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Introduction: Overactive bladder is a major public health concern that negatively impacts a patient’s quality of life, and it is highly 
prevalent in menopausal women. Acupuncture has been suggested as a viable therapeutic approach. This study aimed to explore the 
effectiveness of thread-embedding acupuncture in postmenopausal women with overactive bladder.
Methods: This was a single-centre, single-arm, open-label study conducted on 20 postmenopausal women with overactive bladder. 
Participants received thread-embedding acupuncture treatment once a week for 8 weeks. Patients were evaluated using a bladder diary, 
overactive bladder symptom score (OABSS), and King’s Health Questionnaire (KHQ) at three time points: baseline, end of treatment 
(week 8), and 4 weeks after treatment completion (week 12).
Results: Nineteen participants completed the study. Average daily micturition frequency decreased significantly after thread- 
embedding acupuncture treatment (week 8: −2.55 ± 0.37, P=0.001, week 12: −2.69 ± 0.37, P=0.001). Daytime and nighttime 
micturition frequency and OABSS significantly decreased at week 8 and 12. However, no significant differences were observed in 
urgency, incontinence, or KHQ. No serious adverse events were reported.
Conclusion: Considering that thread-embedding acupuncture was shown to improve daily quality of life by reducing daytime and 
nighttime episodes, this pilot study suggests that thread-embedding acupuncture is a feasible alternative for treating overactive 
bladder.
Keywords: overactive bladder, postmenopausal women, quality of life, thread-embedding acupuncture, lower urinary tract symptoms

Introduction
Overactive bladder (OAB) is a common condition that affects a significant proportion of the population, particularly 
women, with its prevalence known to increase with age.1 This condition is characterised by symptoms such as urinary 
urgency, frequency, nocturia, and, in some cases, urge incontinence.2 Postmenopausal women are at a higher risk owing 
to physiological changes such as reduced oestrogen levels and weakened pelvic floor muscles.3 The impact of OAB on 
quality of life and mental health highlights the critical need for effective and sustained treatment approaches. The 
prevalence of OAB increases with age and necessitates long-term therapy for sustained symptom management. Given its 
chronicity, OAB management is often long-term.4 Indeed, there are various treatment options for OAB, but the 
discontinuation rate is high for various reasons.5

OAB is conventionally managed through behavioural therapies and pharmacological interventions according to guidelines.6 

Behavioural therapies, including behaviour modifications, pelvic floor exercises, and bladder retraining, require considerable 
time and effort and could thus be challenging for some individuals. Anti-muscarinic medications are typically prescribed, but 
they often have high discontinuation rates owing to side effects such as dry mouth and constipation.7 Surgical approaches such 

International Journal of Women’s Health 2024:16 2287–2296                                            2287
© 2024 Choi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of Women’s Health                                              Dovepress

Open Access Full Text Article

Received: 5 October 2024
Accepted: 18 December 2024
Published: 23 December 2024

In
te

rn
at

io
na

l J
ou

rn
al

 o
f W

om
en

's
 H

ea
lth

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-6068-5270
http://orcid.org/0000-0002-9426-823X
http://orcid.org/0000-0002-4997-8590
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


as intravesical botulinum toxin injections, sacral neuromodulation, augmentation cystoplasty, and urinary diversion are also 
considered.6 However, these approaches are invasive, and each option entails distinct risks and requires careful consideration.8 

Therefore, some patients with OAB prefer to explore safe and effective alternative therapies, including acupuncture.
Some clinical studies on acupuncture for OAB have showed a significant effect on OAB.9–11 The studies included in 

a previous review11 required acupuncture treatment 5 times per week; one RCT found that after 16 sessions of treatment, 
both active and sham acupuncture significantly reduced the frequency of urgency urinary incontinence (UUI) and both 
daytime and nighttime urinary frequency.12 However, the necessity for regular and long-term visits poses an inconve-
nience to patients and reduces treatment adherence. Additionally, it imposes an economic burden on patients, adding to 
the time spent on frequent hospital visitation.

Thread-embedding acupuncture (TEA), a contemporary form of acupuncture, is a type of acupuncture retention. This 
involves the insertion of absorbable threads, which are made of degradable materials with non-toxic byproducts, at 
specific acupuncture points, to provide sustained stimulation and therapeutic effects.13,14 The beneficial long-term effects 
of TEA have gained attention as a viable treatment for chronic conditions.13 Several studies have assessed the 
effectiveness and safety of TEA in chronic conditions including urinary diseases.15,16 To the best of our knowledge, 
no research papers evaluating the effects of TEA on OAB have been published to date.

Reports on the potential benefits of acupuncture in alleviating OAB symptoms remain insufficient, and understanding 
acupuncture better could reduce the incidence of minor side effects in all patients.9–11 To this end, the present study 
aimed to investigate the effectiveness and safety of TEA in postmenopausal women with OAB.

Materials and Methods
Study Design
This prospective, single-arm study was designed to evaluate outcomes before and after the intervention. The trial 
protocol complied with the Transparent Reporting of Evaluations with Nonrandomized Designs and Standards for 
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Reporting Interventions in Clinical Trials of Acupuncture guidelines. The study was approved by the Institutional Review 
Board of Dongguk University Ilsan Oriental Hospital (DUIOH 2022–07-003-004) and was prospectively registered at the 
Clinical Research Information Service (KCT0007892, 11/11/2022). All procedures in the study adhered to the 
Declaration of Helsinki. Full written informed consent was obtained from all participants prior to inclusion in the study.

Participants
The inclusion criteria were as follows: (1) age >40 years and not pregnant; (2) amenorrhea for ≥1 year and no history of 
hormone replacement therapy in the preceding 6 months; (3) frequent and urgent urination lasting for >3 months; (4) 
meeting the diagnostic criteria for OAB with a total score of ≥3 on the Korean version of the overactive bladder symptom 
score (OABSS);17 (5) urinary urgency as defined by the urgency rating scale (URS) as ≥2 points and an average urinary 
frequency of ≥8 times/day and/or UUI, according to a 3-day bladder diary, over a 1-week screening period; (6) agreement 
with study protocols after sufficient explanation.

The exclusion criteria were as follows: (1) pregnancy; (2) urinary tract infection upon urine examination; (3) stress 
urinary incontinence without OAB symptoms; (4) suspected urinary dysfunction due to neurological damage; (5) history 
of cystocele, uterine prolapse, or similar diseases; (6) history of obstructive uropathy conditions, such as urolithiasis or 
urinary tract tumours; (7) history of surgery on the urethra or bladder; (8) history of urinary tract malignancy; (9) history 
of neurological or psychiatric diseases; (10) presence of artificial pacemaker or implantable cardioverter-defibrillator in 
the chest; (11) experience of hypersensitivity or any other side effect after acupuncture treatment; (12) involvement in 
any other clinical trial in the preceding 3 months; (13) taking a drug that may affect bladder function within 1 month 
before trial commencement; (14) insufficient literacy to complete study documents.

Interventions
The participants received TEA once a week for 8 weeks using TEA needles (31G, 25 mm; Dong-Bang Acupuncture, 
Inc., Seoul, Korea) at 9 specific acupoints. These included the traditional acupuncture points CV3, SP6, KI3, BL32, and 
BL35; CV3 was unilaterally needled, whereas KI3, SP6, BL32, and BL35 were needled bilaterally (Figure 1). The details 
of the procedure were established through a consensus among clinical experts based on previous related studies.9–11,18–20

Prior to each session, the skin was sterilised, and TEA was administered at the designated points. Practitioners, who 
were licensed Korean medicine doctors with at least one year of clinical experience, carefully inserted the TEA needles, 
leaving the absorbable polydioxanone thread in the body while immediately removing the needle. All interventions were 
performed using disposable TEA needles, and practitioners wore sterile gloves. Any other therapies for OAB during the 
course of this study were not allowed.

Assessment and Outcome Measures
Primary Outcome
The primary outcome for this trial was the change in the number of micturitions per 24 hours based on a 3-day bladder 
diary before and after treatment (baseline and week 8). A 3-day bladder diary was checked at visits 1 (baseline), 8 
(week 8), and 9 (follow-up period, week 12). The diary submission included the time of each micturition and the 
intensity of urgency using a five-point scale (1=no urgency, 2=mild urgency, 3=moderate urgency, 4=severe urgency, and 
5=UUI). Urinary urgency was defined in this study as a total count if the URS score recorded in the 3-day bladder diary 
was >2 points, indicating a mild urinary urgency symptom.

Secondary Outcomes
The secondary outcome measurement included daytime and nocturnal micturitions per 24 hours, the total number of 
urinary urgencies for 3 days, and the total number of UUI for 3 days, as identified using the same version of the 3-day 
bladder diary before and after treatment. The OABSS and King’s Health Questionnaire (KHQ) scores were used as 
secondary measurements. The Korean versions of the OABSS17 and KHQ21 were administered at the initial screening, 
visit 8, and visit 9.
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The OABSS evaluates the severity of OAB symptoms by using a composite score ranging from 0 to 15, with higher 
scores indicating more severe symptoms.22 Severity is defined as mild if the total score is <5, severe if the score is 6–11, 
and most severe if the score is ≥12.

The KHQ is a self-described urinary symptom questionnaire used to assess the severity of urinary symptoms and the 
effect of urination symptoms on quality of life,23 with lower scores indicating better quality of life.

Safety Assessment
Safety assessment was conducted on all 20 participants enrolled in this study and treated at least once. The presence of 
adverse events (AEs) was monitored for the entirety of the study. Any undesirable or unintentional signs, symptoms, or 
diseases after the intervention/during the clinical period were considered AEs, regardless of their association with the 
intervention. The evaluator determined the severity (none, mild, moderate, or severe) and the correlation between the AE 
and the intervention (definitely related, probably related, possibly related, probably unrelated, definitely not related, or 
unclear). Vital signs were recorded at each visit along with physical at screening and laboratory tests, including 
urinalysis, at screening and visit 8.

Sample Size and Statistical Analysis
Because this was a preliminary pilot study for an advanced clinical trial, no sample size calculations were performed. The 
minimal sample size was determined to explore the effectiveness and safety of TEA treatment in OAB and was based on 
a previous study.24 The analysis was based on the modified intention-to-treat (ITT) set, which included participants who were 
enrolled but excluded if they were never treated for or diagnosed with the primary outcome. Continuous variables are 
presented as means ± standard deviations, and categorical variables are presented as frequencies (%). A linear mixed model for 
repeated measures was used to compare all outcome measurements over time. The least-squares mean and standard error over 

Figure 1 A thread embedding acupuncture needle and location of acupuncture points.
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time were calculated using the model. The means differences and 95% confidence intervals for scores in visits 8 and 9 were 
calculated in comparison with the baseline scores (visit 1). Dunnett’s method was used to adjust p-values for multiple 
comparisons. Statistical analyses were performed using Python 3.9.17 (Python Software Foundation, Wilmington, Delaware, 
United States), with a significance level of 5% using two-sided tests.

Results
Study Participants
Between October 26, 2022, and April 12, 2023, 23 postmenopausal women with OAB were screened, and 20 participants 
were ultimately enrolled (recruitment rate, 86.96%). One participant withdrew consent and dropped out of the study. The 
adherence and completion rates were both 95%. Nineteen participants were included in the ITT analysis (Figure 2).

Figure 2 Flow chart of the enrollment of study participants.
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Baseline patient characteristics are summarised in Table 1. The mean age was 58.26 ± 4.78 years, and body weight 
was 58.83 ± 4.21 kg. The average duration of OAB symptoms was 107.74 ± 112.44 months, and 8 participants had 
received previous treatment of OAB (Table 1).

Primary Outcome
Table 2 shows a comparison of the average number of micturitions per 24 hours at baseline (visit 1), the end of treatment 
(visit 8), and 1-month after treatment (visit 9). At baseline, the average 24-hour urination numbers were 10.71 ± 2.47; At 
the end of the treatment, this decreased to 8.16 ± 1.99; and at the 4-week follow-up, it was 8.02 ± 2.1. The differences 
between visits 0, 8, and 9 were statistically significant (p=0.001 and p=0.001, respectively; Table 2).

Secondary Outcomes
Daytime and Nighttime Micturition per 24 hours
Daytime micturition per 24 hours was defined as the number of urination sessions after waking up in the morning and 
before bedtime. Daytime voiding frequency showed a reduction from 8.58±2.24 before treatment to 7.02±1.74 post- 
treatment and 6.68±1.86 at visit 9 (p=0.032, p=0.008, respectively). Significant differences were found before and after 
treatment and at 1 month after treatment.

Nocturnal micturition per 24 hours was defined as the number of times a patient woke up for urination from bed at 
night and before waking up on the following day. Nighttime voiding frequency also decreased from 2.13 ± 0.77 before 
treatment to 1.14 ± 0.76 post-treatment and 1.23 ± 0.82 at visit 9 (p=0.001, p=0.002, respectively). Differences were 
considered statistically significant.

OABSS Score
At baseline, the OABSS was approximately 7, indicating severe OAB symptoms. The OABSS score decreased to 
approximately 4 post-treatment, indicating mild symptom severity. At visit 9, a month after treatment, the OABSS score 
was sustained to approximately 4. These differences were statistically significant (p=0.003, p=0.006, respectively).

Table 1 Baseline Participant Characteristics

Characteristics Values (mean ± SD)

Height (cm), mean (SD) 159.92 ± 6.21
Weight (kg) 58.83 ± 4.21

Age (years) 58.26 ± 4.78

Menopause age (years) 51.26 ± 4.08
Full-term delivery, n 2.05 ± 0.40

Spontaneous delivery, n 1.21 ± 1.08

Caesarean section, n 0.84 ± 0.96
Duration of OAB symptoms (months) 107.74 ± 112.44

Experience of treating OAB symptoms, n (%) Yes 8 (42.11)

No 11 (57.89)

Experience of HRT, n (%) Yes 1 (5.26)
No 18 (94.74)

Smoking, n (%) Yes 0 (0)

No 19 (100)
Alcohol consumption, n (%) Yes 4 (21.05)

No 15 (78.95)

Abbreviations: OAB, overactive bladder; HRT, hormone replacement treatment; SD, 
standard deviation.
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Total Number of Urinary Urgencies
At baseline, the number of urgencies was 19.26 ± 9.87. After treatment, the number of urgencies decreased to 15.68 ± 6.84 in 
visit 8 and 14.32 ± 8.16 in visit 9, and these differences were not statistically significant (p=0.323, p=0.132, respectively).

In this study, UUI was defined as “a situation in which urine leaks after a sudden and intense urge to urinate”. As 
shown in Table 2, the baseline UUI was 0.53 ± 0.90, ie, below 1 time. After treatment, the numbers of UUI were 0.84 ± 
2.12 at visit 8 and 0.16 ± 0.50 at visit 9. There were no significant differences between the groups (p=0.697, p=0.616, 
respectively).

KHQ Score
Table 2 lists the differences in scores over time from baseline to visit 9. At baseline, the mean KHQ scores were 409.76 ± 
163.01, which decreased to 355.26 ± 160.52 at visit 8 (p=0.458) and to 264 ± 143.71 at visit 9 (p=0.011).

Safety
Adverse Events
No AEs occurred during the treatment; however, two AEs were reported in one patient which included lower back pain 
(one case: moderate severity) and knee pain (one case: mild severity). Given the causal relationship with treatment, the 
lower back pain and knee pain were likely related.

Table 2 Changes in Outcome Measurements Over Time

Baseline Visit 8 (week 8) Visit 9 (week 12)

24-hour micturition Mean ± SD 10.71 ± 2.47 8.16 ± 1.99 8.02 ± 2.1
Difference (95% CI) −2.55 

(−3.27, −1.83)

−2.69 

(−3.41, −1.97)

p value 0.001 0.001
Daytime micturition Mean ± SD 8.58 ± 2.24 7.02 ± 1.74 6.68 ± 1.86

Difference (95% CI) −1.57 

(−2.33, −0.81)

−1.90 

(−2.66, −1.14)
p value 0.032 0.008

Nocturnal micturition Mean ± SD 2.13 ± 0.77 1.14 ± 0.76 1.23 ± 0.82
Difference (95% CI) −0.99 

(−1.30, −0.68)

−0.90 

(−1.21, −0.59)

p value 0.001 0.002
Urinary urgency Mean ± SD 19.26 ± 9.87 15.68 ± 6.84 14.32 ± 8.16

Difference (95% CI) −3.58 

(−7.34, 0.18)

−4.95 

(−8.70, −1.19)
p value 0.323 0.132

Urge urinary incontinence Mean ± SD 0.53 ± 0.90 0.84 ± 2.12 0.16 ± 0.50

Difference (95% CI) 0.32 
(−0.55, −1.18)

−0.37 
(−1.23, 0.50)

p value 0.697 0.616

OABSS Mean ± SD 6.74 ± 2.49 4.21 ± 2.32 4.37 ± 2.19
Difference (95% CI) −2.53 

(−3.42, −1.63)

−2.37 

(−3.26, −1.47)

p value 0.003 0.006
KHQ Mean ± SD 409.76 ± 163.01 355.26 ± 160.52 264.60 ± 143.71

Difference (95% CI) −54.50 

(−108.54, −0.46)

−145.16 

(−199.20, −91.12)
p value 0.458 0.011

Notes: Least-square means and mean differences were calculated using a linear mixed model of repeated measures. Pairwise comparisons 
were adjusted using Dunnett’s method. 
Abbreviations: OABSS, overactive bladder symptom score; KHQ, King’s Health Questionnaire; CI, confidence interval; SD, standard 
deviation.
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Laboratory Test Results and Vital Signs
Urinalysis was performed at baseline and week 8 to measure changes before and after treatment. After determining 
whether the test results were normal or abnormal for all items, no notable differences were observed before and after the 
clinical trial. Vital signs of the participants were measured during the trial and were all within the normal ranges, with no 
significant differences in any of the parameters during the study.

Discussion
This preliminary study showed that TEA for menopausal women with OAB improved the frequency of micturition, 
without any serious AEs, although having no statistically significant effect on episodes of urgency or incontinence. 
However, there were significant differences in micturition at the 4-week follow-up assessment. It is meaningful that 
micturition, the main symptom of concern for participants, improved after treatment, and the improvement was sustained 
until 1 month after treatment. The frequency of urination decreased from an abnormal range of 11 to a normal range of 8. 
As reducing the frequency of micturition is a crucial evaluation metric for OAB, a mean reduction of 2.55 in frequency 
had a clinically significant benefit in postmenopausal women with OAB.

Additionally, the OABSS decreased significantly from 7 points (moderate) to 4 points (mild). Further, the quality of 
life measured using the KHQ questionnaire improved after 4 weeks of follow-up. These results suggest long-lasting 
effects of TEA.

The strength of the present study is that major OAB symptoms were assessed using various scales, so that we could 
quantify the impact and discomfort of OAB symptoms in detail. Additionally, by conducting an additional follow-up 1 
month later, we were able to confirm not only the therapeutic effect and safety of TEA but also its sustained 
effectiveness. The effect of treatment on OAB symptoms, such as micturition frequency, remained significant until 1 
month after the end of treatment. In particular, a reduction in the number of nocturia episodes in older women was 
clinically significant. Considering the impact of nocturia on sleep quality and health-related quality of life, a significant 
reduction in nocturia likely affects overall health.25,26 Nocturia is associated with an approximate 1.2-fold increased risk 
of falls and a 1.3-fold increased risk of fractures.27 Considering osteoporosis is the most prevalent disease in menopausal 
women,28 the reduction in the frequency of nocturia is importantly associated with preventing accidents.

This study has some limitations that should be considered. First, this was a single-arm pilot study with a small sample 
size of 20 participants to obtain information such as recruitment rates, determine the appropriateness of the inclusion and 
exclusion criteria, and assess the feasibility and preliminary effects of TEA on OAB. While this sample size is 
appropriate for a pilot study, it may not provide sufficient power to detect smaller but clinically significant differences. 
The findings will serve as a foundation for calculating sample size and refining methodologies for future randomized 
controlled trials with larger populations. Second, OAB is a chronic condition that may require longer follow-up to assess 
the sustained benefits and potential delayed adverse effects of TEA. Previous reviews29,30 suggest that TEA is a relatively 
safe and convenient therapy, especially with the application of new absorbable surgical sutures. Nevertheless, it would be 
beneficial to verify its effectiveness over a long-term period. Additionally, because the relationship between the AEs and 
intervention could not be ruled out, safety needs to be confirmed through additional assessments. Third, the study 
outcomes relied on self-reported measures, such as bladder diaries and questionnaires. While these tools are widely used 
in OAB research, they are inherently subject to potential biases, including recall bias and social desirability bias. 
Although efforts were made to minimize these biases by providing clear instructions and ensuring anonymity, their 
potential impact on the accuracy of the results cannot be entirely excluded. Fourth, the study’s inclusion criteria focused 
on postmenopausal women, which limits the generalizability of the results to broader OAB populations. In particular, the 
findings may not fully apply to individuals with comorbid conditions, different hormonal statuses, or varying demo-
graphic and socioeconomic backgrounds. Finally, acupuncture selection was not performed considering individual 
symptoms and pathologies. Indeed, OAB is a non-specific symptom complex with an unclear pathophysiology, likely 
including several subtypes of OAB.3 In this study, acupoints that have frequently been used for OAB in previous studies 
were utilised. However, as numerous factors have been suggested for OAB, it is believed that acupuncture treatment 
using customised acupoint combinations depending on individual phenotypes may be effective. Future research is needed 
to identify the precise mechanism of acupuncture treatment by selecting acupoints according to OAB type.
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Conclusion
In conclusion, this preliminary study showed that TEA for postmenopausal women with OAB significantly improved the 
frequency of micturition but had no statistically significant effects on episodes of urgency or incontinence. Our findings 
suggest that TEA may be an effective and practical strategy for the long-term management of OAB.

Abbreviations
AEs, adverse events; ITT, intention-to-treat; KHQ, King’s Health Questionnaire; OABSS, overactive bladder symptom 
score; TEA, thread-embedding acupuncture; URS, urgency rating scale; UUI, urgency urinary incontinence.
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