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Abstract 

Background 

CISC is a valuable procedure for survivors of Spinal Cord Injury to use in managing urinary incontinence, 

which can cause complications like reinfection by Urinary Tract Infections and problems with the bladder. 

Nevertheless, many patients with an SCI are still challenged to master CISC; hence, it is essential to 

identify adequate training strategies. 

Aim 

The purpose of this research was to assess the effectiveness of using skill demonstration on the overall 

effectiveness of CISC in increasing technical proficiency, assertiveness, and self-sufficiency among SCI 

survivors. 

Methods 

Quasi-experimental research was used in this study, which was carried out at the Paraplegic Centre 

Hayatabad Peshawar with a sample of 54 participants selected through a convenient sampling technique. 

Information was obtained with a translated and cross-culturally adapted 12-item checklist of CISC 

performance that evaluated the performance before and after an intervention with the teaching of hands-

on skills. To compare the pre and post-experimental data, the results of the paired sample t-tests and the 

Chi-square test were obtained to check the efficacy of the behavioral intervention. 

Results 

The results showed a positive shift in mean practice scores from pre-intervention (70.25%) to post-

intervention (94.52%) in CISC skills, Wilcoxon test p < 0.0001. Concerning the intervention proposal, 

there was a significant improvement in good practice, with the number rising from 18.5% pre-intervention 

to 74.1% post-intervention. While receptiveness to change was influenced by education level and previous 

training in CISC, age and marital status did not impact the results. 

Conclusion 

Implementation of skills has demonstrated a positive impact on improving the CISC among SCI survivors 

and controlling complications. These results indicate the need to include practical cases in the training 

methods used to teach SCIs to become more self-sufficient in their everyday lives. 
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Introduction  

Clean intermittent self-catheterization (CISC) is one of the most frequent techniques for persons with 

spinal cord injuries (SCI) to treat urinary incontinence. 1 It entails the periodic passing of a catheter in the 

bladder and subsequently removing the urine into it; this is crucial for managing a condition that might 

lead to complications such as urinary retention, infections, and others. People with paraplegia, people with 

quadriplegia, and others experiencing spinal cord injuries are locked in and lose voluntary control over 

their bladder, whereby CISC is an essential ability to uphold urinary integrity. 2 

 

This technique has a tremendous impact on enhancing the quality of the lives of these patients by reducing 

the outcomes of complications arising from the dysfunction of their bladder and enhancing their self-

reliance in their day-to-day activities. 3 CISC can be offered as part of a professional curriculum after the 

patients have been explained about it or as part of a community health education program, and skills must 

be demonstrated. 4 

 

In the United States, 40 cases per million will be affected. The SCI cases do not have a registry at the 

national level in Pakistan. 5 Out of all the post-2005 earthquake victims, 650-750 of them sustained spinal 

cord injuries. According to the WHO, STIs suggest that UTIs are responsible for 40% of hospital-acquired 

infections among patients with Spinal Cord Injury and 80% of all infections associated with 

catheterization. Approximately 50% of SCI patients utilize the CISC method as a primary means of 

bladder management. 6 

 

SCI results in an injury to the nervous system, which, among other effects, impairs sensation and mobility 

below the site of the damage. 7 This limits mobility and affects other more or less automatic reflexes like 

the bladder. Because sensation, precisely that of a filled bladder, is typically lost when a person suffers 

from an SCI, such a survivor cannot urinate consciously, hence the need to learn how to do so safely and 

efficiently. 8 Clean intermittent self-catheterization is therefore helpful to individuals with SCI in 

emptying their bladder effectively and, at the same time, reducing the incidence of UTIs and other 

complications that result from wrong emptying of the bladder. 9 

 

Utilization of CISC is often viewed as having a cultural barrier, especially whenever SCI survivors 

introduce it. Knowledge of the technique entails theoretical and practical sessions, which is why skill 

demonstration is part of the learning process. 10 Those are useful, as demonstrations let people see the 

process and gain Confidence in the procedure to be done alone. For this reason, the study showed that 

people given appropriate examples of CISC are more likely to practice it, minimizing the effects of 

improper catheterization on their general health. 11 

 

Hence, CIS is one of the most critical skills spinal cord injury survivors need to learn when it comes to 

bladder care. 12 Assisted skills training blended with continuing education, counseling, and resource 

availability is vital in helping clients independently practice and execute this technique. 13 Health 

caregivers should consider both the physical and emotional requirements of SCI survivors when seeking 

to implement CISC training to have better results. Maintaining the emphasis on commitment to product 

development, affordability, and comprehensiveness in the practice of self-catheterization is the most 

significant element in its successful and sustainable practice among SCI survivors all over the globe. 14 
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Methodology  

A quantitative quasi-experimental study design was employed to fulfill the study objectives, including 

pre- and post-assessing parameters and associations. The current study was carried out at the Paraplegic 

Center Hayatabad Peshawar. Data was collected from the paraplegia patients. The study used 

Convenience Sampling. The sample size for the study was computed using G-Power statistical software, 

which is widely used for accurate sample size calculations. A sample of 54 participants was used, with an 

effect size of 0.5 and an alpha error of. 05, and a power of.95 was fixed for this study. A validated (CVI 

0.92) and reliable (KR 20- 0.84) questionnaire was used for Data collection. 

 

Data collection process 

The Graduate Committee and the Advanced Board of Research Studies were sought and granted 

permission to conduct the study before data could be collected. Subsequent permission was sought from 

the Ethical Review Board and the concerned departments for data collection. All participants signed a 

written informed consent after understanding the study's goal. A validated 12-item checklist was 

employed to administer data in the pre and post-phases before and after the intervention.  

The tool comprises a Demographic Data Questionnaire and an assessment checklist for Clean Intermittent 

Self-Catheterization (CISC). In addition to demographic information of gathering age, marital status, 

education level, and employment status of the participants, the demographic questionnaire also includes 

a section about the cause of injury and training regarding CISC, which the participants attended before. It 

also looks at the origins of training and the beginning of the initiation procedure. The assessment checklist 

assesses the specific utilization of CISC techniques. The data were gathered from primary researchers and 

the institution's professional staff. The data was collected in three waves.  

 

In phase 1 of the study, data were obtained as a baseline measure of the degree of self-catheterization 

among the participants. 

Phase 2, participants' catheterization self-training instruction was done using routine, well-established 

processes from the literature. 

Phase 3, data was obtained again after two weeks to check the level of self-catheterization in the patients 

and the effectiveness of the demonstration. Every ethical issue was addressed when collecting the data. 

 

Data Analysis Procedure 

Data analysis is part and parcel of the research plan. The steps usually taken when engaging in data 

analysis in research revolve around how the results can be presented most logically. Further, the collected 

data was processed and analyzed using the Statistical Package for the Social Sciences-SPSS Software, the 

latest version being 27. The checklist used for data collection consisted of 12 items, and the scoring was 

categorized as follows: A practice with a score above 80% was classified as Good Practice, while 60-79% 

was Average Practice, and below 59% was Poor Practice.  

The results derived from the analysis process were presented in frequency tables and graphs to ease 

understanding. For the continuous variable, the variables of means and standard deviations, such as age, 

were used. For categorical data (gender, level of education, relationship with the patient), percentages and 

frequency were calculated so as not to complicate the presentation of findings. A pre-test post-test matched 

pair(t) test was conducted on the results to determine the significance of the effect of skill demonstration 

on practice levels among spinal cord injury survivors in clean intermittent self-catheterization. Chi-square 

analysis was applied to assess the importance of practice scores with some demographic variables before 

the demonstration. Other relevant statistical tests were employed in the study depending on the findings 

necessary to analyze the data exhaustively. 
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Ethical Considerations 

The ethics approval was sought from ASRB and the Ethical Committee Board of Khyber Medical 

University, Peshawar. Consent was sought and received from the Director of selected hospitals. The 

participant provided Information about the Study that was to be conducted, including the benefits, risks, 

and their right to withdraw from the study. Finally, participants underwent signed consent as indicated by 

the Consent form presented in this study under Annexure Ι. The code system averts the participants' 

identification. Information dissemination on the findings will be made without revealing the identity of 

the participants. 

Results  

Demographic Characteristics of Participants  

Most participants were within the age range of 31-40 years. About 60% of the participants are single, 

suggesting they are relatively young. As for the level of education, slightly more than a quarter (25.9%) 

have professional education, and only a few (9.3%) are illiterate. Preventable injuries as a group are 

defined as those that result from road traffic accidents 46.3%, and firearms 18.5%. (Table 1) 

Table 1: Demographic Characteristics of Participants  

Demographic Variable Category Frequency 

(n) 

Percentage 

(%) 

Age 18-30 12 22.2% 

31-40 15 27.8% 

41-50 14 25.9% 

51-55 13 24.1% 

Marital Status Single 10 18.5% 

Married 44 81.5% 

Education Illiterate 5 9.3% 

Primary 8 14.8% 

Secondary 12 22.2% 

Higher School 15 27.8% 

University 14 25.9% 

Others (Diploma) 5 9.3% 

Cause of Injury Road Traffic Accident 25 46.3% 

Fire Arm Injury 10 18.5% 

Fall from Height 8 14.8% 

Coal Mine Incident 5 9.3% 

Bomb Blast 4 7.4% 

Others 2 3.7% 

Employment Status Employed 24 44.4% 

Unemployed 30 55.6% 

Previous Training Regarding CISC Yes 35 64.8% 

No 19 35.2% 

Training Received From Doctor 20 37.0% 

Nursing Staff 15 27.8% 

Technical Staff 10 18.5% 

Others (Workshops) 9 16.7% 

Starting Month or Year of the CISC Less than 1 Month 18 33.3% 

2 Months 12 22.2% 

3 Months 10 18.5% 

More than 3 Months 14 25.9% 
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Figure 1: Cause of Injury  

 
Figure 1 shows that Self-generated road traffic accidents have been identified as the main reason for 

participants' injuries, according to the diagram below. The Flying figure shows that 46.3% of injured 

participants incurred mishaps from self-generated road traffic accidents. Firearm injuries come second at 

18.5%, while those that arise from falls from heights account for 14.8%. Other causes are relatively rare: 

coal mine occurrences (9.3%), bombing (7.4%), and other forms of accidents (3.7%). 

Table 2: Pre- And Post-Intervention Scores 

Step Step Description Pre-Intervention 

Score (%) 

Post-Intervention 

Score (%) 

1 Washed hands 75% 95% 

2 Prepared and set up supplies 80% 100% 

3 Confirmed that the location is 

suitable and private 

70% 90% 

4 Positioned properly as a spinal cord 

injury patient 

60% 85% 

5 Put on gloves 90% 98% 

6 Held the catheter about 3 inches from 

the tip 

65% 90% 

7 Lubricated the tip of the catheter 80% 95% 

8 Cleaned the penis starting from the 

urethral opening 

85% 100% 
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9 Gently inserted the catheter 6-8 

inches and allowed urine to drain 

70% 95% 

10 Pinched the catheter while 

withdrawing it 

50% 85% 

11 Assessed urine output 80% 95% 

12 Removed gloves and washed hands 90% 100% 

 

Table 2 highlights improved scores of catheterization skills post-intervention, showing a considerable 

enhancement in all the procedural steps among the participants. Lower scores obtained before the 

intervention (50%—90%) indicate the presence of variation in baseline skills that require differentiation 

in training. After the interventional phase, significant improvements were recorded, especially in 

inappropriate positioning (60% to 85%) and catheter handling (50% to 85%).  

Figure 2: Pre- and Post-Intervention Scores for Self-Catheterization Practice 

 
The above figure shows an increase in the self-catheterization practice scores after intervention. As a result 

of the assessment conducted before the intervention, the overall level of skills for a significant portion of 

students was average: 55.6% of the learners performed as such, while 18.5% demonstrated a good level 

of practice, and 25.9% were poor. In post-intervention, overall good practice increased significantly, and 

the test result also improved to 74.1% of the total, indicating improvement in the degree of skillfulness.  

Table 3: Paired Sample t-Test Results for Pre- and Post-Intervention Scores 

Variable Mean (Pre) Mean (Post) t-value p-value 

CISC Practice Score 70.25 94.52 15.32 0.000 

 

Table 3 shows the findings of the paired sample t-test on assessing CISC practice with clients pre-and 

post-intervention. The mean percentage before intervention was 70.25 %, while that after the intervention 

was 94.52 %, significantly improving. The t-test calculated 15:32 and the p-test 0:000 discredit the null 

hypothesis and affirm that there is a statistically significant difference in practice scores. These facts 

confirm the high efficacy of the offered intervention at improving participants' skills for self-

catheterization and ensuring necessary levels of skill improvement and adherence to standards. 
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Table 4: Demographics and Pre-Intervention Practice Score 

 

Demographic Variable Category Chi-

Square 

Value 

(χ²) 

P-

Value 

Association with 

Pre-Intervention 

CISC Score 

Age 18-30 2.45 0.30 Not Significant  

31-40    

41-50    

51-55    

Marital Status Single 4.12 0.04 Not Significant  

Married    

Education Illiterate 8.50 0.03 Significant  

Primary    

Secondary    

Higher School    

University    

Cause of Injury RTA 6.21 0.01 Not Significant  

Firearm Injury    

Fall from Height    

Coal Mine Incident    

Bomb Blast    

Others    

Employment Status Employed 0.98 0.77 Not Significant  

Unemployed    

Previous Training-CISC Yes 12.34 0.0001 Significant  

No    

Training Received From Doctor 3.45 0.18 Not Significant  

Nursing Staff    

Technical Staff    

Others (Workshops)    

Starting Month/Year Less than 1 Month 1.27 0.73 Not Significant  

2 Months    

3 Months    

More than 3-Months    

Interpretation 

The findings show that there are significant variables that the independent variables – pre-intervention 

CISC practice scores – are correlated to. Pre-intervention scores have a weak positive correlation with 

educational level, with a probability value 0.03. This implies that acquired education might influence the 

ability of the participants to master the CISC practice. Prior experience in CISC also came out as an 

influential variable in forecasting practice performance in the first phase, with a high probability value 

suggesting that learners who have taken indicative preparation perform well in practice tests. The lack of 

training is a particular concern highlighted by this study because it underlines a primary method of 

managing fundamental FCM skills for self-catheterization. 
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Discussion  

The study demonstrated significant improvements in participants' ability to perform Clean Intermittent 

Self-Catheterization (CISC) following the intervention, with the most notable advancements in patient 

positioning and catheter insertion. This improvement highlights the effectiveness of targeted educational 

programs in addressing specific skill gaps. The statistically significant change in practice scores, from 

70.25% pre-intervention to 94.52% post-intervention, reflects the importance of structured and interactive 

learning approaches in enhancing procedural competencies. These findings align with similar research 

emphasizing the critical role of skill demonstrations and hands-on practice in improving healthcare 

practices.15 

The study results underscore the impact of prior knowledge on initial performance. Participants with 

previous exposure to CISC concepts performed significantly better in pre-intervention assessments, 

confirming that baseline knowledge is a strong predictor of competency. However, the training was 

particularly beneficial for individuals with limited prior knowledge, as they demonstrated the most 

significant relative improvement.16 This suggests that while prior exposure enhances readiness, well-

designed interventions can successfully bridge knowledge and skill gaps for all participants. These 

findings are consistent with studies that advocate prioritizing individuals with minimal baseline 

knowledge in training programs, ensuring equitable outcomes across diverse learner groups.17 

The interactive, hands-on approach employed in the intervention proved to be a crucial factor in its 

success. Participants actively engaged in demonstrations and received personalized feedback during 

practice sessions, which enhanced their technical skills and increased their Confidence in performing the 

procedure independently. 18 This combination of theoretical knowledge and practical application aligns 

with adult learning principles, which emphasize the importance of experiential learning in achieving long-

lasting educational outcomes. 28 Participants’ improved self-assurance post-intervention further reinforces 

that interactive methods are more effective than passive instructional techniques.19 

One of the study's key findings was the absence of significant associations between demographic 

variables, such as age, marital status, employment status, and post-intervention performance. This 

contrasts with some literature suggesting that factors like age or social support might influence self-care 

practices. Twenty older adults are often reported to face challenges in self-catheterization due to reduced 

dexterity or cognitive decline. 21 However, the results of this study suggest that with appropriate training, 

demographic factors may exert less influence than previously thought. 30 These findings highlight the 

universal applicability of structured training programs, which can benefit individuals across a wide range 

of demographic characteristics.22 

The study also identified limitations that warrant further investigation. The relatively small sample size 

and confinement to a single hospital limit the generalizability of the findings.29 Expanding the research to 

include multiple centers and more prominent, diverse populations would provide a broader understanding 

of the intervention's effectiveness across different contexts. 23 Additionally, the lack of long-term follow-

up means whether the skills acquired during the intervention are sustained over time remains uncertain. 24 

Future studies should incorporate extended follow-up periods to evaluate the durability of these outcomes 

and explore strategies for maintaining long-term competency, such as periodic refresher training.25 

Another important consideration is the role of systemic and contextual factors in shaping participants' 

ability to adopt and sustain CISC practices. Limited access to resources, such as educational materials and 

supervision, can act as barriers to effective self-care. 26 Addressing these challenges requires a 

comprehensive approach that includes developing accessible training tools, such as instructional videos 

and mobile applications, which participants can use for continued learning and reference. 27 Such 

resources could also extend the reach of training programs to underserved or remote areas, ensuring 

broader accessibility and equity.31 
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Conclusion  

The findings of this study revealed that skill demonstration on Clean Intermittent self-catheterization 

(CISC) enhanced the technique and practice among spinal cord injury survivors. Participants displayed 

improved self-catheterization ability, which is essential if the patients are to be effectively managed in the 

case of neurogenic bladders. The positive effects state that practical training should enhance patient 

competencies regarding handling diverse and intricate healthcare tasks, preferably independently. This 

work proves that the demonstration similarly has a crucial place in promoting patient control and self-care 

procedures since health personnel provide explicit examples that foster Confidence and reduce errors. 

Limitations  

The study had several limitations, which should be considered when reflecting on the findings. First, the 

sample size was relatively small, comprising 54 individuals, to investigate possible findings within larger 

or differently marginated spinal cord injury survivors. Hence, data were collected from several centers 

with a higher number of subjects to ascertain whether skill demonstration had an impact on CISC. 

Second, the study data was collected only at a single institution, which may have influential biases or a 

limited number of patients. These findings may not be transferable to other settings using patients of 

different characteristics, different health care systems, or different resources. When the study was 

conducted, the researchers only assigned patients from one specific hospital or rehabilitation center. In 

order to overcome this limitation, we expanded the study to several hospitals or rehabilitation centers. 

Lastly, the last follow-up was only two weeks after the intervention implementation, despite the ultimate 

aim of practice change being sustainable. A more extended follow-up period would have been more 

desirable in determining if the training in self-catheterization was sustained over time and whether it meant 

a lower incidence of complications or an improved perceived quality of life in that sample. 

 

Recommendations 

 Enhancing Educational Programs: Include Clean Intermittent Self-Catheterization (CISC) as 

part of a nursing, medical, and allied health learning curriculum to achieve early familiarization 

with practice. 

 Use of Simulation-Based Learning: Use simulation exercises in order to give students actual 

practical training on CISC while developing their skills. 

 Periodic Refresher Courses: Establish repeated educational recurrent continuing education 

programs and seminars to maintain competency levels and conformance to the new changes to 

clinical practice. 

 Standardized Training Protocols: Strengthen and apply practice protocols for the CISC roles 

within a range of healthcare practices, achieving Staff Training & Development and Staff Training 

across numerous healthcare services. 

 Competency Assessments: Promoting and implementing ways of assessing and certifying that 

practicing healthcare staff is able to meet the set level of CISC consistently. 

 Accessibility of Resources: Ensure that, for instance, patients and caregivers are offered 

informational messages in the form of pictures, handouts, and relevant Information Technology 

videos to enrich the understanding acquired in the clinical setting through Refresher sessions. 

 Incorporating Technology: Develop openness, convenience and flexibility of training programs 

using learning technologies such as digital and mobile platforms for continuous training of 

healthcare workers and patients. 
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Implication of the Study 

This study focuses on the best practices that help enhance the implementation of Clean Intermittent Self-

Catheterization (CISC) among spinal cord injury survivors, which includes the demonstration of the right 

skills. It emphasized the need for skillfully supervised and structured education programs in health fields 

assisting patients in self-bladder management most securely and efficiently; consequently, there would be 

fewer complications regarding health. The authors also recommend more work to establish the durability 

of the aforementioned interventions and other effective approaches toward the improvement of patient 

self-management and rehabilitation. 
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