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Abstract: Objective: To explore the clinical application of acupuncture combined with pelvic floor muscle training 
(PFMT) in treating postpartum stress urinary incontinence (PSUI) based on patient data. Methods: A retrospective 
analysis was performed on 97 PSUI patients treated at the Second People’s Hospital of Nantong from July 2021 
to June 2023. Patients voluntarily chose between the two treatment groups: PFMT alone or the combination of 
acupuncture and PFMT. Multiple indicators, including pad test positive rate, urinary scores, leakage volume, in-
continence degree, treatment effectiveness, pelvic floor muscle strength, and sexual quality of life, were compared 
between the two groups. Results: The pad test positive rate was significantly lower in the combined treatment group 
(7.69%) than in the PFMT group (28.89%) (P = 0.013). The combined treatment group had lower urinary scores (t = 
9.288-16.020, all P < 0.001) and higher overall efficacy (92.31% vs. 68.89%, P < 0.05). Both groups demonstrated 
improved pelvic floor muscle strength, with the combined intervention group showing greater enhancement com-
pared to PFMT alone (P < 0.05). Urinary leakage volume and incontinence degree scores decreased more in the 
combined treatment group (P < 0.001) than in the PFMT group (P < 0.001 between groups). The combined treat-
ment group had better sexual quality of life and greater reductions in SAS and SDS scores (P < 0.05). Conclusion: 
Acupuncture combined with PFMT demonstrated significantly superior outcomes to PFMT alone for PSUI treatment, 
with significant improvements in incontinence symptoms, psychological status, muscle strength, and quality of 
sexual life. Findings support the clinical adoption of this combined strategy for PSUI.
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Introduction

As a common type of urinary disorder, stress 
urinary incontinence (SUI) is characterized by 
involuntary urine leakage through the urethra 
due to increased abdominal pressure caused 
by inability of the detrusor to contract [1]. Its 
typical manifestation is urine storage disorder 
[2]. Related research has indicated that 33.3% 
of women experience SUI after childbirth [3]. 
Factors such as pregnancy, vaginal delivery, 
and caesarean section can cause excessive 
stretching or damage to the pelvic muscles, 
nerves, and connective tissue, resulting in pel-
vic organ displacement, thereby impairing uri-
nary control after childbirth. When the abdo- 
minal pressure is elevated, combined with 
impaired detrusor contractility and increased 
tone of muscle wall of the bladder, involuntary 
overflow incontinence may occur. This condi-
tion can manifest as postpartum stress urinary 
incontinence (PSUI), which seriously affects the 

postpartum recovery and maternal quality of 
life [4]. Currently, there is no standardized, 
widely acceptable, and reliably effective clinical 
treatment for PSUI. 

Pelvic floor muscle training (PFMT) is a treat-
ment that involves regular exercise of the pelvic 
floor muscles to enhance muscle contraction, 
thereby mitigating urinary leakage [5]. Owing to 
its flexibility, PFMT can be performed at any 
time and setting, making it a highly convenient 
and accessible therapeutic option. However, 
the extended duration required for the treat-
ment, coupled with poor patient adherence and 
lack of self-discipline, poses great challenges 
for most patients to maintain regular exercise 
regimens, thereby compromising the overall 
efficacy of the intervention. 

In addition to PFMT, acupuncture has also been 
explored as a treatment option for SUI, particu-
larly from the perspective of traditional Chinese 
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medicine (TCM). According to the theory of 
TCM, acupuncture helps to regulate the pelvic 
floor muscle activity, and to improve the func-
tion of the bladder by stimulating specific acu-
points with needles so as to reduce urinary 
incontinence [6]. Clinical studies have demon-
strated that acupuncture is effective in treating 
PSUI in women, with a reported effective rate of 
92.5%, and it has been shown to alleviate uri-
nary incontinence, improve voluntary control of 
urination, and enhance overall quality of life [7]. 

Notably, previous research has predominantly 
examined individual efficacy of PFMT or acu-
puncture in treating PSUI, while few studies 
have explored the synergistic effects of com-
bining the two treatments. Moreover, most 
investigations were conducted under controll- 
ed experimental conditions, which may have 
restricted the generalizability of their findings in 
practice. 

In contrast, this study represented a pioneering 
effort by using clinical data to analyze the com-
bined application of PFMT and acupuncture for 
treating PSUI. By adopting a retrospective 
design grounded in clinical settings, this study 
aimed to assess not only the efficacy but also 
the practicality of this integrated therapeutic 
approach in a diverse patient population. This 
not only addresses the existing research gap 
regarding the combined therapy, but also pro-
vides a more pragmatic and clinically applica-
ble evidence base, offering a novel insight and 
a therapeutic paradigm for the management of 
PSUI. 

Given that both PFMT and acupuncture have 
demonstrated effectiveness in managing PSUI, 
and considering the current lack of research on 
their combined use, this study seeks to provide 
evidence supporting the efficacy of the com-
bined treatment. This should provide a practi-
cal foundation for broader clinical promotion 
and application of this approach for PSUI.

Materials and methods

Baseline characteristics

A retrospective analysis was conducted on 97 
patients with PSUI who were treated in Nantong 
Second People’s Hospital from July 2021 to 
June 2023. Based on their clinical condition 
and personal willingness, patients voluntarily 

chose either PFMT (PFMT group, 45 cases) or 
acupuncture combined with PFMT (combined 
treatment group, 52 cases). Inclusion criteria: 
(1) patients diagnosed with PSUI [8]; (2) 
patients with PSUI classified as grade I; (3) 
patients who had a full-term singleton vaginal 
delivery; (4) patients with normal post-void 
residual volume and bladder volume confirmed 
by ultrasonography; (5) patients with normal 
results on urinalysis and vaginal discharge test. 
Exclusion criteria: (1) patients with malignant 
tumor; (2) patients with mental disorders, neu-
rological disorders, and cognitive dysfunction; 
(3) patients with chronic constipation or diar-
rhea; (4) patients with complications that affect 
the function of the bladder, such as vesicovagi-
nal fistula, cystitis or urethritis; (5) patients with 
incomplete follow-up data or clinical data. 

The flowchart of CASES inclusion, exclusion, 
and grouping study is shown in Figure 1. This 
study was approved by the Ethics Committee of 
Second People’s Hospital of Nantong.

Diagnostic criteria

The diagnostic criteria for PSUI are as follows 
[9]: (1) Sign: Observable urine leakage from the 
urethra under increased abdominal pressure, 
such as during a cough stress test, or urine loss 
exceeding 1 g as measured by a 1-hour pad 
test. (2) Symptoms: Involuntary urine leakage 
triggered by activities that increase abdominal 
pressure, such as walking, sneezing, coughing, 
or laughing, which will disappear upon cessa-
tion of these activities. (3) No presence of uri-
nary urgency and urinary frequency. Typical 
electromyograms of the pelvic floor muscles 
are shown in Figures 2 and 3.

Treatment methods

PFMT group: Patients in the PFMT group 
received individualized guidance from trained 
personnel, who provide one-on-one instruction 
to ensure proper execution of pelvic floor mus-
cle exercises. Prior to initiating the exercises, 
patients were informed of the schedule, pur-
pose, significance, and precautions of the 
PFMT. The core of the training focused on how 
to control anal muscle contractions. Patients 
were instructed to lie in a supine position, relax, 
and bend the legs so that the soles of the feet 
rest flat on the bed; then, they were guided to 
contract their anal muscles while lifting the 
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hips, maintaining this position for 15 seconds, 
followed by slowly returning the hips to resting 
position and relaxing the waist. During this pro-
cess, the patient should avoid abdominal pres-
sure caused by inspiration and avoid using the 
strength of leg and hip muscles. The training 
regimen consisted of 10 repetitions each ses-
sion, performed three times daily (morning, 
noon, and evening) over a 12-week period.

Combined treatment group: In addition to 
PFMT, patients in the combined treatment 
group also received acupuncture. Acupuncture 
methods: Acupuncture was administered with 
the patient in a supine position. After skin disin-
fection, the acupuncturist quickly inserted the 
disposable sterile filiform needles (50 mm) into 
specific acupoints selected based on their rel-
evance to pelvic floor and urinary function. 

The acupoints included: Zhongji (CV3), located 
on the anterior median line of the lower abdo-

overall Qi-blood circulation, which may indirect-
ly support pelvic floor function. Taiyuan (LU9), 
the Yuan-Source point of the Lung Meridian, is 
essential for tonifying lung Qi, and maintaining 
normal Qi-blood flow throughout the body, 
including the pelvic region. Baihui (GV20), locat-
ed at the vertex of the head, is employed to lift 
Yang Qi and regulate the upward flow of Qi. By 
promoting the upward movement of Qi, it can 
help to enhance the support of pelvic organs. 
Yinlingquan (SP9), the He-Sea point of the 
Spleen Meridian of Foot-Taiyin, has the func-
tions of invigorating the spleen, resolving damp-
ness, and promoting the metabolism of body 
fluids in the lower body, which is closely related 
to the regulation of urinary function.

Ligou (LR5), the Luo-Connecting point of the 
Liver Meridian, is involved in the regulation of 
liver and gallbladder Qi. Given the liver meridian 
runs through the lower abdomen and pelvis, 
stimulation of this point may help regulate the 

Figure 1. Flow chart of cases inclusion, exclusion, and grouping study. Note: 
PFMT: PSUI: postpartum stress urinary incontinence; pelvic floor muscle 
training.

men, 4 cun below the umbili-
cus, regulates the functions 
of the bladder and promote Qi 
circulation in the lower-jiao, 
which is beneficial for reliev-
ing urinary disorders; Zigong 
(EX-CA1), an extra-meridian 
point, mainly acts on the 
female reproductive system 
and pelvic floor muscles, 
helping to strengthen the pel-
vic floor and alleviate related 
symptoms; Guanyuan (CV4), 3 
cun below the umbilicus on 
the anterior median line, is 
regarded as a vital point for 
tonifying the kidney and regu-
lating the reproductive and 
urinary systems, playing a key 
role in enhancing the body’s 
overall function; Qihai (CV6), 
1.5 cun below the umbilicus 
on the anterior median line, is 
used to tonify the Qi of the 
lower abdomen, to promote Qi 
movement, and to improve 
the function of pelvic organs.

Chize (LU5), the He-Sea point 
of the Lung Meridian of Hand-
Taiyin, can clear lung heat and 
regulate Qi in the upper body. 
It also has an impact on the 
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function of pelvic floor muscles. Taixi (KI3), the 
Yuan-Source point of the Kidney Meridian, is 

crucial for tonifying both kidney Yin and Yang. 
As the kidney is closely related to the body’s 

Figure 2. Electromyogram of the pelvic floor muscles. Note: Pre-resting phase: This phase tests the muscle state at 
rest. A value > 4 μV, accompanied by variability exceeding the reference range, may suggest possible muscle over-
activity. Rapid contraction phase: It is used to assess the function of fast-twitch muscles. A markedly low maximum 
value indicates insufficient muscle strength, while abnormal relaxation times may reflect potential muscle overactiv-
ity. Tense contraction phase: This phase measures the strength of slow-twitch muscles. An abnormally low average 
value indicates insufficient muscle strength, whereas elevated variability indicates poor muscle stability. Endurance 
contraction phase: It examines the endurance of slow-twitch muscles. A very low average value implies diminished 
endurance of slow-twitch muscles. Post-resting phase: This phase determines whether the muscle returns to its 
normal state following a series of contractions. A value > 4 uv, together with the variability above the reference 
threshold, may suggest muscle overactivity.

Figure 3. Electromyogram of the pelvic floor muscles. Note: Pre-resting phase: This phase tests the muscle state at 
rest. A value > 4 μV, accompanied by variability exceeding the reference range, may suggest possible muscle over-
activity. Rapid contraction phase: It is used to assess the function of fast-twitch muscles. A markedly low maximum 
value indicates insufficient muscle strength, while abnormal relaxation times may reflect potential muscle overactiv-
ity. Tense contraction phase: This phase measures the strength of slow-twitch muscles. An abnormally low average 
value indicates insufficient muscle strength, whereas elevated variability indicates poor muscle stability. Endurance 
contraction phase: It examines the endurance of slow-twitch muscles. A very low average value indicates dimin-
ished endurance of slow-twitch muscles. Post-resting phase: This phase determines whether the muscle returns to 
its normal state following a series of contractions. A value > 4 uv, together with the variability above the reference 
threshold, may suggest potential muscle overactivity.
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water metabolism and the function of pelvic 
organs, this point plays an important role in 
treating urinary incontinence. Zusanli (ST36), a 
key point of the Stomach Meridian of Foot-
Yangming, strengthens the spleen and stom-
ach, promoting the transportation and transfor-
mation of nutrients. It also exerts broad regula-
tory effects on the body and enhances self-
healing ability. Sanyinjiao (SP6), the intersec-
tion point of the Spleen, Liver, and Kidney 
Meridians of Foot-Taiyin, can tonify the three yin 
meridians simultaneously. It is widely applied in 
treating gynecological and urinary diseases, 
effectively improving the function of pelvic floor 
muscles and bladder control. 

A standardized reinforcing-reducing acupunc-
ture manipulation technique was applied by the 
acupuncturist, involving gentle lifting, inserting, 
and twirling after reaching the appropriate 
depth. Patients were treated with acupuncture 
once daily for 30 minutes. One course of treat-
ment consisted of 10 acupuncture treatments, 
delivered every other day, over a total treat-
ment duration of 12 weeks.

Observation indicators

Primary observation indicators: (1) Pad test for 
urine leakage: Urinary leakage was measured 
by standardized pad test [10]. A wet pad indi-
cated a positive result for leakage, and a dry 
pad indicated a negative result. (2) Urinary fre-
quency score (range 1-5) [11]: Patients com-
pleted a urinary frequency questionnaire at the 
1st, 2nd, and 3rd weeks post-treatment to 
assess symptom improvement [11]. Scoring 
was based on leakage frequency: ≤ 1 time/
week, 1 point; 2-3 times/week, 2 points; 4-7 
times/week, 3 points; multiple times/day, 4 
points; continuous urine leakage, 5 points. (3) 
Volume of urinary leakage: urine leakage vol-
ume was measured using 1-hour pad test pro-
tocol. Patients were required to empty their 
bladder 15 minutes before the test, then put on 
a urine pad, and drink 500 mL of water. They 
then engaged in a sequence of physical activi-
ties: walking and climbing the stairs for 30 min-
utes, followed by standing, sitting, coughing (15 
minutes), running in place (1 minute), bending 
forward 5 times, and hand washing (1 minute). 
The urine pad was removed and weighed by 
three independent physicians. The pad’s origi-
nal weight was subtracted from the measured 
weight, and the difference was recorded. The 

average of the three measurements was 
recorded as the urine leakage volume. (4) 
Urodynamic parameters: Bladder pressure was 
assessed using room-temperature saline in- 
fused at a controlled rate to prevent urethral 
trauma. The leakage points were determined in 
the sitting position after the bladder was filled 
with 250 mL of saline solution. Urodynamic 
indicators included the Valsalva leak point 
pressure (VLPP), maximum urethral closure 
pressure (MUCP), maximum urethral pressure 
(MUP), bladder compliance (BC), functional  
urethral length (FUL), Maximum Cystometric 
Capacity (MCC), and detrusor pressure at maxi-
mum urine flow rate (PdetQmax) were mea-
sured using a urinary kinetics analyzer (Nidoc 
970 b, Haijumu Medical Equipment Co., LTD). 
(5) Urinary incontinence severity scores: The 
frequency of urinary incontinence per week 
was used to assess severity scores [12]. The 
frequency of urine leakage: ≤ 1 time/week, 1 
point; 2 or 3 times/week, 2 points; 4-7 times/
week, 3 points; daily leakage, 4 points; persis-
tent urine leakage, 5 points. (6) Criteria for eval-
uating treatment efficacy [13]: Ineffective: No 
improvements in symptoms and signs; urine 
leakage occurred with increased abdominal 
pressure; inability to control urination; disrupt-
ed daily life. Mostly effective: Improved symp-
toms and signs; significantly reduced frequency 
of urinary incontinence; occasional leakage 
with abdominal pressure; basic return to nor-
mal life. Fully effective: Complete resolution of 
symptoms; no urine leakage observed with 
elevated abdominal pressure; fully control of 
urination; return to a normal life.

Secondary observation indicators: (1) Pelvic 
floor strength test: Pelvic floor strength was 
evaluated using the pelvic floor muscle streng- 
th test [14]. Patients were instructed to con-
tract their vagina, and the duration and the 
number of consecutive vaginal contractions 
was recorded. Muscle strength was graded 
according to the criteria outlined in Table 1. (2) 
Pelvic floor muscle electromyogram: Electrom- 
yogram signals were measured using MLD-JW-
C005-H0001, a multifunctional pelvic floor bio-
logical stimulation feedback instrument (Nan- 
jing McLand Medical Technology Co., LTD.). 
Patients were positioned in a semi-decubitus 
gesture, with a sterilized myopotential probe 
inserted into their vagina, and the maximum 
amplitude of the fast muscle was recorded. (3) 
Postpartum sexual function: The female sexual 
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function index (FSFI) [15] was used to evaluate 
the sexual function across six dimensions: sex-
ual desire, sexual arousal, vaginal lubrication, 
orgasm, sexual satisfaction, and pain during 
intercourse. 2-36 points: Poorer sexual func-
tion; < 21 points: Low quality of sexual life; ≥ 21 
and < 29 points: Moderate quality of sexual life; 
≥ 29 points: High quality of sexual life. (4) 
Psychological assessment: Postpartum psy-
chological status of the two groups was 
assessed using Self-rating Depression Scale 
(SDS) [16] and Self-rating Anxiety Scale (SAS) 
[17]. Higher scores reflect more severe nega-
tive emotions.

Statistical analysis

SPSS 23.0 software was used for statistical 
analysis. Quantitative data were expressed as 
mean ± standard deviation (x ± s). Independent 
samples t-test or paired t-test was used to com-
pare the mean differences between the two 
groups. Repeated measures analysis of vari-
ance (Repeated Measures ANOVA) and post-
hoc tests were used to compare the mean dif-
ferences across more than two time points. 
Qualitative data were expressed as frequency 
and percentage (n%) and tested by chi-square 

test (χ2) or Fisher’s exact test. A P-value of < 
0.05 was considered significant.

Results

Baseline characteristics

There were no statistically significant differenc-
es between the two groups in terms of age, 
height, BMI, gestational age, or birth weight of 
newborns (P > 0.05), as shown in Table 2. 

Overall treatment efficacy

The combined treatment group demonstrated 
a significantly higher overall efficacy rate of 
92.31%, compared to 68.89% in the PFMT 
group (P < 0.05) (Table 3). This finding sug- 
gests that the integrated approach of acupunc-
ture and PFMT was more effective in treating 
PSUI.

Primary outcome: urinary incontinence im-
provement

Pad test results: As shown in Figure 4, the posi-
tive case rate in the combined treatment group 
was 7.69% (4/52), significantly lower than 
28.89% (13/45) in the PFMT group (χ2 = 6.104, 

Table 1. Pelvic floor muscle strength grading
Level Vaginal muscle contraction
Level 0 Failure to contract
Level I Slight contraction once (1 s)
Level II Incomplete contraction twice (2 s)
Level III Complete contraction thrice (3 s) with no resistance
Level IV Complete contraction 4 times (4 s) with slight resistance
Level V Complete contraction ≥ 5 times (4 s) with continuous resistance

Table 2. Baseline characteristics of study participants [
_
x±s, n (%)]

Baseline characteristics PFMT group (n = 45) Combined treatment
Group (n = 52) t/χ2 P

Age (years) 26.89±3.12 27.04±3.38 0.226 0.822
Height (cm) 159.78±4.15 160.10±4.22 0.375 0.708
BMI (kg/m2) 25.24±2.43 25.17±2.63 0.135 0.893
Parity 0.627 0.428
    First pregnancy 25 (55.56) 33 (63.46)
    Subsequent pregnancy 20 (44.44) 19 (36.54)
Pregnancy duration (weeks) 38.43±1.37 38.08±1.45 1.216 0.227
Disease Duration (d) 14.46±3.02 14.53±3.11 0.112 0.911
Weight of newborns (kg) 3.53±0.26 3.51±0.24 0.394 0.695
PFMT: pelvic floor muscle training; BMI: body mass index.
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in any group (P < 0.05) (Figure 5). Both groups 
showed a decreasing trend in scores over time 
(F = 312.000, P < 0.001), with combined treat-
ment group showing a more pronounced 
decline (F = 235.600, P < 0.001). Significant 
differences were observed both between 
groups and across time points (F = 8.950, P < 
0.001), further indicating its superiority in 
improving the subjective perception of urinary 
symptoms. 

Urinary leakage volume and incontinence de- 
gree score: Before treatment, there were no 
significant differences found in urinary leakage 
volume (t = 0.914, P = 0.363) or incontinence 
degree score (t = 0.062, P = 0.951) between 
the two groups. After treatment, both indica-
tors experienced significant decreases in both 
groups (P < 0.001). However, the combined 
treatment group achieved greater decreases, 
with significantly lower urinary leakage volume 
and incontinence degree score than the PFMT 
group (t = 4.370 and 6.107, respectively; both P 
< 0.001) (Figure 6). This indicated that the 
combined treatment was more effective in 
quantitatively reducing the severity of urinary 
incontinence.

Table 3. Treatment efficacy between PFMT group vs. combined treatment group [n (%)]

Efficacy PFMT group (n = 45) Combined treatment
Group (n = 52) χ2/Z P

Ineffective 14 (31.11) 4 (7.69) -2.688 0.007
Mostly Effective 10 (22.22) 12 (23.08)
Fully effective 21 (46.67) 36 (69.23)
Overall efficacy 31 (68.89) 48 (92.31) 7.273 0.007
PFMT: pelvic floor muscle training.

Figure 4. Rates of positive cases detected by pad tests between combined 
treatment group vs PFMT group. Note: The rate of positive cases of the com-
bined treatment group (n = 52) was lower than that of pelvic floor muscle 
training (PFMT) group (n = 45) (P < 0.05). A. Combined treatment group; B. 
PFMT group.

Figure 5. Comparison of urinary frequency score 
between PFMT group vs combined treatment group. 
Note: **indicated that a statistically significant dif-
ference was found in comparison between two 
groups (P < 0.05). Urinary frequency in the combined 
treatment group were lower than those in the PFMT 
group at 1 week, 2 weeks, and 3 weeks after treat-
ment. PFMT: pelvic floor muscle training.

P = 0.013). This result directly 
reflected the effectiveness of 
the combined interventions in 
reducing the occurrence of 
urine leakage.

Urination situation scores: Uri- 
nation scores in the combined 
treatment group were signifi-
cantly lower than those in the 
PFMT group at 1 week (t = 
9.288, P < 0.001), 2 weeks  
(t = 12.570, P < 0.001), and  
3 weeks (t = 16.020, P < 
0.001) after treatment; Post-
hoc tests showed significant 
differences in comparisons 
between any two time points 
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Physiologic indicators

Urodynamic indicators: Prior to treatment, 
there were no significant differences observed 
in VLPP, MUCP, MUP, BC, FUL, MCC, or 
PdetQmax between the two groups (all P > 
0.05). After treatment, these indexes remained 
unchanged in the PFMT group (all P > 0.05), 
whereas the combined treatment group exhib-
ited significant improvements across all urody-
namic indicators (P < 0.05) (Table 4). This find-
ing suggested that the combined treatment 
helps to improve the physiological function of 
the urinary system, which contributes to its 
superior efficacy in treating PSUI.

Pelvic floor muscle strength and electromyo-
gram: After treatment, both groups showed 
improved pelvic floor muscle strength, whereas 
the combined treatment group had a higher 
level at different time points (P < 0. 05) (Table 
5). Similarly, the electromyogram of pelvic floor 
muscles increased in both groups post-treat-
ment, while the combined treatment group 
showed a significantly greater increase (P < 
0.05) (Table 6). These results show that the 
combined treatment is more effective in 
strengthening pelvic floor muscles, which is a 

bined treatment not only improved physical 
symptoms but also had a positive impact on 
patients’ psychological well-being.

Discussion

Postpartum SUI (PSUI) is a common compli- 
cation after childbirth, with an incidence of 
approximately 23%-40% within the first four 
months postpartum [18]. Given its significantly 
negative effect on postpartum recovery and 
quality of life, it is crucial to explore an effec- 
tive treatment. Early rehabilitation interven-
tions, such as PFMT, help to promote pelvic 
floor muscle recovery and reduce recurrence. 
Acupuncture, as a traditional intervention, is 
also recognized for strengthening pelvic floor 
muscles and improving bladder function. 
Therefore, investigating the efficacy of combin-
ing acupuncture with PFMT for PSUI manage-
ment is necessary and warranted. 

To explore the factors underlying the enhanced 
efficacy of combined therapy, a comprehensive 
comparison with existing literature is warrant-
ed. Previous studies have investigated the ben-
efits of either acupuncture or PFMT alone in 
managing SUI. For instance, a randomized con-

Figure 6. Comparison of urinary leakage volume and incontinence degree 
score between PFMT group vs combined treatment group. Note: Before treat-
ment, there were no significant differences between the two groups in uri-
nary leakage volume and incontinence degree score, while after treatment, 
both groups showed decrease in urinary leakage volume and incontinence 
degree score. PFMT: pelvic floor muscle training. **indicated that a statisti-
cally significant difference was found in comparison between two groups (P 
< 0.05).

key factor in improving urinary 
incontinence.

Secondary outcomes: sexual 
function and psychological 
well-being

Sexual quality of life: The com-
bined treatment group had 
significantly better scores on 
sex life compared to the PFMT 
group (P < 0.05) (Table 7). 

Negative emotion: Before tr- 
eatment, there were no signif-
icant differences in SAS and 
SDS scores between the two 
groups (P > 0.05). After treat-
ment, both groups showed  
a reduction in negative emo-
tion scores, but the combined 
treatment group showed sig-
nificantly greater decrease, 
with lower SAS and SDS 
scores compared to the PFMT 
group (P < 0.05) (Table 8). 
This suggested that the com-
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trolled trial by Zhu et al. [19] demonstrated that 
PFMT alone improved pelvic floor muscle 
strength and reduces urinary leakage in post-
partum women, aligning with PFMT groups’ 
findings in this study. Our study extends the 
existing evidence by demonstrating that acu-
puncture combined with PFMT yields signifi-
cantly greater improvements across multiple 
outcomes, including a lower rate of positive 
cases, reduced urination symptom scores, 

increased overall efficacy, and enhanced pelvic 
floor muscle function. These results are consis-
tent with findings from previous studies [20, 
21]. 

PSUI typically arises from labor-induced stretch-
ing of pelvic floor muscles, ligaments, and fas-
cia, impairing pelvic floor structure and func-
tion. Normal urine control function relies on 
intact periurethral structures, including the 

Table 4. Comparison of urodynamic indexes (
_
x±s)

Urodynamic indexes Phrase PFMT group (n = 45) Combined treatment
Group (n = 52) t P

VLPP (kPa) before treatment 8.46±2.25 8.27±2.46 0.395 0.694
after treatment 9.26±2.58 13.11±3.12a 6.560 < 0.001

MUCP (kPa) before treatment 6.25±1.53 6.32±1.59 0.220 0.826
after treatment 7.08±1.64 8.22±1.38a 3.718 < 0.001

MUP (kPa) before treatment 6.86±2.02 6.93±2.10 0.167 0.868
after treatment 7.39±1.28 9.28±1.54a 6.512 < 0.001

BC (mL/kPa) before treatment 375.26±108.31 381.02±110.06 0.259 0.796
after treatment 383.16±104.39 438.22±120.28a 2.389 0.019

FUL (mm) before treatment 28.03±7.52 28.10±8.07 0.044 0.965
after treatment 29.41±8.27 34.36±10.58a 2.538 0.013

MCC (mL) before treatment 261.42±63.30 258.56±65.33 0.218 0.828
after treatment 281.25±58.69 322.42±80.25a 2.845 0.005

PdetQmax (kPa) before treatment 4.15±1.18 4.12±1.25 0.2010.121 0.841
after treatment 4.63±1.12 5.36±1.50a 2.681 0.009

ameans compared with before treatment in the group, P < 0.05. PFMT: pelvic floor muscle training; VLPP: Valsalva leak 
point pressure; MUCP: maximum urethral closure pressure; MUP: maximum urethral pressure; BC: bladder compliance; 
FUL:functional urethral length; MCC: maximum cystometric capacity; PdetQmax: detrusor pressure at maximum urine flow rate.

Table 5. Level of pelvic floor muscle strength between PFMT group vs. combined treatment group [n 
(%)]

Time PFMT group (n = 45) Combined treatment
Group (n = 52) χ2 P

Upon discharge 8.026 0.007
    Level I 41 (91.11) 35 (67.31)
    Level II-III 4 (8.89) 15 (28.85)
    Level IV-V 0 (0.00) 2 (3.85)
6 weeks after treatment 62.566 < 0.001
    Level I 24 (53.33) 1 (1.92)
    Level II-III 20 (44.44) 19 (36.54)
    Level IV-V 1 (2.22) 32 (61.54)
12 weeks after treatment 59.739 < 0.001
    Level I 13 (28.89) 0 (0.00)
    Level II-III 27 (60.00) 8 (15.38)
    Level IV-V 5 (11.11) 44 (84.62)
PFMT: pelvic floor muscle training.
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sphincter and bladder neck [22], which main-
tain pelvic pressure balance. Damage to these 
structures disrupts pressure transmission with-
in the pelvis. Consequently, increased abdomi-
nal pressure is not adequately transmitted to 
the bladder and urethra, predisposing to SUI.

In terms of physiologic mechanisms, previous 
research by MacDonald et al. [23] reported  
that acupuncture can enhance bladder func-
tion and pelvic floor muscle tone by stimulating 
the release of endogenous opioids and neu-
rotransmitters, modulating the autonomic ner-
vous system. This neurophysiologic action may 
explain the additional benefits observed in acu-
puncture when combined with PFMT. Our data 
revealed significantly greater improvements in 
urodynamic indexes (e.g., VLPP, MUCP) in the 
combined treatment group compared to PFMT 
alone. This aligns with a meta-analysis by Dai et 

al. [24], which concluded that acupuncture opti-
mizes urodynamic indicators by promoting 
blood circulation and tissue repair in the pelvis. 
Moreover, well-established evidence [25, 26] 
supports PFMT’s role in strengthening pelvic 
floor muscles through targeted muscle contrac-
tions. The combination likely fosters a more 
robust mechanism for restoring pelvic floor 
integrity and urinary control.

Studies have revealed that timely rehabilitation 
helps to improve PSUI symptoms by restoring 
pelvic floor muscle function [27]. Our results 
corroborate this, showing post-treatment levels 
of VLPP, MUCP, MUP, BC, FUL, MCC, and 
PdetQmax were significantly higher in the com-
bined treatment group than those of the PFMT 
group. This indicates combining acupuncture 
with PFMT enhances urodynamic indicators in 
SUI patients. Previous studies have shown that 

Table 6. Comparison of electromyogram of pelvic floor muscle (
_
x±s)

Time PFMT group (n = 45) Combined treatment
Group (n = 52) t P

Before treatment 19.42±1.48 19.55±1.52 0.425 0.672
After treatment 30.18±1.24 41.83±1.16 47.770 < 0.001
t 37.380 84.030 - -
P < 0.001 < 0.001 - -
PFMT: pelvic floor muscle training.

Table 7. Sexual quality of life between PFMT group vs. combined treatment group [n (%)]

Sexual quality PFMT group (n = 45) Combined treatment
Group (n = 52) χ2/Z P

Low (< 21) 19 (42.22) 11 (21.15) 5.012 0.025
Medium (21-29) 13 (28.89) 11 (21.15) 0.775 0.379
High (≥ 29) 13 (28.89) 30 (57.69) 8.110 0.004
PFMT: pelvic floor muscle training.

Table 8. Comparison of SAS and SDS scores between PFMT group vs combined treatment group (
_
x±s)

Scores PFMT group (n = 45) Combined treatment
Group (n = 52) t P

SAS
    Before treatment 52.35±8.25 52.47±7.89 0.073 0.942
    After treatment 48.32±6.64b 40.23±5.57b 6.526 < 0.001
SDS
    Before treatment 54.22±6.28 54.38±6.15 0.122 0.903
    After treatment 42.39±5.58b 38.69±5.27b 3.476 < 0.001
bmeans compared with before treatment in the group, P < 0.05. PFMT: pelvic floor muscle training; SAS: self-rating anxiety 
scale; SDS: self-rating depression scale.
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PFMT can enhance the urodynamic indicators 
of PSUI patients [28], and our study reached 
the same conclusion. 

During the PSUI training, patients were guided 
to perform PFMT to strengthen their pelvic floor 
muscles and urethral sphincter contractility, 
thus reducing urinary leakage [29]. This train-
ing can thicken muscle fibers and strengthen 
the pelvic floor muscles, thus promoting rapid 
recovery of muscle and nerve function. This 
recovery better supports the pelvic organs and 
pelvic floor muscle groups, increasing the ure-
thral pressure during exertion, thus effectively 
improving the urination control [30]. Addition- 
ally, PFMT can stimulate the regeneration of 
nerve fibers in surrounding tissues, thereby  
aiding neurological reflex restoration [31]. 
Acupuncture complements PFMT by promoting 
blood circulation and qi flow, improving peri- 
urethral tissue and the urethral sphincter. 
Consequently, it improves the nutrition of local 
tissues, promotes the regeneration of muscle 
and nerve tissues, restores bladder function, 
reduces urinary leakage, and ultimately en- 
hances the therapeutic effect. Acupuncture 
combined with PFMT can further enhance the 
pelvic floor muscle function of patients [32]. 
This synergistic effect likely stems from the 
complementary mechanisms of the two inter- 
ventions.

Regarding quality of life, a study by Hagenbeck 
et al. [33] highlighted the strong correlation 
between pelvic floor dysfunction and sexual 
dysfunction in postpartum women. We found 
that the combined treatment group had a sig-
nificantly higher quality of sexual life, which 
aligns with Zhang et al. [34], who reported that 
enhanced pelvic floor muscle strength through 
integrated therapies positively influences sexu-
al function. Moreover, the reduction in negative 
emotions (lower SAS and SDS scores) in the 
combined treatment group corresponds to Xu 
et al.’s longitudinal study [35], demonstrating 
that comprehensive interventions for SUI allevi-
ated psychological distress in patients.

This research also revealed that the combined 
treatment group showed a lower rate of low 
quality of sex life and a higher rate of high qual-
ity of sex life compared to the PFMT group, indi-
cating that patients receiving the combined 
therapy experienced better sex life after treat-
ment. This was consistent with the results of 
other research [36]. The synergistic effect of 

acupuncture and PFMT significantly improves 
patients’ pelvic floor muscles, thereby improv-
ing sexual quality of life. Notably, both SUI and 
sexual dysfunction are common clinical mani-
festations of postpartum pelvic floor impair-
ment. Research at home and abroad indicates 
that persistent sexual dysfunction adversely 
affects the marital relationships and patient 
psychology, increasing susceptibility to nega-
tive emotions, such as anxiety and depression 
[37, 38]. Our study showed significantly reduced 
SAS and SDS scores in SUI patients after 
receiving combined treatment, confirming its 
positive psychological benefit.

This study explored the effect of acupuncture 
combined with PFMT on treating PSUI based on 
patient data. With the combined treatment, 
patients’ symptoms of urinary incontinence, 
pelvic floor muscle strength, and sexual quality 
of life were significantly improved, and the over-
all efficacy was increased. This indicates that 
acupuncture combined with PFMT therapy has 
advantages for treating PSUI, which highlights 
its potential for comprehensive treatment. 

Limitations in this study include: (1) The study 
was limited by a relatively small sample size, 
which may affect the generalizability of the find-
ings. (2) The observation period of this study 
was relatively short, and no follow-ups were 
conducted to evaluate long-term efficacy and 
recurrence rate. (3) The absence of control for 
confounding variables may introduce bias in 
the results. Therefore, a variety of data mining 
methods should be adopted in future clinical 
research to make the results more reliable.

Conclusion

Acupuncture combined with PFMT demonstrat-
ed significant clinical efficacy for treating PSUI, 
which effectively alleviated symptoms of uri-
nary incontinence, enhanced pelvic floor mus-
cle strength, and improved postpartum sexual 
function. Given its comprehensive therapeutic 
benefits and high clinical applicability, this com-
bined treatment deserves broader clinical 
implementation.
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