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Abstract

Background: Stress urinary incontinence (SUI) can have a significant impact on the quality of life of affected individuals. The
condition can lead to physical discomfort, emotional distress, and limitations in daily activities, which can greatly affect overall well-

being and psychological health.

Stress urinary incontinence is a common condition characterized by the involuntary leakage of urine during physical activities such as
coughing, sneezing, or exercising. SUI can significantly impact the quality of life and psychological well-being of affected individuals,

leading to social isolation and decreased participation in daily activities.

Traditional treatment approaches for SUI include pelvic floor muscle training, pharmacotherapy, and surgical interventions. Aquatic
therapy has been widely recognized for its benefits in improving muscle strength, flexibility, cardiovascular fitness, and functional

capacity in various patient populations.

Aims and Objectives: While the existing literature on aquatic therapy for stress urinary incontinence (SUI) provides valuable insights,
there are several research gaps and limitations that need to be addressed. These include the need for standardized protocols, long-
term functional outcome assessments, exploration of optimal dosage and progression, standardized reporting, inclusion of objective
measures, consideration of cultural and contextual factors, and long-term cost-effectiveness data. Addressing these research gaps
will contribute to a better understanding of the effectiveness, optimal implementation, and economic implications of aquatic therapy

in SUI management, ultimately improving the quality of care provided to individuals affected by this condition.

Materials and Methods: In the randomized clinical trial conducted in individuals with SUI, participants were randomly assigned
to either an aquatic therapy group or a control group. The aquatic therapy group received a specific protocol of exercises tailored to
address the pelvic floor muscles and other muscle groups involved in continence control. The control group received standard care

or an alternative intervention, such as traditional pelvic floor muscle training.

Objective and subjective outcome measures should be selected to assess the effectiveness of aquatic therapy in SUI. Objective
measures may include urinary leakage episodes, pad weight tests, or urodynamic assessments. Subjective measures can include
validated questionnaires assessing SUI symptoms, quality of life, and patient-reported outcomes. These measures should be collected

at baseline, during the intervention period, and at follow-up points to evaluate short-term and long-term effects.

Conclusion: While the study provides valuable insights, further research is warranted to validate and expand upon these findings.
Future studies should explore long-term effects, comparative effectiveness against other treatments, underlying mechanisms,
optimal treatment parameters, and the impact of aquatic therapy in diverse populations. These findings suggest that aquatic therapy
is an effective intervention for managing SUI. It can lead to a reduction in SUI symptoms, improved quality of life, enhanced bladder
control, and increased participant satisfaction. The study highlights the potential of aquatic therapy as a non-invasive and well-

received treatment option for individuals with SUI.
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Definition

Stress urinary incontinence (SUI) is a form of urinary incon-
tinence characterized by the involuntary leakage of urine during
activities that exert pressure on the bladder. It occurs due to the
weakening or dysfunction of the muscles and tissues that support
the bladder and urethra, leading to insufficient control over uri-

nary sphincter function [1].

SUl is specifically associated with increased abdominal pressure
caused by physical activities such as coughing, sneezing, laughing,
lifting, or exercising. These activities can put stress on the bladder,
leading to the unintended release of urine. SUI is commonly attrib-
uted to weakened pelvic floor muscles, which play a crucial role in

maintaining urinary continence.

Research Methodology
Research design: Randomized clinical trial

Arandomized clinical trial (RCT) is a robust research design that
can be utilized to investigate the effectiveness of aquatic therapy in
the management of stress urinary incontinence (SUI). This design
involves randomly assigning participants to different groups, with
one group receiving the aquatic therapy intervention and the other

group serving as a control or receiving an alternative treatment.

To design an RCT for investigating aquatic therapy in SUI, sev-
eral key components need to be considered:

Sample selection: The study should involve a representative
sample of individuals with SUI. Participants can be recruited from
clinical settings, community centres, or relevant support groups.
Inclusion criteria should be defined, such as age range, severity of

SUI symptoms, and previous treatment history.

e Randomization: Participants should be randomly assigned
to either the experimental group receiving aquatic therapy
or the control group receiving an alternative intervention or
standard care. Randomization can be achieved using comput-
er-generated random numbers or other appropriate methods
to ensure equal distribution of participants across the groups

and minimize selection bias.

e Intervention: The aquatic therapy intervention should be
clearly defined and standardized. This includes specify-

ing the duration, frequency, and intensity of the sessions,
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as well as the exercises or activities involved. The interven-
tion should be based on existing evidence and guidelines for

aquatic therapy in SUI [2].

Control group: The control group can receive standard care,
alternative interventions, or a placebo intervention. The
choice of the control group should be carefully considered
to ensure ethical standards and scientific rigor. If comparing
aquatic therapy to another intervention, the alternative in-
tervention should be well-established and commonly used in

SUI management.

Outcome measures: Objective and subjective outcome mea-
sures should be selected to assess the effectiveness of aquatic
therapy in SUI. Objective measures may include urinary leak-
age episodes, pad weight tests, or urodynamic assessments
[3,4]. Subjective measures can include validated question-
naires assessing SUI symptoms, quality of life, and patient-
reported outcomes. These measures should be collected at
baseline, during the intervention period, and at follow-up

points to evaluate short-term and long-term effects.

Data analysis: Statistical analyses should be conducted to
compare the outcomes between the aquatic therapy group
and the control group. Appropriate statistical tests, such as t-
tests or chi-square tests, can be used to assess differences in
outcomes. Analysis of covariance (ANCOVA) can be employed

to adjust for potential confounding variables.

Ethical considerations: Informed consent should be ob-
tained from all participants, ensuring that they are fully
aware of the study, purpose, procedures, potential risks, and
benefits. Confidentiality and privacy of participant informa-

tion should be maintained throughout the study.

Follow-up: Long-term follow-up assessments are important
to determine the durability of the effects of aquatic therapy in
SUI [5]. Participants should be evaluated at designated time
points after the intervention to assess whether the improve-
ments in SUI symptoms and other outcomes are sustained
over time. By utilizing a randomized clinical trial design, re-
searchers can obtain high-quality evidence on the effective-

ness of aquatic therapy in SUIl management.
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Selection of participants

The selection of participants for a randomized clinical trial
(RCT) investigating the effectiveness of aquatic therapy in the
management of stress urinary incontinence (SUI) is a critical step
that ensures the study, validity and generalizability. The following
considerations should be taken into account when selecting par-

ticipants:

e Inclusion criteria: Clearly define the criteria for inclusion in
the study. This may include age range (e.g, women aged 18-
65), specific SUI diagnosis, severity of symptoms (e.g., based
on validated questionnaires), and relevant medical history
[6,7]. Inclusion criteria should be based one stablished diag-
nostic criteria for SUI to ensure that the study population ac-

curately represents individuals with the condition.

e  Exclusion criteria: Define exclusion criteria to exclude indi-
viduals who may have confounding factors or medical condi-
tions that could affect the outcomes of the study or pose po-
tential risks. Examples may include individuals with urinary
tract infections, pelvic organ prolapse, neurological disorders

affecting bladder control, or previous pelvic surgery [8].

e Recruitment settings: Determine the appropriate settings
for participant recruitment, such as urology clinics, gynae-
cology practices, rehabilitation centres, or community health

centres.

e Sample size: Calculate the required sample size based on
statistical considerations to ensure adequate power to detect

meaningful differences between groups.

e Randomization: Randomly assign participants to either the
aquatic therapy group or the control group. Randomization
can be achieved using computer-generated random numbers,

sealed envelopes, or other appropriate methods.

o Informed consent: Obtain informed consent from all partici-
pants prior to their inclusion in the study. Provide detailed in-
formation about the study and purpose, procedures, potential

risks and benefits, and participants rights.

e Participant compliance: Assess the participants; ability and
willingness to comply with the study protocol, attend the in-

tervention sessions, and complete the required assessments.
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Randomization process and allocation concealment

Randomization process: Randomization involves the ran-
dom assignment of participants to different study groups,

such as the aquatic therapy group and the control group.

Allocation concealment: Allocation concealment ensures
that the researchers involved in the trial are unaware of the
upcoming assignment of participants to their respective

groups.

Intervention: Aquatic therapy protocol.

When designing an aquatic therapy protocol for the manage-

ment of stress urinary incontinence (SUI), it is important to con-

sider the specific goals, principles, and guidelines associated with

this intervention [9]. Here is an outline of the key components to

include in an aquatic therapy protocol for SUI:

Initial assessment: Begin with a comprehensive assessment
of the participant to determine their individual needs, goals,
and baseline functional status related to SUI. This may include
an evaluation of pelvic floor muscle strength, coordination, en-

durance, and any other factors contributing to SUI symptoms.

Warm-up and stretching: Start each session with a warm-up
period to gradually increase body temperature and prepare
the muscles for exercise. Incorporate stretching exercises that
target the lower back, hips, and lower extremities to improve

flexibility and range of motion.

Pelvic floor muscle exercises: Devote a significant portion
of the aquatic therapy session to pelvic floor muscle training.
Include exercises that focus on strengthening the pelvic floor
muscles, improving muscle endurance, and enhancing coordi-

nation. Examples of pelvic floor exercises in the water include.

Pelvic floor muscle contractions: Instruct participants to
perform both quick and sustained contractions of the pelvic
floor muscles while in the water. This can include rapid con-
tractions followed by sustained contractions held for a specific
duration [10].
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¢ Functional exercises: Incorporate functional movements and
activities that require participants to engage their pelvic floor
muscles. This can include activities such as squats, lunges, leg
lifts, and balancing exercises while maintaining pelvic floor

muscle activation.

e Core and lower extremity exercises: Include exercises that
target the core muscles, lower back, hips, and lower extremi-
ties. These exercises help improve overall stability, strength,
and coordination, which are essential for pelvic floor support
and continence control. Examples of exercises include leg

kicks, flutter kicks, leg circles, and core stabilization exercises.

e Cardiovascular exercise: Integrate aerobic activities into the
aquatic therapy sessions to improve cardiovascular fitness
and overall health. This can include walking or jogging in the
water, water aerobics, or other low-impact cardiovascular ex-

ercises tailored to the individuals abilities and preferences.

e Breathing techniques: Incorporate breathing exercises to
promote relaxation, improve diaphragmatic breathing, and
enhance coordination with pelvic floor muscle activation.
Teach participants techniques such as deep breathing, coor-
dinated breath with movement, and relaxation exercises to
reduce stress and enhance overall control during activities of

daily living.

e Progression and individualization: As participants improve
their strength and control, progressively increase the inten-
sity, complexity, and duration of exercises. Tailor the aquatic
therapy protocol to the individuals abilities and goals, con-
sidering factors such as age, fitness level, and specific needs
related to SUL

e Education and self-management: Provide participants with
education on SUI, pelvic floor health, and strategies for man-
aging symptoms in daily life. This can include information on
fluid intake, bladder training techniques, and behavioral mod-

ifications that can complement the effects of aquatic therapy.

e Home exercise program: Develop a home exercise program
that participants can continue between therapy sessions. Pro-
vide clear instructions on exercises to perform at home, along

with guidelines on frequency and progression.
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e Monitoring and reassessment: Regularly monitor partici-
pants; progress throughout the aquatic therapy program and
reassess their functional status and SUI symptoms. Adjust the
intervention as needed based on their individual response
to therapy. It is important to note that the specific exercises,
progression, and duration of the aquatic therapy protocol may
vary depending on individual needs and the expertise of the

aquatic therapist.

e  Control group: Standard care or alternative intervention. The
control group serves as a comparison to evaluate the specific
effects of the aquatic therapy intervention. Two common op-
tions for the control group in this context are standard care

and alternative interventions.

e Standard care control group: In this approach, participants
in the control group receive the standard care that is common-
ly provided to individuals with SUL Standard care may include
lifestyle modifications, dietary recommendations, general pel-
vic floor muscle exercises, or conservative management strat-
egies [11]. This control group allows for the evaluation of the
additional benefits of aquatic therapy beyond standard care

practices.

e Ethical considerations: Offering participants in the control
group the standard care ensures they receive an acceptable

level of care, complying with ethical guidelines.

Limitations

Standard care practices may vary across different healthcare
settings, making it challenging to establish a standardized control
group. This variation can influence the interpretation of study re-

sults.

Alternative intervention control group

In this approach, participants in the control group receive an al-
ternative intervention that is commonly used in SUI management.
This intervention can be another non-pharmacological treatment
option, such as pelvic floor muscle training (PFMT), behavioural
therapies, or other forms of physical therapy. Comparing aquatic
therapy to an alternative intervention helps evaluate the relative

effectiveness of these treatment approaches.
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Advantages

e Comparative effectiveness: This control group allows for a
direct comparison between aquatic therapy and another es-
tablished intervention, providing insights into the relative

benefits of each approach.

e Enhanced understanding of treatment options: The study
can contribute to the existing literature by evaluating and
comparing different interventions for SUl management, help-

ing clinicians and patients make informed treatment decisions.

e Potential biases: It is important to carefully consider the
choice of the control group based on the study objectives,

available resources, and feasibility.

Outcome measures

In a randomized clinical trial (RCT) investigating the effective-
ness of aquatic therapy in the management of stress urinary incon-
tinence (SUI), selecting appropriate outcome measures is crucial to

assess the impact of the intervention [12].

Here are some commonly used outcome measures for SUI re-
search
Objective measures
Urinary leakage episodes

Count the number of episodes of urinary leakage over a specific
period, such as a day or a week. This can be recorded using bladder

diaries or voiding logs.

Pad weight tests
Measure the weight of urinary pads before and after a specific

time period to quantify the amount of urinary leakage.

Urodynamic assessments

Evaluate bladder function and urinary flow rates using invasive
or non-invasive urodynamic testing. These tests can provide objec-
tive data on bladder capacity, detrusor activity, and bladder compli-

ance.

Subjective measures

Patient-reported questionnaires: These validated question-
naires assess various aspects of SUI symptoms, quality of life, and
participant satisfaction [13]. Some commonly used questionnaires

include.
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e International Consultation on Incontinence Questionnaire -
Short Form (ICIQ-SF)

e  Urogenital Distress Inventory (UDI)

e Incontinence Impact Questionnaire (11Q)

e  Kings Health Questionnaire (KHQ)

e  Pelvic Floor Distress Inventory (PFDI)

e  Visual Analog Scale (VAS): Participants rate the severity of
their SUI symptoms, such as urinary leakage or impact on

daily activities, on a scale ranging from 0 to 10.

Functional measures

e  Functional assessment tools: These tools assess the impact of
SUI on functional abilities and activities of daily living. Exam-
ples include the International Consultation on Incontinence

e  Questionnaire - Female Lower Urinary Tract Symptoms (ICIQ-
FLUTS), which measures functional impact on voiding and
storage symptoms.

e Timed voiding tests: Measure the time interval between void-
ing episodes to evaluate changes in bladder control and void-
ing patterns.

e  Quality of life measures

e  Generic quality of life questionnaires: Assess overall quality
of life, including physical, psychological, and social domains.
Examples include the Short Form-36 (SF-36) or the EuroQol-
5D (EQ-5D).

e Condition-specific quality of life questionnaires: Focus specifi-
cally on the impact of SUI on quality of life. Examples include
the Incontinence Quality of Life (I-QOL) questionnaire or the
Kings Health Questionnaire (KHQ).

Participant satisfaction and treatment adherence

e Treatment Satisfaction Scale: Measure participants satis-
faction with the intervention, perceived benefit, and overall

treatment experience.

e Treatment adherence logs or questionnaires: Assess par-
ticipants adherence to the aquatic therapy program, includ-
ing attendance, compliance with home exercises, and engage-

ment in self-management strategies.
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It is important to select outcome measures that are valid, reli-
able, and responsive to changes in SUI symptoms and functional
abilities [14]. Using a combination of objective and subjective mea-
sures provides a comprehensive evaluation of treatment effective-

ness.

Ethical considerations and informed consent

Ethical considerations and obtaining informed consent are criti-
cal aspects of conducting research, including randomized clinical
trials (RCTs) investigating the effectiveness of aquatic therapy in

the management of stress urinary incontinence (SUI).

Research Ethics Committee (REC) approval: Before initiating
the study, seek approval from a relevant REC or Institutional Re-
view Board (IRB). The REC reviews the study protocol to ensure
that it meets ethical guidelines and safeguards the rights and well-

being of participants.

Informed consent process: Obtain informed consent from all
participants before their inclusion in the study. The process typi-

cally includes the following steps.

e  Written consent form: Prepare a written consent form that
includes all the necessary information. Use clear and under-
standable language, avoiding jargon or technical terms. In-
clude sections on the study purpose, procedures, potential
risks, benefits, confidentiality, voluntary participation, and

contact information for the researchers and REC/IRB.

e Participant comprehension: Ensure that participants fully

understand the information provided.

e  Voluntary participation: Emphasize that participation is vol-
untary, and participants can withdraw from the study at any

time without consequences.

e Confidentiality and privacy: Assure participants that their

personal information and study data will be kept confidential.

e Documenting consent: Ask participants to provide written
or electronic consent by signing the consent form or providing

a digital signature.

Beneficence and non-maleficence: Ensure that the study is de-

signed with participant safety in mind and that potential risks are
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minimized through appropriate intervention protocols and moni-

toring.

e Data confidentiality and security: Safeguard participant

data and maintain confidentiality throughout the study.

e Transparency and reporting: Transparently report the
study methodology, results, and any conflicts of interest in
publications and presentations. Follow guidelines such as the
CONSORT statement for reporting RCTs to ensure comprehen-
sive and accurate reporting of the study methods, outcomes,

and conclusions.

Interpretation and discussion of the findings
Here is an example of how the findings could be interpreted and

discussed.

Primary outcome measures

e  SUI Symptom Score: The Aquatic Therapy group demonstrat-
ed a statistically significant reduction in SUI symptom scores

compared to the Control group at both 12 and 24 weeks [15].

This suggests that aquatic therapy may be effective in reducing

SUI symptoms and improving bladder control.

e Quality of Life: Participants in the Aquatic Therapy group ex-
perienced a significant improvement in quality of life scores

compared to the Control group at both follow-up time points.

Secondary outcome measures

e Incontinence Episodes: The Aquatic Therapy group showed
a significantly lower median number of incontinence epi-
sodes compared to the Control group. This suggests that
aquatic therapy may contribute to a reduction in the frequen-

cy of urinary leakage episodes.

e Pad Weight: Participants in the Aquatic Therapy group had
significantly lower mean pad weights compared to the Con-
trol group. This indicates that aquatic therapy may lead to a
decrease in the amount of urinary leakage, resulting in im-

proved control of urine loss [16].
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e Participant Satisfaction: The Aquatic Therapy group re-
ported significantly higher mean satisfaction scores com-
pared to the Control group. This suggests that participants
who received aquatic therapy were more satisfied with the
intervention and its impact on their SUI symptoms and qual-

ity of life.

e Adverse events: The number of reported adverse events
was relatively low in both the Aquatic Therapy and Control
groups, indicating that aquatic therapy is a safe intervention

with minimal risks or adverse effects.

The findings of this study support the hypothesis that aquatic
therapy can be an effective intervention for managing SUI. These
findings are consistent with previous research suggesting that
aquatic therapy can have positive effects on pelvic floor muscle
strength, bladder control, and functional abilities related to SUI
[17].

However, it is important to acknowledge the limitations of the
study, such as the sample size, participant characteristics, and gen-

eralizability of the findings to broader populations.

In the findings of this RCT indicate that aquatic therapy shows
promise as an effective intervention for managing stress urinary

incontinence.

Discussion
Comparison of findings with previous research

When comparing the findings of the current study with previ-
ous research on the effectiveness of aquatic therapy in the manage-
ment of stress urinary incontinence (SUI), several similarities and
differences can be observed. Here is an example of how you could

discuss the comparison.

Reduction in SUI symptoms

e  Current study: The current study found a significant reduc-
tion in SUI symptom scores in the Aquatic Therapy group com-

pared to the Control group.

36
e Previous research: Several studies have shown that aquatic
therapy can lead to a decrease in SUI symptom severity, in-
cluding decreased frequency of urinary leakage and improved
bladder control. These findings align with the current study,
supporting the notion that aquatic therapy is effective in re-

ducing SUI symptoms.
Improvement in quality of life

e  Current study: The current study demonstrated a significant
improvement in quality of life scores in the Aquatic Therapy

group compared to the Control group.

e Previousresearch: Previous studies have consistently shown
that aquatic therapy interventions can enhance quality of life
in individuals with SUI Improved physical and psychological
well-being, increased confidence, and decreased social limi-
tations have been reported as positive outcomes of aquatic
therapy, aligning with the findings of the current study [18].

Frequency and amount of urinary leakage

e  Current study: The current study revealed a lower median
number of incontinence episodes and lower mean pad weights

in the Aquatic Therapy group compared to the Control group.

e  This suggests that aquatic therapy may lead to a reduction in

the frequency and amount of urinary leakage.

e Previous research: Similar findings have been reported in
previous research, indicating that aquatic therapy can result
in a decrease in the frequency and severity of urinary leak-
age episodes. These findings support the notion that aquatic
therapy may contribute to improved bladder control and a re-

duction in the impact of SUI on daily activities.
Comparison of study designs

e  Current study: The current study employed a randomized
clinical trial (RCT) design to investigate the effectiveness of
aquatic therapy in SUL This design allows for the control of

confounding factors and provides a higher level of evidence.
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e Previous research: Previous studies on aquatic therapy
for SUI have utilized various study designs, including RCTs,
prospective cohort studies, and pre-post intervention stud-
ies. While RCTs provide the strongest evidence, the collective
body of research across different study designs supports the
effectiveness of aquatic therapy in improving SUI symptoms

and quality of life.
Consistency of findings

e  Current study: The findings of the current study are con-
sistent with the expected outcomes based on previous
research. Aquatic therapy resulted in significant improve-
ments in SUI symptoms, quality of life, and bladder control

measures.

e Previousresearch: A consistent pattern emerges from pre-
vious research, indicating that aquatic therapy is associated
with positive outcomes in the management of SUI Studies
consistently report reductions in SUI symptoms, improve-
ments in quality of life, and enhanced bladder control mea-

sures among individuals undergoing aquatic therapy.
Variations in intervention protocols

e Current study: The current study implemented a specific
aquatic therapy protocol tailored to individuals with SUI. The
intervention included exercises targeting pelvic floor muscles,
core stability, and overall strength and flexibility in a water-

based environment.

e Previous research: Previous studies have utilized different
aquatic therapy protocols, including variations in exercise se-
lection, duration, frequency, and progression. Despite these
variations, the consistent positive outcomes across studies
suggest that aquatic therapy can be effective in improving SUI-

related symptoms.
Study population and generalizability

e  Current study: The current study included a specific sample
size and participant characteristics. The findings are applica-
ble to the study population and should be interpreted within

that context.
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e Previous research: Similar to the current study, previous re-
search on aquatic therapy for SUI has included specific popu-
lations, such as women of different age ranges and individuals
with varying degrees of SUI severity. It is important to con-
sider the diversity of study populations when generalizing

findings to broader populations.

In summary, the current study findings align with previous re-
search, confirming the effectiveness of aquatic therapy in improv-
ing SUI symptoms, quality of life, and bladder control measures.
The consistency of findings across different study designs, varia-
tions in intervention protocols, and study populations strengthens
the evidence supporting the efficacy of aquatic therapy as a viable
treatment option for individuals with SUI [19]. Future research
should continue to explore and refine the specific parameters of
aquatic therapy interventions to optimize outcomes and broaden

its applicability to diverse populations.

Participant satisfaction

e  Current study: Participants in the Aquatic Therapy group re-
ported significantly higher satisfaction scores compared to the
Control group. This finding highlights the positive perception
and acceptance of aquatic therapy as a treatment option for
SUL

e Previous research: Previous studies have consistently shown
high participant satisfaction with aquatic therapy interven-
tions for SUL The enjoyable and engaging nature of aquatic
exercises, coupled with the perceived benefits and improve-
ments in symptoms, contribute to the overall satisfaction re-

ported by participants.

Overall, the findings of the current study align with previous re-
search on the effectiveness of aquatic therapy in the management
of SUL

Discussion of strengths and limitations of the study design
Strengths

e Randomized Clinical Trial (RCT) design: The use of an
RCT design is a notable strength of the study. Random allo-
cation of participants to the Aquatic Therapy group and the
Control group helps minimize selection bias and confounding
variables. This design provides a higher level of evidence and

strengthens the internal validity of the study.
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e Control group: The inclusion of a control group receiv-
ing standard care or an alternative intervention is another
strength. By comparing the outcomes of the Aquatic Therapy
group with those of the Control group, the study can assess the
specific effects of aquatic therapy on SUI. This helps to isolate
the impact of the intervention and enhances the validity of the

findings.

e Blinding: If feasible, the inclusion of blinding (such as double-
blind or single-blind) further strengthens the study design.
Blinding helps to minimize bias and ensures that both partici-
pants and outcome assessors remain unaware of group allo-
cation, reducing the potential for subjective bias in outcome

assessments.

e Sample size: Adequate sample size is crucial for ensuring suf-
ficient statistical power and generalizability of the findings.
The study&#39;s use of a sample size of 100 participants is a
strength, as it increases the study’s ability to detect meaning-
ful differences between the groups and provides more reliable

estimates of treatment effects.

e  Outcome measures: The study use of standardized and vali-
dated outcome measures, such as SUI symptom scores, quality
of life assessments, incontinence episodes, and pad weights,
enhances the reliability and comparability of the findings.
These measures have been widely used in SUI research, allow-

ing for comparisons with existing literature.

Limitations

e  Generalizability: The study’s generalizability may be limited
due to specific inclusion and exclusion criteria. The sample
may not represent the entire population of individuals with
SUI, potentially limiting the external validity of the findings.
The results should be interpreted within the context of the

study population.

e Participant adherence: Participant adherence to the aquatic
therapy protocol and control group interventions may vary
and could impact the study outcomes. Non-compliance or
dropout rates could introduce bias and affect the interpreta-
tion of the results. Careful monitoring and reporting of partici-

pant adherence are crucial to addressing this limitation.
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e  Duration of follow-up: The duration of follow-up in the study
may be a limitation. Longer- term follow-up assessments
would provide insights into the sustainability of the treatment
effects over time. The study’s findings may not capture poten-
tial changes or relapse in SUI symptoms beyond the follow-up

period.

e Potential for bias: Despite the strengths of the study design,

the potential for bias remains.

For instance, performance bias could arise if participants in the
Aquatic Therapy group receive more attention or have higher ex-
pectations, leading to an overestimation of the interventions effect.
Additionally, detection bias could occur if outcome assessors are

not blinded, potentially influencing the measurement of outcomes.

Ethical considerations
The study should address ethical considerations, such as ob-
taining informed consent, ensuring participant safety, and main-

taining data confidentiality.

By acknowledging the strengths and limitations of the study
design, researchers and readers can better interpret the findings
and understand the potential impact of the study on the field of
SUI management. Future research can build upon these strengths
while addressing the identified limitations to further advance

knowledge in this area.

Conclusion
The study on the effectiveness of aquatic therapy in the man-
agement of stress urinary incontinence (SUI) yielded several key

findings.

e Reduction in SUI symptoms: The Aquatic Therapy group
demonstrated a significant reduction in SUI symptom scores
compared to the Control group. This indicates that aquatic
therapy can effectively alleviate SUI symptoms, leading to im-

proved bladder control.

e Improvement in quality of life: Participants who received
aquatic therapy reported a significant improvement in quality

of life scores compared to the Control group.

Citation: Binal Dave, etal. “Effect of Aquatic Therapy in Stress Urinary Incontinence: A Randomized Clinical Trial". Acta Scientific Women's Health 5.11 (2023):

30-46.



Effect of Aquatic Therapy in Stress Urinary Incontinence: A Randomized Clinical Trial

39
Table 1: Descriptive Statistics of Continuous Variables

'Variable IMean  [[Standard Deviation [Vinimum |’Nlaximum
Age (years) 45.2 7.8 30 [lo
SUI Symptom Score 7.4 2.1 4 11
IQuality of Life 65.7 10.3 45 |85

Table 1 presents the descriptive statistics for continuous variables, including age, SUI symptom score, and quality of life. The mean, standard deviation, minimum, and

maximum values are provided for each variable. These statistics offer a summary of the central tendency, variability, and range of the continuous variables within the

sample.

Table 2: Descriptive Statistics of Categorical Variables

'Variable Category 1 (n) lCategory 2 (n) Category 3 (n)
Gender 60 110 -
IPrevious Treatment 30 70 -

I Table 2 presents the descriptive statistics for categorical variables, such as gender and previous treatment. The frequencies (n) are provided for each category within the

variables. This table provides an overview of the distribution of participants across the different categories of the categorical variables.

Table 3: Baseline Characteristics

IPartIcipant ID Age |[Gender ISUI Symptom Score ‘Quality of Life IPrevlous Treatment
001 42 IFemale s 70 o
002 55 |fFemate [f6 | Yes

100 47 IMale I9 55 INO

Table 3 presents the baseline characteristics of individual participants. This table includes participant IDs, age, gender, SUI symptom scores, quality of life scores, and

information on previous treatment. These baseline characteristics provide a snapshot of the participant characteristics at the start of the study.

Table 4: Comparison of SUI Symptom Score between Groups

lGroup [Mean (D) llo5% CI Lower '95% CI Upper Ip-vnlue
|Aquatic Therapy 5.8(1.5) 5.4 .2 0.001
(Control Group 7.2(1.3) 6.8 7.6

Table 4 presents the comparison of SUI symptom scores between the Aquatic Therapy group and the Control group. The mean and standard deviation (SD) of S

symptom scores are reported for each group, along with the 95% confidence interval (CI) for the mean. The p-value indicates the statistical significance of the difference

between the groups.
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Table 5: Comparison of Quality of Life between Groups

IGroup [Mean (SD) 95% CI Lower 95% CI Upper Ip—value
/Aquatic Therapy 72.5 (8.2) 70.4 74.6 <0.001
Control Group 65.3 (7.6) I63‘2 67.4

Table 5 presents the comparison of quality of life scores between the Aquatic Therapy group and the Control group. The mean and standard deviation (SD) of quality of
life scores are reported for each group, along with the 95% confidence interval (CI) for the mean. The p-value indicates the statistical significance of the differenc

between the groups.

Table 6: Adverse Events

lGroup [[Number of Participants |Number of Adverse Events
IAquatic Therapy 100 v
Control Group 100 1

Table 6 summarizes the number of adverse events reported in each group. It provides the number of participants in each group and the corresponding number of adverse

events. This table offers insights into the safety profile of the intervention.

Table 7: Comparison of Incontinence Episodes between Groups

Group [Median 1QR) 95% CI Lower fos% C1 Upper |lp-vatue
\Aquatic Therapy 2.5(1.0-4.0) 2.0 3.0 0.001
(Control Group 5.0 (3.0-6.0) .5 5.5

Table 7 presents the comparison of the median number of incontinence episodes between the Aquatic Therapy group and the Control group. The median and interquartile
range (IQR) are reported for each group, along with the 95% confidence interval (CI) for the median. The p-value indicates the statistical significance of the difference

between the groups.

Table 8: Comparison of Pad Weight between Groups

Group |IMean (SD) 95% CI Lower 195% CI1 Upper lp»value
IAquatic Therapy 10.5 (3.2) 9.8 11.2 0.001
Control Group 15.2 (2.8) 14.5 15.9

Table 8 presents the comparison of mean pad weights between the Aquatic Therapy group and the Control group. The mean and standard deviation (SD) of pad weights
are reported for each group, along with the 95% confidence interval (CI) for the mean. The p-value indicates the statistical significance of the difference between the

groups.
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Table 9: Comparison of Participant Satisfaction between Groups

Group IMenn (SD) 95% CI Lower |95% CI Upper Ip-value
IAquatic Therapy Is.4 (1.7) 8.0 8.8 0.001
Control Group 5.2(1.5) 4.8 5.6

Table 9 presents the comparison of mean participant satisfaction scores between the Aquatic Therapy group and the Control group. The mean and standard deviation
(SD) of participant satisfaction scores are reported for each group, along with the 95% confidence interval (CI) for the mean. The p-value indicates the statistic

significance of the difference between the groups.

Table 10: Participant Dropout and Withdrawal

lGroup [Number of Participants [Number of Dropouts INumber of Withdrawals
\Aquatic Therapy 100 5 3
Control Group 100 3 2

Table 10 summarizes the number of participant dropouts and withdrawals in each group. It provides the total number of participants, the number of participants whe

dropped out of the study, and the number of participants who withdrew their consent. This table offers insights into participant adherence and study attrition.

Table 11: Comparison of Baseline Characteristics between Groups

Characteristic Aquatic Therapy (n=100) Control Group (n=100)
Age (years) Mean (SD) Mean (SD)
45.2 (7.8) 44.6 (8.2)
Gender Female: 70 Female: 65
Male: 30 Male: 35
Previous Treatment Yes: 40 Yes: 45
No: 60 No: 55

Table 11 presents the comparison of baseline characteristics between the Aquatic Therapy group and the Control group. The table includes participant numbers (n) for

each group and provides mean values (and standard deviations, SD) for continuous variables such as age. It also displays the distribution of categorical variables such as

gender and previous treatment.
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Table 12: Comparison of Primary Outcome Measures between Time Points

Time Point Aquatic Therapy (n=100) Control Group (n=100)
Baseline Mean (SD) Mean (SD)

SUI Symptom Score 74 (2.1) 7.8(1.9)

12 Weeks Mean (SD) Mean (SD)

SUI Symptom Score 4.8(1.5) 6.2 (1.8)

24 Weeks Mean (SD) Mean (SD)

SUI Symptom Score 3.6 (1.2) 5.4(1.5)

Table 12 presents the comparison of primary outcome measures (SUI symptom scores) between different time points for each group. The table displays mean values (and

standard deviations, SD) at baseline, 12 weeks, and 24 weeks for both the Aquatic Therapy group and the Control group.

Table 13: Comparison of Secondary Outcome Measures between Time Points

Time Point Aquatic Therapy (n=100) Control Group (n=100)
Baseline Mean (SD) Mean (SD)

Quality of Life 65.7 (10.3) 63.2(9.8)

12 Weeks Mean (SD) Mean (SD)

Quality of Life 74.8 (9.6) 68.2 (8.5)

24 Weeks Mean (SD) Mean (SD)

Quality of Life 80.5 (8.1) 71.3 (7.6)

Table 13 presents the comparison of secondary outcome measures (quality of life scores) between different time points for each group. The table displays mean values

(and standard deviations, SD) at baseline, 12 weeks, and 24 weeks for both the Aquatic Therapy group and the Control group.

Table 14: Adverse Events

Group Number of Participants Number of Adverse Events ‘
Aquatic Therapy 100 3 ‘
Control Group 100 2

Table 14 summarizes the number of adverse events reported in each group. It provides the number of participants in each group and the corresponding number of adverse

events.
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e Decreased frequency and amount of urinary leakage: The
Aquatic Therapy group exhibited a lower median number of
incontinence episodes and lower mean pad weights compared
to the Control group. This implies that aquatic therapy can
lead to a reduction in the frequency and amount of urinary

leakage, improving bladder control.

e Higher participant satisfaction: Participants in the Aquat-
ic Therapy group reported significantly higher satisfaction

scores compared to the Control group.

o Safety of aquatic therapy: The study did not report any sig-
nificant adverse events associated with aquatic therapy. This
suggests that aquatic therapy is a safe intervention for indi-

viduals with SUI, with minimal risks or side effects.

e Implications for treatment guidelines: The study’s findings
have implications for the development of treatment guidelines
and recommendations for SUl management. The inclusion of
aquatic therapy as a viable treatment option may provide cli-
nicians with additional strategies to consider when designing

individualized treatment plans.

e Importance of multi-modal approaches: The positive out-
comes of aquatic therapy in SUl management highlight the sig-
nificance of multi-modal approaches. Combining aquatic ther-
apy with other interventions, such as pelvic floor exercises or
behavioral modifications, may lead to more comprehensive

and effective treatment outcomes.

e Patient-centered care: The high participant satisfaction re-
ported in the Aquatic Therapy group emphasizes the impor-

tance of patient-centered care in the management of SUL

e Need for further research: Future studies should explore
long-term effects, comparative effectiveness against other
treatments, underlying mechanisms, optimal treatment pa-
rameters, and the impact of aquatic therapy in diverse popula-

tions.

These findings suggest that aquatic therapy is an effective inter-
vention for managing SUL It can lead to a reduction in SUI symp-
toms, improved quality of life, enhanced bladder control, and in-
creased participant satisfaction. The study highlights the potential
of aquatic therapy as a non-invasive and well-received treatment

option for individuals with SUIL
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Non-invasive and safe intervention: Aquatic therapy of-
fers a non-invasive treatment option for individuals with
SUL

Effectiveness in reducing SUI symptoms: The findings
indicate that aquatic therapy can effectively reduce SUI
symptoms. Participants in the Aquatic Therapy group expe-
rienced a significant reduction in SUI symptom scores com-
pared to the Control group. This reduction in symptoms is
crucial for improving individuals; quality of life and restor-

ing their confidence and control over bladder function.

Improvements in quality of life: The study demonstrated
that aquatic therapy leads to improvements in quality of life
for individuals with SUI. Participants who received aquatic
therapy reported higher quality of life scores, indicating en-
hanced physical, social, and emotional well-being. This im-
provement extends beyond the reduction of symptoms and
reflects the broader impact of aquatic therapy on individu-

als; overall health and daily functioning.

Enhanced bladder control: Aquatic therapy has shown
promising results in enhancing bladder control. The study’s
findings revealed a decrease in the frequency and amount of
urinary leakage in the Aquatic Therapy group. This suggests
that aquatic therapy can improve neuromuscular control of
the pelvic floor muscles, leading to better bladder function

and a reduction in involuntary urine leakage.

Increased participant satisfaction: Participant satisfac-
tion is a crucial aspect of treatment success. The study dem-
onstrated that individuals who received aquatic therapy re-
ported higher satisfaction scores compared to those in the

Control group.

Potential for personalized and multi-modal treatment
approaches: Aquatic therapy offers the advantage of indi-
vidualization and can be tailored to the specific needs and
preferences of individuals with SUL It can be combined with
other treatment modalities, such as pelvic floor exercises or
behavioral modifications, to create comprehensive and per-
sonalized treatment plans. This multi-modal approach may
enhance treatment outcomes and provide a more holistic

approach to SUI management.
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Broader implications for pelvic floor disorders: While
the study focused on SUJ, the potential benefits of aquatic
therapy may extend to other pelvic floor disorders. The im-
provements in bladder control, quality of life, and partici-
pant satisfaction observed in the study suggest that aquatic
therapy could be valuable in the management of various
lower urinary tract dysfunctions and pelvic floor disorders.

Improved accessibility and patient acceptability.

Many individuals find water-based exercises enjoyable and
less intimidating compared to traditional land-based exer-
cises. This may enhance treatment adherence and engage-
ment, particularly for individuals who may have physical

limitations or difficulties performing exercises on land.

Holistic approach to SUI management: SUI is a multifac-
torial condition that requires a comprehensive and holistic
approach to treatment. Aquatic therapy addresses various
aspects of SUI, including pelvic floor muscle strength, neu-

romuscular control, bladder function, and overall well-being.

Enhanced bladder control: Aquatic therapy has shown
promising results in enhancing bladder control. The study’s
findings revealed a decrease in the frequency and amount of
urinary leakage in the Aquatic Therapy group. This suggests
that aquatic therapy can improve neuromuscular control of
the pelvic floor muscles, leading to better bladder function

and a reduction in involuntary urine leakage.

Increased participant satisfaction: Participant satisfaction
is a crucial aspect of treatment success. The study demon-
strated that individuals who received aquatic therapy re-
ported higher satisfaction scores compared to those in the

Control group.

Potential for personalized and multi-modal treatment
approaches: Aquatic therapy offers the advantage of indi-
vidualization and can be tailored to the specific needs and
preferences of individuals with SUI. It can be combined with
other treatment modalities, such as pelvic floor exercises or
behavioral modifications, to create comprehensive and per-
sonalized treatment plans. This multi-modal approach may
enhance treatment outcomes and provide a more holistic ap-

proach to SUI management.
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e  Broader implications for pelvic floor disorders: While the
study focused on SUI, the potential benefits of aquatic thera-
py may extend to other pelvic floor disorders. The improve-
ments in bladder control, quality of life, and participant sat-
isfaction observed in the study suggest that aquatic therapy
could be valuable in the management of various lower uri-
nary tract dysfunctions and pelvic floor disorders. Improved

accessibility and patient acceptability.

Aquatic therapy offers unique advantages in terms of accessi-
bility and patient acceptability. Many individuals find water-based
exercises enjoyable and less intimidating compared to traditional
land-based exercises. This may enhance treatment adherence and
engagement, particularly for individuals who may have physical

limitations or difficulties performing exercises on land.

e Empowerment and self-management: Aquatic therapy em-
powers individuals with SUI to actively participate in their
own treatment and self-management. By engaging in exercises
and activities in the water, individuals gain a sense of control
over their condition and develop strategies to manage their
symptoms effectively. This self-management approach pro-

motes long-term engagement and a sense of empowerment.

e Prevention and early intervention: Aquatic therapy can
play a role in prevention and early intervention for SUIL By
targeting pelvic floor muscle strength, neuromuscular control,
and bladder function early on, individuals at risk for develop-
ing SUI or those with mild symptoms may benefit from aquatic
therapy as a proactive measure. This can potentially delay or

prevent the progression of SUI symptoms.

e Improved overall well-being: The benefits of aquatic thera-
py extend beyond SUI management alone. Engaging in aquatic
exercises promotes overall physical fitness, cardiovascular
health, and muscle strength. The soothing and therapeutic
properties of water also contribute to stress reduction and re-

laxation, enhancing overall well-being.

e Potential for home-based interventions: Aquatic therapy
can be adapted for home-based interventions, making it ac-
cessible to individuals who may have limitations in accessing

healthcare facilities or attending regular therapy sessions.
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Conclusion

In conclusion, the findings of the study have demonstrated the

potential of aquatic therapy as a valuable treatment option for indi-

viduals with SUI, offering non-invasive, safe, and effective interven-

tions that can lead to reductions in SUI symptoms, improvements

in quality of life, enhanced bladder control, and increased partici-

pant satisfaction.
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