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HIGHLIGHTS

e Evaluates an enhanced educational
intervention to improve IC acceptance
and adherence.

e Randomized controlled trial design
with three follow-up time points (TO,
T1, T2).

e Primary outcome: I-CAT score
improvement at three months (T2).
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ABSTRACT

Intermittent catheterization (IC) is the gold-standard management for individuals with non-
obstructed urinary retention and neurogenic bladder. Learning IC is physically and psychologi-
cally challenging, and several men express fear of practicing IC because of the risk of urethral
trauma and urinary infections. This study aims to evaluate the effectiveness of an enhanced edu-
cational intervention in improving IC acceptance and adherence compared to standard clinical
practice training. This multicenter, parallel-group, randomized controlled trial will enroll 128
male patients, randomly assigned to either the intervention group, receiving standard training
plus an informational booklet and video tutorial, or the control group, receiving standard train-
ing alone. The primary outcome is the improvement in IC acceptance, measured by the Intermit-
tent Catheterization Acceptance Test (I-CAT) score at three months (T2). Secondary outcomes
include adherence levels (I-CAS), urinary symptoms (USQNB-IC), procedural autonomy (Auton-
omy Checklist), and patient-reported satisfaction (QUEST). Findings from this study will provide
evidence-based guidance on optimizing IC education to enhance patient self-management and
adherence.

Specifications table

This table provides general information on your protocol.

Subject area
More specific
subject area
Name of your
protocol
Reagents/tools

Medicine and Dentistry
Neuro-urology; nursing; rehabilitation

A standardized educational Intervention to enhance acceptance and adherence to intermittent catheterization: Protocol for a multicenter
randomized controlled trial (Serendipity protocol)
Not applicable; intervention consists of educational materials (informational booklet, video tutorial) and standard IC training. Catheters

used include no-touch sheaths and protective tip catheters (manufacturer details per clinical setting).

Experimental
design

A multicenter, parallel-group, randomized controlled trial (RCT) comparing standard clinical training with an enhanced educational
intervention. Patients are randomly assigned to Group A (enhanced training) or Group B (standard training), with follow-ups at TO

(baseline), T1 (1 month), and T2 (3 months). The primary outcome is IC acceptance (I-CAT score at T2), with secondary outcomes
including adherence (I-CAS), urinary symptoms (USQNB-IC), procedural autonomy (Autonomy Checklist), and satisfaction (QUEST).

Trial registration
Ethics

This trial was registered at ClinicalTrials.gov (identifier: NCT07084376)
The Comitato Etico Regione Toscana approved this study on February 4, 2025 - Area Vasta Centro (Ethical Committee of the promoting

center, Azienda Ospedaliero-Universitaria Careggi, Firenze), protocol number: 27,679 _spe. Written informed consent will be obtained from
all participants before enrollment. The study follows Good Clinical Practice (GCP) guidelines, the Declaration of Helsinki, and EU GDPR for
data protection.

Value of the
Protocol

e To Provide a structured, evidence-based educational intervention to improve IC acceptance and adherence among male patients .
e To Standardize IC training across multiple centers using validated tools (I-CAT, I-CAS, USQNB-IC, QUEST).

e To Enhance patient self-management and autonomy by integrating behavioral health strategies, assistive technology, and patient-

centered training approaches.
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Background

Intermittent catheterization (IC) is a widely used and clinically effective method for managing non-obstructive rinary retention
and neurogenic bladder, particularly in individuals with spinal cord injuries, multiple sclerosis, and other neurological conditions
[1-3]avoiding upper urinary tract complications and improving urinary symptoms, and quality of life [4,5]. However, despite its ben-
efits, adherence to IC remains a significant challenge. Many patients struggle with psychological discomfort, procedural difficulties,
and inadequate training, all of which can negatively impact their acceptance and consistent use of IC [6,7].

Educational interventions play a critical role in addressing these barriers and improving adherence to IC [4]. Existing studies high-
light the importance of providing structured training to help patients integrate IC into their daily routines effectively [6,8]. However,
the optimal method for educating patients remains undetermined, as educational practices vary widely across healthcare settings.
There is currently no standardized approach to enhancing patient acceptance and adherence, underscoring the need for evidence-
based educational strategies [2,4,7,9].

This protocol describes a multicenter, parallel-group, randomized controlled trial (RCT) designed to evaluate the effectiveness of
an enhanced educational intervention for patients learning IC. The intervention consists of standard clinical training supplemented
with an informational booklet and video tutorial to reinforce key concepts. The study will measure changes in IC acceptance using the
Intermittent Catheterization Acceptance Test (I-CAT) alongside short-term adherence, urinary symptoms, functional autonomy, and
patient satisfaction [10,11]. In other words, this protocol aims to provide a replicable methodology for improving IC training in clini-
cal practice by standardizing and systematically evaluating this educational intervention. The results from this study may help to re-
fine patient education strategies, ultimately improving adherence and patient-reported outcomes associated with IC [3,12].

Description of protocol
Study design

This study is a multicenter, parallel-group RCT conducted across 17 outpatient and hospital settings. The trial aims to evaluate the
effectiveness of an enhanced educational intervention on IC acceptance compared to standard clinical practice training. Participants
will be adult male patients (> 18 years old) requiring IC training who meet the inclusion criteria and provide informed consent. This
trial was registered at ClinicalTrials.gov (identifier: NCT07084376) before participant enrollment.

Participants will be randomly assigned (1:1) to the intervention group (Group A) or the control group (Group B) using a computer-
generated list. Group A will receive standard clinical training plus an informational booklet and video tutorial, while Group B will re-
ceive standard training only.

The study follow-up period will be three months, with assessments conducted at three time points: baseline (T0), one-month post-
initial training (T1), and three months post-initial training (T2). The primary outcome is the change in Intermittent-Gatheterizatien
Aeceptance-Test (I-CAT) scores, assessing patient acceptance of IC. Secondary outcomes include adherence to IC, urinary symptoms,
procedural autonomy, patient-reported satisfaction, and functional abilities.

The study is open-label to both participants and investigators, as self-reported outcome measures will be used. However, the statis-
tician analyzing the data will remain blinded to group assignments. Ethical approval has been obtained from institutional review
boards, and all participants will provide written informed consent before enrollment. Data will be securely stored following GDPR
regulations, with de-identified information retained for 15 years.

Settings

The study will be conducted in both outpatient and hospitalized settings across multiple centers, ensuring a diverse patient popu-
lation and enhancing the generalizability of the findings. The coordinating center for this study is the Azienda Ospedaliero-
Universitaria di Careggi in Firenze, which will oversee the study’s implementation, adherence to the protocol, and data collection
processes across all participating sites.

This list includes centers that have expressed their commitment to the study, but it is not exhaustive. Additional centers may join
as the study progresses, and any updates regarding participating institutions will be incorporated into the protocol accordingly.

Participant recruitment and eligibility

Patients referred for IC training will undergo an initial screening to determine their eligibility based on predefined inclusion and
exclusion criteria. Those who meet the eligibility requirements will be invited to participate and provided with comprehensive infor-
mation about the study. Written informed consent will be obtained from all eligible participants before enrollment. Once consent is
obtained, baseline data collection will be conducted, including sociodemographic information, clinical history, and prior experience
with IC.

The study will include naive patients who require training in IC using aseptic techniques, specifically focusing on using no-touch
sheaths and protective tip catheters. Naive patients are defined as those with no prior experience or training in aseptic IC or those
with minimal experience (less than one month) who require structured education to perform the procedure safely. No-touch sheaths
and protective tip catheters are designed to minimize contamination risks and enhance safety during catheterization. Eligible partici-
pants must be fully informed of all available catheterization devices and must voluntarily choose to use no-touch sheaths and protec-
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tive tip catheters. The study will focus on adult male patients aged 18 years and older who must be capable of providing informed
consent. Additionally, all participants must demonstrate a willingness to utilize no-touch sheaths and protective tip catheters as part
of their educational intervention.

Exclusion criteria include cognitive impairments that may hinder comprehension of the training process, a history of anxiety, de-
pression, or other psychiatric disorders that could impact adherence, and language barriers preventing understanding of written and
verbal Italian instructions. Patients with learning difficulties affecting their ability to follow medical instructions, those diagnosed
with urinary tract neoplasms or penile/urethral anomalies, and those requiring two or fewer catheterizations per day—making them
unsuitable for adherence evaluation—will also be excluded from the study.

Sampling strategy

The study will utilize a consecutive sampling approach to recruit participants. This method involves selecting every eligible pa-
tient who meets the inclusion criteria and consents to participate until the required sample size is achieved. Once enrolled, partici-
pants will be randomly assigned to either Group A (intervention group) or Group B (control group) using a computer-generated ran-
domization sequence.

This approach ensures that the sample accurately represents the diversity of the patient population typically seen in clinical set-
tings while maintaining the practicality and efficiency needed in busy healthcare environments. The consecutive sampling aims to
minimize the risk of selection bias, which may arise from convenience-based recruitment, while ensuring that enrollment strictly fol-
lows the eligibility criteria.

Sampling procedure

The screening process will involve evaluating patients based on the predefined inclusion and exclusion criteria. This will include a
review of medical records and an initial assessment to determine each patient’s eligibility for participation in the study. Once deemed
eligible, patients will be approached consecutively and invited to participate. The recruitment process will continue until the required
sample size is reached, ensuring that the study population is representative of the broader clinical population and diverse in terms of
patient characteristics.

Before enrollment, written informed consent will be obtained from all participants. Patients will receive detailed information
about the study, including its purpose, procedures, potential risks, and expected benefits. They will have the opportunity to ask ques-
tions before deciding whether to participate. Participation is entirely voluntary, and patients may withdraw from the study at any
time without any impact on their standard medical care. After enrollment, participants will be assigned to one of the two study
groups.

While contamination between groups is theoretically possible, it would likely lead to an underestimation of the intervention effect
rather than an artificial inflation, as the intervention group receives all components provided to the control group plus additional ma-
terials. To mitigate this risk, participants were clearly instructed not to share training details or educational materials with others.
Moreover, supplementary materials were distributed individually and not made publicly accessible, and educational sessions were
scheduled to minimize overlap and patient interaction.

Randomization and allocation concealment

A randomization list of 20 cases per center, allocated in a 1:1 ratio between the intervention (Group A) and control (Group B)
arms, will be created using a simple randomization algorithm. Simple randomization was deemed appropriate for this study, given
the limited number of patients, ranging from 4 to 20, expected to be enrolled at each center. Unlike block randomization, which could
create challenges if a center fails to complete an entire block, simple randomization ensures flexibility while maintaining method-
ological rigor.

The randomization list will be generated independently by the methodologist responsible for the process, ensuring no bias or in-
fluence from investigators. This list will be securely stored and concealed from the principal investigator (PI) and study centers to
maintain strict allocation concealment.

The randomization process will employ a sealed, opaque envelope system to ensure allocation concealment. For each center, 20
envelopes will be prepared, corresponding to the 20 cases on the randomization list. Each envelope will be sequentially numbered
from 1 to 20 and will contain the group assignment (Group A or Group B) based on the randomization list. The envelopes will be
opaque and sealed to prevent any possibility of visual identification of group assignments before opening.

Once prepared, the envelopes will be sent to each participating center in a tamper-proof package by the methodologist who cre-
ated the randomization list. The randomization list will remain securely stored, ensuring that neither the PI nor the study sites have
access to it. At each center, envelopes will be opened sequentially and in numerical order by a designated study coordinator after con-
firming the patient’s eligibility and obtaining written informed consent. The study coordinator will be trained to ensure compliance
with the protocol and will have no involvement in delivering the intervention or assessing outcomes, maintaining a clear separation
of roles and minimizing bias.

All randomization and allocation processes will be systematically documented. Once an envelope is opened, the group assignment
will be recorded, and the envelope will be securely stored to maintain an audit trail. The randomization and envelope-opening
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processes will be periodically audited to ensure adherence to the protocol and to detect any deviations that may compromise alloca-
tion concealment.

Sample size

The sample size for this study was determined to ensure sufficient statistical power to detect a meaningful difference in median I-
CAT scores between the intervention and control groups. The primary endpoint aims to demonstrate an improvement in median I-
CAT scores from 3.0 to 3.5, which corresponds to an increase from the median acceptance score to the 75th percentile of the previ-
ously reported distribution [10,11].

To achieve this, a significance level of 0.05 (5 %) was selected, meaning there is a 5 % probability of a Type I error, where a differ-
ence is incorrectly concluded when none exists. A power of 80 % (0.80) was chosen, ensuring that the study has an 80 % probability
of detecting a true difference between the groups if one exists, thereby reducing the risk of a Type II error. Based on previous studies
and pilot data, a standard deviation of 1 was assumed for the calculation [10,11]. Given these parameters, the sample size calculation
was performed using a non-parametric (Mann-Whitney U) test to compare the two independent groups.

The formula used for calculating the required sample size accounts for effect size, significance level, and power. The required sam-
ple size per group, denoted as n, is calculated using the equation:

(Zopo +Zﬂ)2>< 2 xo?
= e

(€Y

In this approach, Z,,, represents the Z-score for the chosen significance level (1.96 for a = 0.05), Z; is the Z-score for the desired
power (0.84 for 80 % power), o? represents variance, and A is the effect size, defined as the difference between the 75th percentile
and the median of the I-CAT score distribution. The calculations indicate that 64 participants per group are required to achieve the
desired statistical power and significance level, resulting in a total sample size of 128 participants. This sample size is based on an ef-
fect size of 0.5, calculated as the difference between the two medians divided by the standard deviation. A sensitivity analysis was
performed to evaluate how variations in the expected effect size impact the required sample size. For smaller effect sizes ranging from
0.5 to 0.2, the required sample size per group increased, ranging from 64 to 392 participants per group. Given the study objectives
and feasibility considerations, the target sample size was determined, assuming an effect size of 0.5, confirming that 64 patients per
group are sufficient to ensure reliable and statistically meaningful results.

Primary endpoint

The primary endpoint of this study is the improvement in median I-CAT scores at T2 (three months post-initial training), assessing
IC acceptance. A 0.5-point increase in the median I-CAT score (from 3.0 to 3.5) represents a shift from the median to the 75th per-
centile of the previously reported distribution [10,11]. This reduction in IC-related reluctance is considered clinically meaningful, in-
dicating a higher level of acceptance among participants receiving the enhanced educational intervention compared to those under-
going standard clinical practice training. The study is powered to detect this difference at T2, with 80 % power and a 5 % significance
level, ensuring that the observed effect is both statistically and clinically significant.

Procedures

The study will begin with a screening process using a consecutive sampling approach to ensure that all eligible individuals are
considered for participation. Patients will be evaluated based on the inclusion and exclusion criteria, and those who meet the eligibil-
ity requirements will be invited to participate. Prior to enrollment, patients will receive comprehensive information about the study’s
purpose, procedures, potential risks, and benefits. After having the opportunity to ask questions, those willing to participate will pro-
vide written informed consent before proceeding further.

To maintain methodological rigor, randomization will be conducted using a block randomization method with allocation conceal-
ment via sealed opaque envelopes, ensuring an unbiased assignment of participants to either study arm.

All participants must sign a written informed consent form before engaging in the study. They will be assured that their participa-
tion is voluntary and that they have the right to withdraw at any time without any consequences for their standard medical care. Fur-
ther details regarding follow-up assessments are described in the section on Follow-ups.

Enhanced educational intervention (Group A)

Patients assigned to Group A will receive an enhanced educational intervention designed to improve their understanding and ac-
ceptance of IC. This intervention consists of standard clinical practice training supplemented with an informational booklet and a
video tutorial. The educational materials will provide detailed instructions on the proper use and benefits of IC. The primary goal of
this enhanced intervention is to empower patients by providing them with knowledge and skills that enable them to perform intermit-
tent catheterization effectively and confidently, ultimately improving adherence and acceptance rates.
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Standard clinical practice training (Group B)

Patients in Group B will receive standard clinical practice training, which consists of basic instructions and demonstrations pro-
vided by healthcare professionals on how to perform intermittent catheterization correctly. This training will focus primarily on the
technical aspects of catheterization, including proper aseptic techniques, insertion and removal procedures, and hygiene practices to
prevent infections. However, this training will not include the additional educational materials provided to Group A, such as the in-
formational booklet and video tutorial on the no-touch sheath and protective tip catheters. While the standard training ensures that
patients receive essential knowledge on catheterization, it does not provide reinforced learning tools designed to enhance acceptance
and adherence, as in the enhanced intervention.

Follow-ups

Data collection will occur at three key time points throughout the study. The initial training session (T0) will serve as the baseline
assessment. The first follow-up (T1) will be conducted one month after the initial training to assess early outcomes, while the second
follow-up (T2) will take place three months after the initial training to evaluate short-term effects. These follow-up assessments will
allow for the monitoring of changes in acceptance, adherence, and patient-reported outcomes over time.

Measurements

Sociodemographic and clinical data will be collected to comprehensively understand the patient population and the factors influ-
encing adherence and acceptance of IC.

Sociodemographic data will include age, gender, educational level, employment status, marital status, and socioeconomic status.
Age will be recorded to analyze the distribution of the patient population and its potential impact on IC adherence. Although the
study focuses on male patients, gender-related data may still be relevant for broader analyses [13]. The educational level will be doc-
umented as it may influence the patient’s understanding of medical instructions and adherence to IC routines. Employment status will
be considered, as work-related stress and availability could impact adherence, while marital status will be evaluated to assess the role
of social support in adherence and overall well-being. Socioeconomic status will also be examined, as economic factors may influence
access to healthcare resources and compliance with prescribed treatments.

Clinical data will include primary diagnosis, condition duration, previous treatments, comorbidities, medication use, urinary func-
tion, and prior IC experience. The type of Neurological disease in patients having neurogenic bladder will be recorded, identifying
whether it results from conditions such as spinal cord injury, multiple sclerosis or others. The duration of the condition will be noted,
as the length of time since diagnosis may impact the patient’s adaptation to IC. A detailed history of previous treatments will be col-
lected, including surgeries, medications, and prior catheterization experiences. Comorbidities such as diabetes or cardiovascular dis-
eases will be assessed to determine their potential impact on overall health and IC adherence. Medication use, particularly drugs re-
lated to urinary symptoms, will be recorded to understand their effect on catheterization efficacy and adherence. Baseline urinary
function will be evaluated to correlate with changes observed throughout the study. Additionally, previous IC experience, if any, will
be documented to provide context for current acceptance and adherence levels.

Self-report assessments will be administered to evaluate different aspects of the patient’s experience, adherence, and outcomes re-
lated to IC. All measurement tools selected for this study are supported by evidence of validity and reliability:

(a) The Intermittent Catheterization Acceptance Test (I-CAT) will be administered at baseline (T0), one month post-initial
training (T1), and three months post-initial training (T2). The I-CAT is designed to measure changes in acceptance rates of IC
over time. It evaluates psychological comfort, willingness, and overall acceptance, helping to assess how well patients adapt to
the procedure and the impact of educational interventions on their acceptance levels [10].

(b) The Urinary Symptoms Questionnaire for Neurogenic Bladder in IC (USQNB-IC) will be conducted at TO, T1, and T2. This
instrument evaluates urinary symptoms in patients with neurogenic bladder undergoing IC. It measures the severity and
frequency of symptoms, including incontinence, urgency, and discomfort, allowing for the monitoring of symptomatic
changes and potential improvements in urinary health with consistent IC use [14].

(c) The Intermittent Catheter Adherence Scale (I-CAS) will be administered at T1 and T2 to measure adherence to the prescribed
IC regimen. This tool assesses the frequency and consistency of catheter use as recommended by healthcare providers.
Evaluating adherence through I-CAS will help identify barriers to consistent IC and assess the effectiveness of educational
interventions in improving compliance [11].

(d) The Autonomy Checklist will be completed at TO, T1, and T2 to assess procedural autonomy in IC. This checklist evaluates
the patient’s ability to independently manage catheterization, including preparation, insertion, and hygiene maintenance.
High scores indicate successful training and an increase in self-sufficiency in performing IC.

(e) The Serendipity Questionnaire, developed by the researchers involved in this research, will be administered at T2 to
capture subjective experiences and unexpected positive outcomes during the IC journey. This questionnaire includes items
that explore patient insights, satisfaction, and any unexpected benefits they may have encountered. The qualitative data
obtained will provide a richer understanding of the patient experience beyond clinical measures.

(f) The Quebec User Evaluation of Satisfaction with Assistive Technology (QUEST) will be administered at T1 and T2 to assess
patient satisfaction with the assistive devices used for IC. This instrument includes questions about the ease of use,
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effectiveness, and overall satisfaction with the catheter and related equipment. By identifying areas for improvement in
device design and patient training, QUEST ensures that tools meet the practical needs of patients [15].

(g) Motor function assessments will also be included in the study. The Motor Assessment using a Dynamometer will be conducted
at TO and T1 to measure grip strength, an essential factor in the ability to perform IC independently [16]. This test will help
determine whether physical limitations may impact a patient’s ability to handle and use the catheter effectively by evaluating
motor strength. The Manual Dexterity Assessment using the Nine Hole Test will be performed at TO and T1 to measure fine
motor skills, which are crucial for successful IC execution [17]. This test requires participants to place and remove pegs from a
board, providing a quantitative measure of hand function. It will help identify patients who may require additional support or
adaptive techniques to manage IC effectively.

Statistical plan

The statistical analysis of this study will begin with descriptive statistics to summarize the baseline characteristics of participants,
including sociodemographic and clinical data, under intention-to-treat analysis. Continuous variables will be presented using means,
medians, standard deviations, and interquartile ranges, depending on their distribution. Categorical variables will be summarized us-
ing frequencies and percentages.

Inferential statistical analyses will be conducted to compare outcomes between the enhanced educational intervention group and
the standard clinical practice training group. Independent t-tests will be used to compare normally distributed continuous variables,
while Mann-Whitney U tests will be applied for skewed distributions and for the primary outcome (I-CAT score at T2). Chi-square
tests will be used to compare categorical variables between the study groups.

Correlation analyses will be conducted following these comparisons to explore relationships between key study variables. Specifi-
cally, associations between IC acceptance scores (I-CAT), adherence levels (I-CAS), urinary symptoms (USQNB-IC), and functional
abilities (Autonomy Checklist and motor assessments) will be examined. Depending on the distribution of the data, either Pearson’s
correlation coefficient (for normally distributed variables) or Spearman’s rank correlation coefficient (for non-normally distributed
variables) will be used. These analyses will help identify how different aspects of the patient experience and clinical characteristics in-
terrelate, providing insight into the factors influencing IC acceptance and adherence.

To further investigate factors associated with adherence and secondary outcomes, multivariable analyses will be performed. Lo-
gistic regression models will be used to analyze binary outcomes, such as adherence status, while linear regression models will be ap-
plied to continuous outcomes, including I-CAT scores. Predictor variables will include sociodemographic factors (e.g., age, education
level, socioeconomic status), clinical characteristics (e.g., primary diagnosis, comorbidities), and intervention type (enhanced educa-
tional intervention vs. standard clinical training). Interaction terms will be incorporated to assess whether the effects of the interven-
tion differ across subgroups, ensuring a comprehensive evaluation of potential effect modifiers. Model selection will be guided by the-
oretical considerations and statistical criteria, using stepwise or backward elimination methods to refine the models.

Handling missing data will be an important aspect of the analysis. This study assumes that data are missing at random (MAR),
meaning that missingness is related to observed data but not to unobserved data [18]. All instances of missing data will be identified
and documented, and patterns of missingness will be analyzed to determine whether they are systematically related to specific vari-
ables. Descriptive statistics will be used to summarize the extent and distribution of missing data for each variable.

Multiple imputation will be used as the primary method for handling missing data to minimize bias and preserve statistical power
[19]. This approach generates multiple plausible datasets by imputing missing values based on observed data, which are then ana-
lyzed separately. The results from these datasets will be combined to produce estimates and confidence intervals that appropriately
reflect the uncertainty introduced by missing data. Multiple imputations using chained equations will be performed, suitable for han-
dling various variables, including continuous, binary, and categorical data.

To evaluate the robustness of the findings, sensitivity analyses will be conducted, comparing the results of multiple imputations
with alternative approaches, such as complete case analysis (where only participants with complete data are analyzed) and single im-
putation methods [18]. These analyses will ensure that the handling of missing data does not introduce bias into the study conclu-
sions. The extent of missing data, the imputation methods applied, and the results of sensitivity analyses will be transparently re-
ported in all study publications and presentations to ensure scientific integrity and reproducibility.

All statistical analyses will be performed using R (R Core Team, 2023). The significance level (alpha) for hypothesis testing will be
set at 5 % (0.05). When multiple comparisons are conducted, appropriate adjustment procedures will be applied to control for Type I
error inflation. Two-tailed tests will be employed for all analyses.

Ethical considerations

This study has been approved by the Ethical Committee of the promoting center, Comitato Etico Regione Toscana - Area Vasta
Centro, which reviewed and issued a favorable opinion on February 4, 2025 (protocol number: 27,679 _spe). The Azienda Os-
pedaliero-Universitaria Careggi in Firenze is the promoting center and ensures compliance with ethical and regulatory guidelines
throughout the study.

The research will be conducted in accordance with the Declaration of Helsinki, Good Clinical Practice (GCP) guidelines, and na-
tional regulations governing clinical studies. Participation will be entirely voluntary, and patients will have the right to withdraw at
any time without any consequences for their standard medical care.
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The study will also comply with European Union General Data Protection Regulation (EU GDPR) standards to safeguard partici-
pant privacy and data confidentiality. De-identified data will be securely stored, and access will be restricted to authorized personnel.
The Ethical Committee reserves the right to monitor the study throughout its duration to ensure compliance with ethical principles
and best research practices.

Protocol validation

Although no preliminary results are currently available, the hypothesis of a 0.5-point improvement in the I-CAT score at T2 is
grounded in prior research and clinical reasoning. The assumption that the enhanced educational intervention will lead to a clinically
meaningful increase in IC acceptance is supported by existing evidence on patient education and adherence to self-catheterization.

The I-CAT has been validated as a reliable measure of patient acceptance, with previous studies indicating that structured training
and educational interventions significantly improve adherence and psychological comfort with IC [10]. The expected increase from a
median I-CAT score of 3.0 to 3.5 represents a shift toward higher acceptance levels, aligning with improvements observed in studies
evaluating similar patient-centered educational programs [20].

Moreover, previous research on adherence to self-catheterization suggests that educational reinforcement and patient-centered
training approaches can lead to measurable improvements in acceptance and compliance [21-23]. The study design, which integrates
a video tutorial and an informational booklet alongside standard training, is based on established methods that have been shown to
enhance patient confidence, self-efficacy, and long-term adherence [24].

Additionally, the sensitivity analysis conducted during sample size estimation supports the feasibility of detecting this hypothe-
sized effect. If the enhanced intervention successfully reduces negative perceptions and barriers associated with IC, a 0.5-point im-
provement in the median I-CAT score should be observable by T2.

The plausibility of this effect size is further reinforced by the structured follow-up assessments at T1 and T2, ensuring that the in-
tervention’s impact on acceptance is tracked over time. Once data collection begins, adherence rates, patient-reported experiences,
and I-CAT score distributions will provide further insights into the validity of the assumed effect size.

Limitations

Several limitations should be acknowledged regarding this protocol, which resulted in the tradeoff between feasibility and optimal
solutions to mitigate the risk of biases. One potential limitation is the reliance on self-reported measures, such as the I-CAT and the I-
CAS. Self-reported data may be subject to social desirability bias or recall bias, potentially affecting the accuracy of adherence and ac-
ceptance measurements. While validated tools are used to mitigate these issues, objective adherence measures, such as tracking ac-
tual catheter use, are not included in the protocol. Another limitation is the follow-up period of three months (T2), which may not
fully capture long-term adherence and sustained acceptance of intermittent catheterization (IC). Although three months provides in-
sight into short- and medium-term outcomes, future studies with extended follow-up periods may be needed to assess long-term pa-
tient adherence and potential changes in acceptance beyond the study period. The study also focuses exclusively on male patients,
which limits the generalizability of findings to female populations. While this design choice was made to reduce variability in
anatomical and procedural differences, future research should evaluate whether the educational intervention is equally effective in
female patients requiring IC.

Additionally, the multicenter design introduces variability in clinical practice settings, patient populations, and training ap-
proaches, which may impact intervention fidelity. Although efforts will be made to standardize training and ensure protocol adher-
ence across study sites, minor differences in educational delivery and patient interactions could influence outcomes. Finally, while the
sample size calculation is based on a clinically meaningful effect size (0.5-point increase in I-CAT scores at T2), the study may be un-
derpowered to detect more minor but still relevant improvements. Sensitivity analyses have considered a range of effect sizes, but if
the actual effect is smaller than anticipated, the study may lack sufficient power to demonstrate statistical significance. Although the
sample size is adequately powered to detect the primary outcome, caution should be exercised in generalizing the results to broader
populations, especially given the inclusion of only male patients and the potential variability across clinical centers.

Despite these limitations, the study design, including randomization, allocation concealment, and the use of validated measure-
ment tools, strengthens the internal validity of the findings and provides a robust framework for evaluating the impact of an enhanced
educational intervention on IC adherence and acceptance.

CRediT author statement

S.M,, R.C, L.P, G.C, S.B,, T.B.,, M.L.G,, G.S., A.G.,, L.D.P, L.D.L.,, M.A.M,, L.M,, A.P., D.M., A.B.: Conceptualization; S.M., R.C.:
Writing—Original Draft Preparation; L.P., G.C., S.B., T.B., M.L.G., G.S., A.G., L.D.P., L.D.L., M.A.M., L.M., A.P., D.M., A.B.: Validation,
Writing—Review & Editing

Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.



R. Caruso et al. MethodsX xxx (xxxx) 103557

Acknowledgments

The authors would like to thank Hollister S.p.A. (Italy) for their unconditional contribution to the study. Their support has facili-

tated the development and execution of this research without any influence on the study design, methodology, data collection, analy-
sis, or interpretation of the results.

Data availability

No data was used for the research described in the article.

References

[1]
[2]
[3]
[4]
[5]

[6]

[7]

[8]

[9]
[10]
[11]
[12]
[13]

[14]

[15]
[16]
[17]
[18]
[19]
[20]

[21]
[22]

[23]

[24]

J. Lapides, A.C. Diokno, B.S. Lowe, M.D. Kalish, Followup on unsterile, intermittent self-catheterization, J. Urol. 111 (1974) 184-187, https://doi.org/
10.1016/50022-5347(17)59922-X.

G. Sutton, S. Shah, V. Hill, Clean intermittent self-catheterisation for quadriplegic patients—a five year follow-up, Spin. Cord. 29 (1991) 542-549, https://
doi.org/10.1038/5¢.1991.78.

J. Tornic, J.N. Panicker, The management of lower urinary tract dysfunction in multiple sclerosis, Curr. Neurol. Neurosci. Rep. 18 (2018) 54, https://doi.org/
10.1007/s11910-018-0857-z.

A. Manack, S.P. Motsko, C. Haag-Molkenteller, R.R. Dmochowski, E.L. Goehring, B. Nguyen-Khoa, J.K. Jones, Epidemiology and healthcare utilization of
neurogenic bladder patients in a us claims database, Neurourol. Urodyn. 30 (2011) 395-401, https://doi.org/10.1002/nau.21003.

M. Vecchio, R. Chiaramonte, P.D.I Benedetto, Management of bladder dysfunction in multiple sclerosis: a systematic review and meta-analysis of studies
regarding bladder rehabilitation, Eur. J. Phys. Rehabil Med. 58 (2022) 387-396, https://doi.org/10.23736/51973-9087.22.07217-3.

M.A. Fitzpatrick, P. Solanki, M. Wirth, F.M. Weaver, K.J. Suda, S.P. Burns, N. Safdar, E. Collins, C.T. Evans, Knowledge, perceptions, and beliefs about urinary
tract infections in persons with neurogenic bladder and impacts on interventions to promote person-centered care, Spinal Cord. 62 (2024) 221-227, https://
doi.org/10.1038/541393-024-00972-z.

J. Milligan, L.L. Goetz, M.J. Kennelly, A primary care provider’s guide to management of neurogenic lower urinary tract dysfunction and urinary tract infection
after spinal cord injury, Top Spinal Cord Inj. Rehabil. 26 (2020) 108-115, https://doi.org/10.46292/sci2602-108.

B.F.-L. Blanc, J. Rodriguez-Almagro, C. Lorenzo-Garcia, E. Alcaraz-Zomefio, G. Fernandez-Llorente, M. Baixauli-Puig, M.V. Martin-Bermejo, F. Estudillo-
Gonzélez, M.A. Ortega-Checa, V. Lluesma-Martinez, G. Ferrandez-Franco, B. Benito-Santos, M. Rodriguez-Diaz, A. Torres-Bacete, M.C. Guerrero-Andrades, M.P.
Louis-Lauture, I. Jiménez-Mayorga, R. Serrano-Abielar, M.A. Garrido-Mora, F. Barcia-Barrera, G. Asensio-Malo, M. Morcillo-Marin, S. Tendero-Ruiz, A.
Hernandez-Martinez, Quality of life and autonomy in patients with intermittent bladder catheterization trained by specialized nurses, JCM 10 (2021) 3909,
https://doi.org/10.3390/jcm10173909.

S.W. Leslie, P. Tadi, M. Tayyeb, Neurogenic bladder and Neurogenic lower urinary tract dysfunction. StatPearls, StatPearls Publishing, Treasure Island (FL),
2024. http://www.ncbi.nlm.nih.gov/books/NBK560617/. accessed July 4, 2024.

A. Berardi, M.A. Marquez, L. Ottone, Italian translation, cultural adaptation, and validation of the Intermittent Catheterization Acceptance Test (I-CAT), Clin.
Ter. (2023) 8-13, https://doi.org/10.7417/CT.2023.5002.

A. Guinet-Lacoste, A. Charlanes, C. Chesnel, E. Blouet, E. Tan, F. Le Breton, G. Amarenco, Intermittent Catheterization Adherence Scale (ICAS): a new tool for
the evaluation of patient adherence with clean intermittent self-catheterization, Neurourol. Urodyn. 37 (2018) 2753-2757, https://doi.org/10.1002/nau.23746.
M.A. Fitzpatrick, P. Solanki, M. Wirth, F.M. Weaver, K.J. Suda, S.P. Burns, N. Safdar, E. Collins, C.T. Evans, Perceptions, experiences, and beliefs regarding
urinary tract infections in patients with neurogenic bladder: a qualitative study, PLoS One 18 (2023) e0293743. https://doi.org/10.1371/journal.pone.0293743.
R. Caruso, C. Arrigoni, A. Magon, F. Pittella, F. Dellafiore, A.M. Grugnetti, D. Ausili, F. Auxilia, Health determinants in italian type 2 diabetes Mellitus (T2DM)
patients: a critical gender differences analysis, J. Res. Gender Stud. 7 (2017) 93, https://doi.org/10.22381/JRGS7220176.

R.E. Tractenberg, S.L. Groah, A.K. Rounds, I.H. Ljungberg, M.M. Schladen, Preliminary validation of a urinary symptom questionnaire for individuals with
neuropathic bladder using intermittent catheterization (USQNB-IC): a patient-centered patient reported outcome, PLoS One 13 (2018) e0197568. https://
doi.org/10.1371/journal.pone.0197568.

L. Demers, R. Weiss-Lambrou, B. Ska, The Quebec User Evaluation of Satisfaction with Assistive Technology (QUEST 2.0): an overview and recent progress,
TAD 14 (2002) 101-105, https://doi.org/10.3233/TAD-2002-14304.

D.B. Reuben, S. Magasi, H.E. McCreath, R.W. Bohannon, Y.-C. Wang, D.J. Bubela, W.Z. Rymer, J. Beaumont, R.M. Rine, J.-S. Lai, R.C. Gershon, Motor
assessment using the NIH Toolbox, Neurology 80 (2013), https://doi.org/10.1212/WNL.0b013e3182872e01.

K. Aneesha Acharya, A. Choudhary, Manual dexterity assessment using a nine-hole pegboard test, in: S. Chokkadi, R. Bandyopadhyay (Eds.), Smart Sensors
Measurement and Instrumentation, Springer Nature Singapore, Singapore, 2023, pp. 449-459, https://doi.org/10.1007/978-981-19-6913-3_30.

M.W. Heymans, J.W.R. Twisk, Handling missing data in clinical research, J. Clin. Epidemiol. 151 (2022) 185-188, https://doi.org/10.1016/
j.jclinepi.2022.08.016.

P. Buczak, J.-J. Chen, M. Pauly, Analyzing the effect of imputation on classification performance under MCAR and MAR missing mechanisms, Entropy 25
(2023) 521, https://doi.org/10.3390/e25030521.

L. Collins, Intermittent self-catheterisation: good patient education and support are key, Br. J. Nurs. 28 (2019) 964-966, https://doi.org/10.12968/
bjon.2019.28.15.964.

L. Nazarko, Intermittent catheterisation, Br. J. Commun. Nurs. 29 (2024) S16-S22, https://doi.org/10.12968/bjcn.2024.29.Sup5.516.

J. Jenks, Voiding dysfunction and the experience of intermittent self-catheterisation, Br. J. Nurs. 29 (2020) 1314-1316, https://doi.org/10.12968/
bjon.2020.29.22.1314.

M. Roesler, P. Fato, A. Holm, Catching up with clean intermittent catheterization: guide to products, tips, and tricks, NASN Sch. Nurse. 39 (2024) 120-124,
https://doi.org/10.1177/1942602X231212937.

S. Quallich, M. Lajiness, S. Engberg, M. Gray, Patient Education in intermittent catheterization: a consensus conference, J. Wound, Ostomy Contin. Nurs. 50
(2023) 393-399, https://doi.org/10.1097/WON.0000000000001013.


https://doi.org/10.1016/S0022-5347(17)59922-X
https://doi.org/10.1016/S0022-5347(17)59922-X
https://doi.org/10.1038/sc.1991.78
https://doi.org/10.1038/sc.1991.78
https://doi.org/10.1007/s11910-018-0857-z
https://doi.org/10.1007/s11910-018-0857-z
https://doi.org/10.1002/nau.21003
https://doi.org/10.23736/S1973-9087.22.07217-3
https://doi.org/10.1038/s41393-024-00972-z
https://doi.org/10.1038/s41393-024-00972-z
https://doi.org/10.46292/sci2602-108
https://doi.org/10.3390/jcm10173909
http://www.ncbi.nlm.nih.gov/books/NBK560617/
https://doi.org/10.7417/CT.2023.5002
https://doi.org/10.1002/nau.23746
https://doi.org/10.1371/journal.pone.0293743
https://doi.org/10.22381/JRGS7220176
https://doi.org/10.1371/journal.pone.0197568
https://doi.org/10.1371/journal.pone.0197568
https://doi.org/10.3233/TAD-2002-14304
https://doi.org/10.1212/WNL.0b013e3182872e01
https://doi.org/10.1007/978-981-19-6913-3_30
https://doi.org/10.1016/j.jclinepi.2022.08.016
https://doi.org/10.1016/j.jclinepi.2022.08.016
https://doi.org/10.3390/e25030521
https://doi.org/10.12968/bjon.2019.28.15.964
https://doi.org/10.12968/bjon.2019.28.15.964
https://doi.org/10.12968/bjcn.2024.29.Sup5.S16
https://doi.org/10.12968/bjon.2020.29.22.1314
https://doi.org/10.12968/bjon.2020.29.22.1314
https://doi.org/10.1177/1942602X231212937
https://doi.org/10.1097/WON.0000000000001013

	A standardized educational Intervention to enhance acceptance and adherence to self-intermittent catheterization: Protocol for a multicenter randomized controlled trial
	Background
	Description of protocol
	Study design
	Settings
	Participant recruitment and eligibility
	Sampling strategy
	Sampling procedure
	Randomization and allocation concealment
	Sample size
	Primary endpoint
	Procedures
	Enhanced educational intervention (Group A)
	Standard clinical practice training (Group B)
	Follow-ups
	Measurements
	Statistical plan

	Ethical considerations
	Protocol validation
	Limitations
	CRediT author statement
	Acknowledgments
	References


	fld88: 
	fld89: 
	fld103: 


