar and sacral
afferent fibres, thereby inhibiting bladder over-
activity.®> IVES has also been reported to cause
profound bladder inhibition in animal models.%¢
For the treatment of urge and mixed urinary
incontinence, IVES at frequencies below 12 Hz is
suggested for beneficial effects,%7 as frequencies
below 12 Hz stimulate the pudendal nerve, reduc-
ing involuntary detrusor contractions.%%:°® Among
the four trials providing evidence for the effects of
electrical stimulation in the current review, three
trials#3:46:49 ytilized IVES at the recommended
frequency for maximum benefits.

Considering the procedure of the IVES involving
the participants being placed in supine position
with 45° of hip and knee flexion, and the intra-
vaginal electrode inserted in the vagina.’® The
acceptance and satisfaction with invasive IVES
among women with UUI remain inconclusive,
and previous studies®®’! have reported mixed
results. A previous study reported that women
experienced pain and discomfort due to the vagi-
nal probe used IVES.%® However, another study
examining women with mixed urinary inconti-
nence reported that 80% of the study participants
were satisfied with IVES.%°

The mean estimated effect size for electrical stim-
ulation when compared with PFMT on UUI
symptoms obtained in this review was moderate
(0.6).9%:72 However, the effect of electrical stimu-
lation compared to no treatment control condi-
tion on UUI symptoms is much larger (2.6). This
could be attributed to the effect of PFMT,
although not significant in the current meta-anal-
ysis of only three pooled studies. The size of the
effect, combined with the methodological quality
of the included studies, indicated that electrical
stimulation might be considered a viable treat-
ment option of UUI due to multiple sclerosis.
Future adequately powered studies are required
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to investigate the safety and acceptance of electri-
cal stimulation (IVES and TENS) for the treat-
ment of UUI due to NGB.

The pooled analyses of three studies!®47-48 of
moderate methodological quality with moderate
quality of evidence revealed a significant effect for
electrical stimulation (NMES or TENS) on UUI
due to stroke. The mean estimate of the effect
was large (SMD: —2.637, p = 0.000). A recent
review found that NMES is generally safe for the
treatment of post-stroke urinary incontinence in
women.”? Considering the safety of the interven-
tion and the size of the effect obtained for this
intervention in this review, electrical stimulation
may be considered for clinical use.

The pooled analysis of data from three studies1-33
of moderate to high methodological quality and
low quality of evidence identified an insignificant
effect of PFMT compared with no treatment on
UUI symptoms due to stroke. According to the
National Institute for Health and Care Excellence
(NICE) guidelines, PFMT is recommended for
NGB when voluntary pelvic floor muscle contrac-
tion is preserved.”* PFMT for UUI involves per-
forming a voluntary contraction of the pelvic floor
muscles, avoiding a pelvic floor relaxation, until
the urination urge is suppressed, an effect known
as the ‘guard reflex’.’* According to the NICE
guidelines, PFMT must be performed for a mini-
mum of 3 months, consisting of at least eight con-
tractions three times per day.”> The participants
of the three included trials51-33 performed PFMT
6 to 10 times in lying, standing and sitting posi-
tions, one to two times daily, for 3 months. Based
on the results of the current review, the efficacy of
PFMT for UUI remains inconclusive. Future
studies evaluating the effect of PFMT for UUI
due to NGB must adhere to the NICE guideline.

The pooled analysis of two Parkinson’s disease
studies’455 of high methodological quality and low
quality of evidence found a nonsignificant effect
for BT compared with the no-treatment control
on UUI symptoms. The rationale underlying BT
is based on the premise that a potential precipitant
of detrusor instability is the habit of frequent void-
ing and can be an indicator of uninhibited detru-
sor contraction and reduced bladder capacity.”®
BT aims to moderate the habit of frequent voiding
through practising resisting the urge to void, post-
poning micturition and increasing the voiding
interval, which improves bladder capacity and

decreases detrusor instability.”” BT alone, in the
absence of other adjunctive treatments, might not
lead to a positive result according to previous find-
ings.”® Based on the findings in this study, the
effects of BT on UUI among individuals with
Parkinson’s disease remains inconclusive. We rec-
ommend future studies integrating BT with other
interventions such as electrical stimulations for
NGB in other to achieve better effects.

UUI has been reported to impair the QoL of peo-
ple with Parkinson’s disease,’® and the degree of
QoL impairment is associated with social predic-
tors (e.g. age, sex, rural living, the number of
household members, and financial problems)
and clinical predictors (e.g. disease severity, dis-
ability, disease duration, motor impairment,
depressive symptoms, complications of therapy,
and gait impairment).8° The pooled analyses of
two studies®®35 of high methodological quality
and low quality of evidence revealed a significant
effect of BT on QoL in people with Parkinson’s
disease compared with the no-treatment control.
The size of the effect was large (0.9). Pooled
analyses?%:50 also found that TTNS was benefi-
cial for improving the QoL of people with
Parkinson’s disease compared with the no-treat-
ment control. The size of the effect for TTNS
was also large (12.4). Based on these results,
TTNS and BT may be considered in clinical
practice to improve QoL in people with UUI due
to Parkinson’s disease.

Study strengths and limitations

Our systematic review has several strengths. We
adopted a comprehensive search strategy, using
relevant search terms to identify RCTs evaluat-
ing the effects of nonsurgical, minimally or non-
invasive therapies for the management of UUIL A
sound, systematic methodology was employed
for the identification and evaluation of the
included studies. Only RCTs were included in
the study to ensure the rigour of the pooled meta-
analyses. Psychometrically sound quality assess-
ment tools were employed to evaluate the quality
of the methodology and evidence reported by the
included studies. Limitations associated with this
study include limited size of the pooled analyses
and the inability to access some interventions
due to lack of RCTs. Although the systematic
review of RCTs can provide findings that are
considered to represent the highest level of clini-
cal evidence, excluding studies due to study
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design could limit the scope of our study. The
possibility of language bias could not be elimi-
nated because we did not consider non-English
and non-Chinese studies.

Conclusion

Our meta-analysis found that electrical stimula-
tion (IVES and NMEYS) is beneficial for decreas-
ing the symptoms of UUI among people with
multiple sclerosis. Electrical stimulation (NMES
and TENS) was also found to be beneficial for
reducing the symptoms of UUI among people
with stroke. These results were derived from trials
of moderate to high methodological quality and
moderate quality of evidence. This review also
found that TTNS and BT were able to improve
QoL in people with NGB due to Parkinson’s dis-
ease. These results were derived from trials of
moderate to high methodological quality and low
to moderate quality of evidence. The specific
effects of PFMT and BT on UUI remain uncer-
tain. Future studies to evaluate the effects of
PFMT and BT and other interventions that have
received less attention, such as repetitive tran-
scranial magnetic stimulation, transcranial mag-
netic stimulation and functional magnetic
stimulation, on NGB outcomes are warranted.

Clinical message
e Electrical stimulation has strongest effects.
However, might be unpreferable by all
patients.
e Electrical stimulation is better than PFMT.
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