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EFFECTIVENESS OF COMPUTER-ASSISTED TEACHING ON KNOWLEDGE OF STEM CELL THERAPY FOR CARDIOVASCULAR DISEASES AMONG RAILWAY NURSING STAFF



ABSTRACT

Background: Cardiovascular diseases (CVDs) continue to be the leading cause of morbidity and mortality worldwide. Recent advancements in regenerative medicine, particularly stem cell therapy, have opened new avenues in the treatment of cardiovascular diseases. Nurses play a crucial role in patient care, education, and monitoring during advanced therapeutic interventions. However, limited knowledge regarding stem cell therapy among nursing staff may hinder its effective implementation in clinical practice.
Aim: To evaluate the effectiveness of a computer-assisted teaching programme on knowledge regarding stem cell therapy in the treatment of cardiovascular diseases among railway nursing staff.
Methods: A quantitative evaluative research approach with a one-group pre-test–post-test design was adopted. The study was conducted among 50 railway nursing staff selected using non-probability convenience sampling. Data were collected using a structured knowledge questionnaire. A computer-assisted teaching programme was administered after the pre-test, followed by a post-test on the eighth day.
Results: The post-test mean knowledge score was significantly higher than the pre-test mean score (p<0.05), indicating that the computer-assisted teaching programme was effective.
Conclusion: The computer-assisted teaching programme was effective in improving railway nursing staff’s knowledge regarding stem cell therapy in cardiovascular disease management.
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INTRODUCTION
Health is a fundamental human right and a vital resource for everyday life. Cardiovascular diseases (CVDs) represent one of the most significant threats to global health and are responsible for a substantial proportion of morbidity and mortality worldwide (Dicesare M et al., 2024 and Padmavathi GV et al., 2013). According to the World Health Organization, cardiovascular diseases account for nearly one-third of all deaths globally, with an increasing burden observed in developing countries such as India (Jan B et al., 2024).
Despite significant advancements in pharmacological treatment and interventional cardiology, cardiovascular diseases such as myocardial infarction and chronic heart failure remain associated with high rates of disability and mortality. Conventional therapies primarily aim to prevent disease progression and manage symptoms, but they often fail to reverse myocardial damage (Chacko JI et al. 2012 and Sapna F et al., 2023).
Regenerative medicine has emerged as a highly promising and rapidly advancing field of biomedical science that aims to repair, replace, or regenerate damaged tissues and organs by harnessing the body’s natural healing mechanisms. Among its various approaches, stem cell therapy represents a key component and has demonstrated significant potential in restoring myocardial function, as it can promote angiogenesis, reduce scar formation, modulate inflammatory responses, and stimulate the regeneration of damaged cardiac tissue, thereby offering new therapeutic possibilities for patients with cardiovascular diseases. (Wang J et al., 2024). 
Stem cells are undifferentiated cells capable of self-renewal and differentiation into specialized cell types (Ganesan O et al., 2025). Adult stem cells derived from bone marrow, adipose tissue, and peripheral blood are commonly used in cardiovascular therapy due to their ethical acceptability and lower risk of immune rejection (Ullah I et al., 2015).
The successful implementation of stem cell therapy requires a multidisciplinary healthcare team, with nurses playing a central role in patient preparation, monitoring, education, and post-procedural care (Perrin M et al., 2018). Railway nursing staff provide healthcare services to a large population of railway employees, retirees, and their families, many of whom are at increased risk for cardiovascular diseases due to occupational stress, lifestyle factors, and aging (Zhidkova EA et al., 2022).
However, limited knowledge regarding emerging therapies such as stem cell treatment among nursing staff may negatively impact patient outcomes. Traditional teaching methods may not adequately address the rapid advancements in medical science. Computer-assisted teaching (CAT) programmes offer an innovative, interactive, and flexible approach to nursing education, making them particularly effective for updating knowledge on complex and evolving topics (Afrasiabifar A and Asadolah M, 2019).
Therefore, this study was undertaken to evaluate the effectiveness of a computer-assisted teaching programme on knowledge regarding stem cell therapy in the treatment of cardiovascular diseases among railway nursing staff.
MATERIALS AND METHODS
Objectives of the Study:
1. To assess the pre-test knowledge regarding stem cell therapy in the treatment of cardiovascular diseases among railway nursing staff.
2. To evaluate the effectiveness of a computer-assisted teaching programme on knowledge regarding stem cell therapy among railway nursing staff.
3. To determine the association between pre-test knowledge scores and selected demographic variables.
Hypotheses:
· H₁: There is a significant improvement in post-test knowledge scores compared to pre-test knowledge scores among railway nursing staff.
· H₂: There is a significant association between pre-test knowledge scores and selected demographic variables.
Operational Definitions:
· Effectiveness: The extent to which the computer-assisted teaching programme improves knowledge, measured by the difference between pre-test and post-test scores.

· Computer-Assisted Teaching Programme: A structured educational programme delivered using computer-based multimedia to enhance learning.

· Knowledge: Understanding and awareness regarding stem cell therapy, measured using a structured questionnaire.

· Railway Nursing Staff: Registered nursing personnel working in railway hospitals and involved in patient care.

· Stem Cell Therapy: Therapeutic use of stem cells to repair or regenerate damaged cardiovascular tissue.

· Cardiovascular Diseases: Disorders of the heart and blood vessels.
Research Approach and Design: A quantitative evaluative research approach with a one-group pre-test–post-test design was adopted.
Setting of the Study: The study was conducted in a selected railway hospital.
Population, Sample, and Sampling Technique: The population comprised railway nursing staff working in the selected hospital. A sample of 50 participants was selected using non-probability convenience sampling.
Inclusion Criteria:
· Railway nursing staff working in the selected hospital
· Nursing staff available during the period of data collection
· Nursing staff willing to participate
Exclusion Criteria:
· Nursing staff absent during data collection
· Nursing staff unwilling to participate
Tool for Data Collection:
A structured knowledge questionnaire consisting of two parts:
· Part I: Demographic variables
· Part II: Twenty-five multiple-choice questions related to stem cell therapy in cardiovascular diseases
Validity and Reliability: Content validity was established by experts in nursing and medicine. Reliability was determined using the split-half method (r=0.88).
Data Collection Procedure: After obtaining permission from authorities and informed consent from participants, the pre-test was conducted. The computer-assisted teaching programme was administered, followed by a post-test on the eighth day.
Plan for Data Analysis: Data were analyzed using descriptive statistics (frequency, percentage, mean, standard deviation) and inferential statistics (paired t-test and Fisher’s exact test).
RESULTS
The present study evaluated the effectiveness of a computer-assisted teaching (CAT) programme on knowledge regarding stem cell therapy in the treatment of cardiovascular diseases among The present study evaluated the effectiveness of a computer-assisted teaching (CAT) programme on knowledge regarding stem cell therapy in the treatment of cardiovascular diseases among nursing staff.
Demographic Characteristics
The demographic characteristics of the nursing staff are presented in Table 1. The majority of participants belonged to the 31-40 years age group, representing a professionally active workforce. Female nurses predominated, reflecting the existing nursing workforce pattern. Most participants held GNM or B.Sc. Nursing qualifications. With regard to clinical experience, the majority had 5-10 years of experience, followed by those with more than ten years. Importantly, most nurses had not received prior in-service training on stem cell therapy, highlighting a significant gap in continuing nursing education related to emerging cardiovascular treatments.
Pre-test Knowledge Assessment
The assessment of pre-test knowledge regarding stem cell therapy is depicted in Table 2. The findings revealed that the majority of nursing staff possessed moderate knowledge (68%), while 32% had inadequate knowledge. None of the participants demonstrated adequate knowledge prior to the intervention. The mean pre-test knowledge score, as shown in Table 3, indicated limited understanding of core concepts such as types and sources of stem cells, mechanisms of myocardial regeneration, clinical indications, routes of administration, benefits, and possible complications, confirming a substantial baseline knowledge deficit.
Post-test Knowledge Assessment
Post-test knowledge assessment findings are presented in Table 4. Following the implementation of the computer-assisted teaching programme, a marked improvement in knowledge was observed. The majority of participants (88%) attained adequate knowledge, while a small proportion (12%) remained in the moderate knowledge category. No participant fell into the inadequate knowledge category during the post-test. The improvement in mean knowledge scores and mean percentage is further evident in Table 5, demonstrating enhanced understanding across all content areas related to stem cell therapy.
Comparison of Pre-test and Post-test Knowledge
A comparison of pre-test and post-test knowledge levels is illustrated in Table 6, which clearly shows a substantial shift from moderate and inadequate knowledge levels in the pre-test to predominantly adequate knowledge in the post-test. The comparison of mean scores and mean percentage enhancement is detailed in Table 7, revealing a significant increase in knowledge following the CAT programme.
Effectiveness of the Computer-Assisted Teaching Programme
The effectiveness of the computer-assisted teaching programme was evaluated using a paired t test, as shown in Table 8. The calculated t value was higher than the table value at the 0.05 level of significance, indicating a statistically significant improvement in post-test knowledge scores. Hence, the research hypothesis H₁ was accepted, confirming the effectiveness of the computer-assisted teaching programme in improving knowledge regarding stem cell therapy among nursing staff.
Association with Demographic Variables
The association between pre-test knowledge scores and selected demographic variables was analyzed using Fisher’s exact test. The results revealed no statistically significant association between pre-test knowledge and variables such as age, gender, educational qualification, years of experience, or prior training. Therefore, research hypothesis H₂ was rejected, indicating that baseline knowledge deficits were uniformly present among nursing staff irrespective of their demographic characteristics.
DISCUSSION
The findings of the present study demonstrate that nursing staff possessed inadequate to moderate knowledge regarding stem cell therapy prior to the intervention. This reflects limited exposure to regenerative medicine in routine nursing education and in-service training programmes. Similar findings have been reported in earlier studies, emphasizing insufficient awareness of advanced and emerging therapies among nurses (Kenyon M, et al., 2024).
Given the expanding role of stem cell therapy in cardiovascular disease management, inadequate baseline knowledge may negatively affect patient education, monitoring, and overall quality of care. This highlights the need for structured and continuous educational interventions.
The statistically significant improvement in post-test knowledge scores confirms the effectiveness of the computer-assisted teaching programme. Multimedia-based learning likely enhanced understanding of complex concepts such as stem cell differentiation and myocardial regeneration, which are difficult to grasp through conventional teaching methods. These findings are consistent with previous research demonstrating that technology-based educational interventions improve knowledge acquisition and retention among healthcare professionals (Jain S and Mills PJ, 2011).
The absence of a significant association between knowledge scores and demographic variables indicates that clinical experience or academic qualification alone does not ensure adequate knowledge of emerging therapies. This underscores the importance of continuous professional development for all nurses, irrespective of age or experience.
The findings have important implications for nursing practice and education. Integration of computer-assisted teaching programmes into regular in-service education can enhance nurses’ preparedness for advanced clinical interventions, improve patient education, and promote evidence-based practice.
Despite its strengths, including use of a validated tool and strong statistical analysis, the study was limited by a small sample size and single-center design. Long-term retention of knowledge was not assessed. Future studies should involve larger samples, multiple settings, and follow-up evaluations.
IMPLICATIONS FOR NURSING PRACTICE
· Regular in-service education on emerging therapies should be provided.
· Computer-assisted teaching programmes can be integrated into nursing education.
· Improved nurse knowledge enhances patient education and safety.
LIMITATIONS OF THE STUDY
· Small sample size
· Single-center study
· Long-term knowledge retention was not assessed
RECOMMENDATIONS
· Conduct studies with larger samples and multiple settings.
· Compare different teaching methods.
· Assess long-term impact on clinical practice.
CONCLUSION
The study concluded that the computer-assisted teaching program was effective in improving railway nursing staff’s knowledge regarding stem cell therapy in the treatment of cardiovascular diseases. Incorporating innovative, technology-based educational strategies in railway healthcare settings can enhance nursing competence and improve patient care outcomes.
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	Table.1: Frequency and Percentage distribution of caregivers according to demographic variables (n=50)

	Sl.No.
	Demographic variables
	No.
	%

	1. 
	GENDER

	
	a. Male
	12
	24

	
	b. Female
	38
	76

	2. 
	AGE IN YEARS

	
	a. 21-30
	24
	48

	
	b. 31-40
	15
	30

	
	c. 41-50
	07
	14

	
	d. 51 and above
	04
	08

	3. 
	QUALIFICATIONS

	
	a. GNM
	23
	46

	
	b. Post Basic BSc.,(N)
	06
	12

	
	c. BSc (N)
	19
	38

	
	d. MSc (N)
	02
	04

	4. 
	WORK EXPERIENCE

	
	a. 0-5 years
	15
	30

	
	b. 5-10 years
	23
	46

	
	c. 10 and above
	12
	24

	5. 
	IN-SERVICE TRAINING OBTAINED REGARDING STEM CELL THERAPY AS A Rx of CVD

	
	a. Yes
	21
	42

	
	b. No
	29
	58






	Table.2: Assess the knowledge of Railway Nursing staff regarding stem cell therapy in treatment of CVD before implementing computer assisted teaching programme

	LEVEL OF KNOWLEDGE
	SCORES
	NO. OF RESPONDENTS
	%. OF RESPONDENTS

	Adequate
	76-100%
	00
	00

	Moderate
	51-75%
	34
	68

	Inadequate
	50 and below
	16
	32




	Table.3: Mean, SD and mean % of the existing knowledge of Railway Nursing staff regarding stem cell therapy as a treatment of CVD

	DOMAIN
	MAX STATEMENT
	MAX SCORE
	RANGE
	MEAN
	SD
	MEAN %

	Information about stem cell therapy as a treatment of CVD
	25
	25
	8-17
	12.9
	1.4
	51.92




	Table.4: Assess the posttest knowledge of Railway Nursing staff regarding stem cell therapy as a treatment of CVD 

	LEVEL OF KNOWLEDGE
	SCORES
	NO. OF RESPONDENTS
	%. OF RESPONDENTS

	Adequate
	75-100%
	44
	88

	Moderate
	50-74%
	06
	12

	Inadequate
	50 and above
	00
	00







	Table.5: Mean, SD and mean % of posttest knowledge of Railway Nursing staff regarding stem cell therapy as a treatment of CVD

	DOMAIN
	MAX STATEMENT
	MAX SCORE
	RANGE
	MEAN
	SD
	MEAN %

	Information about stem cell therapy as a treatment of CVD
	25
	25
	16-24
	20.9
	2.09
	83.76




	Table.6: Comparison of Pretest and posttest knowledge of Railway nursing staff

	Level of knowledge
	Scores
	Pretest
	posttest

	
	
	No.
	%
	No.
	%

	Adequate
	75-100%
	-
	-
	44
	88

	Moderate
	51-74%
	36
	72
	06
	12

	Inadequate
	50 and below
	14
	28
	-
	-




	Table.7: To compare mean and mean% of pre and post test knowledge of railway nursing staff regarding stem cell therepy as a treatment of CVD

	Domain
	Pretest
	Posttest
	Enhancement

	
	Mean
	%
	Mean
	%
	Mean
	%

	Information about the stem cell therapy as a treatment of CVD
	12.9
	51.92
	20.9
	83.76
	8
	31.84




	Table.8: Evaluate effectiveness of computer assisted teaching program in selected railway hospital

	Domain
	Max score
	Mean difference
	Mean % difference
	‘t’ value

	Information about the stem cell therapy as a treatment of CVD
	25
	08
	31.84
	34.30
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