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Background: Mixed urinary incontinence increasingly undermines women’s quality of
life. Previous studies showed some effects of acupuncture for MUI, but no systematic
review has been done to evaluate the efficacy and safety of acupuncture for MUI
in women.

Objective: To systematically review the efficacy and safety of acupuncture for women
with MUI.

Methods: Ten databases (i.e., PubMed, Web of Science, Embase, ClinicalTrials.gov, the
Cochrane Library, CBM, Scoups, CNKI, VIP and WANFANG DATA) were searched up to
July 19th, 2021, using tailored search strategies with keywords not limited to “female,”
“mixed urinary incontinence,” “acupuncture,” and “randomized controlled trial,” etc. RCTs
and quasi-RCTs were included if investigating effect of any type of acupuncture for female
patients with MUI. Data were extracted from eligible studies, and risks of bias were
assessed according to the Cochrane Handbook from seven aspects using the RevMan
5.4 software.

Results: A total of three randomized studies with 591 women were included. The risk
of bias among the studies varied, with major concerns on blinding of participants and
outcome assessor. Liu’s study (497) mainly showed that electroacupuncture’s effect on
reduction of numbers of incontinence, urgency, nocturia episodes, and amount of urine
leakage etc. was not inferior to that of PFMT-Solifenacin group at 12, 24, and 36 weeks.
Zhan’s study (60) showed that electroacupuncture reduced significantly more amount
of urine leakage than Tolterodine at 8 weeks, with no data on incontinence episodes
frequency. All 3 studies reported that acupuncture significantly increased the quality
of life assessed by ICIQ score. In addition, incidence of acupuncture-related adverse
events was rare, while antimuscarinic agents related adverse events were common in
two studies.

Conclusion: Although acupuncture showed some benefit for women with MUI, more
evidences were required to draw a solid conclusion of effectiveness and safety of
acupuncture for women with MUI.

Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO,

identifier: CRD42021224600.
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INTRODUCTION

Mixed urinary incontinence (MUI), as a type of urinary
incontinence (UI), presents with involuntary leakage associated
with urgency and also with exertion, effort, sneezing or coughing,
which is more bothersome than either stress or urgency
incontinence alone (1-3). MUI was predicted to affect more
women than men (4) and its epidemiological data varied widely.
For example, prevalence rates of MUI among women were 0.7-
26.6, 15.7-36.6, 9-18, and 40% in China, United State, Egypt, and
England, respectively (5-8).

Pathophysiological mechanisms of MUI are unclear (9).
It might be a combination of the mechanisms of stress
urinary incontinence (SUI) and urgency urinary incontinence
(UUI), namely, intrinsic urethral sphincter deficiency, urethral
hypermobility, detrusor overactivity, or combinations of above
factors (10). Although MUI is less common than stress urinary
incontinence, previous studies have shown that women with MUI
may have lower level of quality-of-life than those with SUI or UUI
alone (11).

Nowadays pelvic floor training (PFMT) is
recommended as the first-line therapy for MUI (12), even
if it focuses more on the stress component and requires 3-6
months to reach its full effect (1). Its success depends on the
patient’s knowledge of the training program and adherence (13).
Pharmacological managements including antimuscarinic agents,
Beta 3-adrenergic agonists and Duloxetine are recommended
as the second-line therapy (2, 14), however, the former two
medicines are only effectively for the urgency component
of MUI rather than the stress component (15, 16), while
Duloxetine is on the contrary (17). Surgery is considered
only when stress urinary incontinence is the pre-dominant
component of MUI and failed with conservative treatments
(2), and yet surgery might also worsen the symptoms of
urgency for patients with MUI (18). Hence, management
of mixed incontinence is very challenging due to poor
response to current therapeutic approaches, and lacking of
treatment tackling both stress and urgency symptoms of
MUI (2).

Acupuncture is widely accepted as an alternative
treatment. Existing studies (19-21) show that acupuncture
can improve symptoms for patients with urinary
incontinence, but they focused on pure SUI or pure
UUL There were no systematic reviews evaluating the
effectiveness and safety of acupuncture for female with
MUI Therefore, we conducted this systematic review to
investigate whether acupuncture has effect on MUI among
female patients.

muscle

METHODS

The systematic review was conducted in the light of the Cochrane
Handbook for Systematic Review of Interventions (22) and
was registered at the National Institute for Health Research
PROSPERO, International Prospective Register of Systematic
Reviews https://www.crd.york.ac.uk/PROSPERO, Registration
Number: CRD42021224600.

Literature Research

Ten databases including PubMed, Web of Science, Embase,

ClinicalTrials.gov, the Cochrane Library-Trials, Scoups,

CBM, CNKI, VIP and WANFANG DATA were searched

from inception up to July 2021. The keywords included

“female,” “mixed urinary incontinence,” “urinary incontinence,’
“scalp acupuncture,

acupuncture, electroacupuncture,
abdominal

“auricular acupuncture,” “intradermal acupuncture,
acupuncture,” “dry needle,” “fire needle,” or “elongated needle,”
“randomized controlled trial} “quasi-randomized controlled
trial,” “RCTs,” etc. The tailored search strategy was developed for
each database, and the search was completed on July 19th, 2021
(refer to Appendix A for detailed search strategies).

Inclusion and Exclusion Criteria

Studies would be included if they were (1) investigating adult
female patients diagnosed with MUI: the symptoms should
combine both SUI and UUI symptoms; (2) randomized
controlled trials (RCTs) or quasi-RCTs; (3) comparing
any type of acupunctures (including manual acupuncture
(MA), electroacupuncture (EA), scalp acupuncture, auricular
acupuncture, intradermal acupuncture, abdominal acupuncture,
dry needle, fire needle or elongated needle) with surgery, sham
acupuncture, medicine, any other non-surgical therapies, or
no treatment; (4) evaluating outcome variables on amount of
urine leakage in 1h, urinary incontinence episodes, micturition
frequency, and nocturia episodes in 24h, severity of urinary
urgency, quality of life, and etc. No limit was placed for time of
publication and language.

Studies would be excluded if they were (1) patients
with pure SUI or pure UUIL (2) comparing one type of
acupuncture with another type of acupuncture; (3) case report
or series, cross-sectional studies, self-controlled studies, case-
control studies, cohort studies, other observational studies
or laboratory experiments; (4) reviews, protocols, secondary
analysis, conference abstracts or posters; (5) not providing
outcome data or information.

Study Selection and Data Extraction

All the search results were downloaded and managed by the
EndNote (version X8). Two independent reviewers (ZL and HC)
reviewed titles and abstracts of all retrieved articles according to
the inclusion and exclusion criteria. Then full texts of articles
were retrieved from above mentioned databases where necessary
and reviewed carefully by the two reviewers (ZL and HC) to
confirm eligible studies, and any disagreement was resolved by
the supervisor (ZL).

When studies had multiple publications, the one reporting
the latest or complete outcome data was included. Another
two researchers (XW and SY) extracted data from the
original publications, including authors’ name, country, year
of publication, study design, sample size, patient’s mean age,
treatment type and regimen of experiment and control group,
frequency and duration of treatments, follow-up time, outcome
measures and results, and adverse events.
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FIGURE 1 | (A) Risk of bias summary: review authors’ judgements about each risk of bias item for each included study. (B) Risk of bias graph: review authors’
judgements about each risk of bias item presented as percentages for all included studies.

Assessment of Risk of Bias

Risk of bias of each study included was assessed according
to the Cochrane Handbook from seven aspects, including
random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessor,
incomplete outcome data, selective reporting and other bias
by using software- Review Manager 5.4 (22). Two independent
researchers (ZL and HC) assessed included studies for risk of bias,
and any disagreement was resolved by discussion.

Data Analysis and Synthesis
For continuous outcome variables, the mean difference (MD)
with 95% confidence intervals (CIs) was used to present
treatment effect between treatment groups. For dichotomous
variables, risk ratio (RR) with 95% CIs was adopted to report
difference on treatment effects.

Meta-analysis would be undertaken to synthesize outcome
variables using dedicated software-Review Manager 5.4 only if
the interventions were homogeneous based on clinical criteria.

Whereas, qualitative analysis would be done if high heterogeneity
was found among included studies.

RESULTS
Literature Search and Study Selection

There were 157 studies identified from ten databases, out of
which 25 were reviewed in full text. Two studies were excluded as
independent data on MUI were not available (23, 24). Eventually
three RCTs were eligible and included in the analysis. The
flowchart of selection process of studies was shown in Figure 1.

Characteristics of the Included Studies

The three included trials enrolled 591 women with MUI Liu
et al’s study described MUI type of patients (48.3% stress-
predominate, 35.8% urge-predominate, 15.9% balanced) (25),
while the other two studies (26, 27) did not distinguish MUI
type of patients. Substantial variation was found on design of
study and control group among included studies, of which one
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compared EA with Tolterodine (26), one compared MA with
PEMT and waiting, respectively (27), and one compared EA
with solifenacin plus PEMT (25). Apart from duration of single
treatment session (30 min on average), high heterogeneity was
found among treatment regimen in acupuncture group across
studies, including type of acupuncture (EA and MA), frequency
and total duration of treatment, acupoints selected, intensity and
frequency of electric current of EA, etc (Table 1).

In terms of outcome variables, amount of urinary leakage was
assessed in Liu et al.’s and Zhan et al.’s study by pad test (25, 26).
Number of incontinence episode, micturition, nocturia episodes,
urgency and patients using urine pads, as well as improvement
degree by the Patient Global Impression of Improvement (PGI-
I) and patient satisfaction, were only evaluated in Liu et al.’s
study using 72-h bladder voiding diary (25). Quality of life
was assessed in all three studies (25-27) by the International
Consultation Incontinence Questionnaire Short Form (ICIQ-
SF). Adverse events were reported by Liu et al. and Solberg
et al’s studies (25, 27). Table 2 summarized the outcomes of
included studies.

Assessment of Risk of Bias

Among the three studies included in this review, all had random
sequence generation, Liu et al. and Solberg et al. reported
concealment of allocation (25, 27), Zhan et al.’s study (26) did
not report how allocation concealment was done. None of the
studies (25-27) blinded subjects in consequence of open-label
trials which compared acupuncture with drugs, PEMT or no
intervention, while Liu et al.’s study (25) reported blinding of
outcome evaluators. Solberg et al’s study (27) had high risk of
attrition bias as its dropout rate was >40% and did not report
how the missing data was dealt with. There was no reporting
bias or other bias identified in any of the studies. Risk of bias
assessment is presented in Figure 2.

Effect of Acupuncture
EA vs. PFMT and Solifenacin
Liu et al’s study (25) reported a multicenter, randomized
controlled, non-inferiority trial to compare the efficacy and safety
of EA with a combination of PFMT and solifenacin for women
with MUL

The study reported that the percentage of reduction from
baseline in mean 72-h incontinence episode frequency (IEF)
over weeks 1-12 (primary outcome) was comparable in EA
and PFMT-solifenacin group (37.83 vs. 36.49%, P > 0.05). Non-
inferiority for the percentage of reduction from baseline in mean
72-h IEF in EA group was sustained up to 36 weeks since
initiation of the treatment.

Change in amount of urine leakage measured by 1-h pad test,
as recommended by the International Continence Society (28),
was not significantly different between the two groups at week 4
(P=0.8) and week 12 (P = 0.36). The proportions of participants
with at least 50% reduction in the mean 72-h IEF were also
comparable between the two groups weeks 1-12 (P = 0.77),
weeks 13-24 (P =0.52), and weeks 25-36 (P = 0.44), respectively.

Improvements were observed on all other secondary
outcome measures in both groups, including change in 72-h

urgency/incontinence/nocturia episodes, number of participants
using urine pads and weekly mean use of urine pads, and no
significant difference between groups was found at any of the
follow-up assessments except for the number of participants
using urine pads during weeks 1-12 (P < 0.001).

The study reported that the changes in the ICIQ-SF score were
similar in EA and PFMT-solifenacin groups at weeks 12, 24, and
36 without statistical differences (P = 0.37, P = 0.17, P = 0.43,
respectively). Notably, the decline of ICIQ-SF score in EA group
were higher than the minimum clinically important difference
(MCID) of 4 (29).

In addition, the EA group had better satisfaction (satisfaction
and marked satisfaction) rates compared to PFMT-solifenacin
group at week 12 (71.6 vs. 60.68%) with a statistical difference
(P =0.01).

Total incidence of adverse events in EA group was
significantly lower than that in PFMT-solifenacin group (16.47
vs. 36.69%, P < 0.001). Four percent of patients in EA
group reported EA related mild subcutaneous hematoma and
did not require any treatment, while, 28.22% of patients in
PFMT-solifenacin group reported digestive system symptoms,
especially dry mouth (25%), which led to poor tolerance and
patient compliance.

EA vs. Tolterodine

Zhan et al.’s study (26) reported a single-center RCT of 60 women
with MUI to investigate the clinical effect of EA in comparison
with Tolterodine. The study adopted similar treatment regimen
to Liu et al.’s study (25) in terms of frequency of treatment (3-
time per week) and electric current for EA (10/50 Hz), but with
two more acupoints (ST36, SP6) and less total treatment duration
(8 weeks).

The study adopted 24 h-pad test to evaluate the change on
amount of urine leakage, which provides more information for
the estimation of the incontinence severity (30), and ICIQ-SF
score for quality of life. It was found that the patients in EA
group had more reduction from baseline on among of urine
leakage compared with that in tolterodine group (—2.1 % 2.26
vs. —0.64 + 0.97, P = 0.001), and the change on ICIQ-SF
score from baseline in EA group was significantly more than
that in tolterodine groups at week 8 (—7.09 £ 3.00 vs. —3.17
+ 2.73, P < 0.001). However, neither outcome data at longer
follow up time, nor any kinds of adverse event was reported
in this study. Additionally, it only mentioned the random
number table for patient’s allocation without any description on
allocation concealment.

Acupuncture vs. PFMT vs. Waiting

Solberg et al. (27) conducted a three-arm RCT to examine the
efficacy of acupuncture in comparison with PEMT and waiting
groups among 34 women with MUI in a 12-week period. The
manual acupuncture (30-min per time) was applied for 12 times
in 12 weeks, and PEMT (10-min per time) was conducted once
a day for 12 weeks. However, only 20 women completed the trial
in total, with 8 in MA group, 6 in PEMT group and 6 in waiting
group, and the dropout rates were as high as 25% in MA group,
40% in PFMT group, and 50% in waiting group, respectively.
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TABLE 1 | Characteristics of studies included in the review.

Author Population Sample Size Age (years, Intervention Follow-up Outcome
(year, (drop-outs) mean =+ SD) (weeks)
country,
design) c T c T c T c T c
Zhan FMUI 30 30 Not Electroacupuncture Tolterodine None 1. Urine leakage
(2014, 0) 0) reported 1. Acupoints: 2mg orally, measured
China, BL33, BL35, one tablet, by pad test
RCT) ST36, SP6. once a day (9/24h
2. BL33, BL35: a for 8 weeks 2. ICIQ-SF
depth of 50 to
60 mm.
3. 30-min/time at
10/50 Hz,
0.1-5.0mA
4. 3-time/week for
8 weeks.
Solberg FMUI 12 10 12 60.75 63.63 52.50 Manual Pelvic floor muscle No treatment 12 1. ICIQ-SF
(20186, 4) 4) 6) + + + acupuncture training (PFMT) 2. Adverse event
Norway, 14.98 156.20 14.37 1. Acupoints: 1. One individual
RCT) CV3, CV4, consultation with A
CV6, SP6, KI3, specialist
KI7, BL31-34, trained female
BL23, BL28, physio-
GV4, GV20 therapist
2. 30-min/time before PFMT
3. 12 times in 2. Writing an
12 weeks. exercise diary
every day
3.10-min/time,
daily for
12 weeks

(Continued)
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Author Population Sample Size Age (years, Intervention Follow-up Outcome
(year, (drop-outs) mean =+ SD) (weeks)
country,
design) c T c T c T c T c
Liu FMUI FMUI 249 248 54.70 53.70 Electroacupuncture Solifenacin + 24 None 1. Percentage
(2019, (Stress- (Stress- (4) (13) + +9.40 1. Acupoints: pelvic floor change in 72h
China, dominant: dominant: 10.01 BL33, BL35. muscle training IEF
RCT) 53.01% 43.55% 2. A depth of 50 1. 65mg 2. Reduction
Urge- Urge- to 60 mm. orally, > 50% in 72
dominant: dominant: 3. 30-min at once a day h-IEF
33.33% 38.31% 10/50Hz, 0.1- for 3. Urgency/urination/
Balanced: Balanced: 5.0mA. 36 weeks nocturia
13.65%) 18.15%) 4. 3-time/week for 2. Intensive episodes
12 weeks. exercises /72 h
(1-12 4. Urine leakage
wks: once/week; measured by
13-36 the 1h pad test
wks: (9)
once/month) . Weekly mean
+ no. of urine
homebased pads used
exercise (3 . No. of
times/day) participants
for using urine
36 weeks pads
. ICIQ-SF
. Patient

satisfaction

. Improvement

degree

10. Adverse event

T, treatment group, C, control group; SD, standard deviation; FMUI, female with mixed urinary incontinence; RCT, randomized control trial; ICIQ-SF, International Consultation on Incontinence Questionnaire-Short Form; IEF, incontinence

episode frequency.
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TABLE 2 | Summary of outcomes.

References Outcome Experiment group Control group Difference of changes
measured
Baseline After Changes Baseline After Changes MD or RR P-value*
treatment treatment (95% CI)*
Zhan et al. (26) Urine leakage 18.27 £ 4.68 16.17 £ 4.94 —-2.10+2.26 15.61 £ 3.43 14.97 + 3.84 —0.64 +£0.97 —1.46 (—2.34, 0.001
measured by —0.58)
pad test
(9)/24 h (Mean
+ SD)
ICIQ-SF (Mean 16.30 + 1.80 9.21 £ 3.34 —7.09 £+ 3.00 14.42 + 2.08 11.25 + 3.50 -3.17 £2.73 —3.92 (-5.37, <0.001
+ SD) —2.47)
Solberg et al. ICIQ-SF (Mean 11.00 + 3.06 5.97 + 3.66 —5.03 +£1.57 7.25+2.26 6.37 + 3.31 —0.88 +2.93 —4.15 (-6.73, 0.002
(27) + SD) (PFMT) (PFMT) —1.57)
10.75 + 3.06 9.62 + 3.51 —1.13+£1.76 —3.90 (—5.68, <0.001
(waiting) (waiting) —-2.12)
Adverse events 25.00%(2/8) 16.67%(1/6) 1.560 (0.71, 0.71
[n (%)] (PFMT) 12.94)
0.00%(0/6) 3.89 (0.22, 0.35
(waiting) 68.67)
Liu et al. (25) Percentage 1-12 wks —37.83 + —36.49 + —1.34 (—-9.78, <0.001
change in 72h 33.25 59.30 7.10)
IEF
13-24 wks —58.20 £ —56.69 + —1.52 (—8.683, 0.68
40.13 40.82 5.6)
25-36 wks —64.20 + —65.48 + 1.28 (—5.24, 0.70
36.79 37.44 7.81)
Reduction > 1-12 wks 109/248 112/239 0.94 (0.77, 0.52
50% in 72 h-IEF (44.00%) (46.90%) 1.14)
[ (%)
13-24 wks 174/245 164/235 1.02 (0.91, 0.77
(71.00%) (69.80%) 1.14)
25-36 wks 190/245 189/235 0.96 (0.88, 0.44
(77.60%) (80.00%) 1.06)
Urgency 1-12 wks 84 +94 5.78 £ 11.40 —2.62 + 4.63 85+83 5.51 +9.59 —2.99 + 4.70 3.70 (—0.45, 0.38
episodes/72 h 1.19)
(Mean + SD)
13-24 wks 3.65 + 11.45 —4.75 £ 4.55 3.73 +£9.62 —4.77 + 4.66 0.02 (-0.79, 0.96
0.83)
25-36 wks 2.85+11.40 —5.55 + 4.63 2.55+9.55 —5.65 £4.74 0.00 (—0.82, 1
0.82)
(Continued)
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TABLE 2 | Continued

References Outcome Experiment group Control group Difference of changes
measured
Baseline After Changes Baseline After Changes MD or RR P-value*
treatment treatment (95% CI)*
Urine leakage Week 4 19.70 £ 25.70 12.96 + 32.96 —6.74 £ 9.54 18.9 +£ 19.80 11.94 + 24.05 —6.96 + 9.68 0.22 (—1.47, 0.8
measured by 1.91)
pad test (g)/h
(Mean + SD)
Week 12 7.54 + 33.55 —12.16 £ 8.17 7.41 £24.92 —11.49+8.28 —0.67 (—2.12, 0.36
0.78)
Weekly mean 1-12 wks 8.50 + 1.33 8.00 £ 1.00 —0.50 £+ 1.20 9.00 + 1.50 8.756 +1.67 —0.25 + 1.60 —0.25 (—0.50, 0.05
use of urine 0.00)
pads (Mean +
SD)
13-24 wks 7.00 £+ 1.00 —1.60 £ 1.20 8.25 +1.67 —0.75 £ 1.60 —-0.75 (-1, <0.001
—0.50)
25-36 wks 7.5+ 1.00 —1.00 £1.20 8.25 +1.67 —0.75 +£1.60 —0.25 (—0.50, 0.05
0.00)
No. of 1-12 wks 136/249 86/248 150/248 105/240 0.57 (0.47, <0.001
participants (54.62%) (34.68%) (60.48%) (43.75%) 0.70)
using urine
pads [n (%)]
13-24 wks 68/244 80/237 0.83 (0.63, 0.16
(27.87%) (34.60%) 1.08)
25-36 wks 59/244 (24.1%) 72/237 0.78 (0.59, 0.13
(30.38%) 1.07)
IEF/72h (mean 1-12 wks 11.90 £ 9.90 7.34 £12.17 —4.56 + 4.63 11.70 £ 9.80 7.33+11.99 —4.37 + 4.66 —0.19 (—1.03, 0.66
+ SD) 0.65)
13-24 wks 4.68 +12.22 —7.27 £4.55 4.75 +12.02 —6.95 + 4.62 —-0.32 (—1.13, 0.44
0.49)
25-36 wks 3.59 + 12.41 —8.31 £4.28 3.48 £12.22 —8.22 +£4.30 —0.09 (—0.84, 0.81
0.66)
Urination 1-12 wks 31.20 + 11.90 27.97 +14.58 —-3.23+5.64 29.90 +9.40 26.28 + 10.51 —-3.62 £5.70 0.39 (-0.61, 0.44
episodes /72h 1.39)
(mean + SD)
13-24 wks 25.24 +14.36 —5.96 + 5.96 24.28 £ 10.12 —5.62 £ 6.07 —0.34 (—1.40, 0.53
0.72)
25-36 wks 2418 £ 13.8 —7.02 £6.68 23.79 £9.13 —6.11 £6.83 —0.91 (—2.10, 0.13
0.28)
Nocturia 1-12 wks 3.90 + 3.00 3.11 +£3.10 —0.79 £2.05 3.80 + 3.10 2.983 + 3.57 —-0.87 £1.77 0.08 (—0.26, 0.64
episodes/72h 0.42)
(mean + SD)
(Continued)
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TABLE 2 | Continued

References Outcome Experiment group Control group Difference of changes
measured
Baseline After Changes Baseline After Changes MD or RR P-value*
treatment treatment (95% CI)*
13-24 wks 2.52 + 3.36 —1.38 +£1.81 2.47 £ 3.53 —1.33 +£1.81 —0.05 (-0.37, 0.76
0.27)
25-36 wks 2.32 +3.44 —1.68 £1.73 2.22 +3.57 —1.68 £1.77 0.00 (—0.31, 1
0.31)
ICIQ-SF (mean 1-12 wks 12.70 + 2.50 8.74 £ 3.12 —3.96 £+ 2.86 12.90 + 2.20 9.17 £ 3.29 —3.73 £2.90 —0.23 (—0.74, 0.37
+ SD) 0.28)
13-24 wks 6.26 + 4.49 —6.44 £ 3.90 6.93 + 4.36 —5.97 £3.78 —0.47 (—1.15, 0.17
0.21)
25-36 wks 5.64 +4.20 —7.06 £+ 3.66 6.1 +4.27 —6.80 £ 3.70 —0.26 (—0.91, 0.43
0.39)
Patient Week 12 71.60% 60.68% 1.18 (1.04, 0.01
satisfaction® [n (174/243) (142/234) 1.34)
(%)l
Week 36 76.23% 71.37% 1.07 (0.96, 0.23
(186/244) (167/234) 1.19
Improvement Week 12 63.11% 54.27% 1.16 (1.00, 0.05
degree® (154/244) (127/234) 1.35)
Week 36 73.47% 70.64% 1.15(0.77, 0.49
(180/245) (166/235) 1.72)
Adverse events 41/249 91/248 0.45 (0.32, <0.001
[n (%)] (16.47%) (36.69%) 0.62)

MD, mean difference; RR, Relative Risk; SD, standard deviation; IEF, incontinence episode frequency; ICIQ-SF, International Consultation on Incontinence Questionnaire-Short Form.
"MD, RR, and P-value were calculated based on data provided in the original papers using Revman V/5.4. MD was calculated as mean difference of treatment effect (post-treatment value minus baseline value) in each group.
aSatisfaction with treatment outcome measured on a 5-point Likert scale (marked dissatisfaction to marked satisfaction).

bjmprovement degree measured by Participant Global Impression Improvement on a 7-point Likert scale (marked worsening to marked improvement).
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CNKI:=20 VIP=5 VANFANG DATA=11

Records identified through database searching (n=157)
Pubmed:n=12 web of science: n=25 Embase:n=14
the Cochrane Library-trials:n=22 ClinicalTrials.gov:n=6 CBM: n=6 Scopus:n=36

Duplicate references

A 4

Y

(n=76)

Records screened using title and abstra
(n=81)

ct

Records excluded which did not
meet defined criteria

A 4

Y

(n=55)

Records screened using full-text
(n=26)

Full-text articles excluded(n = 23)

Primary reasons for exclusion:
Not RCT or quasi-RCT:n=1
Conference Abstract:n=2

Y

Y

Meet the exclusion criteria:n=3
No outcome data available:n=6

(n=3)

Full-text articles assessed for eligibility

Duplication with other studies:n=11

A 4

(n=3)

Studies included in qualitative synthesis

FIGURE 2 | The flowchart of the selected studies.

The study showed that the reduction of ICIQ-SF score from
baseline in MA group was significantly more than that in either
PEMT (—5.03 £ 1.57 vs. —0.88 & 2.93, P = 0.002) or waiting
(—5.03 £ 1.57 vs. 1.13 £ 1.76, P < 0.001) groups at week
12. However, no data on amount of urine leakage, numbers
of incontinence episodes or micturition etc was reported, nor
did the long-term effect of treatment in either group. Two
women experienced adverse events (one with fatigue and one
with worsened incontinence after the initial few therapies) in
acupuncture group, one woman reported worsened incontinence
in PEMT group at the beginning.

DISCUSSION

Two included studies showed that EA could reduce the amount
of urine leakage. One study with sound quality and large sample
size showed that the effect of EA was not inferior to PFMT-
solifenacin on improvement of incontinence, and another study
with relatively small sample size reported that EA showed
more benefit on reduction of involuntary loss of urine than
Tolterodine. All three included studies indicated EA/MA could
improve patient’s quality of life. However, the risk of bias among
the three studies varied, with major concerns on risk of blinding
of participants and outcome assessor. And small sample size
(26, 27) and high drop-out rate (27) were found in two third

of included studies made it even more challenging to draw a
conclusion on the effect of acupuncture on MUL

As we know, the underlying mechanism of acupuncture
on urinary incontinence has been discussed in a number of
previous studies, which showed that sacral, pudendal and pelvic
nerve had a vital role in pathogenesis and treatment of urinary
continence (31). Acupuncture on the lumbosacral points may
strengthen the function of sympathetic and pudendal nerves,
suppressing excessive contractions and overactivity of detrusor,
and improving bladder compliance to treat urgent incontinence
(32). In addition, it may also promote the contraction of the
pelvic floor muscle, increasing the stability of the pelvic floor
structure to relieve the symptom of stress incontinence (33).
However, rigorous evidence to proof above mechanisms and
effect of acupuncture on MUT is not yet adequate to guide clinical
practice, compared with evidences on acupuncture for stress
urinary alone (34).

As found in this review, studies tried to provide evidences
on acupuncture’s effect using diverse outcome measurements.
As a recommended measurement to quantify the amount of
urine leakage for patient with UL, the pad test was often used
with a length of 1- or 24-h (35). In this review, two studies
reported that the effect of EA was equivalent or better than
that of interventions of control groups by comparing changes
on amount of urine leakage between the two groups (25,
26). However, the pad test was not able to provide specific
information to help researchers to trace whether the decreased

Frontiers in Public Health | www.frontiersin.org

10

March 2022 | Volume 10 | Article 827853


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Long et al.

Effect of Acupuncture for FMUI

amount of urine leakage was from improvement of stress or
urgency symptoms or both after acupuncture treatment (36).
In contrast, the 72-h voiding diary, another recommended
approach, could separately quantify the change on stress and
urgent incontinence by recording the numbers of each type
of urinary incontinence (37). With such measurement, Liu et
al’s study added further evidences in favor of EA on MUI at
the completion of treatment at 12 weeks and longer follow-up
at 36 weeks, in comparison to active treatments (PFMT and
Solifenacine) (25). In addition, all 3 included studies (25-27)
provided data on quality of life, and showed that both EA and
MA could generate clinically significant improvement on quality
of life measured by ICIQ-SF scores with a MCID of 4 (29).
Such results were consistent with previous systematic review of
15 studies (38). However, given the high heterogeneity found
among population (severity of symptoms etc.), study design
(especially design of control group and statistical methods used),
treatment regimens (i.e., the selection of acupoints, intensity of
electric current, frequency and length of treatment) and outcome
measures, as well as inadequate number of studies included, it
was unlikely to conduct a meta-analysis to estimate the pooled
effect size.

In terms of the safety of acupuncture, two studies reported
adverse events (25, 27), and found that the incidence rate of
adverse events of acupuncture was comparable with PFMT alone
(27), but significantly lower than that of PEMT-solifenacin (25).
It was well known that the frequent occurrence of adverse events
of antimuscarinic agents, such as dry mouth and constipation,
can lead to patients’ poor compliance and thus reduce treatment
effect (39), either used alone or combined with other treatments.
For safety consideration, novel and alternative treatments for
urgent or mix incontinence is worth exploring and more
evidences are required.

It is also worth mentioning that none of the studies used
placebo/sham acupuncture as control group to evaluate the net
effect size of acupuncture. Although Solberg’s trial (27) compared
the effect of acupuncture with no treatment (waiting for
acupuncture or PEMT), the small sample size (34 participants)
and a high drop-out rate (more than 40%) undermined the
reliability of its conclusion. This has shed a light for future
studies of acupuncture for MUI that placebo/sham acupuncture
as control group should be considered to provide more data on
net effect of acupuncture.

The study has several limitations. First, the number of studies
retrieved and included in this review was very limited. And varied
levels of risk of bias and heterogeneity found across studies on
proportion of patients with various types of MUIs, treatment
regimen, outcome measures selection and sample size etc made
it impossible to synthesize the result of individual study. As a
result, we cannot provide an overall estimation of the effect size
of acupuncture on MUI. Secondly, due to the limited information
on baseline characteristics and outcome data collected from the
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