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Abstract: Objective: To investigate the clinical effect of pelvic floor muscle training (PFMT) plus biofeedback electri-
cal stimulation (BES) on stress urinary incontinence (SUI). Methods: 110 patients with SUI admitted to our hospital 
in the Department of Obstetrics and Gynecology from November 2018 to November 2019 were selected and di-
vided into control group (n=55) and study group (n=55). The study group received PFMT plus BES while the control 
group received PFMT alone. Results: Compared with the control group, the incontinence quality of life (I-QOL) score 
and the international consultation on incontinence questionnaire-urinary incontinence short form (ICI-Q-SF) score 
in the study group were significantly better (P<0.05), and the patients had better pelvic floor muscle endurance, 
strength, and coordination (P<0.05). Conclusion: PFMT plus BES could improve the strength, endurance, and coor-
dination of pelvic floor muscles in SUI patients. It can positively influence the improvement of the I-QOL and ICI-Q-SF 
scores. Clinical trial registration: The name of the registry: Chinese Registry of Clinical Trials. Trial registration num-
ber: ChiCTR21000684765. Trial URL: http://www.chictr.org.cn/showproj.aspx?proj=73654424.
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Introduction

Stress urinary incontinence (SUI) refers to in- 
voluntary leakage of urine from the external 
urethral orifice when abdominal pressure 
increases, such as sneezing or coughing [1]. 
The main causes of SUI include pelvic organ 
prolapse, obesity and age factors. Urodynamic 
examination showed involuntary leakage of 
urine in the absence of detrusor contraction 
during filling cystography with increased abdo- 
minal pressure [2]. Women are prone to SUI 
because of pelvic floor impairment after child-
birth. Specifically, one of the common compli-
cations after childbirth is stress urinary incon- 
tinence. Pregnancy and childbirth are associat-
ed with an increased risk of pelvic floor impair-
ment. The incidence of urinary incontinence in 
females ranges from 10% to 58%, and it reach-
es up to 73% with age [3]. The urodynamic 
examination of SUI showed involuntary urine 
leakage in the case of increased abdominal 
pressure without detrusor contraction during 
filling bladder manometry.

Pelvic floor rehabilitation (PFMT) is the com- 
mon treatment of stress urinary incontinence. 
PFMT, also known as Kegel exercise, is the 
main treatment method for SUI [4]. NICE re- 
commends PFMT for at least 3 months under 
the guidance of a therapist as first-line treat-
ment for patients with SUI and mixed urinary 
incontinence predominating in SUI (Grade  
A evidence). For PFMT to be effective, a suffi-
cient amount of training should be achieved  
[5]. In addition, pelvic floor BSE has been  
shown to play a significant role in its treatment. 
It could improve urinary control by strengthen-
ing pelvic floor muscles and increasing urethral 
closure pressure, but not as a routine treat-
ment for SUI [6]. However, the treatment effect 
is low when these approaches were applied 
individually in clinical application.

In this study, we explored whether the com-
bined application of PFMT plus BES could get 
good clinical results in SUI with significant clini-
cal efficacy.

http://www.ajtr.org
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Materials and methods

Study design

The prospective study was adopted that we 
selected 110 patients with SUI presenting to 
Department of Obstetrics and Gynecology in 
our hospital from November 2018 to Nove- 
mber 2019 and randomly divided them into 
study group and control group. This study was 
ethically approved by the Ethic Committee of 
Hainan Medical University (Approved no. 2017-
LC 244/21). Patients and their families were 
willing to receive the treatment and testing.

Inclusion criteria: 1) Patients who met the diag-
nostic criteria of stress urinary incontinence. 2) 
Patients with an age over 22 years. 3) Patients 
who had clear thinking ability and were able to 
follow oral or written guidance.

Exclusion criteria: 1) Patients with psychologi-
cal urinary incontinence, impulsive urinary 
incontinence, neurogenic bladder dysfunction, 
urethral sphincter closure incompetence, etc. 
2) Patients with diabetes, mental disorder, and 
severe primary diseases of cardiovascular, 
cerebrovascular, liver, kidney, and hematopoi-
etic system.

Research methods

Treatment of the control group: The control 
group received PFMT [7] with the specific  
method as follows. The patient continued to 
contract the pelvic floor muscles (namely anal 
contraction exercise) for no less than 3 sec-
onds, followed by relaxation and rest for 2 to 6 
seconds, which were practiced for 15 to 30 
minutes continuously, and repeated 3 times a 
day for 3 months.

Treatment of the study group: On the basis of 
PFMT, the study group adopted BES [8] as fol-
lows. The patients lay in semi-supine position 
after defecation and urination. Biofeedback 
electrical stimulation probe was put into the 
vagina of parturient women, and the instru-
ment parameters were adjusted to 8-32 Hz, 
pulse width 320-740 μs for parturient women 
with type I muscle fiber contraction, and per-
form electrical stimulation. For patients who 
were exercising to strengthen class II muscle 
fiber, the frequency should be set to 20-80 Hz 
and the pulse width of 20-320 μs. The opera-

tion time was set to 10-20 min, twice a week  
for continuous 5 weeks.

Research outcomes

ICI-Q-SF questionnaire: International consulta-
tion on incontinence questionnaire-urinary 
incontinence short form (ICI-Q-SF) [9] includes 
4 items: frequency or urinary incontinence, 
amount of leakage, overall impact of urinary 
incontinence, and self-diagnostic item. The 
total score ranged from 0 to 21 with lower  
score indicating better condition.

I-QOL questionnaire: Incontinence Quality of 
Life Scale (I-QOL) [10] includes psychosocial 
influences, self-distress, escape, restrictive 
behaviors, etc., with a total of 24 questions  
and 1-5 points for each. The lower the score, 
the worse the quality of life.

Pelvic floor muscle strength and endurance: 
Patients were in a supine position with legs 
flexed and slightly apart. A guiding sensor with 
the condom on was inserted into patient’s  
vagina and it was measured when the score 
was 0. Then patients were instructed to tigh- 
ten the pelvic floor muscles with her full effort, 
keep for a long time, which was conducted for  
3 times. The pelvic floor muscle strength is 
defined as the mean score of contraction 
strength, and the score is proportional to the 
pelvic floor muscle strength.

Coordination ability: Patient was in a supine 
position with her legs flexed and slightly apart. 
A doctor put his/her fingers into the vagina,  
and the patient tried to tighten the pelvic floor 
muscles and then relax for 5 times. In the 
meantime, the doctor observed her coordina-
tion on pelvic floor contraction and relaxation, 
with 1 point equal to incoordination, 2 points  
to slow coordination, and 3 points to ideal 
coordination.

Clinical efficacy: It was considered as marked- 
ly effective if the comprehensive strength of 
the pelvic floor returned to normal and the 
patient’s symptoms disappeared completely 
after treatment, with the average urine flow 
rate ≥25 ml/s. And the patient didn’t experi-
ence leaks of urine when coughing, sneezing, 
position changes, etc. It was considered as 
effective if the symptoms and the comprehen-
sive strength of the pelvic floor muscle had 
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improved. Still, the patient experienced occa-
sional leaks of urine when coughing, sneezing, 
position changes, etc. It was considered as 
ineffective if there was no improvement in 
symptoms and comprehensive strength of the 
pelvic floor muscle or even the patient got 
worse and experienced leaks of urine when 
coughing, sneezing, position changes, etc. The 
average urine flow rate was recorded and cal- 
culated by urograph recorder.

Statistical analysis

GraphPad Prism version 8.0 (GraphPad Soft- 
ware) and SPSS Statistics version 21 (SPSS 
21.0; SPSS Inc.) were adopted. The measure-
ment data were represented by (

_
x±sd), and 

pair-sample t test was used for intra-group 
comparison while two independent samples t 
test was adopted for inter-group comparison. 
The enumeration data were expressed as % 
and analyzed using the χ2 test; counting grade 
data were expressed as % and tested with  
rank sum tests. P<0.05 indicated statistically 
significant difference.

Results

General data

In the study group, there were 55 patients aged 
22 to 35 years, with a mean age of 28.4±3.69 
years, and in the control group there were 55 
patients aged 23 to 39 years, with a mean age 
of 27.66±3.5 years. No significant difference in 
the clinical data of the two groups was seen, 
and they were comparable (P>0.05).

ICI-Q-SF scores

Before treatment, the ICI-Q-SF scores of study 
group and the control group were 6.51±2.67 
and 6.89±2.51, with no significant difference 
(P>0.05). After treatment, the ICI-Q-SF scores 
were decreased to 1.39±1.72 and 4.84±3.02 
respectively, and the score in experiment group 
was significantly lower than that in the control 
group (all P<0.05). See Figure 1.

I-QOL scores

Before treatment, the I-QOL scores of study 
group and the control group were 61.38±3.76 
and 61.99±4.13, with no significant difference 
(P>0.05). After treatment, the I-QOL scores 
were increased to 77.56±3.49 and 70.41± 
3.14 respectively, and the score in experiment 
group was significantly higher than that in the 
control group (all P<0.05). See Figure 2.

Pelvic floor muscle strength

Before treatment, the pelvic floor muscle 
strength of the two groups was similar (P> 
0.05). After treatment, the two groups had bet-
ter pelvic floor muscle strength, and the study 

Figure 1. Comparison of ICI-Q-SF score. Note: The X-
axis represents groups before and after treatment, 
and the Y-axis represents the ICI-Q-SF score. The 
scores of patients in the study group before treat-
ment and after treatment were 6.51±2.67 points 
and 1.39±1.72 points, respectively. The scores of 
patients in the control group before and after treat-
ment were 6.89±2.51 points and 4.84±3.02 points, 
respectively. ***P<0.001 between control group and 
study group by two independent samples t test.

Figure 2. Comparison of I-QOL scores. Note: The X-
axis represents groups before and after treatment, 
and the Y-axis represents I-QOL score. The scores of 
patients in the study group before and after treat-
ment were 61.38±3.76 points and 77.56±3.49 po- 
ints respectively. The scores of patients in the con-
trol group before treatment and after treatment were 
61.99±4.13 points and 70.41±3.14 points respec-
tively. ***P<0.001 between control group and study 
group by two independent samples t test.
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Table 1. Comparison of pelvic floor muscle strength [n, (%)]
1 point 2 points 3 points 4 points 5 points Mean 

Control group (n=55) Before 5 (9.09) 25 (45.45) 22 (40.00) 3 (5.45) 0 33.19
After 0 19 (34.55) 20 (36.36) 11 (20.00) 5 (9.09) 34.56

Study group (n=55) Before 5 (9.09) 31 (56.36) 12 (21.82) 7 (12.73) 0 30.56
After 0 19 (34.55) 20 (36.36) 11 (20.00) 5 (9.09) 34.56

Table 2. Comparison of pelvic floor muscle endurance [n, (%)]
1 point 2 points 3 points 4 points 5 points Mean 

Control group (n=55) Before 11 (20.00) 16 (29.09) 17 (30.91) 8 (14.55) 3 (5.45) 30.13
After 0 11 (20.00) 22 (40.00) 16 (29.09) 6 (10.91) 35.21

Study group (n=55) Before 10 (18.18) 17 (30.91) 16 (29.09) 7 (12.73) 5 (9.09) 30.78
After 8 (14.55) 15 (27.27) 18 (32.73) 8 (14.55) 6 (10.91) 12.67

Table 3. Comparison of coordination [n, (%)]
1 point 2 points 3 points Mean 

Control group (n=55) Before 23 (41.82) 26 (47.27) 6 (10.91) 29.14
After 12 (21.82) 32 (58.18) 11 (20.00) 35.78

Study group (n 55) Before 22 (40.00) 25 (45.45) 8 (14.55) 30.64
After 17 (30.91) 29 (52.73) 9 (16.36) 31.97

Table 4. Comparison of efficacy [n, (%)]

Group Marked 
effective Effective Ineffective Total  

effective
Control group (n=55) 39 (70.91) 13 (23.64) 3 (5.45) 52 (94.55)
Study group (n=55) 30 (54.55) 9 (16.36) 16 (29.09) 39 (70.91)
χ2 10.752
P <0.001

group had better pelvic floor muscle strength 
than that in the control group (all P<0.05). See 
Table 1.

Pelvic floor muscle endurance

Before treatment, the pelvic floor muscle  
endurance of the two groups was similar 
(P>0.05). After treatment, the two groups had 
better pelvic floor muscle endurance, and the 
study group had better pelvic floor muscle 
endurance than that in the control group (all 
P<0.05). See Table 2.

Coordination ability

Before treatment, the coordination ability of the 
two groups was similar (P>0.05). After treat-
ment, the two groups had better coordination 
ability, and the study group had better coordi-

nation ability than that in the 
control group (all P<0.05). 
See Table 3.

Efficacy

Total effective rate of the 
study group and the refer-
ence were 94.55% and 
70.91%, respectively. The 
study group possessed sig-
nificantly higher overall ef- 
fectiveness rate compared 
to that in the control group 
(P<0.05). See Table 4.

Discussion

SUI is common with a high incidence in the 
department of obstetrics and gynecology. 
During pregnancy and childbirth, the muscles, 
fascia, etc., in the pelvic cavity are excessively 
pulled, which damages the tissues in the pel- 
vic floor and the urethra and may result in dys-
function of the bladder and urethra [11]. The 
bladder’s pressure is usually higher than that  
in the urethra when the abdominal pressure 
increases, which leads to the uncontrolled out-
flow of urine in SUI patients [12, 13]. The com-
mon manifestations are bladder neck dysfunc-
tion, urethral sphincter dysfunction, excessive 
lowering of the proximal urethra, pelvic floor 
relaxation, etc. Patients might experience SUI 
when sneezing, laughing, coughing, or even 
changing their positions, etc. [14, 15]. Medical 
professionals generally recommend PFMT for 
prevention of SUI during pregnancy or postpar-
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tum, but its efficacy remains controversial. A 
meta-analysis of 46 trials involving 10,832 wo- 
men showed that there was no evidence that 
PFMT could reduce the risk of SUI the third tri-
mester or one year postpartum. And there is 
little data on the impact of PFMT on the quality 
of life of incontinent women [16]. However, the 
result showed that PFMT could reduce the ICI-
Q-SF scores of patients while increasing the 
I-QOL scores. This difference may be related to 
the population included. In this study, all the 
participants were young puerpera (age 22 to 
35 years), who had better compliance and 
could ensure the training effect. In addition, 
this study evaluated the effect at 3 months 
after the intervention and could not predict the 
long-term efficacy.

Compared to those in the control group, the 
pelvic floor muscle strength, endurance, and 
coordination of the study group after treatment 
were significantly better. We carried out com-
bined rehabilitation for their SUI through pelvic 
floor muscle training. Then we employed the 
low-frequency electrical stimulation to enhan- 
ce the neuromuscular excitability, and success-
fully activated a part of the depressed neuro-
muscular cells and improved the recovery of 
nerve cells. After electrical stimulation, the pel-
vic floor muscle strength and endurance of 
patients in the two groups were significantly 
improved, and patients in the study group had 
better treatment effects than patients in the 
control group. For those with pelvic floor dys-
function, biofeedback can relieve pelvic floor 
muscle spasm and pain [17]. Biofeedback can 
help patients have scientific pelvic floor muscle 
training to achieve and increase the contrac-
tion and relaxation of the pelvic floor muscles 
and promote blood circulation [18]. For this  
reason, the complications can be prevented to 
a certain extent. In this study, patients in the 
study group possessed a higher overall effec-
tiveness rate than the control group, which was 
consistent with the results of Lasak et al. [19], 
wherein the authors pointed out that after pel-
vic floor muscle training, patients in the study 
group had higher effectiveness rate as com-
pared to patients in the control group (97% vs. 
78%), suggesting that pelvic floor muscle train-
ing could effectively improve the pelvic floor 
strength, endurance, and coordination, and 
reduce the incidence of SUI [20].

However, this study still has some limitations. 
There was no way to blind the enrollments or 
health care professionals on whether they had 
exercised or not. In addition, more attention 
should be paid to long-term outcomes and this 
study only looked at outcomes after 3 months.

Together, our findings suggest that pelvic floor 
muscle training plus biofeedback electrical 
stimulation is a preferable option for treating 
SUI due to its merits in repeatability and high 
cure rate, safety, and effectiveness.
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