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Introduction

Urinary incontinence (UI) is characterized as
the involuntary loss of urine.
urinary incontinence advances with age, affecting
58% to 84% of elderly women.
prevalence rates exhibit considerable variation
attributable to differences in diagnostic criteria and
assessment technique. The prevalence is estimated
to be between 38% and 55% among women aged

over 60 years [1-2].

Factors contributing to urinary incontinence
(UD) relate to age, race/ethnicity, body mass index
(BMI), parity, smoking habits, diabetes, and a prior
history of hysterectomy [1,3-4]. Women having
urinary incontinence (UI) often report a reduced
quality of life, among issues such as depression and

Introduction. Urinary incontinence (UI) is the involuntary leakage of urine,
significantly impacting quality of life, including contributing to depression,
sexual dysfunction, and substantial medical, psychosocial, and economic
burdens. Aims to evaluate the effectiveness of yoga-based therapy as a
treatment intervention for urinary incontinence in women.

Methods. This systematic review followed the PRISMA 2020 guidelines
using the PICO framework (population: women with UI; intervention: yoga
therapy; control: standard care; outcomes: Ul frequency, symptom severity
[ICIQ-UI-SF], quality of life [IIQ/UDI-6], and adverse effects). A
comprehensive search was conducted in PubMed, ProQuest, Scopus,
Cochrane Library, Web of Science, and Google Scholar up to April 1, 2025,
using keywords related to yoga and UI. Risk of bias was assessed using
Cochrane RoB2, and statistical analysis was performed using R 4.4.3.

Results. Out of 1,926 screened articles, 5 RCTs met the inclusion criteria.
Results indicated a significant reduction in symptom severity (ICIQ-SF; MD:
-5.6748; 95% CI: -14.3359 to 2.9862; p=0.1991) and improved quality of life
(IIQ: MD -1.4795; 95% CI: -18.3035 to 15.3446; UDI-6: MD 3.3937; 95%
CI: 0.2439 to 6.5435), despite high heterogeneity (1>=50.6-97.8%). Ul
frequency did not show significant improvement (MD 0.7413; 95% CI:
0.0948 to 1.3877; p=0.0246). No serious adverse effects were reported.
Conclusion. Yoga is effective in reducing symptom severity and improving
quality of life in women with UI but does not significantly decrease Ul
frequency. These findings support the consideration of yoga as an adjunct
therapy in Ul management.
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medical, psychosocial, and economic challenges for
patients [1,4].

Clinical guidelines generally suggest for
conservative therapy as the initial treatment
approach before considering invasive interventions,
given its minimal risk of adverse effects.
Conservative treatments encompass behavioral
therapy, physical therapy, and scheduled voiding.
Guidelines universally endorse Pelvic Floor Muscle
Training (PFMT) for the management of both stress
urinary incontinence (SUI) and urge urinary
incontinence (UUI), recommending a trial period of
three months to assess effectiveness. The European
Association of Urology (EAU) specifies that
first-line pelvic floor muscle training (PFMT)
should encompass both geriatric and postpartum
populations [3].

The prevalence of

The reported

sexual dysfunction, leading to significant value
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Yoga is a comprehensive practice that integrates
physical, mental, and spiritual elements, potentially
providing therapeutic advantages for urinary
incontinence (UI) through the modulation of
physiological ~mechanisms, including muscle
stretching and neuromuscular control, as well as
psychological factors. Yoga incorporates breathing
techniques, relaxation methods, and muscle control
exercises that are thought to enhance the strength of
pelvic floor muscles (PFMs). The observed
elevation of the pelvic floor during exhalation is
believed to improve the strength and tone of these
muscles. Figure 1 illustrates several commonly
practiced yoga poses designed to rehabilitate the
pelvic floor muscles, presented by Kannan et al.
[5].

Cochrane review suggested that yoga can be
used as an alternative or supplementary approach to
pelvic floor muscle training (PFMT) in the
management of urinary incontinence (UI). The
current empirical evidence is inadequate concerning
the efficacy of yoga in the treatment of urinary
incontinence. The Cochrane review, citing limited
available  evidence, advocates for future
high-quality clinical trials to assess the efficacy of
yoga as a primary or adjunctive intervention in
managing urinary incontinence in women [5-6].
Therefore, this systematic review aims to evaluate
the effectiveness of yoga-based therapy as a
treatment intervention for urinary incontinence in
women.

- ’ \
Figure 1. Yoga poses designed to rehabilitate pelvic
floor muscles

Materials and Method

This systematic review was conducted in
accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines [7-8]. This systematic review was
registered before publication with PROSPERO
(CRD420251033272). The study framework
followed the PICO model (Population, Intervention,
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Comparison, Outcome), with the intervention based
on yoga therapy in comparison to control or
standard care. The main outcomes evaluated were
the frequency of urinary incontinence episodes
(episodes per day), symptom severity assessed via
the International Consultation on Incontinence
Questionnaire-Urinary Incontinence Short Form
(ICIQ-UI SF), and health-related quality of life
measured using the Incontinence Impact
Questionnaire (IIQ) and the Urogenital Distress
Inventory (UDI-6). The review also examined
adverse events related to the interventions [3,9].

Search Strategy and Selection Criteria

A systematic search for relevant studies was
conducted across multiple scientific databases,
including PubMed, ProQuest, Scopus, Cochrane
Library, Web of Science, and Google Scholar, up to
April 1, 2025. The search utilized a combination of
keywords and terms: "Yoga" OR "yoga therapy"
OR  "yoga intervention" AND  '"urinary
incontinence" OR "stress urinary incontinence" OR
"urge incontinence" OR "bladder incontinence."
Inclusion criteria include randomized controlled
trials (RCTs) comparing yoga therapy with all yoga
poses (yoga types) with control interventions or
standard care in the treatment of urinary
incontinence among women. Only full-text articles
published in English were considered. Exclusion
criteria included in vitro studies, in vivo or animal
studies, non-randomized controlled trials, and case
reports.

Data Extraction

All authors (LNR, MAKA, and ISG) undertook
independent data extraction. The data extracted
comprised study sources, eligibility criteria,
methodologies, sample characteristics,
interventions, and outcomes, all derived from a
standardized data extraction form. The extracted
data were subsequently cross-verified for accuracy.
Discrepancies were addressed through authorial
discussion. In the absence of consensus, an
additional author was consulted to address the
disagreement, and the final decision was
determined by majority vote.

Risk of Bias

The studies were assessed with the Cochrane
Risk of Bias 2 (RoB 2) tool, tailored for
randomized controlled trials (RCTs). This tool
evaluates five domains of bias: (1) bias from the
randomization process, (2) bias resulting from
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deviations from intended interventions, (3) bias due
to missing outcome data, (4) bias in the
measurement of outcomes, and (5) bias in the
selection of reported results. Since all studies
included were randomized controlled trials, no
further risk of bias assessment tools were utilized
[10-11].

Data Analysis

A summary of each included study is presented
in a characteristics table that outlines the following
parameters: study authors, publication year, study
design, sample size, treatment duration, mean age
(+SD), urinary incontinence episode frequency
(episodes per day), symptom severity measured by
the International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-UI SF), and
health-related quality of life assessed using the
Incontinence Impact Questionnaire (IIQ) and
Urogenital Distress Inventory (UDI-6). Data
standardization for meta-analysis involved the
application of conversion formulas from Luo et al.
and Wan et al. to transform median and
interquartile range (IQR) data into mean and
standard deviation (SD) values. Furthermore,
standard error of the mean (SEM) values were
transformed into standard deviation (SD) utilizing
the Meta-Analysis Accelerator tool
(https://ma-accelerator.com/) [12-14].

Statistical analyses were performed using R
software, version 4.4.3 [15]. A meta-analysis was
performed utilizing the mean difference (MD) for
the International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-UI SF) and
health-related quality of life evaluated via the
Incontinence Impact Questionnaire (IIQ) and
Urogenital Distress Inventory (UDI-6),
accompanied by corresponding 95% confidence
intervals. The I? statistic was employed to assess
heterogeneity among the included studies. A
fixed-effects model was utilized in the absence of
significant heterogeneity (p > 0.05 and I* < 50%). A
random-effects model was utilized when significant
heterogeneity was identified (p < 0.05 or I* > 50%).
A p-value of less than 0.05 was deemed statistically
significant for all statistical tests [16-18].

Result

A comprehensive database search identified a
total of 610 articles across various platforms:
PubMed (n = 22), Scopus (n = 236), Web of
Science (n = 22), ProQuest (n = 250), Cochrane
Library (n = 55), and Google Scholar (n = 25).
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Following a rigorous screening process, five
randomized controlled trials (RCTs) were included
in the final analysis. Figure 2 presents the PRISMA
2020 flow diagram illustrating the study selection
process.

Identification of new studies via databases and registers

Records removed before screening:
Records identified from: Duplicate records (n = 22)
Databases (n = 610) — Records marked as ineligible by automation
Registers (n = 0) tools (n = 97)
Records removed for other reasons (n = 31)

Identification

Y

Records screened Records excluded
(n = 460) (n=241)
Reports sought for retrieval Reports not retrieved
(n=219) (n=187)

Screening

Reports excluded:
Y Systematic Review (n = 2)
‘ Reports assessed for eligibility Cross(-;:escetrgr?aplosﬁhjzi;s:"()n =5}
(=32 Case-Control Studies (n = 3)
Animal Studies (n = 1)
Others (n=13)

Y

New studies included in review
(n=5)

Reports of new included studies
(n=5)

Included

Figure 2. PRISMA flowchart

Study Characteristics and Quality Assessment

Five studies involving 401 patients with U
were included in the meta-analysis. The
characteristics of the reported studies are shown in
Table 1. The Cochrane Risk of Bias Tools (ROB2)
for Randomized Trials were employed to assess the
risk of bias. Studies were assessed across five
domains: (D1) bias from randomization, (D2) bias
from deviations in the intended intervention, (D3)
bias from missing data, (D4) bias in outcome
measurement, and (D5) bias in the selection of
reported outcomes. Each study was classified
according to the assessments as exhibiting low risk
of bias, high risk of bias, or presenting "some
concerns." Two studies demonstrated a high risk of
bias, two studies indicated "some concerns," and
one study exhibited a low risk of bias. The risk of
bias chart and the summary of risk of bias are
presented in Figures 3 and 4.

International Consultation on Incontinence
Questionnaire-Short Form (ICIQ-SF)

The results of the two studies analyzed
obtained a total of 108 samples with IU (54 in the
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D4: Bias in measurement of the outcome.
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Figure 3. Risk of bias chart and Traffic-light plot
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Figure 4. Summary of risk of bias

Table 1. Characteristics of the reported studies

100%

Urinary o pws
Authors, . Sample Age Int?rven incontinence ICIQ-SF* 1Q upl
No. Year Study Design Size (n) (mean tion frequenc (meanSD) (meant (meanz
+SD*) Duration . duency SD)  SD)
(mean+SD)
Randomised
1. I;ggg? Sn], controlled 20 754 327i 12 weeks - 2.444+2.99 - -
trials (RCTs) )
Shafaq, Interventional 27.34
2. 2022[20] study 88 1463 8 weeks - 4+ 0.456 - -
Randomised
+ +
3. 221112%1’ 1 controlled 18 623 6 weeks 1.84+0.9 229827 1+£0.8
trials (RCTs) ) )
Randomised
+ +
4, 2%;‘3?2%] controlled 56 °3°" 12weeks 28125 o 214937
trials (RCTs) ’ )
Randomised
5. zﬁgjﬁzgé] controlled 219 °27F 12 weeks 2274038 ORI O
trials (RCTs) ) ’ )
*]CIQ-SF: International Consultation on Incontinence Questionnaire-Short Form
**]1Q: Incontinence Impact Questionnaire
##*JDI: Urogenital Distress Inventory
##%QT): Standard Deviation
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yoga group and 54 in the control group) showed
that the yoga group had a lower mean ICIQ-SF
value than the control group with MD Random
effect model -5.6748; 95% CI [-14.3359 to 2.9862];
p = 0.1991 while the heterogeneity I = 97.8%; p =
<0.0001. Lower mean ICIQ-SF scores indicate
improvement or a decrease in the severity of
urinary incontinence symptoms. This result shows
that the yoga group experienced improvement in
urinary incontinence symptoms compared to the
control group. The results of the ICIQ-SF forest
plot can be seen in Figure 5.

Urinary Incontinence Frequency

The results of the three studies analyzed
obtained a total of 293 samples with IU (143 in the
yoga group and 150 in the control group) showing
that the yoga group had a higher mean value than
the control group with MD Random effect model
0.7413; 95% CI [0.0948 to 1.3877]; p = 0.0246
while heterogeneity I*> = 67.4%; p = 0.0465. This
result has a positive MD value meaning that the
yoga therapy group is not better than the control
group in reducing urinary incontinence frequency.
The results of the forest plot of wurinary
incontinence frequency can be seen in Figure 6.

Incontinence Impact Questionnaire

The results of the three studies analyzed
obtained a total of 292 samples with IU (143 in the
yoga group and 149 in the control group) showing
that the yoga group had a lower mean score of the
Incontinence Impact Questionnaire than the control
group with an MD Random effect model of
-1.4795; 95% CI [-18.3035 to 15.3446]; p 0.8632
while the heterogeneity of 12 = 50.6%; p = 0.1321.
Lower average IIQ (Incontinence Impact
Questionnaire) scores indicate an improvement in
quality of life or a decrease in the impact of urinary
incontinence on patients' activities and well-being.
Our results show that the yoga group experienced a
greater improvement in quality of life compared to
the control groups. The results of the forest plot of
incontinence impact questionnaire can be seen in
Figure 7.

Urogenital Distress Inventory

The results of the three studies analyzed
obtained a total of 292 samples with IU (143 in the
yoga group and 149 in the control group) showed
that the group undergoing yoga intervention had a
higher average Urogenital Distress Inventory score
than the control group compared to the control
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group with MD Random effect model 3.3937; 95%
CI [0.2439 to 6.5435]; p 0.8632 while the
heterogeneity 1> = 95.6%; p = <0.0001. A positive
MD value indicates that the group undergoing yoga
intervention was not better at reducing the
Urogenital Distress Inventory score than the control
group. The results of the Urogenital Distress
Inventory Forest plot can be seen in Figure 8.

Discussion

Our results show that yoga therapy can improve
urinary incontinence symptoms, including urinary
incontinence frequency and improving quality of
life in women with urinary incontinence, as
evidenced by a decrease in ICIQ-SF scores.
However, our results were not statistically
significant and showed high heterogeneity (over
50%). Previous studies have reported that after
yoga intervention, there was a significant decrease
in urinary tract symptom scores. [6,20] Moreover, a
case report stated that after undergoing yoga
therapy for 21 days during inpatient treatment,
there was a significant decrease in urinary
incontinence symptoms in patients [20].

Urinary incontinence has been reported as
resulting from physiological dysfunction of the
urinary  bladder, characterized by bladder
hypersensitivity, detrusor overactivity, and impaired
detrusor compliance, leading to inadequate bladder
distension [1,24]. The underlying inflammation in
the urinary bladder is a common pathophysiological
process that contributes to the symptoms of UUI
Study findings report that women with overactive
bladder symptoms accompanied by UUI show
higher serum C-reactive protein (CRP) levels,
which is an indicator of inflammation. Increased
levels of inflammatory biomarkers were also found
in the urinary bladder in women with UUIL
Increased urinary proinflammatory cytokines such
as interleukin-6 (IL-6) were observed in women
with UUI, implying a role for local bladder
inflammation in urgency symptoms [25-26].

Yoga therapy can reduce the levels of these
inflammatory mediators, and this may occur
through activation of the vagus efferent pathway
(cholinergic anti-inflammatory pathway). [24-25]
Activation of the efferent vagus nerve increases the
release of acetylcholine, which inhibits NF-kB and
stimulates the STAT3-SOC3 anti-inflammatory
pathway via o7 nicotinic receptors on activated
macrophages, as well as other cytokine-producing
cells, ultimately reducing the synthesis of
pro-inflammatory cytokines. A decrease in
inflammatory mediators in the bladder will reduce
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Yoga Control Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%=Cl (common) (random)
Huang, 2014 9 1.00 0.80 9 010 080 1. 0.90 [0.34; 1.46) 776%  41.6%
Huang, 2019 28 21.00 937 28 1533 11.72 — 5.67 [0.11; 11.23] 0.8% 18.2%
Huang, 2024 106 18.47 3.98 112 13.53 3.98 e 4.94 [3.88; 6.00] 21.6%  40.2%
Common effect model 143 149 ® 1.81 [1.32; 2.30] 100.0% g
Random effects model — 3.39 [0.24; 6.54] 100.0%
Heterogeneity: 2= 95.6%, #= 6.1322, p < 0.0001 ' ' '
=10l S5 0 5 10
Figure 5. Forest plot of ICIQ-SF
Yoga Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%=Cl (common) (random)
Kannan, 2022 10 244 299 10 3.60 2.84 b — S1.160 [58%2: 1.40] 14%  48.9%
Shafaq, 2022 44 4.00 0.46 44 14.00 0.91 -10.00 [-10.30; -9.70] 98.6%  51.1%
Common effect model 54 54 ¢ -9.88 [-10.18; -9.58] 100.0% :
Random effects model e -5.67 [-14.34; 2.99] 100.0%
Heterogeneity: /2 = 97.8%, t* = 38.2107, p < 0.0001 I J I !
=0 55 0 5 10
Figure 6. Forest plot of urinary incontinence frequency
Yoga Control Weight  Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%=Cl (common) (random)
Huang, 2014 9 1.84 0.90 9 027 150 1.57 [0.31; 2.83] 0.6% 17.5%
Huang, 2019 28 280 125 28 1.87 1.48 ST 0.93 [0.21; 1.65] 1.9% 31.5%
Huang, 2024 1060 2¥27 0!8 113 1:9310:38 0.34 [0.24; 0.44] 97.5% 51.0%
Common effect model 143 150 ¢ 0.36 [0.26; 0.46] 100.0% -
Random effects model e 0.74 [0.09; 1.39] 100.0%
Heterogeneity: /> = 67.4%, t> = 0.2108, p = 0.0465 ! ' ! [
2 & 0 1 2
Figure 7. Forest plot of incontinence impact questionnaire
Yoga Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%=Cl (common) (random)
Huang, 2014 9 29.20 28.70 9 30.90 44.80 o -1.70 [-36.46; 33.06] 1.5% 16.9%
Huang, 2019 28 74.00 45.31 28 93.67 52.34 — -19.67 [-45.31; 5.97] 2.8% 25.1%
Huang, 2024 106 38.50 16.69 112 32.03 16.60 | 6.47 [ 2.05;10.89] 95.6%  58.0%
Common effect model 143 149 0 560 [ 1.28; 9.92] 100.0% 5
Random effects model i -1.48 [-18.30; 15.34] 100.0%
Heterogeneity: /% = 50.6%, t° = 121.9837, p = 0.1321 ' f f ' I
=401 520 0 20 40

Figure 8. Forest plot urogenital distress inventory

the sensitivity of afferent C fibers and restore the
sensitivity of the bladder's sensory nerves. A
decrease in the production of inflammatory
mediators in the bladder can reduce urgency and
incontinence by directly reducing the myogenic
activity of the detrusor muscle and/or modulating
the sensory pathways involved in mediating the
subjective sensation of urgency [25-26].
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Additionally, yoga can improve quality of life
through its potential effects on depression, stress,
and anxiety resulting from urinary incontinence.
[28] In individuals with urinary incontinence (UI),
yoga may enhance symptoms via a multimodal
strategy:  Targeting specific muscle groups;
enhancing body postural awareness; integrating
breathing techniques and meditation to reduce
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anxiety and stress; and improving balance and
muscle strength are key factors contributing to the
pathophysiology of urinary incontinence in women
[20,27].

In contrast, yoga did not show significant
benefits compared to standard conservative therapy
in improving urinary incontinence frequency or
urinary incontinence-related quality of life when
evaluated using the Urogenital Distress Inventory.
The mean difference (MD) values indicate that the
yoga intervention group was no better than the
standard therapy group in reducing urinary
incontinence frequency or UDI scores. This
difference was statistically significant (p < 0.05)
and also showed high heterogeneity (more than
50%). Different results are possible due to
differences in questionnaire versions (e.g., UDI-6,
UDI-short form) and different follow-up times
[29-32].

Previous studies comparing yoga with pelvic
floor muscle training (PFMT) have reported
statistically significant  effects. = However,
between-group analysis of the 1-hour pad test
showed that yoga had no significant effect
compared to PFMT. Yoga was significantly more
effective in improving continence, but not on the
urinary leakage parameter measured by the 1-hour
pad test [30-32].

In summary, based on the results of a
systematic review of yoga safety, only one study by
Huang et al. [23] reported side effects in the pelvic
yoga group (45 cases) and in the control group (47
cases) with musculoskeletal and connective tissue
disorders, namely 16 cases in the pelvic yoga group
and 18 cases in the control group. Furthermore,
infectious diseases were more prevalent in the
pelvic yoga group (7 cases) compared to the
physical conditioning group (3 cases). This was
generally mild and similar between the yoga and
control groups, and there were no serious side
effects that caused death, disability, or admission to
hospital. Therefore, we suggest that yoga
intervention is well tolerated and does not increase
the risk of serious side effects on organ systems.

Previous studies have shown that the most
common side effects originate from the
musculoskeletal system and the respiratory or sinus
systems. [21-22] Classification based on the
Medical Dictionary for Regulatory Activities
(MedDRA) indicates that musculoskeletal and
connective tissue disorders are the most frequently
reported side effects. This reinforces the evidence
that yoga can be a safe complementary therapy for
improving basic pelvic function and reducing
urogenital distress without posing significant risks
[21-23].

Brawijaya Journal of Urology

This systematic review and meta-analysis have
several important limitations. First, the included
studies generally had small sample sizes, which
may have reduced statistical power to detect
significant differences between intervention and
control groups. Second, we observed substantial
heterogeneity (I> >50%) across studies, indicating
considerable variation in outcomes. This high
heterogeneity  likely reflects methodological
differences in  study designs, participant
characteristics, or intervention protocols, making it
challenging to draw definitive conclusions. Third,
the use of inconsistent control groups across studies
may have introduced bias and affected result
comparability. Fourth, the wvariability in yoga
techniques (e.g., Iyengar, Hatha, restorative) may
have influenced outcomes, as different yoga styles
could have distinct effects on urinary incontinence
symptoms. Finally, the duration of yoga
interventions varied significantly (ranging from 6 to
12 weeks), potentially impacting the magnitude of
observed treatment effects.

Conclusion

Yoga effectively reduces the severity of urinary
incontinence and enhances the quality of life for
women affected by this condition; however, it does
not significantly impact the frequency of urinary
incontinence. Further research 1is necessary,
utilizing larger sample sizes, multi-center
approaches, and standard care comparators.
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