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ABSTRACT

Background: An clectrocardiogram (ECG) is a visual representation that offers precise information about an
individual’s heart rate, rhythm, and any associated abnormalities. It may indicate if the heart has enlarged as a result
of hypertension (high blood pressure) or whether there is evidence of a past myocardial infarction (heart attack).
Performing non-invasive testing is simple, and the results are immediate basic knowledge of the electrocardiogram is
usually the most difficult to assimilate, as it implies learning the basis of interpretation.

Methods: A pre-experimental study with a one-group pre-test and post-test design was conducted. A non-probability
purposive sampling technique was used to select a sample of 100 nursing students who participated in the study. Data
was collected using a self-structured knowledge questionnaire and analysed using both descriptive and inferential
statistics.

Results: The mean pre-test score was 20.73+3.14 and post-test knowledge score was 35.28+2.19 With regards to
electrocardiogram and its interpretations with a difference of 14.55. According to the result of our analysis, the
computed ‘t’ value (47.39) was statistically significant (p=0.001).

Conclusions: Researcher found that ‘nursing students’ post-test understanding of electrocardiogram and its
interpretations improved following the introduction of planned teaching programme.
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INTRODUCTION
comprised of blood arteries and the heart.!

The cardiovascular system is a complex organ system that

concludes with the heart. The cardiovascular system is

includes the heart and blood arteries. Circulation of blood
occurs via a complex network of blood arteries that
connect the heart to other tissues in the body. The blood
arteries are separated into two circuits: the pulmonary
circuit, which delivers blood to and from the lungs for gas
exchange, and the systemic circuit, which carries blood to
and from the rest of the body. Every circuit starts and

According to the 2023 report by the World Heart
Federation, more than 500 million individuals across the
globe continue to suffer from cardiovascular diseases.?
These conditions were responsible for 20.5 million deaths
in 2021, making up nearly one- third of all global
fatalities. This figure marks an increase from the
previously estimated 121 million deaths attributed to
cardiovascular  diseases. Cardiovascular conditions
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present a significant public health challenge, particularly
in low- and middle-income countries, Wwhere
approximately three-quarters of all global deaths from
cardiovascular diseases occur. People living in these
regions often lack access to basic healthcare programs
designed to identify and manage individuals at risk for
cardiovascular diseases.>*

A planned teaching program on electrocardiogram (ECG)
interpretation is a structured and comprehensive
educational initiative designed to strengthen both the
theoretical foundation and practical competencies of
students and healthcare professionals in analysing the
heart’s electrical activity.’ The curriculum typically
begins with essential topics, including cardiac anatomy,
physiology, and the function of the cardiac conduction
system. It explains the origin and significance of ECG
waveforms such as the P wave, QRS complex, T wave,
and U wave and introduces the standard 12-lead ECG
system, emphasizing correct electrode placement and
strategies to minimize artefacts during recording.® A key
component of the program is the systematic approach to
ECG interpretation. This includes assessment of heart
rate, rhythm, electrical axis, and critical intervals like PR,
QRS, and QT. The training also focuses on identifying a
range of cardiac conditions, including arrhythmias,
myocardial infarction, ischemia, and various conduction
abnormalities, equipping learners with the skills needed
for accurate clinical decision-making.’

Electrocardiography is the most widely utilized diagnostic
tool in cardiology. When interpreted accurately, it plays a
vital role in diagnosing and managing cardiac disorders,
particularly cardiac arrhythmias and acute myocardial
ischemic syndrome two leading causes of cardiac
emergencies.® ECGs are also effectively employed as a
screening tool in various clinical contexts. However,
mastering ECG interpretation requires understanding its
foundational principles, which many find challenging.
With the rise in patient acuity and the increasing demands
on critical care services, ward-based care now often
involves managing more seriously ill patients.
Consequently, nurses must enhance their expertise in
cardiac care.” Proficiency in rhythm monitoring is
essential for identifying cardiac changes, evaluating
treatment  responses, supporting  diagnoses, and
overseeing post-surgical recovery.'®'! For nursing
students, practicing nurses, and resident doctors alike,
correlating clinical findings with ECG data is a
fundamental skill. Effective ECG interpretation depends
on integrating clinical judgment with core knowledge of
electrocardiographic patterns.'?

India faces an alarming rise in cardiovascular-related
mortality. The Journal of the American College of
Cardiology projected 4.77 million CVD deaths in India by
2020, while sudden cardiac arrest accounts for 5-10 lakh
annual deaths, contributing to approximately 10% of total
deaths.!® A 2023 Hindustan Times report highlighted an
increase in sudden deaths among young adults, often

without prior symptoms, underscoring the silent nature of
cardiac issues."* In Punjab, the Times of India (2020)
reported that CVD-related deaths surpassed COVID-19
fatalities.!”> Of the 229,846 total deaths, 36.2% were due
to circulatory diseases, with most fatalities occurring in
individuals over 55 years of age. These statistics reflect an
urgent need for early recognition and timely intervention
at all healthcare levels. '

To address this educational gap, planned teaching
program (PTPs) provide a structured approach to learning
electrocardiogram interpretation. These programmers
combine theoretical content, visual aids, and practical
exercises to reinforce understanding. A planned teaching
programme (PTP) provides structured education
combining theory, visual aids, and hands-on practice to
improve ECG interpretation. It covers cardiac anatomy,
conduction pathways, waveform analysis, lead placement,
and recognition of critical patterns This study evaluated
the effectiveness of a PTP in enhancing ECG
interpretation among nursing students in Jalandhar,
Punjab, aiming to boost clinical competence and patient
safety

Objectives

To assess the pre-test knowledge score regarding
electrocardiogram and its Interpretations among nursing
students. To plan and implement a planned teaching
programme regarding electrocardiogram and its
interpretations among nursing students. To assess the
post-test knowledge score regarding electrocardiogram
and its interpretations among nursing students. To
compare pre-test and post-test knowledge score regarding
electrocardiogram and interpretations among nursing
students. To find out the association of pre-test
knowledge score regarding electrocardiogram and its
interpretations among nursing students with their selected
socio-demographic variables.

METHODS

The study followed a quantitative research approach
using a pre-experimental one-group pre-test—post-test
design to assess the effectiveness of a planned teaching
programme on electrocardiogram (ECG) and its
interpretation among nursing students in selected
institutes of Jalandhar, Punjab. The study was conducted
at MHR DAYV Institute of Nursing and LLR Institute of
Nursing with a sample of 100 B.Sc. (N) 3™-semester
students selected through non-probability purposive
sampling. Inclusion criteria included students willing to
participate and available during data collection. The
independent variable was the planned teaching
programme on ECG, and the dependent variable was
knowledge regarding ECG and its interpretation. A self-
structured questionnaire with 40 multiple-choice items
and a planned teaching programme were developed after
a literature review and validated by experts; reliability
was established using the split-half method and Spearman
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Brown’s formula. Socio-demographic details and
knowledge assessment were collected via two sections of
the tool. A pilot study with 10 students confirmed
feasibility. Ethical clearance and permissions were
obtained, and informed consent was taken from
participants. Data collection involved a pre-test,
implementation of the planned teaching programme, and
a post-test on the third day. Data were analysed using
descriptive statistics (frequency, percentage, mean, SD)
and inferential statistics (paired t-test to compare pre- and
post-test scores and Chi-square to assess associations with
demographic variables).

The data was collected in the month of May after getting
administrative approval from 16-05-2025 to 22-05-2025.
Written permission was taken from the higher authority
i.e. principal of selected nursing institutes, Jalandhar,
Punjab. Purpose of the study was explained to the

samples and was explained to samples and was assured
about anonymity and confidentiality of information
provided by them and informed consent was taken from
participate in the study, then 100 nursing students of
selected nursing institutes were selected by using non-
probability purposive sampling technique. A structured
knowledge questionnaire was used to evaluate the
knowledge regarding electrocardiogram and its
interpretations among nursing students.

RESULTS

Table 1 shows that most nursing students, 56% (56), were
aged 20-22 years, 38% (38) were 23-25 years, and 6% (6)
were above 25 years. Females formed the majority at
81% (81), while males were 19% (19). Regarding family
type, 35% (35) belonged to nuclear, 33% (33) to
extended, and 32% (32) to joint families.

Table 1: Frequency and percentage distribution of nursing students according to socio-demographic variables.

Socio demographic variables

Age (in years)

20-22 years 56 56.00
23-25 years 38 38.00
More than 25 years 06 6.00
Gender

Male 19 19.00
Female 81 81.00
Type of family

Nuclear 35 35.00
Joint 32 32.00
Extended 33 33.00
Fathers occupation

Medical 15 15.00
Paramedical 13 13.00
Others 31 31.00
Unemployed 41 41.00
Mothers occupation

Medical 7 7.00
Paramedical 10 10.00
Others 26 26.00
Unemployed 57 57.00
Previous information regarding electrocardiogram and its interpretation

Yes 100 100.00
No 0 0

If yes, source of information regarding electrocardiography and its interpretation
Mass media (books, journals, TV, internet) 10 10.0
Peer groups 06 6.00
Health professionals 21 21.00
Classroom teachings 53 53.00
Clinical experience 10 10.00
Have you ever seen any person having cardiac related symptoms during your clinical posting?
Yes 75 75.00
No 25 25.00
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Fathers’ occupations included unemployed (41%), others classroom teaching (53%), health professionals (21%),
(31%), medical (15%), and paramedical (13%), while mass media (10%), clinical experience (10%), and peers
mothers were mostly unemployed (57%), followed by (6%). Practical exposure showed 75% encountered
others (26%), paramedical (10%), and medical (7%). All cardiac symptoms during clinical postings, whereas 25%
students (100%) had prior ECG knowledge, mainly from did not.

Table 2: Mean and mean percentage of pre-test knowledge score regarding ECG interpretation among nursing
students (n=100).

Knowledge score Range
Pre-test 12-25 20.73 +3.14 51.82

Maximum score: 40; Minimum score: 00.

Table 3: Frequency and percentage distribution of pre-test level of knowledge regarding electrocardiogram and its
interpretations among nursing students.

Level of knowledge Score Frequenc Percentage
Good 30-40 00 00.00
Average 20-29 67 67.00
Below average 0-19 33 33.00

Maximum score: 40; Minimum score: 00.

Table 4: Area-wise mean and mean percentage of pre-test knowledge score regarding ECG interpretation among
nursing students (n=100).

Areas of knowledge in questionnaire No. of items Pre-test mean

Introduction of E(-ZG 10 5.37 53.7
Normal and abnormal interpretation of 20 1051 5755
ECG

Nursing responsibility during ECG 10 485 48.50
procedure

Maximum score: 40; Minimum score: 00.

Table 5: Mean and mean percentage of post-test knowledge score regarding ECG interpretation among nursing
students.

Knowledge score . Range Mean SD Mean percentage
Post-test 30-39 35.28 +2.19 88.5

Maximum score: 40; Minimum score: 00.

Table 6: Frequency and percentage distribution of post-test level of knowledge regarding ECG interpretation
among nursing students.

Level of knowledge Score range Frequency Percentage
Good 30-40 100 100.00
Average 20-29 00 0.00
Below average 0-19 00 0.00

Maximum score: 40; Minimum score: 00.

Table 7: Comparison of mean pre-test, and mean post-test knowledge scores regarding ECG interpretations among
nursing students.

Test type Mean Score SD Mean difference df t-value \
Pre-test 20.73 +3.14 14.55 99 47.39 HH*
Post-test 35.28 +2.19

Maximum score: 40; Minimum score: 00. *** = very highly significant at p<0.001.
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Table 2 indicates that the pre-test knowledge scores
regarding electrocardiogram and its interpretation among
nursing students ranged from 12 to 25, indicating varied
levels of baseline understanding. The mean score was
20.73, with a standard deviation of +3.14, suggesting
moderate dispersion of scores around the average. The
mean percentage score was 51.82%, which reflects a low
level of knowledge among the majority of students before
any intervention or educational input. The finding
highlights the need for structured and targeted educational
programs to improve foundational knowledge on
electrocardiogram and its interpretations among nursing
students.

Table 3 depicts, a majority of nursing students (33%,
n=33) demonstrated a below average level of knowledge
(score range: 0-19) regarding electrocardiogram and its
interpretations in the pre-test. Only 67% of the students
achieved an average level of knowledge (score range: 20-
29), while none scored in the good category (score range:
30-40). The distribution clearly indicates a significant gap
in basic ECG interpretation knowledge, reinforcing the
necessity cl for focused educational interventions to
enhance student competence in the critical

Table 4 depicts that area wise mean and means
percentage of pre-test knowledge score regarding
electrocardiogram and its interpretations among nursing
students. It indicates that the mean pre-test knowledge
score regarding introduction of electrocardiogram was
5.37 (5.37%) and normal and abnormal interpretation of
electrocardiogram was 10.51 (52%) and nursing
responsibility was 4.85 (48.50).

Table 5 depicts that mean post-test knowledge score
regarding electrocardiogram and its interpretation among
nursing students was 35.28+2.19 with mean percentage of
88.5% hence, it revealed that in post-test nursing students
were having good knowledge regarding
electrocardiogram and its interpretations.

Table 6 depicts that in post-test 100 (100%) were having
good knowledge regarding electrocardiogram and its
interpretation no one is having average knowledge
regarding electrocardiogram and its interpretation and no
one is having below average knowledge regarding
electrocardiogram and its interpretations.

Table 7 depicts that the mean pre-test knowledge score
regarding electrocardiogram and its interpretations was
20.7343.14 and mean post-test knowledge score
regarding electrocardiogram and its interpretations was
35.2842.19. The mean difference between pre-test score
and mean post-test score before and after planned
teaching programme was 14.55. the calculated ‘t’ value
was 47.39 which was found to be statistically highly
significant at p<0.001 level of significance.

Hence it revealed that the difference in the mean post-test
knowledge score regarding electrocardiogram and its

interpretation among nursing students was true difference
and not by chance. Thus, research hypothesis (H1) was
accepted.

DISCUSSION

The findings of present study showed that the mean
post-test knowledge score was 20.73+3.14 with mean
percentage 51.82%, which reflects a low level of
knowledge among the majority of students before any
intervention or educational input. The finding highlights
the need for structured and targeted educational programs
to improve foundational knowledge on electrocardiogram
and its interpretations among nursing students. The
findings also consistent with the study showed that the
mean pre-test knowledge score was 13.4243.10 with a
mean percentage of 44.7%, reflecting a low level of
understanding of electrocardiogram interpretation among
nursing students. who found that the majority of
participants had inadequate knowledge before receiving
any structured educational input, thereby highlighting the
need for planned teaching programmes to strengthen core
competencies

The findings of present study showed that the mean post-
test knowledge score was 35.2842.19 with mean
percentage 88.20%. As per level of knowledge 100
(100%) nursing students were having good knowledge
regarding electrocardiogram and its interpretations. These
finding are closely aligned with study conducted by
reported a mean post-test knowledge of score 30.88.
According to their results 80% of participants
demonstrated good knowledge 10% had average
knowledge regarding electrocardiogram and its
interpretation.

The findings of present study showed that after
implementation of planned teaching programme there
was significant increase in post-test knowledge regarding
electrocardiogram and its interpretations as the paired ‘t’
value was 47.39 which was found to be statistically
significant at p<0.001 that represents the efficacy of
planned teaching programme. The findings are also
consistent with a study conducted, which reported a
paired t-value of 48.12 and a p value of less than 0.001,
indicating that the planned teaching programme led to
statistically significant improvements in knowledge

Finally, the mean difference between pre-test score and
mean post-test score before and after planned teaching
programme was 14.55. the calculated ‘t” value was 47.39
which was found to be statistically highly significant at
p<0.001 level of significance.

Hence it revealed that the difference in the mean post-test
knowledge score regarding electrocardiogram and its
interpretation among nursing students was true difference
and not by chance. Thus, research hypothesis (H1) was
accepted.
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The limitation of the present study was limited to only
nursing students, so the broad generalization of the study
finding was not possible. A pre-experimental one group
was used without control which limits the ability to
establish cause- and effect relationship.

CONCLUSION

The findings of the study concluded that there was a
significant improvement in the post-test knowledge
scores regarding electrocardiogram and its interpretation
among nursing students, as measured by a self-structured
knowledge questionnaire. This indicates that the planned
teaching programme was effective in enhancing their
knowledge. This study contributes to existing nursing
education literature by highlighting the importance of
early, focused ECG training to strengthen students
theoretical understanding, which is essential for timely
recognition of cardiac abnormalities in clinical practice.
the result emphasized the need to integrate structured
ECG teaching modules into nursing curricula.
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