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Background: Stress urinary incontinence (SUI) is effectively managed through pelvic floor muscle training (PFMT), yet poor 
adherence often undermines its efficacy. Given square dancing’s popularity among middle-aged women, its integration with PFMT 
could potentially increase patient compliance. This study aims to investigate the impact of a hybrid program combining square dance 
and PFMT on SUI symptoms, quality of life, and treatment adherence in this demographic.
Methods: Seventy-seven female participants from Luoyang were randomly allocated to an intervention group undergoing a 12-week 
program combining square dancing with PFMT, and two control groups receiving standard health advice or square dancing alone. 
Outcomes were assessed using subjective urinary incontinence rating, the International Consultation on Incontinence Questionnaire 
Short Form (ICIQ-SF), and the Urinary Incontinence Quality of Life Scale (I-QOL), and a PFMT diary for compliance. Satisfaction 
was scored on a 10-point scale.
Results: Participants (mean age: 53.35±5.11 years) did not differ significantly at baseline. Post-intervention, the intervention group 
showed significant improvements in SUI symptoms and quality of life compared to both control groups (P < 0.05), with higher 
compliance (96.54% vs 54.82% in control I) and satisfaction (8.86±0.85).
Conclusion: Combining PFMT with square dancing significantly improved SUI symptoms, quality of life, and adherence among 
middle-aged women. Notably, despite the COVID-19 pandemic and associated restrictions during the 12-week intervention period, the 
communal and enjoyable nature of square dancing likely contributed to enhanced motivation and satisfaction.
Keywords: stress urinary incontinence, pelvic floor muscle training, compliance, square dance, women, quality of life

Introduction
Stress urinary incontinence (SUI) is the most common UI (urinary incontinence).1 Women aged 40–60 years are more 
susceptible to this disease.2 SUI treatments include surgery, medication, and behavior therapy.3 The International 
Consultation on Incontinence recommends pelvic floor muscle training (PFMT) as an evidence-based first-line treatment 
for SUI, advising most patients to attempt PFMT before drug treatment or surgery.3 However, the effect of PFMT lies in 
patients’ long-term adherence. Moreover, once you stop exercising, incontinence symptoms may reappear.4 Short-term 
PFMT adherence was 64%; long-term adherence was only 23%.5 Adherence is the key factor in maintaining PFMT 
efficacy.
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There are many ways to improve PFMT adherence, like mobile applications (APP),6,7 continuous guidance,7 repeated 
reminders,5 interventions based on nursing management concepts,8 and so on. However, those interventions are costly, 
require more medical personnel or fail to motivate patients to participate in the exercise.

Some studies have shown that recreational programs such as belly dance,9 yoga,10 and rumba dance11 can exercise the 
pelvic floor muscles and improve patients’ compliance. So-Young11 pointed out that in order to be successful in engaging 
the patients’ sustained participation, the pelvic floor exercise program should be more interesting and entertaining.

Square dancing is the most common recreational exercise in China. About 87.63% of exercisers are female, and their 
age ranges from 41 to 60.12 Women at this age are at high risk for SUI.13 Compared to other treatments, square dancing 
participants tend to exercise in groups, making it easier to increase patients’ motivation and exercise engagement through 
group therapies and peer education. Thus, the authors suppose that if we create a square-dancing incorporating PFMT for 
middle-aged women with SUI that is more convenient and entertaining, their compliance with PFMT might be improved. 
Therefore, the authors hypothesize that the development of a square-dancing program incorporating PFMT for middle- 
aged women suffering from SUI, designed to be both more convenient and entertaining, could enhance adherence to 
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PFMT. Concurrently, such an intervention is expected to manage symptoms of urinary incontinence effectively and 
improve the participants’ quality of life.

Hence, this study aims to create a square-dancing program incorporating PFMT and examine its effect on urinary 
incontinence symptoms, quality of life and compliance to PFMT among middle-aged women with SUI.

Methods
This quasi-experimental study adopted a randomized controlled pretest-posttest follow-up research design with 3 study 
groups (1 intervention group and 2 control groups). Approval from the ethics committee was obtained. Written, fully 
informed consent was obtained from all participants, and all data were confidentially collected. Participants could quit the 
study at any time.

Participants
Participants who met the diagnostic criteria for SUI following the International Consultation on Incontinence 
Questionnaire Short Form (ICIQ-SF) were recruited from three geographically isolated communities in Luoyang, 
a city in central China, from July to October 2021 (Clinical Trial Registration Number: ChiCTR2100044354). 
Participants were included if they: (1) were 40–60 years; (2) had mild or moderate symptoms by Ingelman-Sundberg 
indexing; (3) had the intention of treatment; (4) could talk and walk without assistance; (5) could understand the study 
procedure and were willing to participate. Participants were excluded from the study if they: (1) were pregnant; (2) had 
severe symptoms requiring surgical treatment; (3) had urinary system infection during the study; (4) had participated in 
relevant researches before; (5) were acute exacerbation of chronic diseases and mental disorders; (6) were within three 
months after pelvic surgery; (7) had central nervous system damage and severe cardiopulmonary dysfunction. To avoid 
contamination, participants were divided into three groups based on their respective communities, with all participants 
from the same community being allocated to the same group.

To determine the appropriate sample size for this study, we utilized the formula for sample mean comparison, taking 
into account the statistical power considerations, effect size, and variability of the data. The formula used was:

where uα and uβ are the critical values from the standard normal distribution corresponding to the specified type I and 
type II error rates, respectively; S represents the standard deviation of the population, and δ is the expected difference in 
means (effect size). Referring to the study of Eleni,14 δ= 1.4, S = 1.3. Specifically, we assume the test level α = 0.05 (two- 
sided) and a desired test efficacy (power) of 1 - β = 0.9 (β = 0.1). Given these parameters, the initial calculation yielded 
a sample size of 20 for each group. However, to account for potential dropouts (assumed to be 20% based on similar 
studies), we adjusted the sample size upwards, resulting in a final sample size of 24 per group.

A total of 77 participants were finally included in the study, with the age of 53.35±5.11 years old. Among them, 
16.9% had cesarean sections, 62.3% delivered vaginally, and 20.8% had both forms. The economic status of participants 
varied, with 15.6% earning less than 3000 yuan per month, 15.6% earning 3000–5000 yuan, 41.6% within the 5000–8000 
yuan, and 27.3% earning over 8000 yuan. The educational level of the participants varied: 14.3% had primary education 
or less, 33.8% had completed junior high school, 40.3% had finished high school or technical secondary school, and 
11.7% held a university degree or higher.

Interventions
Interventions for the Experimental Group
The participants of the experimental group received square dancing with PFMT. The Guidelines for the Diagnosis and 
Treatment of Stress Urinary Incontinence in Women15 claimed that PFMT’s effectiveness lies in adequate training. Each 
PFMT movement should continue to contract for at least 3 seconds, relax for 2–6 seconds, repeat pelvic floor muscle 
contraction and relaxation for 15–30 minutes, and practice three times daily.

However, a normal square-dancing rhythm is too fast to enhance the pelvic floor muscle. Therefore, the authors 
selected three movements that help keep pelvic floor muscle contract and maintain by consulting literature and experts, 
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together with a professional choreographer. We made these movements into four square dancing. Then, sports medicine 
specialists reviewed these dances and deleted the movements that may increase abdominal pressure, increasing the 
duration of contraction and relaxation movements.

Finally, these dances have three main movements, and the active contraction of the perineum and anal muscles is 
added. These movements are: (1) Heel raising: Bring legs together and heels facing each other, slowly lift heels, slowly 
contract the pelvic floor muscle while lifting the heels, and reach the maximum when the heel is lifted to their highest 
point, slowly lower heels after 3–5 seconds, and slowly relax the pelvic floor muscle while lowering the heels. (2) Leg 
opening and closing: The distance between the two legs is about shoulder width; relax the pelvic floor muscle while 
separating legs. Move the legs apart slowly, then slowly close the legs together. When closing, contract the pelvic floor 
muscles to the maximum extent, and hold for 3–5 seconds. (3) Leg crossing: The legs are positioned together, with one 
leg remaining stationary while the other crosses over it. During the leg cross, the pelvic floor muscles are contracted; 
maximum contraction is achieved when the legs are fully crossed and is sustained for 3–5 seconds. The legs then slowly 
return to the upright position, with the muscles relaxing as they revert to their original position.

In each movement, the pelvic floor muscle should contract for at least 3 seconds and relax for 2–6 seconds. Each 
dance lasts about 3 min, including contraction and relaxation about 20–30 times. Following the intervention process, 
patients practice daily. The daily intervention is shown in Table 1.

Before formal intervention, a 4-week pre-experiment was conducted on two female SUI patients who met the 
inclusion criteria from April 1st to 28th, 2021. After the pre-experiment, the number of dances increased to 6, and the 
centralized exercise time was changed to 20:00–21:00 daily. If they missed the centralized exercise time, the study 
participants could make up the workout independently following the protocol. Researchers contacted participants in all 
three groups weekly for at least three months to answer questions about training and stress urinary incontinence.

Interventions for the Control Group
The control group I received conventional health education for SUI, including a Stress Urinary Incontinence Health 
Education Brochure containing information on the prevention and treatment of stress urinary incontinence and PFMT.

The control group II received routine square dancing and the Health Education Brochure. However, the square dance 
performed by control group II did not contain movements similar to the intervention group’s. Or, even if there are similar 
movements, they would not work the pelvic floor muscles because of their fast pace.

Data Collection
At baseline, general data like age, height, weight, education, and economic status of the patients, and clinical data like 
mode of delivery, frequency of delivery, duration of urine leakage, and disease history were collected with a self- 
designed questionnaire. Questionnaires were collected by trained researchers through a pencil-and-paper survey.

The International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF) was used to measure symptom 
severity. This questionnaire was established and is highly recommended for assessing the prevalence, severity, and type 
of urinary incontinence.16 Subjective incontinence rating was also used to measure severity. Stress incontinence is rated 
on a scale of 0 to 4, with each grade corresponding to a point value. However, this score can reflect the severity of urine 
leakage under varied stress levels; the higher the score, the more severe the incontinence.

Table 1 Daily Intervention Process

Phase Exercise Time (Min)

Movement Review Review the three main movements and repeat the contraction and relaxation process 10

Dance Optional pelvic floor muscle exercise dance 3 times 20

Rest Rest 5
Dance Optional pelvic floor muscle exercise dance 3 times 20

End Action Repeat the three main actions 5
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The Incontinence Quality of Life Scale (I-QOL) questionnaire was used to measure the quality of life of SUI patients. 
It is a 22-item rating scale that covers three domains: behavioral restriction, psychological impact and social disorder. 
The reliability and validity of the questionnaire and all dimensions are good. The questionnaire score was positively 
correlated with the patient’s quality of life. The higher the score, the better the quality of life.

Adherence to pelvic floor muscle training was measured with the pelvic floor muscle exercise diary. No standardized 
measure exists for calculating the pelvic floor muscle exercise adherence rate. The present study defined good adherence 
as patients exercising following the required time and intensity. The compliance was good if the pelvic floor muscle can 
be exercised for more than 45 min daily. Adherence rate was calculated as the percentage of days with good adherence to 
the total number of days in the study. Subjects in the intervention group recorded the number, intensity, duration and 
reasons for non-compliance. Simultaneously, the diary’s accuracy was ensured by the weekly telephone interviews 
between the researchers and the subjects.

After the intervention, 0–10 points (from very dissatisfied to very satisfied) were used to collect subjects’ satisfaction.

Statistical Analysis
Statistical analyses were conducted using SPSS software, version 22.0. A p-value of less than 0.05 was deemed 
statistically significant for all analyses in the study. For data that followed a normal distribution, one-way ANOVA 
was employed to assess differences among the three groups, with independent samples t-tests utilized for pairwise 
comparisons between groups and paired-sample t-tests for intragroup comparisons. The choice of these parametric tests 
was based on their ability to effectively analyze normally distributed data while controlling for Type I error.

In cases where data did not conform to a normal distribution, nonparametric alternatives were applied to ensure 
appropriate statistical inference. Specifically, the Kruskal–Wallis test was used for intergroup comparisons, as it is 
a robust method for analyzing ranked data without assuming normality. For intragroup comparisons in non-normally 
distributed data, the Wilcoxon signed-rank test (also known as the nonparametric statistical rank-sum test) was employed, 
as it is suitable for paired comparisons and does not require data to follow a specific distribution.

Furthermore, for categorical or count data, the chi-square test was applied to examine associations or differences 
between groups. This test is widely used in statistical analysis and provides a measure of the degree of association 
between two categorical variables, allowing for the assessment of statistical significance.

Results
Characteristics of Participants
Initially, 25 subjects were included in the experimental group and 26 in control groups I and II. Four intervention group 
subjects were lost at the end of the intervention. These four subjects were lost in the 3rd, 6th, 6th, and 9th weeks of 
intervention due to illness and hospitalization, inability to use the live broadcasting equipment, inability to exercise on 
time and relocation to her daughter’s residence. Eventually, 73 subjects completed the entire study.

In the study, the subjects’ mean leakage history was 9.12±7.49 years, and their subjective incontinence grade was 1– 
2, mainly mild to moderate. No statistically significant differences were found between the two groups at baseline. 
Baseline data are presented in Table 2.

Four intervention group subjects were lost after the intervention, representing a 16% attrition rate. The baseline data 
comparison between lost and non-lost subjects in the intervention group revealed no statistically significant difference 
(P > 0.05).

Comparison of ICIQ-SF
Table 2 displays the ICIQ-SF scores of the three patient groups. The ICIQ-SF score data followed a normal distribution, 
and they were compared using a one-way ANOVA (F-statistic). Before the intervention, there was no significant 
difference between the ICIQ-SF scores of the three patient groups (P > 0.05). After the intervention, a significant 
difference was observed among the three groups. Intra-group comparisons before and after intervention indicated that the 
ICIQ-SF scores of the patients in the experimental group and control group II showed a decreasing trend. The decrease in 
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ICIQ-SF scores following intervention in the experimental group (−2.29±2.41) was greater than that in the control group 
II (−0.39±1.42) (P < 0.05), indicating that the relief of urinary incontinence symptoms was more pronounced in the 
experimental group.

Subjective Incontinence Rating
As indicated in Table 3, there was no significant difference between the subjective incontinence grade ratings of the three 
patient groups before and after the intervention (P > 0.05). However, the mean subjective incontinence grade scores of 
the experimental group was lower than that of pre-intervention period (P < 0.05).

Table 2 Comparison of Baseline Data in Three Groups

Variable Total  
(N=77)

Intervention  
Group (N=25)

Control  
Group I(N=26)

Control  
Group II(N=26)

F/H /χ2 P

Age(years) 53.35±5.11 53.12±5.06 51.77±4.73 52.19±5.60 0.458 0.634

Height(cm) 157.21±4.612 157.68±5.34 156.35±4.01 157.62±4.48 0.681 0.510

Weight(kg) 64.67±7.127 64.03±6.97 63.00±7.93 66.96±6.02 2.229 0.115
Number of Deliveries 1.97±0.811 1.76±0.72 2.12±0.86 2.04±0.82 1.361 0.263

Highest Fetal Weight(g) 3272.21±533.00 3266.80±359.17 3346.15±755.77 3203.46±397.43 0.461 0.632

Duration of Urine Leakage(Years) 9.12±7.491 9.62±8.11 8.69±8.00 9.08±6.57 0.096 0.908
Delivery Mode 5.691 0.223

Cesarean Section 13(16.9%) 3(12%) 3(11.5%) 7(26.9%)
Vaginal Birth 48(62.3%) 19(76%) 15(57.7%) 14(53.8%)

Cesarean Section+ Vaginal birth 16(20.8%) 3(12%) 8(30.8) 5(19.2%)

Monthly Household Income (¥) 9.725 0.137
<3000 12(15.6%) 0(0%) 8(30.8%) 4(15.4%)

3000–5000 12(15.6%) 5(20%) 3(11.5%) 4(15.4%)

5000–8000 32(41.6%) 13(52%) 8(30.8%) 11(42.3%)
>8000 21(27.3%) 7(28%) 7(26.9%) 7(26.9%)

Education 3.750 0.710

Primary and Below 11(14.3%) 2(8%) 9(34.6%) 6(23.1%)
Junior High School 26(33.8%) 8(32%) 11(42.3%) 7(26.9%)

High School or Technical Secondary School 31(40.3%) 11(44%) 4(15.4%) 10(38.5%)

University and Above 9(11.7%) 4(16%) 2(7.7%) 3(11.5%)

Table 3 Comparison of Subjects’ Urinary Incontinence Rating, Subjective Urinary Incontinence Rating and I-QOL

Item Period Experimental  
group (N=21)

Control  
Group I (N=26)

Control  
Group II (N=26)

F P

ICIQ-SF Before intervention 6.29±3.09 7.58±2.83 7.23±1.93 1.467 0.238

After intervention 4.00±2.24** 7.35±2.61 6.58±1.63* 14.458 <0.001
Subjective Urinary Incontinence Rating Before intervention 1.95±0.38 2.04±0.53 1.92±0.27 0.551 2.130

After intervention 1.62±0.59* 2.04±0.60 1.81±0.40 0.579 0.126

I-QOL
Behavioral Constraint Before intervention 26.33±7.20 26.92±5.33 25.54±5.57 0.348 0.707

After intervention 30.38±6.14 26.54±4.54 25.88±4.77 5.063 0.009

Psychological Impact Before intervention 31.19±8.87 34.69±7.12 31.46±6.93 1.636 0.202
After intervention 36.43±7.59 37.27±5.94 32.50±4.61 2.847 0.065

Social Barrier Before intervention 15.33±5.22 17.46±4.43 14.81±4.27 2.374 0.101

After intervention 18.19±4.61 17.19±3.68 15.38±3.29 3.305 0.043
Total scores of I-QOL Before intervention 72.86±19.93 79.08±15.77 71.81±15.34 1.374 0.260

Note: ** indicates intra-group comparison before and after intervention P<0.001. *indicates intra-group comparison before and after intervention P < 0.05.
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Incontinence Quality of Life Questionnaire (I-QOL)
As shown in Table 3, there were no significant difference in the I-QOL scores of the three groups before the intervention 
in all three dimensions and total quality of life scores (P > 0.05). After the intervention, there were significant differences 
among the three groups in terms of behavioral restriction, social disorder and total quality of life (P < 0.05). Pairwise 
comparisons between the groups revealed that each dimension score and total I-QOL score were higher in the 
experimental group, and there was no significant difference in the total I-QOL score and each dimension score between 
the control groups.

Compliance with PFMT
The pelvic floor muscle exercise diary revealed that the lowest number of days of good adherence in the experimental 
group was 78, the highest was 84, and the mean was 81.10±1.61 days. The experimental group’s adherence rate (= 
number of days with good adherence/total number of days in the intervention program × 100%) was 96.54%.

The compliance data from the control group I showed a minimum of 20 days with good adherence, a maximum of 72 
days, and an average of 46.30±14.50 days. The compliance rate was 54.82%. These findings highlight the significant 
improvement in compliance observed in the experimental group as compared to the control group I.

Subjects’ Satisfaction with the Intervention
The results showed that one of the subjects in the experimental group had the lowest satisfaction score of 7. In contrast, 
five subjects had the highest score of 10, with an average score of 8.86±0.85, indicating significant patient satisfaction.

Discussion
Square Dancing Incorporating PFMT Was Efficient in Alleviating Urinary Incontinence 
Symptoms
After 12 weeks of intervention, control group I’s ICIQ-SF scores did not differ from those before the intervention, 
indicating that the influence of health education alone on improving patients’ symptoms was not evident. After the 
intervention, the ICIQ-SF scores of the subjects in control group II decreased. It might be related to the fact that although 
the type of dance and movements of the square dance selected for the exercise in this group differed from the pelvic floor 
muscle contraction movements in PFMT, the various movements of the square dancing pull the pelvic floor muscles, thus 
alleviating the symptoms of urinary incontinence.

The experimental group’s ICIQ-SF ratings reduced significantly more than control groups I and II, demonstrating that 
square dancing with PFMT effectively reduced urine incontinence symptoms. The following factors might contribute to 
this result: (1) the patients contracted and stretched the pelvic floor muscles actively during exercise and repeatedly 
strengthened them. (2) In a group exercise, square dancing was more convenient, engaging, and they felt supported, 
resulting in high compliance and pleasure in the experimental group.

When asked why they did not sought treatment for urinary incontinence, most of the subjects said that they did not 
realize that urinary leakage was a disease, and they thought that urinary incontinence “naturally occurs when you get 
older” and “occurs after giving birth to a child”. These patients thought that urinary incontinence “occurs naturally with 
age”, “will occur after giving birth”, “does not affect life”, and “many friends around me also have such a situation and 
have not been treated”. This confirms the findings of Yang17 and Zhang18 that most women have an insufficient 
understanding of urinary incontinence. Lack of knowledge combined with cumbersome medical treatment and shyness 
about urinary incontinence contributed to the low rate of incontinent patients seeking medical treatment. It is easier to 
treat patients whose urinary leakage symptoms are moderate, and the complexity of therapy increases significantly after 
the condition has advanced to a severe stage.15 Therefore, urinary incontinence should be treated as early as possible. 
Despite the subjects’ inadequate understanding of stress urinary incontinence, which increased the difficulty of inter-
vention, the intervention still achieved good results. This indicates that square dancing incorporating PFMT is easily 
accepted by patients and can be easily promoted.
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Square Dancing Incorporating PFMT Improved the Quality of Life of SUI Patients
Data in our study showed that square dancing incorporating PFMT improved patients’ quality of life. As for control 
group II, subjects’ I-QOL scores slightly increased after intervention, maybe because square dancing enhances the 
physical fitness of the exerciser. However, the effect of square dancing with PFMT was significantly more effective in 
improving SUI patients’ quality of life.

Regarding the behavioral restriction dimension, the improvement of the experimental group was significantly higher 
than that of the control group. This shows that the experimental group’s intervention program can significantly enhance 
patients’ behavioral restrictions. Many SUI patients limit their behavior for fear of urine leakage, and some limit their 
outings.19 The positive research results in our study might be related to the fact that the exercise format of the square 
dancing was conducted as a group activity where group members can help each other and promote healthy behavior 
development. This is congruent with the findings of Yang20, who discovered that group members could solve potential 
problems through conversation and by learning from the experience of other group members. Thus, they were supported, 
improving their ability to deal with the problems. Together, square dancing with PFMT can exercise the function of the 
pelvic floor muscle through effective contraction and diastole, which improves the control of incontinence symptoms and 
alleviates behavioral restriction in turn.

Urinary incontinence causes mental stress, anxiety and even depression.19 Moreover, patients may feel ashamed due 
to urine leakage.21 After the intervention, psychological effects improved for all three groups, with no significant 
differences. The following reasons may be listed: Patients in the control group who received health education about 
the etiology, pathogenesis, and preventive measures of urinary incontinence could comprehend that the disease was 
avoidable and treated, hence reducing their psychological stress, the experimental group and the control group II used 
square dancing, which was conducted in the form of group, and the members established a good relationship, and they 
supported and encouraged each other. The same experience of the disease made them more capable of generating 
empathy.22 Thus, their psychological state was improved. The improvement in the psychological impact dimension was 
more pronounced in the experimental group, as patients’ symptoms improved, promoting their psychological state.

Referring to the dimension of social barriers, the patients in the experimental group had a significantly higher score of 
social impairment. UI patients frequently avoid social activities due to leakage and body odor concerns. Even if they 
participate in social interactions, they keep a deliberate distance from others.6 Therefore, urinary incontinence is also 
known as “social cancer”.23 Stress urinary incontinence directly limits the patient’s social interactions and causes the 
patient low self-esteem, shame, and reduces their confidence to participate in social activities. The social impairment 
caused by stress urinary incontinence was alleviated in the present study. The cause may be due to the social atmosphere 
created by square dancing, where group members congregate in comparable settings and better understand one another. 
Mutual support and understanding among them improved their social confidence and reduced their social impairment.

PFMT combined with square dancing significantly improved quality of life of SUI patients. However, it is important 
to acknowledge that the COVID-19 pandemic may have influenced our results in several ways. First, the pandemic has 
disrupted people’s daily routines and lifestyles, potentially affecting their physical activity levels, dietary habits, and 
mental health. These changes could have impacted the effectiveness of the interventions. Second, access to healthcare 
services and support may have been limited during the pandemic, which could have influenced participants’ adherence to 
the PFMT program or their ability to seek additional treatment for incontinence.

Square Dancing Incorporating PFMT Gained High Compliance and Satisfaction from 
Experimental Patients
It is widely accepted that adherence rates below 80% will significantly diminish the benefits of exercise.4 In the current 
study, the average adherence rate of the experimental group was 96.54%, which was a good adherence rate, while the 
adherence rate of the control group I was 54.82%. According to the Theory of Planned Behavior,24 the patient’s ability to 
correctly master the exercise mode will promote the development of healthy behaviors Therefore, square dance is easier 
for patients to accept, and peers and leaders encourage and support it, which may explain high compliance. Together, 
there is feedback from patients about whether they are exercising correctly. Thus, the patients’ mastery is better, resulting 
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in better healthy behaviors. Furthermore, the patients of experimental group were very satisfied (8.86±0.85 points) with 
the intervention. Patients reported that this exercise improved their social and psychological status by making good 
friends and helping them control their symptoms.

Conclusions
In conclusion,square-dancing program incorporating PFMT could enhance adherence to PFMT. Concurrently, the 
intervention effectively improved the participants’ quality of life and manage symptoms of urinary incontinence. The 
intervention method of square dancing with PFMT is economical and has strong entertainment value, which is worth 
promoting.

One limitation of our study is its short duration. Only the results of the 12-week intervention were evaluated; the 
long-term effects were not studied. To address this limitation, future research should embark on longitudinal studies with 
an extended follow-up period, ideally spanning several years. These studies should aim to assess not only the persistence 
of the initial improvements but also any potential changes in the trajectory of the outcomes over time. Moreover, 
exploring the factors that may influence the longevity of the intervention’s effects, such as patient adherence, lifestyle 
modifications, and the presence of comorbidities, could provide valuable insights for clinical practice and future 
intervention development. Furthermore, incorporating qualitative methods, such as in-depth interviews or focus groups, 
could help elucidate the patients’ experiences and perceptions of the intervention’s long-term impact, which could inform 
the design of more effective and sustainable interventions.

Another limitation is that we failed to adjust the rhythm to match the patient’s habits, as they often complained the 
slow rhythm of the square dancing with PFMT, which was not consistent with their original exercise habits. Future 
iterations of the program could incorporate customizable rhythm settings or offer a range of pace options to cater to 
diverse preferences.

Thirdly, the form of collective exercise was changed to an online live broadcast in August 2021 due to COVID-19 
restrictions on gatherings. Despite our best efforts, some subjects were not skilled in operating the live broadcast 
equipment, which potentially resulted in participant attrition and decreased compliance. Although researchers can help 
patients exercise with the help of internet technology and electronic devices,25 we should still pay attention to the 
applicability. Interventions that are more acceptable and accessible should be considered for older people, persons with 
low levels of education, and those unfamiliar with smart tools. To address the challenge of technology barriers, future 
studies should incorporate user-friendly training sessions on operating the live broadcast equipment. Additionally, 
developing simplified interfaces and accessible platforms tailored for older adults, those with low literacy levels, or 
limited technological proficiency, could significantly enhance intervention accessibility.

In our study, four participants discontinued the intervention program, which may have introduced biased into our 
results and limited our ability to draw definitive conclusions. Future research should strive to minimize missing data by 
implementing robust retention strategies, such as regular follow-ups, incentives for participation, and flexible data 
collection methods.
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