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Introduction 

Cardiovascular diseases (CVDs) are the leading cause 

of death globally, taking an estimated 17.9 million lives 

each year (World Health Organization, 2022). Augustus 

Waller published the first human electrocardiogram 

(ECG) in 1887 (Xiang-Lin et al., 2015). CVD can result 

in electrocardiogram (ECG)-detectable dysrhythmias, 

making ECG the primary diagnostic tool for assessing 

individuals with chest pain (Atwood et al., 2015; 

Madhual et al., 2023). According to the American 

College of Cardiology and American Heart Association, 

an ECG should be collected and analyzed within 10 

minutes of arrival in patients with evident acute coronary 

syndrome symptoms. Delayed and inaccurate 

interpretation of dysrhythmias has been shown to 

compromise patient outcomes (Alghamdi et al., 2022; 

Atwood and Wadlund, 2015). 

Nurses play a critical role in identifying ECG 

abnormalities and ensuring that patients receive prompt 

and effective care. The ECG is crucial for diagnosing 

chest pain and providing valuable information for 

assessing the risks and symptoms of acute coronary 

syndromes and cardiac arrhythmias (AlGhatrif and 

Lindsay, 2012). Nurses are typically the initial healthcare 
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Abstract: This study investigates the effects of a capacity-building programme on 

the competency of ECG interpretation among critical care nurses. Electrocardiogram 

(ECG) interpretation is a fundamental clinical skill essential for the rapid diagnosis 

of potentially life-threatening conditions. Misinterpretation of ECGs can result in 

inappropriate clinical decisions, leading to adverse patient outcomes. This study, 

conducted at a tertiary care hospital with over 1600 beds and six fully equipped 

intensive care units, aimed to improve the knowledge and practice of ECG 

interpretation among nurses frequently recording ECGs. A quantitative quasi-

experimental study was conducted with 100 nurses selected using non-probability 

purposive sampling. Pre-test and post-test assessments were used to evaluate 

knowledge and practice, and data were analyzed using descriptive and inferential 

statistics. The results showed that the study group had significantly higher post-test 

knowledge and practice scores compared to the control group, with a strong positive 

correlation between knowledge and practice scores. The findings highlight the 

importance of continuous education and training for healthcare professionals. 
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providers to respond to cardiac arrests within hospitals, 

necessitating fundamental resuscitation skills and the 

ability to identify basic ECG rhythms. They are 

responsible for monitoring and making clinical decisions 

based on the data obtained from the monitor (Atwood and 

Wadlund, 2015). 

According to a study (Dogan, 2012), 60.5% of nurses 

reported lacking knowledge in electrocardiography 

monitoring and recognizing different types of 

arrhythmias. Another study conducted in Baghdad 

focused on early intervention for patients with ventricular 

tachycardia, revealing that nurses had insufficient 

knowledge in this area (Ahmed et al., 2014; Mousa et al., 

2016). Incorrect interpretations of ECG can lead to 

increased healthcare costs and delays in the admission 

process, posing a burden for both patients and healthcare 

providers (Fadlalmola et al., 2023; Tahboubet al., 2019; 

Drew and Funk, 2006). Recent studies have explored and 

compared various instructional methods, encompassing 

self-directed learning (like online courses or modules), 

lecture-based or workshop-based formats, simulation-

based and peer training within small group settings (Kes, 

2023; Nakamura, 2021; Kashou, 2020; Ribeiro, 2020; 

Khalil et al., 2023). 

The PULSE trial is an online programme for ECG 

monitoring education that enhances nurses' knowledge 

about ECG monitoring, improves the quality of care 

associated with ECG monitoring, and positively impacts 

patient outcomes (Ng and Christensen, 2023; Funk et al., 

2017; Hawe et al., 1997). A capacity-building programme 

refers to a series of training and workshop activities 

aimed at helping Member States enhance their ability to 

implement national digital health strategies and plans. 

This includes developing the capacity to evaluate the 

impact of such strategies and improving digital literacy to 

create relevant curricula and deliver training programmes 

on various digital health topics (World Health 

Organization, 2022). Enhancing nurses' knowledge and 

practice through targeted training is essential for the early 

identification and treatment of heart disorders (Chen, 

2022; Sarrafzadegan and Mohammadifard, 2019). Given 

their frontline role, nurses must be proficient in ECG 

interpretation to make quick decisions and initiate 

appropriate interventions (Zhang, 2013; AlGhatrif and 

Lindsay, 2012). This study aims to assess and improve 

the competency of critical care nurses in ECG 

interpretation through a capacity-building programme, 

addressing gaps in knowledge and practice to enhance 

patient care and outcomes. Competency is defined as an 

integration of skills, knowledge, attitude, values, and 

abilities that lead to effective or high performance in 

professional situations (Levett Jones, 2011) 

Materials and methods 

A quasi-experimental study design was employed to 

assess the competency of ECG interpretation among 

critical care nurses using knowledge and practice 

questionnaires. ECG competency was evaluated both 

between and within the study and control groups before 

and after the capacity-building programme. The study 

was conducted in Chennai, India, and received approval 

from the Institute of Ethics Committee 

(CSP/22/AUG/115/468). The study was conducted over 

the period of 2022-2023. A total of 100 critical care 

nurses who expressed interest and met the inclusion 

criteria were selected using non-probability purposive 

sampling. A capacity-building programme on ECG 

interpretation was conducted for the study group 

participants following the pre-test. The programme 

consisted of five sessions over five consecutive days: 

• Day 1: Video presentation (10-20 minutes) 

• Day 2: Group discussion (10-20 minutes) 

• Day 3: Case study (10-20 minutes) 

• Day 4: Brainstorming (10-20 minutes) 

• Day 5: Reinforcement (10-20 minutes) 

The video presentation was shared via WhatsApp for 

daily review by the study group participants. The same 

content was shared with to control group at the end of the 

study. The study and control group participants were 

taken from different critical care units and had no chance 

of contamination.  

Data Collection 

Participants completed pre-intervention questionnaires 

covering background variables (age, gender, years of 

experience, previous ECG training) and study outcomes 

using knowledge and practice questionnaires. Knowledge 

was assessed through multiple-choice questions, and 

practice was assessed by interpreting an ECG image, with 

evaluations conducted using a checklist within 15 

minutes. 

The capacity-building programme sessions were held 

in ICU classrooms with 10 nurses per session, conducted 

at the end of morning and night shifts. The first day 

involved a 10-minute video presentation created by the 

researcher. Subsequent days included group discussions, 

case studies on arrhythmias, brainstorming sessions, and 

reinforcement activities. Post-test knowledge and practice 

questionnaires were administered to nurses in groups 

under the supervision of the researcher for 15-20 minutes 

on the 15th day. 
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Instruments 

The data collection instrument consisted of three 

sections: 

1. Background variables (10 items) 

2. Knowledge questions (20 items) 

3. Practice questions (15 items) 

Each correct answer was awarded one mark. 

Knowledge scores were interpreted as follows: 

• Inadequate knowledge: <10 (50%) 

• Moderate knowledge: 11-15 

• Adequate knowledge: 16-20 

Practice scores were interpreted as: 

• Unsatisfactory: <8 

• Satisfactory: 9-11 

• Excellent: 12-15 

The reliability of the knowledge questionnaire was 

0.83, and the practice questionnaire was 0.86. 

Sample Size 

The sample size was calculated based on a previous 

study on ECG interpretation using the CRISP method 

(Denise Atwood & Diana, 2015): 

 
Considering a 10% attrition rate, the total sample size 

was determined to be 100. 

Result and discussion 

The demographic distribution of participants showed 

similarities across age, gender, years of experience, and 

educational background between the study and control 

groups. 

Knowledge and Practice Assessment 

Pre-test knowledge in the study group showed 76% 

had inadequate knowledge, 24% had moderate 

knowledge and none had adequate knowledge, which 

indicates a low ECG interpretation competency (Table 1). 

Consistent with these findings, Getachew’s study also 

showed low ECG interpretation competency in medical 

interns (Fadlalmola et al., 2023; Getachew, 2020; 

Chamiso, 2024; Santana-Santos, 2017). Post-intervention 

results improved significantly, with only 6% having 

inadequate knowledge and 52% demonstrating moderate 

knowledge. The control group showed no significant 

change in Practice scores, while the study group 

improved post-intervention, with unsatisfactory practice 

decreasing from 68% to 8%, satisfactory practice 

increasing from 30% to 66%, and excellent practice 

increasing from 2% to 26%. The control group showed 

minimal changes. These findings align with the study by  

(Ng and Christensen, 2023; Zakynthinos et al., 2023), 

which also indicated that educational interventions 

improve ECG interpretation skills among nurses. 

The study group's post-test mean knowledge scores were 

significantly higher across all categories compared to the 

control group. The mean overall score for the study group 

was 14.18, significantly higher than the control group's 

8.00 (p<0.001) (Table 2). 

Table 1. Frequency and percentage distribution of 

knowledge and practice on ECG Interpretation 

among critical care nurses in the study group and the 

control group (N=100). 

 Study group Control group 

 Pretest Post-

test 

Pretest Post-

test 

 n % n % n % N % 

Knowledge (20 items) 

Inadequate 38 76 3 6 40 80 28 56 

Moderately 

adequate   

12 24 26 52 10 20 22 44 

Adequate  0 0 21 42 0 0 0 0 

Practice (15 items) 

Unsatisfactory 34 68 4 8 26 52 24 48 

Satisfactory  15 30 33 66 21 42 24 48 

Excellent 1 2 13 26 3 6 2 4 

 
Figure 1. Percentage distribution of knowledge on 

ECG Interpretation among critical care nurses in the 

study group (N=100). 

 
Figure 2. Percentage distribution of knowledge on 

ECG Interpretation among critical care nurses in the 

control group (N=100). 
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Post-test practice scores in the study group were 

significantly higher in basic ECG interpretation, sinus 

rhythms, atrial arrhythmias, and ventricular arrhythmias 

compared to the control group. The overall mean practice 

score was significantly higher in the study group (7.32) 

compared to the control group (6.88) (p<0.05) (Table 3). 

These findings are supported by (Breen, 2022), who  

Table 2. Comparison of mean & standard deviation of Pre and Post-test knowledge scores on ECG 

Interpretation among critical care nurses within study and control groups (N=100). 

 Study Group(n=50) Control Group(n=50) 

 
Prete

st 

Post-

test 
Paired t test Pretest 

Post-

test 
Paired t test 

Knowledge 
Mean 

(SD) 

Mean 

(SD) 

Mean 

Differenc

e 

(95%CI) 

t-value 

df 

p-value 

Mean 

(SD) 

Mean 

(SD) 

Mean 

Difference 

(95%CI) 

t-value 

df 

p-value 

Basics of 

ECG 

1.80 

(1.03) 

3.82 

(1.30) 

2.02 

(1.54, 

2.5) 

8.481 

49 

p=0.00**

* 

1.71 

(1.14) 

2.44 

(0.99) 

0.72 

(0.35,1.0) 

3.982 

49 

p=0.001*** 

Conduction 

system 

2.08 

(1.24) 

3.32 

(1.10) 

1.24 

(0.78, 

1.7) 

5.401 

49 

P=0.000 

*** 

2.04 

(1.08) 

2.4 

(1.08) 

0.36 

(0.04,0.6) 

2.272 

49 

p=0.028* 

ECG 

interpretation 

1.88 

(1.27) 

2.92 

(1.12) 

1.04 

(0.61, 

1.4) 

4.823 

49 

p=0.000 

*** 

1.5 

(1.13) 

2.0 

(1.18) 

0.50 

(0.12,0.8) 

2.631 

49 

p=0.01** 

Steps of ECG 

interpretation 

1.1 

(0.78) 

4.12 

(1.30) 

3.02 

(2.62, 

3.4) 

15.338 

49 

p=0.000*

** 

1.38 

(0.86) 

1.16 

(0.71) 

0.22 

(-0.53,0.09) 

1.448 

49 

p=0.15(NS) 

Overall 6.86 

(2.71) 

14.18 

(3.23) 

7.32 

(6.12, 

8.5) 

12.33 

49 

p=0.000 

*** 

6.64 

(2.66) 

8 

(2.52) 

1.36 

(0.63,2.0) 

3.743 

49    

p=0.00*** 

Figure 3. Percentage distribution of practice on ECG Interpretation among critical care nurses in 

the study group and the control group (N=100). 
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Table 3. Comparison of mean & standard deviation of Pre and Post-test practice scores on ECG 

Interpretation among critical care nurses in the study group and the control group (N=100). 

 Study Group(n=50) Control group (n=50) 

 Pretest 
Post-

test 
Paired t test Pretest Post-test Paired t test 

Practice 
Mean 

(SD) 

Mean 

(SD) 

Mean 

Difference 

(95%CI) 

t-value 

df 

p-value 

Mean 

(SD) 

Mean 

(SD) 

Mean 

Difference 

(95%CI) 

t-value 

df 

p-

value 

Basic ECG 

interpretation 

2.26 

(1.19) 

4.22 

(1.11) 

1.96 

(1.48,2.44) 

8.202 

49 

p=0.00

0*** 

2.96 

(1.09) 

3.20 

(0.93) 

0.24 

(-0.03,0.52) 

1.731 

49 

p=0.09

(NS) 

Sinus 

rhythms 

0.88 

(0.69) 

1.76 

(0.59) 

0.88 

(0.60,1.16) 

6.335 

49 

p=0.00

0*** 

1.10 

(0.71) 

1.3 

(0.74) 

0.20 

(-0.06,0.46) 

1.528 

49 

p=0.13

3(NS) 

Atrial 

arrhythmias 

1.32 

(0.91) 

2.04 

(1.01) 

0.72 

(0.39,1.05) 

4.319 

49 

p=0.00

0*** 

1.16 

(0.99) 

0.98 

(0.94) 

0.18 

(-0.48,0.12) 

1.197 

49 

p=0.23

7(NS) 

Ventricular 

arrhythmias 

0.56 

(0.64) 

1.54 

(0.73) 

0.98 

(0.71,1.25) 

7.23 

49 

p=0.00

0*** 

0.72 

(0.86) 

0.84 

(0.84) 

0.12 

(-0.21,0.45) 

0.724 

49 

p=0.47

2(NS) 

Heart blocks 
0.80 

(0.73) 

1.06 

(0.87) 

0.26 

(0.03,0.55) 

1.791 

49 

p=0.07

9(NS) 

0.80 

(0.88) 

0.74 

(0.75) 

0.06 

(-0.37,0.25) 

0.387 

49 

p=0.70

(NS) 

Overall 
5.82 

(2.49) 

10.62 

(2.66) 

4.8 

(-5.85,3.74) 

9.125 

49 

p=0.00

0*** 

6.74 

(3.15) 

7.06 

(2.60) 

0.32 

(-0.37,1.01) 

0.938 

49 

p=0.35

3(NS) 

P< 0.001 significant, NS: Non-significant 
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Figure 4. Correlation of knowledge and practice on ECG Interpretation among critical care 

nurses in the study group (n=50). 
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demonstrated that educational interventions significantly 

improve ECG interpretation skills. 

Correlation of Knowledge and Practice 

A strong positive correlation was found between 

knowledge and practice in both the study (r=0.52, 

p<0.001***) and control groups (r=0.60, p<0.001***), 

indicating that increased knowledge correlates with 

improved practice. Amini et al. (2022) similarly found a 

strong positive correlation (r=0.72) between knowledge 

and practice, reinforcing the importance of training 

programs (Figure 1). 

No significant association was found between 

knowledge scores and demographic variables such as age, 

gender, years of experience, and education level, except 

for previous ECG interpretation programs. Receiving 

recurrent training annually, accompanied by guidance 

from an ECG specialist, could be a viable approach to 

attaining the required level of training essential for 

enhancing competency in ECG interpretation (Werner et 

al., 2016). There was no relationship between ECG 

interpretation competency and work experience in the 

findings of the study by (Rahimpour et al., 2021). These 

findings align with (Amini et al., 2017), who identified 

previous ECG interpretation programs as a significant 

predictor of knowledge. 

Conclusion 

The capacity-building program substantially enhanced 

ECG interpretation competency among critical care 

nurses, demonstrating a clear and positive correlation 

between increased knowledge and improved clinical 

practice. These findings highlight the critical importance 

of ongoing educational initiatives to continually advance 

clinical skills. Furthermore, the results align with 

Malcolm Knowles' Adult Learning Theory, which 

underscores the value of self-directed learning and the 

practical relevance of educational content in motivating 

adult learners and improving their competencies. This 

reinforces the need for tailored, continuous education 

strategies to sustain and elevate clinical proficiency. 
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