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Abstract
Background: Pregnancy and (vaginal) delivery are significant factors contribut-
ing to pelvic floor dysfunction (PFD) in women, manifested as pelvic organ pro-
lapse, stress urinary incontinence, and sexual dysfunction. Postpartum pelvic
floor rehabilitation has emerged as a research focus in recent years, aiming to pre-
vent and treat PFD by actively exercising and passively contracting the pelvic
floor muscles to enhance detrusor stability and improve levator ani function.

Objective: To investigate the application value of combined biofeedback elec-
trical stimulation and pelvic floor muscle training (PFMT) in pelvic floor func-
tional rehabilitation among postpartum women following vaginal delivery.

Methods: Postpartum women with PFD who delivered at the Department of Ob-
stetrics and Gynecology, Shijitan Hospital, Capital Medical University between
January 2020 and January 2022 were enrolled as study subjects. Participants
were randomly assigned to either an observation group or a control group using a
random number table method. The observation group received biofeedback elec-
trical stimulation combined with PFMT for pelvic floor rehabilitation, while the
control group received PFMT alone. The following parameters were recorded
before and after treatment: pelvic floor type I and type II muscle fiber strength,
stress urinary incontinence (SUI) prevalence, and pelvic organ prolapse (POP)
staging; postpartum PFMT training adherence; and scores on the Pelvic Floor
Distress Inventory-20 (PFDI-20), Pelvic Floor Impact Questionnaire-7 (PFIQ-
7), and International Consultation on Incontinence Questionnaire-Short Form
(ICI-Q-SF) before treatment and at 3 and 6 months post-treatment.

Results: A total of 327 cases were included in the observation group and 343
cases in the control group. After treatment, the recovery of type I and type
II muscle fiber strength in the observation group was superior to that in the
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control group (P<0.001). The prevalence of SUI in the observation group was
lower than that in the control group (P=0.005). No statistically significant dif-
ference was observed in POP staging between the two groups (P>0.05). The
proportion of participants with PFMT frequency $�$5 times/week at 3 and 6
months post-treatment was higher in the observation group than in the con-
trol group (P<0.001). The PFDI-20, PFIQ-7, and ICI-Q-SF scores at 3 and
6 months post-treatment were lower in the observation group compared to the
control group (P<0.05).

Conclusion: Compared with PFMT alone, the combination of biofeedback elec-
trical stimulation with PFMT for pelvic floor rehabilitation after vaginal deliv-
ery is associated with better recovery of type I and type II muscle fiber strength,
lower SUI prevalence, higher compliance with PFMT, and improved quality of
life scores.
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Abstract
Background
Pregnancy and vaginal delivery are important factors leading to pelvic floor dys-
function (PFD) in women, manifested as pelvic organ prolapse, stress urinary
incontinence, and sexual dysfunction. Postpartum pelvic floor function rehabil-
itation has become a research hotspot in recent years. Stimulating the pelvic
floor muscle groups through active exercise and passive contraction can improve
detrusor stability and levator ani muscle function to prevent and treat PFD.

Objective
To investigate the clinical value of biofeedback electrical stimulation combined
with pelvic floor muscle training (PFMT) therapy in the rehabilitation of pelvic
floor function after vaginal delivery through a clinical controlled study.

Methods
Postpartum women with PFD who delivered at the Department of Obstetrics
and Gynecology, Beijing Shijitan Hospital Affiliated to Capital Medical Univer-
sity between January 2020 and January 2022 were selected as study subjects and
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divided into an observation group and a control group using a random number
table method. The observation group received biofeedback electrical stimula-
tion combined with PFMT, while the control group received PFMT alone. The
muscle strength of pelvic floor type I and type II muscle fibers, the proportion of
SUI, and POP grading were recorded before and after treatment. Postpartum
PFMT adherence was documented, and scores from the Pelvic Floor Dysfunc-
tion Questionnaire (PFDI-20), Pelvic Floor Impact Questionnaire-7 (PFIQ-7),
and International Consultation on Incontinence Questionnaire-Urinary Inconti-
nence Short Form (ICI-Q-SF) were collected before treatment and at 3 and 6
months post-treatment.

Results
A total of 327 cases were included in the observation group and 343 cases in the
control group. After treatment, the strength recovery of type I and II muscle
fibers in the observation group was significantly better than in the control group
(P<0.001). The proportion of SUI in the observation group was lower than in
the control group (P=0.005). There was no significant difference in POP grading
between the two groups (P>0.05). The proportion of women in the observation
group who performed PFMT $�$5 times/week was higher than in the control
group at both 3 months and 6 months post-treatment (P<0.001). The PFDI-20,
PFIQ-7, and ICI-Q-SF scores in the observation group were lower than those in
the control group at 3 months and 6 months post-treatment (P<0.05).

Conclusion
Compared with PFMT alone, biofeedback electrical stimulation combined with
PFMT for postpartum women after vaginal delivery resulted in better recovery
of type I and II muscle fiber strength, lower SUI rates, higher compliance with
PFMT, and better quality of life scores.

Keywords: Pelvic floor disorders; Pelvic floor dysfunction; Biofeedback elec-
trical stimulation; Vaginal delivery; Pelvic floor muscle training; Quality of life;
Randomized controlled trial

1.1 Study Subjects

Postpartum women with PFD who delivered at the Department of Obstetrics
and Gynecology, Beijing Shijitan Hospital Affiliated to Capital Medical Univer-
sity between January 2020 and January 2022 were selected as study subjects.
Inclusion criteria were: (1) full-term singleton pregnancy; (2) first vaginal de-
livery with no prior cesarean section history; (3) indications for pelvic floor re-
habilitation, including those with high-risk factors for postpartum PFD such as
assisted vaginal delivery, levator ani muscle injury, obesity, pregnancy-related
urinary incontinence, or those who exhibited PFD symptoms during pregnancy
and/or postpartum. Exclusion criteria were: (1) history of mid-pelvic defects,
urinary incontinence, or other pelvic floor dysfunction diseases; (2) ongoing
lochia, persistent bleeding, poor wound healing, infection, or other conditions
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unsuitable for rehabilitation; (3) comorbid malignant tumors, organic urinary
system lesions, pacemaker implantation, or other medical conditions preventing
treatment; (4) inability to cooperate due to patient-related factors; (5) missing
medical records.

All patients were numbered according to delivery order and randomly assigned
to either the observation group or control group using a simple randomization
method (random number table). The observation group received biofeedback
electrical stimulation combined with PFMT for pelvic floor rehabilitation, while
the control group received PFMT alone. The planned sample size was 300 cases
per group, but considering potential attrition, an additional 60 cases (20%) were
enrolled in each group. The observation group initially enrolled 360 cases, of
which 27 failed to complete treatment and follow-up as required and 6 were
lost to follow-up, resulting in 327 included cases. The control group initially
enrolled 360 cases, with 14 failing to complete treatment and follow-up and 3
lost to follow-up, resulting in 343 included cases. There were no statistically
significant differences between the two groups in mean age, BMI, gravidity, ges-
tational weight gain, gestational age at delivery, neonatal weight, or neonatal
head circumference (P>0.05) .

1.2 Methods

1.2.1 Postpartum 42-Day Pelvic Floor Function Assessment The as-
sessment included: (1) recording general information, delivery details, postpar-
tum urinary and bowel function, and conditions related to POP, SUI, and FSD;
(2) completing the Pelvic Floor Dysfunction Questionnaire (PFDI-20) [6], Pelvic
Floor Impact Questionnaire-7 (PFIQ-7) [7], and International Consultation on
Incontinence Questionnaire-Urinary Incontinence Short Form (ICI-Q-SF) [8]; (3)
using a biofeedback electrical stimulation therapy device to record the muscle
strength of pelvic floor type I and type II muscle fibers.

1.2.2 Biofeedback Electrical Stimulation Protocol The Nanjing Weisi
Biofeedback Stimulation Device (Model: SA9800) was used. Electrical stimula-
tion intensity was adjusted according to each woman’s tolerance and feedback.
Reference parameters were: frequency 50 Hz, pulse width 250 �s, and current 15-
80 mA. Treatment sequentially targeted type I and type II muscle fiber training,
with a therapeutic goal of achieving muscle strength grade III or above. Once
muscle strength gradually recovered, the biofeedback module was used for train-
ing with reference parameters of: frequency 20-80 Hz, pulse width 20-320 �s. A
comprehensive module was set up based on feedback to adjust training scenarios
and consolidate therapeutic effects. Treatment frequency was 2-3 sessions per
week.

1.2.3 PFMT Protocol A dedicated instructor guided each woman in per-
forming PFMT using the following steps: contract pelvic floor muscles → hold
for 5 seconds → relax muscles → hold for 5 seconds. The routine consisted of
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repeating these movements for 10 minutes per session, 3 sessions per day. After
becoming familiar with the exercise method, patients could perform training
in standing, sitting, or squatting positions. The required training frequency
was $�$5 times per week, and patients were asked to record their training using
mobile apps, WeChat, training diaries, or other methods.

1.3 Observation Indicators

The study recorded postpartum PFMT training adherence; PFDI-20, PFIQ-7,
and ICI-Q-SF scores before treatment and at 3 and 6 months post-treatment;
and pelvic floor type I and type II muscle fiber strength, SUI proportion, and
POP grading before and after treatment.

1.4 Statistical Methods

Data were analyzed using SPSS 22.0 software. Measurement data were ex-
pressed as mean ± standard deviation (x±s) and compared between groups
using independent samples t-tests. Count data were analyzed using chi-square
tests. P<0.05 was considered statistically significant.

2.1 Comparison of Type I/II Muscle Fiber Strength, SUI, and POP
Before and After Treatment

Before treatment, there were no statistically significant differences between the
two groups in type I and II muscle fiber strength, SUI proportion, or POP
grading (P>0.05). After treatment, the recovery of type I and II muscle fiber
strength in the observation group was significantly better than in the control
group (P<0.001). The proportion of SUI in the observation group was lower
than in the control group (P=0.005). There was no significant difference in POP
grading between the two groups (P>0.05) .

2.2 PFMT Frequency During Follow-up and Quality of Life Before
and After Treatment

The proportion of women in the observation group who performed PFMT $�$5
times per week was significantly higher than in the control group at both 3
months and 6 months post-treatment (P<0.001). There were no significant
differences between the two groups in PFDI-20, PFIQ-7, or ICI-Q-SF scores
before treatment (P>0.05). However, the observation group showed significantly
lower scores on all three questionnaires at 3 months and 6 months post-treatment
compared to the control group (P<0.05) .

3.1 Causes and Current Treatment Status of PFD After Vaginal De-
livery

According to the predictive model by DELANCEY et al. [9], long-term pres-
ence of risk factors such as lifestyle, smoking, overweight, and chronic increased
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intra-abdominal pressure can lead to PFD in women, with clinical symptoms
appearing when PFD progresses to a certain degree. However, PFD caused by
vaginal delivery often presents symptoms immediately after a single event: 20%-
40% of women experience varying degrees of levator ani muscle injury during
delivery, and macrosomia, prolonged labor, various assisted delivery procedures,
and dystocia from multiple causes can also result in pudendal nerve injury [10-
11]. A multicenter study in China showed that 52.5% of postpartum women had
impaired type I pelvic floor muscle fiber strength and 56.4% had impaired type
II muscle fiber strength, which without effective prevention and rehabilitation
measures can lead to postpartum POP, SUI, and FSD [12]. A meta-analysis
summarizing 22 studies on PFMT for postpartum rehabilitation demonstrated
that PFMT can effectively treat postpartum stress urinary incontinence and
symptoms related to levator ani muscle injury [13]. However, other studies
have suggested that this therapy does not significantly improve pelvic floor
rehabilitation outcomes and noted that patient compliance affects treatment
efficacy [14]. Pelvic floor electrical stimulation therapy involves placing elec-
trodes in the vagina or anus (rectum) to passively contract pelvic floor muscles
through electrophysiological and biofeedback functions, achieving the goals of
muscle strengthening and urinary control. This study employed a randomized
controlled trial design to evaluate the efficacy of biofeedback electrical stimula-
tion combined with PFMT on postpartum pelvic floor rehabilitation outcomes
and quality of life in women after vaginal delivery, using women who received
PFMT alone as controls to explore the clinical value of the combined therapy.

3.2 Efficacy of Biofeedback Electrical Stimulation Therapy for Post-
partum PFD

This study demonstrated that the biofeedback electrical stimulation combined
with PFMT group showed better recovery of type I and II muscle fiber strength
and lower SUI rates. Women in the observation group also demonstrated higher
compliance with PFMT (higher proportion achieving $�$5 sessions per week),
and better scores on quality of life and urinary incontinence questionnaires
(PFDI-20, PFIQ-7, ICI-Q-SF) at 3 and 6 months postpartum. Several factors
explain these findings. First, type I fibers (slow-twitch) constitute the pelvic
floor support system, while type II fibers (fast-twitch) constitute the pelvic
floor motor system. Long-term pregnancy and delivery can cause overstretch-
ing and even damage to both fiber types. Postpartum pelvic floor function
training actively contracts these muscle fibers, while bioelectrical stimulation
promotes muscle activity and functional recovery through passive intervention.
A multicenter study across 12 medical institutions in 6 regions of China showed
that combined pelvic floor electrical stimulation and biofeedback therapy sig-
nificantly improved pelvic floor electrophysiological indicators and helped pre-
vent PFD-related diseases [15]. Second, this study used mainstream quality of
life assessment scales that can quantify postpartum pelvic floor function status
and evaluate the efficacy of both therapies. ARTYMUK et al. [16] conducted
a prospective randomized controlled study showing that pelvic floor electrical
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stimulation combined with PFMT was more effective than PFMT alone in post-
partum pelvic floor rehabilitation, reducing the incidence of POP, urinary incon-
tinence, and fecal incontinence, which aligns with our findings. Third, combined
pelvic floor electrical stimulation and biofeedback therapy can improve pelvic
floor function through multiple mechanisms. LU et al. [17] reported that this
therapy can promote recovery of bladder neck mobility to prevent and treat SUI.
The combination of both methods can significantly enhance pelvic floor muscle
strength and urethral sphincter contraction force, thereby improving postpar-
tum sexual quality of life including sexual arousal disorder, orgasmic disorder,
and dyspareunia [18].

3.3 Importance of Postpartum Pelvic Floor Function Rehabilitation

As postpartum PFD has become a research focus in recent years, primary health-
care institutions and postpartum women have increasingly recognized the im-
portance of pelvic floor function rehabilitation and quality of life. Based on
clinical experience, although most studies suggest that PFMT alone can ef-
fectively promote postpartum recovery [19], patient compliance is often poor,
which affects outcomes. Combining PFMT with biofeedback electrical stim-
ulation therapy not only guides patients in performing pelvic floor exercises
correctly but also improves treatment adherence. Additionally, early postpar-
tum pelvic floor function assessment facilitates screening of women with PFD
and enables timely intervention. This study recommends using various quality
of life scales to evaluate postpartum pelvic floor function status. ZUCHELO et
al. [20] systematically reviewed 359 relevant articles and concluded that these
quantitative tools can early identify the degree of postpartum PFD and its im-
pact on quality of life, allowing for effective prevention and treatment. It is
important to note that obstetricians should consider the impact on pelvic floor
function when making clinical decisions about delivery plans, particularly re-
garding mode of delivery [21-22]. For high-risk women with obstructed labor
or instrumental delivery, cesarean section indications could be broadened. For
women with obvious POP, SUI, or fecal incontinence symptoms in previous de-
liveries who currently have risk factors such as short stature or macrosomia (or
relatively large fetal size), cesarean delivery may be recommended to reduce the
risk of postpartum pelvic floor dysfunction-related diseases.
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