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ABSTRACT 

Background: Telemedicine-supported hypertension care requires nurses who can 

safely conduct remote communication, review home blood pressure logs, counsel 

patients, document digital encounters, and escalate abnormal findings. Although a 

video-assisted teaching module can improve telemedicine competency, stronger 

evidence is needed to identify which nursing officers improve most and which 

baseline factors predict stronger learning gains. 

Objective: To identify predictors of improvement in telemedicine knowledge and 

practice among nursing officers after a video-assisted teaching module for 

hypertension management in a tertiary care hospital at Bengaluru, Karnataka. 

Methods: A secondary analysis was conducted using a pre-test-post-test educational 

intervention dataset aligned with a Ph.D. thesis on telemedicine in nursing care for 

hypertension management. The final verified dataset included 200 nursing officers 

who completed a 30-item knowledge assessment and a 30-item practice competency 

assessment before and after the video-assisted module. The primary outcome was 

total competency improvement, calculated as the difference between post-test and 

pre-test total score. Paired t tests evaluated pre-post change. Multivariable linear 

regression with heteroscedasticity-robust standard errors identified independent 

predictors of total improvement. A secondary logistic model examined predictors of 

high improvement, defined as the upper quartile of total gain. 

Results: Mean knowledge score improved from 15.04 (SD 3.44) to 27.13 (SD 3.20), 

and mean practice score improved from 14.33 (SD 3.19) to 26.44 (SD 3.41); both 

P<.001. The mean total competency gain was 24.20 (SD 4.21) points. In adjusted 

analysis, lower baseline total score was the strongest predictor of higher 

improvement (B=-0.54, 95% CI -0.64 to -0.44; P<.001). Previous telemedicine 

exposure (B=2.31; P<.001), routine digital clinical communication use (B=1.16; 

P=.027), previous hypertension training (B=1.36; P=.009), and higher nursing 

qualification (B=1.11; P=.034) also predicted greater improvement. The model 

explained 36.4% of the variance in total gain. 

Conclusion: The video-assisted teaching pathway produced substantial 

improvement in telemedicine knowledge and practice, with the largest gains among 

nursing officers who had lower baseline competency but better digital-care 

readiness indicators. This secondary analysis supports telemedicine training 

intensity, mentoring, and follow-up competency assessment in tertiary hospital 

nursing services. 

Keywords: telemedicine competency; video-assisted teaching; nursing officers; 

hypertension management; secondary analysis; predictors; digital health 

education; Bengaluru; Victoria Hospital. 
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INTRODUCTION 

Telemedicine is now a central component of chronic disease service delivery and is especially 

relevant to hypertension because blood pressure monitoring, adherence counselling, lifestyle 

education, and early escalation can be supported at a distance. International hypertension 

telemedicine recommendations emphasize remote monitoring of blood pressure, medication 

adherence support, lifestyle education, and clinician supervision as practical components of digital 

hypertension management. In this context, nurses have an important role because they are positioned 

to conduct repeated follow-up, explain home blood pressure trends, reinforce treatment adherence, 

identify red-flag readings, and coordinate referral to the physician when required.1,2 

The rapid expansion of digital health has created a training gap in nursing practice. A recent scoping 

review of digital health education in nursing reported that 100 records met inclusion criteria and 

concluded that digital health education should be expanded across nursing education and professional 

practice because the current scope remains limited for developing modern nursing competencies.3 

Similarly, telehealth education literature shows that students and health professionals often report 

positive attitudes toward telehealth while feeling insufficiently prepared for implementation, 

highlighting the need for structured education that improves knowledge, skills, confidence, and 

readiness.4 

Telehealth competency is not limited to operating a video call. A Delphi study of telehealth nursing 

activities identified 14 nursing telehealth entrustable professional activities and 52 essential 

competencies, including communication skills, clinical knowledge, coaching skills, ethical 

awareness, ability to combine clinical experience with telehealth, and a supportive attitude. These 

domains match the practical requirements of hypertension telemedicine, where nursing officers must 

combine digital communication, home blood pressure review, medication adherence counselling, 

documentation, privacy protection, and referral escalation.1,2,5 

A study conducted by Sreekanth A.N. and Dr. Rama Taneja reported a quasi-experimental one-group 

pre-test-post-test study among nursing officers and found that telemedicine competency improved 

from 13.73 (SD 4.09) at pre-test to 24.72 (SD 3.11) at post-test after a 20-minute video-assisted 

module, with a mean gain of 10.98 points and P<.001. The article established the educational effect 

of video-assisted teaching; however, it did not identify which nursing officers improved the most or 

which baseline factors predicted stronger learning gains.6 

Tertiary hospitals require practical, data-driven training systems. If baseline score, prior digital 

exposure, nursing qualification, previous hypertension training, or clinical posting predicts 

improvement, nurse educators can stratify learners, schedule reinforcement sessions, and design 

competency-based telemedicine training pathways. The present study therefore conducted a 

secondary analysis focused on predictors of improvement in knowledge and practice after a video-

assisted telemedicine teaching module among nursing officers involved in hypertension management 

in a tertiary care setting at Bengaluru.1-6,13 
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METHODS 

Study Design and Setting 

This study was conducted as a secondary analysis of a pre-test-post-test educational intervention. The 

parent thesis topic was “A Study to Assess the Effectiveness of a Video-Assisted Teaching Module 

on Knowledge and Practice Regarding Telemedicine in Nursing Care for Hypertension Management 

Among Nursing Officers at Victoria Hospital, Bengaluru, Karnataka.” The secondary analysis was 

designed to move beyond the primary effectiveness question and identify independent predictors of 

improvement after the intervention.6,13 

The setting was a tertiary care hospital at Bengaluru, Karnataka, where nursing officers are involved 

in inpatient and outpatient care pathways for hypertension and related cardiovascular risk conditions. 

The study followed a practical hospital-based continuing nursing education approach and was 

reported using an observational secondary-analysis structure.1,2,7,8,13 

Participants 

The secondary analysis included 200 nursing officers who completed both pre-test and post-test 

assessment. Eligibility criteria included registered nursing officer status, at least one year of clinical 

experience, current work in medical, cardiology, critical care, emergency, outpatient, or related 

specialty units, willingness to participate, and availability for the full video-assisted teaching and 

assessment schedule. Nursing officers who were on leave during the data collection period, declined 

consent, or had incomplete paired data were excluded from the complete-case secondary analysis.6,13 

The sample size of 200 was appropriate for this predictor-focused analysis because the multivariable 

model included eight prespecified predictors. This yielded approximately 25 observations per 

predictor, supporting stable linear regression estimation in the educational and clinical predictor 

context. For the logistic sensitivity model, high improvement was defined as the upper quartile of 

total gain, generating 50 high-improvement cases and allowing exploratory interpretation of the most 

important predictors.13 

Video-Assisted Teaching Module 

The video-assisted teaching module was designed to improve telemedicine knowledge and practice 

for hypertension nursing care. Core content included telemedicine concepts, video consultation 

workflow, preparation for virtual patient contact, interpretation of home blood pressure logs, 

medication adherence counselling, salt restriction counselling, identification of red-flag symptoms or 

abnormal readings, documentation of remote encounters, consent and privacy, and referral escalation 

to the treating physician.1,2,5,9 

The module was designed as a short, structured, repeatable learning package for continuing nursing 

education. The training logic was that a focused audiovisual training session can standardize 

telemedicine workflow and reduce variation in digital-care practice among nursing officers.3,4,6 
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Outcome Measures 

Knowledge was measured using a 30-item structured telemedicine knowledge assessment. Practice 

competency was measured using a 30-item structured practice assessment covering remote 

consultation workflow, home blood pressure review, patient counselling, documentation, and 

escalation. Each correct or competent response was scored as 1, and each incorrect or not performed 

response was scored as 0, yielding a maximum of 30 points for knowledge, 30 points for practice, 

and 60 points for total competency.5,6,9 

The primary outcome for this secondary analysis was total competency improvement score, 

calculated as total post-test score minus total pre-test score. Secondary outcomes included knowledge 

gain, practice gain, domain-wise improvement, and competency category shift. Competency 

categories were classified as low (<30/60), moderate (30-44/60), high (45-54/60), and very high (55-

60/60).6,13 

Predictor Variables 

Prespecified predictors included age, gender, professional qualification, years of clinical experience, 

clinical area of posting, baseline total competency score, previous telemedicine exposure, routine 

digital clinical communication use, and previous hypertension-related training. These predictors were 

selected because they are practical variables available to nursing administrators and nurse educators 

before planning a telemedicine training program.3-6 

Statistical Analysis 

Descriptive statistics are presented as frequency, percentage, mean, and standard deviation. Paired t 

tests were used to compare pre-test and post-test knowledge, practice, and total competency scores. 

Bivariate comparisons of total gain by baseline characteristics were performed using independent t 

tests or one-way analysis of variance, as appropriate. Multivariable linear regression with 

heteroscedasticity-robust standard errors was used to identify independent predictors of total 

improvement. A secondary logistic regression model examined predictors of high improvement, 

defined as the top quartile of total gain. Statistical significance was set at P<.05. All statistical values 

presented in this manuscript were finalized after verification of the dataset and recalculation of the 

analysis.13 

Ethical Considerations 

Institutional ethical clearance and administrative permission from Victoria Hospital, Bengaluru, were 

obtained before data collection. Written informed consent was obtained from all participating nursing 

officers before data collection. Participation was voluntary, confidentiality was maintained, and 

nursing officers were informed that non-participation would not affect employment or professional 

evaluation. The study complied with the Declaration of Helsinki and applicable institutional norms 

for educational research.13 
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Figure 1. Analytical Framework for The Secondary Predictor Analysis of Telemedicine 

Competency Improvement 

RESULTS 

Participant Characteristics 

A total of 200 nursing officers were included in the complete-case secondary analysis. Most 

participants were female (148/200, 74.0%). The largest age group was 31-40 years (65/200, 32.5%), 

followed by 41-50 years (59/200, 29.5%). GNM qualification was reported by 96 participants 

(48.0%), BSc Nursing by 72 (36.0%), and Post Basic BSc/MSc by 32 (16.0%). Previous 

telemedicine exposure was reported by 68 participants (34.0%), routine digital clinical 

communication use by 112 (56.0%), and previous hypertension-related training by 72 (36.0%). 

Table 1. Baseline Characteristics and Bivariate Comparison of Total Competency Gain 

Characteristic Category n (%) 
Total gain 

mean (SD) 
Test 

P 

value 

Age group 21-30 51 (25.5) 24.91 (3.63) ANOVA .160 

 31-40 65 (32.5) 23.79 (4.86)   

 41-50 59 (29.5) 23.55 (4.01)   

 >50 25 (12.5) 25.30 (3.75)   

Gender Female 148 (74.0) 24.28 (4.39) t test .625 

 Male 52 (26.0) 23.97 (3.70)   

http://www.ijamsr.com/


Vol 8, Issue 11, 2025   Impact Factor: 8.535    DOI: https://doi.org/10.31426/ijamsr.2025.8.11.8939 

           

 

 
 

 

International Journal of  

Advanced Multidisciplinary Scientific Research (IJAMSR) ISSN:2581-4281 

     IJAMSR  8 (11)                   November 2025                   www.ijamsr.com                        356 

Professional qualification GNM 96 (48.0) 24.29 (4.33) ANOVA .668 

 BSc Nursing 72 (36.0) 24.34 (3.92)   

 
Post Basic 

BSc/MSc 
32 (16.0) 23.58 (4.56)   

Clinical experience <=5 53 (26.5) 23.78 (4.21) ANOVA .335 

 6-10 73 (36.5) 24.75 (4.42)   

 11-15 35 (17.5) 23.35 (3.55)   

 >15 39 (19.5) 24.50 (4.33)   

Previous telemedicine 

exposure 
No 132 (66.0) 23.99 (4.02) t test .355 

 Yes 68 (34.0) 24.60 (4.57)   

Digital clinical 

communication use 
Rare 28 (14.0) 24.14 (4.19) ANOVA .835 

 Occasional 60 (30.0) 23.94 (3.78)   

 Routine 112 (56.0) 24.35 (4.46)   

Previous hypertension 

training 
No 128 (64.0) 23.74 (4.05) t test .048 

 Yes 72 (36.0) 25.00 (4.41)   

Current clinical area Medical ward 65 (32.5) 23.84 (4.06) ANOVA .782 

 
Cardiology/me

dicine OPD 
44 (22.0) 24.56 (4.57)   

 Critical care 46 (23.0) 24.18 (3.58)   

 Emergency 27 (13.5) 23.89 (4.07)   

 Specialty/other 18 (9.0) 25.10 (5.64)   
 

Pre-Test and Post-Test Knowledge and Practice Scores 

There was a statistically significant improvement in both knowledge and practice scores after the 

video-assisted teaching module. The mean knowledge gain was 12.09 (SD 3.04) points, and the mean 

practice gain was 12.11 (SD 3.00) points. The total competency score improved by 24.20 (SD 4.21) 

points from baseline to post-test. 

Table 2. Pre-Test and Post-Test Comparison of Knowledge, Practice, and Total Competency 

Scores 

Outcome 
Pre-test 

mean (SD) 

Post-test 

mean (SD) 

Mean gain 

(SD) 

95% CI for 

gain 
Paired t P value 

Knowledge score 

(0-30) 
15.04 (3.44) 27.13 (3.20) 

12.09 

(3.04) 

11.67 to 

12.51 
56.27 <.001 

Practice score  

(0-30) 
14.33 (3.19) 26.44 (3.41) 

12.11 

(3.00) 

11.69 to 

12.52 
57.04 <.001 

Total competency 

score (0-60) 
29.38 (5.01) 53.57 (4.67) 

24.20 

(4.21) 

23.61 to 

24.78 
81.24 <.001 
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Figure 2. Mean Pre-Test and Post-Test Telemedicine Knowledge, Practice, and Total 

Competency Scores 

Domain-Wise Competency Improvement 

Domain-wise analysis showed improvement across all technical, clinical, communication, 

documentation, and escalation-related areas. The largest domain gains were observed for remote 

consultation workflow and telemedicine concepts, suggesting that the video-assisted format was 

particularly useful for standardizing practical workflow steps. 

Table 3. Domain-Wise Improvement in Telemedicine Knowledge and Practice 

Domain 
Pre-test 

mean (SD) 

Post-test 

mean (SD) 

Mean 

gain 
95% CI 

P 

value 

Knowledge: telemedicine 

concepts and workflow (0-10) 
4.92 (1.48) 9.07 (1.02) 4.15 3.98 to 4.31 <.001 

Knowledge: home BP review and 

clinical decision support (0-10) 
5.08 (1.50) 8.93 (1.09) 3.85 3.68 to 4.03 <.001 

Knowledge: communication, 

ethics, and documentation (0-10) 
5.04 (1.39) 9.13 (0.94) 4.09 3.93 to 4.26 <.001 

Practice: remote consultation 

workflow (0-10) 
4.63 (1.28) 8.82 (1.12) 4.19 4.01 to 4.37 <.001 

Practice: BP log review and 

adherence counselling (0-10) 
4.78 (1.35) 8.93 (1.06) 4.15 3.96 to 4.34 <.001 

Practice: documentation and 

referral escalation (0-10) 
4.92 (1.41) 8.69 (1.21) 3.77 3.58 to 3.95 <.001 
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Competency Category Shift 

At baseline, 113 nursing officers (56.5%) were in the low competency category and 87 (43.5%) were 

in the moderate category. After the intervention, only 11 (5.5%) remained in the moderate category, 

while 99 (49.5%) moved into the high category and 90 (45.0%) moved into the very high category. 

This shift indicates that the intervention was not only statistically significant but also educationally 

meaningful. 

Table 4. Shift in Total Telemedicine Competency Categories 

Competency Category Pre-test n (%) Post-test n (%) 

Low 113 (56.5) 0 (0.0) 

Moderate 87 (43.5) 11 (5.5) 

High 0 (0.0) 99 (49.5) 

Very high 0 (0.0) 90 (45.0) 
 

              
Figure 3. Percentage Shift in Telemedicine Competency Categories from Pre-Test to Post-Test 

Independent predictors of total improvement 

In the multivariable linear regression model, lower baseline total competency score was the strongest 

independent predictor of larger total improvement, consistent with a ceiling-effect interpretation: 

nursing officers with lower baseline competency had more room to improve. After adjustment, 

previous telemedicine exposure, routine digital clinical communication use, previous hypertension 

training, and higher nursing qualification also predicted significantly greater gain. Age, years of 

experience, and critical care/emergency posting were not independent predictors after adjustment. 
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Table 5. Multivariable Linear Regression Predictors of Total Competency Improvement 

Predictor B 
Robust 

SE 
95% CI 

Standardized 

beta 
P value 

Baseline total competency score -0.542 0.052 
-0.644 to -

0.440 
-0.644 <.001 

Previous telemedicine exposure 2.314 0.526 1.277 to 3.352 0.261 <.001 

Routine digital clinical use 1.163 0.521 0.134 to 2.191 0.137 .027 

Previous hypertension training 1.362 0.516 0.344 to 2.379 0.156 .009 

Higher nursing qualification 1.114 0.520 0.087 to 2.141 0.132 .034 

Years of experience 0.009 0.052 -0.093 to 0.111 0.011 .864 

Age, years 0.023 0.022 -0.020 to 0.066 0.056 .294 

Critical care/emergency posting 0.190 0.503 -0.801 to 1.182 0.022 .705 
 

Model performance: R²=0.364; adjusted R²=0.338; F=17.21 with robust covariance; P<.001. 

Outcome variable: total competency improvement scores out of 60. Higher nursing qualification 

refers to BSc Nursing/Post Basic BSc/MSc compared with GNM. Routine digital clinical use refers 

to routine use of digital communication for clinical work compared with rare or occasional use. 

 
Figure 4. Adjusted Regression Coefficients for Predictors of Total Telemedicine Competency 

Improvement 
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Sensitivity Analysis: Predictors of High Improvement 

High improvement was defined as total gain in the upper quartile of the distribution (≥27.0 points). 

In logistic regression, lower baseline total competency score independently increased the odds of 

high improvement. Previous telemedicine exposure and previous hypertension training also increased 

the odds of high improvement. This sensitivity analysis supported the linear regression findings and 

suggested that prior exposure to digital-care concepts and disease-specific hypertension training may 

increase the probability of a strong learning response. 

Table 6. Logistic Regression Predictors of High Improvement 

Predictor 
Adjusted 

OR 
95% CI P value 

Baseline total competency score 0.75 0.68 to 0.84 <.001 

Previous telemedicine exposure 3.20 1.36 to 7.52 .008 

Routine digital clinical use 1.36 0.62 to 2.97 .438 

Previous hypertension training 3.25 1.48 to 7.14 .003 

Higher nursing qualification 1.22 0.56 to 2.63 .615 

Years of experience 1.02 0.95 to 1.09 .614 

Age, years 1.01 0.98 to 1.05 .433 

Critical care/emergency posting 0.81 0.37 to 1.78 .592 
 

 
Figure 5. Adjusted Predicted Total Improvement Across Selected Training-Readiness Factors 
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DISCUSSION 

Principal Findings 

This secondary analysis shows that the video-assisted teaching module produced substantial 

improvement in telemedicine knowledge and practice among nursing officers. However, the most 

important contribution of the article is not merely the pre-post improvement; it identifies the baseline 

characteristics that predict stronger learning gains. Lower baseline competency was the strongest 

predictor of improvement, while previous telemedicine exposure, routine digital clinical 

communication use, previous hypertension training, and higher nursing qualification also predicted 

greater total gain.6 

The negative association between baseline total score and total gain suggests a meaningful ceiling 

effect. Nursing officers who started with lower telemedicine competency improved more because the 

training addressed foundational knowledge and practice gaps. This finding supports a stratified 

training model in which low-baseline scorers receive intensive foundational support, while high-

baseline scorers receive advanced simulation, documentation audit, and clinical telemedicine 

mentoring.5,6 

Comparison with Previous Literature 

The results are consistent with the directly related video-assisted telemedicine competency article, 

which demonstrated a large post-training improvement among nursing officers involved in 

hypertension management. The present article extends that work by examining predictors of 

improvement rather than only reporting effectiveness. This adds an implementation and workforce-

development message for nursing education and hospital telemedicine services.6 

The findings also align with international telehealth competency literature. Telehealth nursing 

requires communication, clinical knowledge, ethical awareness, coaching, and ability to integrate 

clinical judgement with digital technology. The present predictors suggest that both baseline clinical-

digital readiness and disease-specific exposure influence how well nurses respond to a short training 

intervention.5,11 

Digital health education reviews emphasize that nursing education must expand beyond general 

informatics and prepare nurses for safe digital care delivery across professional roles. The current 

article contributes to that agenda by proposing measurable predictors that can guide continuing 

nursing education in tertiary hospitals. For hypertension care, telemedicine models also emphasize 

blood pressure monitoring, adherence support, lifestyle education, and multidisciplinary supervision; 

therefore, nursing competency becomes a service-quality requirement rather than only an educational 

outcome.1-4,7,8,10,12 

Implications for Nursing Practice and Tertiary Hospital Service Delivery 

The study has direct implications for nursing administration. First, a brief pre-training assessment 

can identify nursing officers with lower baseline competency who may benefit from additional 

preparation. Second, routine digital communication experience appears to support learning, 

indicating that digital orientation and hands-on workflow training should be built into hospital 
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induction. Third, previous hypertension training predicted improvement, suggesting that telemedicine 

education should be combined with disease-specific clinical pathways rather than taught as a 

technology-only skill.1-6,10-12 

A practical training pathway could include three levels: foundational video-assisted teaching for all 

nursing officers, supervised practice using hypertension case scenarios for moderate scorers, and 

advanced competency validation for officers expected to lead nurse-led remote follow-up. Such a 

tiered model may improve training efficiency and reduce variation in telemedicine practice across 

wards, outpatient areas, and critical care units.5,6,11,13 

Theoretical Interpretation 

The findings fit well with Benner’s Novice-to-Expert framework. Nursing officers with lower 

baseline telemedicine competency may resemble novices in digital-care workflow even when they 

are experienced clinicians. The video-assisted module provides a structured bridge from rule-based 

understanding to guided practice. Repeated exposure, clinical scenario practice, and feedback can 

support progression toward competent and proficient telemedicine nursing practice.14 

Strengths 

➢ The article uses a predictor-focused secondary analysis design rather than repeating the main 

effectiveness article. 

➢ The analysis combines knowledge and practice outcomes, making it more relevant to nursing 

service delivery. 

➢ The model uses prespecified, practical predictors that nursing administrators can measure 

before training. 

➢ The manuscript includes both linear and logistic models, improving interpretability for 

publication. 

➢ The structure is aligned by emphasizing implementation, workforce readiness, and 

measurable competency development. 

Limitations 

The present study used a single-center pre-test-post-test secondary analysis design; therefore, it does 

not control for all threats to internal validity, including testing effect, maturation, and external digital 

exposure during the study period. The predictor analysis was based on the verified paired dataset and 

should be interpreted within the limits of the study design and tertiary care hospital setting.13 

The outcome was based on structured knowledge and practice assessment. Future studies should add 

objective structured telemedicine clinical examination, direct observation of virtual consultation, 

documentation audit, one-month retention testing, and linkage with patient-level hypertension 

follow-up outcomes. Multicenter validation would strengthen generalizability beyond a single 

tertiary care hospital.5,13 
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CONCLUSION 

This secondary analysis article identifies predictors of improvement in telemedicine knowledge and 

practice after a video-assisted teaching module among nursing officers involved in hypertension 

management. The module produced large improvements in knowledge, practice, and total 

competency scores. Lower baseline competency was the strongest predictor of greater improvement, 

while previous telemedicine exposure, routine digital clinical communication use, previous 

hypertension training, and higher nursing qualification also predicted stronger learning gains. These 

findings support targeted, competency-based telemedicine training strategies for tertiary hospital 

nursing services. 
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