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Abstract

Pelvic floor dysfunction poses a significant challenge to women worldwide. Female urinary incontinence is one of the most prevalent
types of pelvic floor dysfunctions, affecting at least 50% of females, particularly those who are pregnant or menopausal. Among the var-
ious urinary incontinence subtypes, stress urinary incontinence takes the lead, characterized by involuntary urine leakage during activ-
ities that increase intra-abdominal pressure, such as sneezing, coughing, laughing, or exercising. This comprehensive review explores
the latest advancements and critical insights into conservative treatments for stress urinary incontinence. Stress urinary incontinence
symptoms result in profound physical and psychological consequences for individuals and impose a substantial medical and economic
burden on society; however, only 5%—-10% seek professional help. This narrative review meticulously examines a spectrum of interven-
tions, ranging from lifestyle modifications to emerging modalities, such as laser treatment and electroacupuncture.
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Since the mid-1990s, pelvic floor dysfunction diseases have
emerged as a prominent category among the top 5 chronic diseases
worldwide. Urinary incontinence (UI) is one of the most prevalent
symptoms in this group.!! Pelvic floor dysfunction diseases, nota-
bly UL, affect a substantial proportion of the global female popula-
tion, with estimates indicating a prevalence of at least 50%.*! Nev-
ertheless, the societal stigma surrounding the discourse on UI
symptoms contributes to the hesitancy of numerous women to seek
professional medical care, and only 15% of affected individuals
present to hospitals for expert assistance.”’

According to the definitions provided by the International Soci-
ety for Urinary Control and International Urogynecological Asso-
ciation, Ul is characterized as “a complaint of any involuntary uri-
nary leakage.!*” Urinary incontinence is categorized into 3 types:
urge urinary incontinence, stress urinary incontinence (SUI), and
mixed urinary incontinence.!*! Stress urinary incontinence, which
constitutes 23.7% of the cases,?! is the most prevalent subtype. It
involves involuntary urine leakage during activities that increase
intra-abdominal pressure, such as sneezing, coughing, laughing,
or exercising.”! A recent study'® revealed that the incidence of fe-
male Ul is 21.2 per 1000 person-years in China.
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Numerous potential pathogenic factors contribute to SUI develop-
ment. Most female patients present with a combination of diverse fac-
tors. Stress urinary incontinence not only inflicts substantial damage
on the physical and psychological well-being of female patients but
also imposes a considerable medical and economic burden on soci-
ety,”! evolving into a notable social issue.”! With the acceleration of
population growth and the aging of societies globally, SUI has
emerged as a pervasive public health concern, particularly in China.

Treatment modalities for SUI include both conservative and sur-
gical approaches, and conservative treatments are initially pre-
ferred for all types of UL!®! Conservative approaches are character-
ized by noninvasiveness, cost-effectiveness, minimal complications
and risks, outpatient application, patient empowerment, and high
efficacy in mild-to-moderate cases.

Lifestyle interventions should be prioritized as an initial step.!
These interventions encompass measures such as reducing the
body mass index (BMI),"” discontinuing smoking, abstaining
from coffee consumption, and avoiding strenuous physical activi-
ties that elevate intra-abdominal pressure, among others.'!! Nota-
bly, Sung et al."? conducted a randomized clinical trial and ob-
served that combining behavioral therapies with surgical interven-
tions yielded superior cure rates compared to surgery alone, as
evidenced by a follow-up period of 1 year. Obesity has emerged
as a significant risk factor for SUI in women,!"*! and mitigation
of SUIL-related symptoms is achievable through BMI reduction.™?!
Ptak et al."* demonstrated that both BMI and waist-to-hip ratio
can affect the effectiveness of pelvic floor muscle training (PFMTs),
asserting that outcomes are more favorable when BMI is <30 kg/
m? and waist-to-hip ratio is <0.8. Pang et al.'5! observed a signif-
icant association between SUI and visceral adipose index among
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adult women. Previous investigations'*®! have underscored a direct
correlation between a S-unit increase in BMI and a substantial
20%-70% increase in the risk of UL Recent meta-analyses!!”>'8!
indicate that bariatric surgery is an effective option for addressing
Ul in women with obesity, particularly in Asian populations.

Grip strength (GS) is an indicator of overall muscle strength
that tends to decline after middle age.'*”! Lower levels of GS
was associated with an increased prevalence and severity of
SUL A study reported!*®! that a 5% decrease in GS was associ-
ated with increased odds of de novo or persistent SUI (adjusted
odds ratio [OR], 1.60, p = 0.047). Conversely, a 5% increase in
appendicular lean mass (adjusted OR, 0.17; p = 0.004) and a
5% decrease in fat mass (adjusted OR, 0.53; p = 0.01) were as-
sociated with decreased odds of de novo/persistent SUL!?%! The
living environment is closely associated with the occurrence of
various chronic diseases, such as kidney stones and coronary
heart disease, which are closely linked to exposure to nephro-
toxic metals in the environment. Ni et al.!*'! analyzed informa-
tion from 4406 females in the National Health and Nutrition
Examination Survey spanning from 2005 to 2016. They re-
ported a positive correlation between the prevalence of Ul and
exposure to cadmium or lead. As the cadmium concentration
in the blood increased, the OR of SUI occurrence also increased,
reaching a peak at 4 pg/L. Mercury was not significantly associ-
ated with the occurrence of SUI or urge urinary incontinence.
Other lifestyle adjustments include managing constipation and
altering bowel habits, controlling chronic conditions such as di-
abetes and chronic obstructive pulmonary disease, quitting
smoking, reducing the consumption of caffeinated beverages
and alcohol, and avoiding or minimizing activities that increase
abdominal pressure.

Pelvic floor muscle (PFM) function is akin to a “hanging net,” pro-
viding essential support to the urethra, bladder, vagina, uterus, rec-
tum, and other tissues, thereby maintaining their normal positions
to execute their respective functions.*?** Impairment of PFMs, lig-
aments, and adjacent tissues results in diminished support for the
pelvic organs, giving rise to symptoms, including UI and pelvic or-
gan prolapse (POP). Pelvic floor muscle training involves conscious,
repetitive contractions, and relaxations of the PFMs, increasing
muscle tension and introducing urethral resistance to achieve the ex-
pected efficacy in treating female SUL*! Pelvic floor muscle training
is the primary conservative approach for treating SUI in women be-
cause of its increased feasibility, reduced complications, and antici-
pated subjective and objective cure rates.*®! A Cochrane review!?”!
reported that PEMT significantly contributed to the cure or im-
provement of symptoms related to SUI and other types of UL Pelvic
floor muscle training has shown potential in reducing the frequency
and quantity of leakage episodes during urine pad tests in clinical
settings, as well as alleviating symptoms based on Ul-specific ques-
tionnaires. In a meta-analysis by Lu et al.,*®! PEMT demonstrated
superior efficacy for symptoms related to Ul compared to routine
nursing, particularly in prenatal and postnatal women. Women
exhibiting inadequate self-management skills and a lack of aware-
ness regarding supervision or those without professional, long-
term training guidance may adhere inconsistently to PFMT,
resulting in suboptimal outcomes for some individuals. Advance-
ments in Internet technology and economic development have led
to the implementation of specialized applications to actively and
promptly guide, manage, and supervise patients following PEMT.

85

www.currurol.org

Pelvic floor muscle training is well-established for mild-to-moderate
SUIL; however, some researchers have suggested that supervised PFMT
may be more effective.

Many patients opt to actively engage with professional organi-
zations or hire personal coaches to seek expert assistance at a sub-
stantial cost. In a randomized clinical trial conducted by Dumoulin
et al.,*”! 362 community-dwelling women were recruited and di-
vided into 2 groups: 178 women who received group-based PFMT
and 184 women who received individual sessions. Following a
1-year follow-up, they observed that individual- and group-based
PEMT exhibited similar effectiveness for all secondary outcomes.
This study suggests that group-based PFMT is not inferior to indi-
vidual PFMT for the treatment of SUI and mixed urinary inconti-
nence in older women. Despite variations in the outcomes of differ-
ent studies, it is evident that PEMT, whether delivered individually
or in groups, remains a valuable and effective intervention for SUI
in women. The choice between individual- and group-based PFMT
may depend on factors such as patient preferences, resource avail-
ability, and specific goals of the intervention.

Biofeedback involves diverting electromyography signals into
timely visual and auditory cues, whereas while female patients with
SUI engage in PEMT.% This technique facilitates precise PEMT
guidance and improves patient outcomes. Electromyography bio-
feedback (EMG-BF), a subtype of biofeedback therapy,*!3*! was
the subject of a meta-analysis®® that integrated 21 studies
encompassing 1967 patients with EMG-BF + PFMT versus 1898
women with PFMT alone. The pooled results indicated that PFMT
combined with EMG-BF achieved superior outcomes compared
with PEMT alone in female SUI In a multicenter randomized con-
trolled trial, Hagen et al.l** compared 300 female patients treated
with PEMT plus EMG-BF with 300 patients treated with PFMT
alone at a 24-month follow-up. The results showed no significant
evidence of a notable difference in UI severity between the 2
groups, and they reported that routine PFMT associated with
EMG-BF was not recommended. A subsequent trial by Hagen
et al.1®! reached similar conclusions, affirming that PEMT alone
is the preferred option for female patients owing to lower compli-
cations and costs. The efficacy of PFMT is intricately linked to
body posture. A clinical predictive model developed by Brooks
et al.*®! demonstrated that female patients with better bladder sup-
port in the standing position and less severe symptoms were more
likely to experience successful outcomes of PEMT.

Electrical stimulation (ES) involves the activation of PFM groups
and nerves through an electric current, leading to the passive en-
hancement of PFM strength on a regular basis.®”! A meta-
analysis revealed that ES may improve short- and long-term incon-
tinence quality of life for female SUL but it appears to provide only
short-term reduction in urine leakage and long-term reduction in
the frequency of incontinence episodes.!*®! Biofeedback ES (BES)
is a therapeutic approach that combines ES with biofeedback,
wherein physiological changes resulting from the stimulation of
PEMs are fed back to the clinician. Subsequently, based on individ-
ual patient characteristics, varying pulse widths, frequencies, and
energy levels of ES were administered to promote passive contrac-
tion movements in the PEM group, enhancing their excitability and
improving both the strength and urinary control of these muscles.
Li et al.®?! utilized ES to treat postpartum women and observed a
significant improvement in muscle strength with ES treatment.
However, a prospective randomized controlled trial reported no
significant difference in PFM strength between the ES and control
groups. In a randomized controlled trial conducted by Lv et al.,[”!
60 patients who underwent POP surgery were included. Among
them, 30 received conventional care and the remaining 30 received
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BES. They reported that BES treatment significantly improved uri-
nary function, PFM strength, and quality of life. The simultaneous
integration of necessary passive muscle contractions (ES/BES)
with PEMT and periodic assessments can enhance treatment
effectiveness.

Laser therapy is increasingly regarded as a noninvasive intervention
for gynecological diseases and has emerged as a preferred alternative
therapy. Recently, lasers have been used to treat various gynecolog-
ical conditions, including genitourinary syndrome of menopause,
vulvovaginal atrophy, vaginal relaxation, and UL Two main types
of lasers are commonly utilized: the CO, laser and vaginal erbium
ER: YAG laser (VEL).*Y The efficacy of intravaginal CO, lasers
for the treatment of Ul was first reported in 2009. It not only
tightens the anterior fascia but also elevates and supports the blad-
der bottom and urethra, thereby reducing urethral hyperactivity
and improving urethral closure functions.*”! A clinical trial con-
ducted by Gaspar et al.*"! using VEL for treating type Il SUI dem-
onstrated promising results in the International Consultation on In-
continence Questionnaire—Urinary Incontinence Short Form
(ICIQ-SF) and 1-hour pad weight test; all patients tolerated the ther-
apy well, and the adverse effects were mild and transient. They sug-
gested that VEL is a potential alternative to invasive surgical treat-
ments. The pooled results of a meta-analysisi**! that included 16
studies with 899 patients with SUI showed that laser therapies
(VEL and CO, laser) achieved better outcomes based on the median
changes in the ICIQ-SF score and 1-hour pad weight test results. In
addition, the Pelvic Organ Prolapse/Urinary Incontinence Sexual
Function Questionnaire-12 score increased after laser treatment.
Zhang et al.l*¥! conducted a meta-analysis in 2023, which incorpo-
rated 6 randomized controlled trials (RCTs) and 577 SUI patients
in this study, and CO, laser did not significantly improve the
ICIQ-SF score at all visits. They observed no prior efficacy of
energy-based therapy compared to placebo intervention for SUL
Different studies used various research designs, CO, lasers treatment
parameters, follow-up times, and evaluation criteria. However, the
efficacy of CO, laser therapy remains controversial based on
short-term clinical studies. Additionally, the long-term sequelae in
the vulva and vagina remain unclear. Therefore, definitive conclu-
sions regarding the effectiveness and safety of treatment can only
be drawn through rigorous controlled studies with meticulous de-
signs and extensive sample collection.

In recent years, radiofrequency (RF) therapy has been widely
used to treat vaginal laxity. Unlike lasers, RF operates via RF
waves in Hertz. Its mechanism can be summarized as releasing
RF energy at predetermined tissue depths, promoting the synthesis
of various proteins such as heat shock proteins, matrix metallopro-
teinases (MMP), collagen, and elastin neogenesis, remodeling of
the extracellular matrix (resulting in increased proportions of
smooth muscle and collagen), and deposition of hyaluronic acid.
Additionally, the application of thermal energy to the vaginal wall
stimulates epithelial cell proliferation, angiogenesis, and the forma-
tion of intrinsic collagen and enhances vaginal lubrication.!** The
application of thermal energy to the vaginal wall stimulates epithelial
cell proliferation, promotes angiogenesis, and enhances the formation
of intrinsic collagen, thereby improving vaginal lubrication.!*5#¢!
Leibaschoff et al*®! reported statistically significant improvements
in ICIQ-SF and Urogenital Distress Inventory-6 scores following
temperature-controlled RF treatment. A randomized controlled
trial **! compared the efficacy of microablative RF (MRF) with PEMT
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in treating SUL Thirty-nine patients were assigned to the PFMT
group, 39 to the MRF group, and 39 to the PFMT + MRF group. Af-
ter treatment, significant improvements were observed in the urinary
symptom questionnaire scores for all 3 groups, with the RF + PFMT
group showing the greatest improvement. Compared with the PEMT
group, both the RF and RF + PFMT groups exhibited significantly
higher subjective cure rates. There was a noticeable decrease in the
1-hour pad test volume in all patients, with no statistically significant
difference. No severe complications were reported in any patient. One
patient in the MRF group experienced mild vaginal burning, which re-
solved spontaneously without specific intervention. Radiofrequency
can alleviate SUI symptoms in the short term. However, the number
of clinical studies applying RF to SUI is limited, and the quality of pub-
lished research is low. Therefore, high-quality studies are needed to in-
vestigate the effectiveness and safety of RF and provide a solid founda-
tion for clinical practice.

Magnetic stimulation (MS) is a noninvasive, effective, and safe
therapeutic modality for SUI, which was approved by the Food
and Drug Administration in 1998.1*7! This approach involves al-
tering the magnetic field, resulting in substantial enhancement of
PFMs and endurance through repeated activation of the terminal
motor nerve fibers and motor end-plates.*”! Lim et al.*®! con-
ducted an RCT in which 120 SUI were incorporated (60 in the
pulsed MS [PMS] group and 60 in the sham PMS group), and ob-
served higher treatment satisfaction in the PMS group than in the
sham group. The PMS group felt much or very much better, ac-
cording to Patient Global Index of Improvement. A meta-
analysis'**! of 6 RCTs found that the MS group exhibited higher
quality-of-life scores and lower ICIQ-SF scores compared with
the placebo group. Moreover, the MS group exhibited a higher ob-
jective cure rate. In addition, MS treatment significantly reduced
the number of Ul episodes and urine loss in pad tests. No signifi-
cant treatment-related adverse reactions were associated with
MS. In the short-term, MS was demonstrated to have satisfactory
efficacy for SUI without significant treatment-related adverse ef-
fects. However, clinical data on the long-term effectiveness and
safety of MS are lacking.

For a long time, pessaries have been widely employed in the treat-
ment of POP, demonstrating satisfactory efficacy in both long- and
short-term follow-ups.'*®! There are various types of pessaries, and
we selected them based on the patients’ symptoms and sexual activ-
ity. The pessary is placed within the vagina and supports the pelvic
floor structures to achieve therapeutic effects, particularly in pa-
tients who refuse or are unsuitable for surgery. Recently, pessaries
have been used to treat SUL Incontinence pessaries support the ure-
thra and bladder wall and extend the urethral length, thereby in-
creasing the resistance around the urethra and preventing SULP!
According to a retrospective clinical study by Hall et al.®?! in
2023, compared with PFMT and surgery, the incontinence pessary
had the lowest treatment failure rate. Another study reported the
effective rate of incontinence pessary in treating SUI to be 83%,
with 76% of women continuing use after 1 year.’? Proper wear-
ing and continuation of pessaries are closely associated with pa-
tient satisfaction.*3! Factors associated with the inability to wear
pessary correctly include widened vaginal openings, vaginal
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length < 6 cm, and posterior pelvic compartment defects.”*! In

February 2021, the Canadian Obstetrics and Gynecology Associa-
tion** updated guidelines for pessary, stating its high success rate
and low complication rate in treating SUI, advocating it as a first-
line treatment. The main complications of a pessary include in-
creased vaginal discharge, de novo dysuria, and natural falling
from the vaginal opening. In addition, pessaries are suitable for pa-
tients with SUI and POP. However, owing to the limited level of ev-
idence, the National Institute for Health and Care Excellence does
not recommend its use.*®! Finally, clinicians should provide compre-
hensive instructions to patients regarding the proper management of
the pessary to ensure effective symptom relief. Patients should also be in-
formed of common reactions or discomfort when using pessary devices
and their corresponding management methods.

Acupuncture, an essential component of traditional Chinese medi-
cine with a history of more than 2500 years, encompasses various
techniques, including electroacupuncture (EA). Electroacupuncture
has been widely utilized and has shown satisfactory efficacy in
treating a broad spectrum of diseases. However, the specific mecha-
nism of action of EA in SUI treatment remains unclear. Studies have
reported that EA may facilitate reinnervation and strengthen PFMs,
thereby improving the symptoms of SULF”*8 In a multicenter ran-
domized controlled trial conducted by Liu et al.’** in 2017, 252 pa-
tients with SUI received EA treatment and 252 received sham EA.
After 6 weeks of treatment, they observed a greater decrease in mean
urine leakage in the EA group than in the sham EA group. Addition-
ally, they reported that the change in mean 72-hour incontinence ep-
isodes from baseline was greater in the EA group than in the control
group, with between-group differences of 1 episode in weeks 1-6
and 2.1 episodes in weeks 27-30. No serious treatment-related
complications were observed in either group. A meta-analysis/®”’
published in 2020 demonstrated that EA effectively ameliorated
the symptoms of SUI and reduced 1-hour urine leakage. A meta-
analysis'®'! including 4 RCTs and a total of 690 patients was con-
ducted to compare acupuncture treatment with the sham acupuncture
group. The results demonstrated that acupuncture significantly
outperformed the sham acupuncture group in reducing mean urine
leakage, improving the 1-hour pad test, decreasing 72-hour incon-
tinence episodes, lowering ICIQ-SF scores and enhancing patient
self-evaluation. The incidence of complications (primarily pain, he-
matoma, and infection) did not differ significantly between the 2
groups. Currently, most studies are short-term, with small sample
sizes. Although acupuncture has shown promise in improving the
symptoms of SUI in the short term, long-term follow-up data are
lacking. Similarly, existing studies were predominantly conducted
in Asia, with the majority of participants being Chinese, which
could introduce selection bias. Electroacupuncture treatment still
faces significant challenges, and further research is required to
demonstrate its long-term efficacy and mechanisms of action.

No pharmacological treatments have been approved for SUI by the
Food and Drug Administration, there are no approved pharmaco-
logical treatments for SUL Duloxetine hydrochloride was approved
by the European Medicines Agency in 2004 for the treatment.
Duloxetine hydrochloride, a dual serotonin and norepinephrine re-
uptake inhibitor, can increase bladder capacity and striated urethral
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sphincter activity, presumably through central actions in the spinal
cord of cats.[! A meta-analysis'®*! reported a significantly greater de-
crease in the frequency of incontinence episodes in the duloxetine
group than in the placebo group. Common adverse events include
nausea, constipation, dry mouth, and fatigue. Physicians should offer
drug treatment as an option for patients with SUI who do not respond
to other conservative treatments and wish to avoid surgical interven-
tion. However, they should strictly adhere to contraindications and
provide detailed information on potential adverse events. It is crucial
to acknowledge that drug treatments are subject to ongoing research
and that their effectiveness may vary from person to person.

Previous studies!®* ¢! suggested that a reduction in local estro-
gen levels may lead to PFMs atrophy and degenerative changes in
the lower urinary tract. Animal experiments!®” have indicated that
after the local application of appropriate doses of estrogen in the
vaginal canal of SUI mice, the expression of type I collagen, type
III collagen, elastin, tissue inhibitor of metalloproteinase-1, and tis-
sue inhibitor of metalloproteinase-2 increased, while the expres-
sion of matrix metalloproteinase-2 and matrix metalloproteinase-
9 decreased. Additionally, this treatment increased the leak point
pressure and abdominal leak point pressure in SUI mice.

A Cochrane systematic review®®! indicated that local estrogen ad-
ministration may ameliorate Ul symptoms, with no reports of severe
short-term adverse events. However, high-quality evidence supporting
the use of local estrogen preparations in SUI is lacking. Systemic hor-
mone replacement therapy is not recommended for SUI treatment.
Strict attention should be paid to contraindications when using local es-
trogen preparations. Caution should be exercised during use, with con-
tinuous follow-up after medication. If adverse events become intolerable
or symptoms recur, medication adjustments should be made promptly.

In the management of SUI, careful consideration of related comor-
bid diseases, such as POP and overactive bladder, is essential, as
they significantly impact outcomes. Addressing these comorbid
conditions not only improves the overall effectiveness of SUI man-
agement but also ensures a more comprehensive and tailored ap-
proach to patient healthcare, promoting better outcomes and en-
hancing quality of life. Pelvic floor muscle training remains the pri-
mary choice among conservative treatments for SUl in women, and
supervised PFMT may be better. Patients should select treatment
options judiciously based on their individual factors and conditions.
Energy-based therapies are acknowledged for their noninvasive nature;
however, they are not recommended as first-line therapies, and their
long-term effects and safety still require validation. The landscape of
treatments for female SUL is evolving toward diversification, individual-
ization, efficiency, and minimally invasive approaches. Comprehensive
diagnostic and personalized treatment strategies should be devised for
patients with SUI to optimize treatment efficacy.

None.

Not applicable.

The authors declare that they have no conflict of interest.


www.currurol.org

Luo and Niu e Volume 19 e Issue 2 @ 2025

This work was supported by the National Key Research and De-
velopment Program of China, no. 2021YFC2009100; Science
and Technology Department of Sichuan Province Project, no.
237ZYDF2049; and Sichuan Provincial Health Commission Pro-
ject, no. 21Z2D002 (all to XN).

CL, XN: Project development, data collection, manuscript writing,
and editing.
All the authors have approved the final manuscript.

This narrative review is based on data and studies that are publicly
available in peer-reviewed journals and online databases, as refer-
enced throughout the manuscript.

[1] Nandy S, Ranganathan S. Urge incontinence. StatPearls. Treasure Island,
FL: StatPearls Publishing; 2023.

[2] Minassian VA, Stewart WF, Wood GC. Urinary incontinence in women:
Variation in prevalence estimates and risk factors. Obstet Gynecol 2008;
111(2 Pt 1):324-331.

[3] Lee HY, Rhee Y, Choi KS. Urinary incontinence and the association with
depression, stress, and self-esteem in older Korean women. Sci Rep 2021;
11(1):9054.

[4] Martinez S, Martel P, Roth B, Grilo N. Urinary incontinence: A good
diagnosis as a basis for treatment. Praxis 2022;110(1):32-37.

[5] Moossdorff-Steinhauser HFA, Berghmans BCM, Spaanderman MEA, Bols
EMJ. Prevalence, incidence and bothersomeness of urinary incontinence
between 6 weeks and 1 year post-partum: A systematic review and meta-
analysis. Int Urogynecol | 2021;32(7):1675-1693.

[6] Pang H, Lv J, Xu T, et al. Incidence and risk factors of female urinary
incontinence: A 4-year longitudinal study among 24,985 adult women in
China. BJOG 2022;129(4):580-589.

[7] Brazzelli M, Javanbakht M, Imamura M, et al. Surgical treatments for
women with stress urinary incontinence: The ESTER systematic review
and economic evaluation. Health Technol Assess 2019;23(14):1-306.

[8] Hu ]S, Pierre EF. Urinary incontinence in women: Evaluation and
management. Am Fam Physician 2019;100(6):339-348.

[9] Nambiar AK, Arlandis S, Bo K, et al. European Association of Urology
guidelines on the diagnosis and management of female non-neurogenic lower
urinary tract symptoms. Part 1: Diagnostics, overactive bladder, stress urinary
incontinence, and mixed urinary incontinence. Eur Urol 2022;82(1):49-59.

[10] Pereira TA, D’Ancona CAL, Candido EC, Achermann APP, Chaim EA.
Prevalence of LUTS and urodynamics results in obese women. Newurourol
Urodyn 2022;41(1):468-474.

[11] Wu JM. Stress incontinence in women. N Engl | Med 2021;384(25):
2428-2436.

[12] Sung VW, Borello-France D, Newman DK, et al. Effect of behavioral and

pelvic floor muscle therapy combined with surgery vs surgery alone on
incontinence symptoms among women with mixed urinary incontinence:

The ESTEEM randomized clinical trial. JAMA 2019;322(11):1066-1076.

Doumouchtsis SK, Loganathan ], Pergialiotis V. The role of obesity on

urinary incontinence and anal incontinence in women: A review. BJOG
2022;129(1):162-170.

Ptak M, Cie¢wiez S, Brodowska A, Szylifska A, Starczewski A, Rotter L.

The effect of selected exercise programs on the quality of life in women

with grade 1 stress urinary incontinence and its relationship with various

body mass indices: A randomized trial. Biomed Res Int 2020;2020:

1205281.

Pang H, Yin Y, Xue J, et al. Associations between visceral adipose index

and stress urinary incontinence among US adult women: A cross-
sectional study. World | Urol 2023;41(12):3671-3678.

Subak LL, Richter HE, Hunskaar S. Obesity and urinary incontinence:

Epidemiology and clinical research update. | Urol 2009;182(6 Suppl):

S2-S7.

(13]

(14]

[15]

[16]

88

www.currurol.org

[17] Zhang J, Gao L, Liu M, Liu C. Effect of bariatric surgery on urinary
incontinence in obese women: A meta-analysis and systematic review.
Female Pelvic Med Reconstr Surg 2020;26(3):207-211.

[18] Purwar B, Cartwright R, Cavalcanti G, Digesu GA, Fernando R, Khullar
V. The impact of bariatric surgery on urinary incontinence: A systematic
review and meta-analysis. In Urogynecol | 2019;30(8):1225-1237.

[19] Zhang N, Mao W, Sun S, et al. Association between grip strength and

stress urinary incontinence of NHANES 2011-2014. BMC Womens

Health 2023;23(1):521.

Suskind AM, Cawthon PM, Nakagawa S, et al. Urinary incontinence in

older women: The role of body composition and muscle strength: From

the Health, Aging, and Body Composition Study. | Am Geriatr Soc 2017,

65(1):42-50.

NiJ, Li Z, Lu Y, et al. Relationship between exposure to cadmium, lead,

and mercury and the occurrence of urinary incontinence in women.

Environ Sci Pollut Res Int 2022;29(45):68410-68421.

Woodley SJ, Boyle R, Cody JD, Merkved S, Hay-Smith EJC. Pelvic floor

muscle training for prevention and treatment of urinary and faecal

incontinence in antenatal and postnatal women. Cochrane Database Syst

Rev 2017;12(12):CD007471.

Slade SC, Morris ME, Frawley H, Hay-Smith J. Comprehensive reporting

of pelvic floor muscle training for urinary incontinence: CERT-PFMT.

Physiotherapy 2021;112:103-112.

[24] Basnet R. Impact of pelvic floor muscle training in pelvic organ prolapse.
Int Urogynecol | 2021;32(6):1351-1360.

[25] Jaffar A, Mohd-Sidik S, Foo CN, Admodisastro N, Abdul Salam SN, Ismail
ND. Improving pelvic floor muscle training adherence among pregnant
women: Validation study. JMIR Hum Factors 2022;9(1):e30989.

[26] Kucukkaya B, Kahyaoglu Sut H. Effectiveness of pelvic floor muscle and
abdominal training in women with stress urinary incontinence. Psychol
Health Med 2021;26(6):779-786.

[27] Dumoulin C, Cacciari LP, Hay-Smith EJC. Pelvic floor muscle training versus no
treatment, or inactive control treatments, for urinary incontinence in women.
Cochrane Database Syst Rev 2018;10(10):CD005654.

[28] LuJ, Zhang H, Liu L, et al. Meta-analysis of perinatal pelvic floor muscle
training on urinary incontinence. West | Nurs Res 2021;43(6):597-60S.

[29] Dumoulin C, Morin M, Danieli C, et al. Group-based vs individual pelvic

floor muscle training to treat urinary incontinence in older women: A

randomized clinical trial. JAMA Intern Med 2020;180(10):1284-1293.

Nunes EFC, Sampaio LMM, Biasotto-Gonzalez DA, Nagano RCDR,

Lucareli PRG, Politti F. Biofeedback for pelvic floor muscle training in

women with stress urinary incontinence: A systematic review with meta-

analysis. Physiotherapy 2019;105(1):10-23.

Ozlii A, Yildiz N, Oztekin O. Comparison of the efficacy of perineal and

intravaginal biofeedback assisted pelvic floor muscle exercises in women

with urodynamic stress urinary incontinence. Neurourol Urodyn 2017;

36(8):2132-2141.

Chmielewska D, Stania M, Kucab-Klich K, et al. Electromyographic

characteristics of pelvic floor muscles in women with stress urinary

incontinence following sEMG-assisted biofeedback training and Pilates
exercises. PloS One 2019;14(12):e0225647.

Wu X, Zheng X, Yi X, Lai P, Lan Y. Electromyographic biofeedback for

stress urinary incontinence or pelvic floor dysfunction in women: A

systematic review and meta-analysis. Adv Ther 2021;38(8):4163-4177.

[34] Hagen S, Elders A, Stratton S, et al. Effectiveness of pelvic floor muscle training with
and without electromyographic biofeedback for urinary incontinence in women:
Multicentre randomised controlled trial. BMJ 2020;371:m3719.

[35] Hagen S, Bugge C, Dean SG, et al. Basic versus biofeedback-mediated
intensive pelvic floor muscle training for women with urinary
incontinence: The OPAL RCT. Health Technol Assess 2020;24(70):1-144.

[36] Brooks KCL, Varette K, Harvey MA, et al. A model identifying characteristics

predictive of successful pelvic floor muscle training outcomes among women

with stress urinary incontinence. I Urogynecol | 2021;32(3):719-728.

Lv A, GaiT,Zhang S, Feng Q, Li Y. Electrical stimulation plus biofeedback

improves urination function, pelvic floor function, and distress after

reconstructive surgery: A randomized controlled trial. Int | Colorectal

Dis 2023;38(1):226.

Han X, Shen H, Chen J, Wu Y. Efficacy and safety of electrical stimulation

for stress urinary incontinence in women: A systematic review and meta-

analysis. Int Urogynecol | 2022;33(4):789-799.

Li W, Hu Q, Zhang Z, Shen F, Xie Z. Effect of different electrical

stimulation protocols for pelvic floor rehabilitation of postpartum

women with extremely weak muscle strength: Randomized control trial.

Medicine (Baltimore) 2020;99(17):e19863.

Gambacciani M, Palacios S. Laser therapy for the restoration of vaginal

function. Maturitas 2017;99:10-15.

[20

[21

[22

23

[30]

[31

[32

[33]

[37]

[38]

[39]

[40]


www.currurol.org

Luo and Niu e Volume 19 e Issue 2 ® 2025

[41] Gaspar A, Brandi H. Non-ablative erbium YAG laser for the treatment of
type III stress urinary incontinence (intrinsic sphincter deficiency). Lasers
Med Sci 2017;32(3):685-691.

[42] Wang Y, Wang C, Song F, Zhou Y, Wang Y. Safety and efficacy of vaginal
laser therapy for stress urinary incontinence: A meta-analysis. Ann Palliat
Med 2021;10(3):2736-2746.

[43] Zhang C, Chen Y, Liu S, Chen J, Shen H, Luo D. Effect of vaginal energy-
based treatment on female stress urinary incontinence: A systematic review
and meta-analysis of randomized controlled trials. World | Urol 2023;41
(2):405-411.

[44] Nkengne A, Papillon A, Bertin C. Evaluation of the cellulite using a thermal
infra-red camera. Skin Res Technol 2013;19(1):e231-e237.

[45] Slongo H, Lunardi ALB, Riccetto CLZ, Machado HC, Juliato CRT.
Microablative radiofrequency versus pelvic floor muscle training for stress
urinary incontinence: A randomized controlled trial. Irit Urogynecol | 2022;33
(1):53-64.

[46] Leibaschoff G, Izasa PG, Cardona JL, Miklos JR, Moore RD.
Transcutaneous temperature controlled radiofrequency (TTCRF) for the
treatment of menopausal vaginal/genitourinary symptoms. Surg Technol
Int 2016;29:149-159.

[47] Lim R, Lee SW, Tan PY, Liong ML, Yuen KH. Efficacy of electromagnetic
therapy for urinary incontinence: A systematic review. Neurourol Urodyn
2015;34(8):713-722.

[48] Lim R, Liong ML, Leong WS, Khan NAK, Yuen KH. Patients’ perception
and satisfaction with pulsed magnetic stimulation for treatment of female
stress urinary incontinence. It Urogynecol | 2018;29(7):997-1004.

[49] Sun K, Zhang D, Wu G, et al. Efficacy of magnetic stimulation for female
stress urinary incontinence: A meta-analysis. Ther Adv Urol 2021;13:
17562872211032485.

[50] Shah SM, Sultan AH, Thakar R. The history and evolution of pessaries for pelvic
organ prolapse. Int Urogynecol | Pelvic Floor Dysfunct 2006;17(2):170-175.

[51] Nygaard I. Prevention of exercise incontinence with mechanical devices. |
Reprod Med 1995;40(2):89-94.

[52] Hall EF, Biller DH, Buss JL, et al. Medium-term outcomes of conservative
and surgical treatments for stress urinary incontinence: A Medicare claims
analysis: Developed by the AUGS Payment Reform Committee.
Urogynecology (Phila) 2023;29(6):536-544.

[53] Trowbridge ER, Fenner DE. Practicalities and pitfalls of pessaries in older
women. Clin Obstet Gynecol 2007;50(3):709-719.

[54] Hanson LA, Schulz JA, Flood CG, Cooley B, Tam F. Vaginal pessaries in
managing women with pelvic organ prolapse and urinary incontinence:
Patient characteristics and factors contributing to success. [nt Urogynecol
] Pelvic Floor Dysfunct 2006;17(2):155-159.

[55] Harvey MA, Lemieux MC, Robert M, Schulz JA. Guideline No. 411:
Vaginal pessary use. | Obstet Gynaecol Can 2021;43(2):255-266.¢1.

89

www.currurol.org

[56] National Institute for Health and Care Excellence (NICE). Urinary
incontinence: The management of urinary incontinence in women. 2020.

[57] Wang S, Zhang S. Simultaneous perineal ultrasound and vaginal pressure
measurement prove the action of electrical pudendal nerve stimulation in
treating female stress incontinence. BJU Int 2012;110(9):1338-1343.

[58] Zhong Y, Song Y, Zeng F, Zhao Y, Black B, Guan Y. Effectiveness of
electroacupuncture for female stress urinary incontinence: A systematic
review and meta-analysis. | Tradit Chin Med 2020;40(5):707-720.

[59] Liu Z, Liu Y, Xu H, et al. Effect of electroacupuncture on urinary leakage
among women with stress urinary incontinence: A randomized clinical
trial. JAMA 2017;317(24):2493-2501.

[60] Lai X, Zhang ], Chen J, Lai C, Huang C. Is electroacupuncture safe and

effective for treatment of stress urinary incontinence in women? A systematic

review and meta-analysis. | Irit Med Res 2020;48(10):300060520948337.

Cui Y, Ma Q, Zhang Y, Wei G, Zhou Z. The efficacy and safety of

acupuncture in treating stress urinary incontinence in women from a

meta-analysis of four randomized controlled trials. Arch Esp Urol 2023;

76(1):40-49.

[62] Thor KB, Katofiasc MA. Effects of duloxetine, a combined serotonin and

norepinephrine reuptake inhibitor, on central neural control of lower

urinary tract function in the chloralose-anesthetized female cat. |

Pharmacol Exp Ther 1995;274(2):1014-1024.

LiJ, Yang L, Pu C, Tang Y, Yun H, Han P. The role of duloxetine in stress

urinary incontinence: A systematic review and meta-analysis. Int Urol

Nephrol 2013;45(3):679-686.

[64] Kim CM, Jeon MJ, Chung DJ, Kim SK, Kim JW, Bai SW. Risk factors for
pelvic organ prolapse. Int | Gynaecol Obstet 2007;98(3):248-251.

[65] Aoyagi Y, Shephard R]. Aging and muscle function. Sports Med 1992;14
(6):376-396.

[66] Dietz HP, Socha M, Atan IK, Subramaniam N. Does estrogen deprivation
affect pelvic floor muscle contractility? Int Urogynecol | 2020;31(1):
191-19%6.

[67] LiL,Hong$S, Li Y, et al. Application of estrogen for the treatment of stress
urinary incontinence in mice. Arch Gynecol Obstet 2022;305(4):
1115-1125.

[68] Taithongchai A, Johnson EE, Ismail SI, Barron-Millar E, Kernohan A,
Thakar R. Oestrogen therapy for treating pelvic organ prolapse in
postmenopausal women. Cochrane Database Syst Rev 2023;7(7):CD014592.

[61]

[63]

How to cite this article: Luo C, Niu X. A comprehensive review of conser-
vative therapies for female stress urinary incontinence: Advancements, effi-
cacy, and future directions. Curr Urol 2025;19(2):84-89. doi: 10.1097/
CU9.0000000000000270


www.currurol.org

