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ABSTRACT 

Objective: To determine if a goal-directed ECG workshop improves ECG interpretation competency and confidence among 
the house officers in PNS Shifa Hospital. 
Study Design: Prospective comparative study. 
Place and Duration of Study: Pakistan Naval Ship Shifa Hospital, Karachi Pakistan, from Jan to Dec 2021. 
Methodology: ECG workshops were conducted for House Officers in batches. The participants were asked to complete a 
questionnaire testing their ECG interpretation competency before and after the workshop and self-report their confidence 
level in ECG interpretation. 
Results: Sixty-eight house officers participated in the workshops and completed the test. There were 41(60.29%) female and 
27(39.7%) male participants. The statistics showed significant improvement in ECG competency (p<0.001). In addition, the pre 
and post-workshop confidence levels also showed significant improvement (p<0.001). 
Conclusion: A goal-directed ECG workshop improves house officers’ competency and confidence in ECG interpretation. 
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INTRODUCTION 

ECG is one of the most common and useful 
investigations done in hospitals.1 ECG interpretation is 
an essential skill for every doctor,2 including house 
officers (HOs). The HOs work inwards, Accident and 
Emergency departments and OPDs where they see 
ECGs multiple times daily. Incorrect interpretation or 
failure to identify a critical finding on ECG may affect 
the patient outcome adversely.3 

ECG learning and interpretation is part of the 
MBBS curriculum in Pakistan.4 However, ECG 
teaching at the undergraduate level only sometimes 
raises the interpretation competency level of medical 
students to the desired standard where they can 
interpret ECGs confidently.5 For many doctors, gaining 
expertise in ECG interpretation remains a challenge.6 
This may be because different students have different 
learning styles. ECG is considered a difficult subject to 
teach; hence, alternate teaching methods are increa-
singly being used.7 Effective communication, interac-
tive questioning and feedback are essential in quality 
teaching.8 Teaching ECG interpretation by lecture 
workshop has shown better results than self-directed 
learning.9,10 Thus, to boost the competency in ECG 

interpretation, we conducted a goal-directed ECG 
workshop for the HOs in the PNS Shifa Hospital using 
interactive sessions, multimedia and actual ECGs from 
clinics. We hypothesized that the workshop would 
improve the HOs’ interpretation competency and 
confidence in interpreting ECGs, as students tend to 
learn better if they are actively engaged in the learning 
process. 

METHODOLOGY 

The prospective comparative study was conduc-
ted at Pakistan Naval Ship Shifa Hospital, Karachi 
Pakistan, from January to December 2021. The Ethics 
Review Committee approved the study (vide Letter 
No. ERC/2021/MEDICINE/71). Consecutive samp-
ling was employed to include all the house officers 
working in PNS Shifa Hospital during the study 
period. 

Inclusion Criteria: All the house officers working in 
PNS Shifa Hospital during the study period were 
included in the study. 

Exclusion Criteria: The HOs who did not choose to 
attend the ECG workshop were excluded from the 
study. 

House officers working in PNS Shifa hospital 
were included. We divided the HOs into groups, thus 
keeping the number of participants in the workshops 
limited so that the participants could easily interact 
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with the facilitator. We arranged ECG workshops for 
HOs. Participation in the workshop was voluntary. A 
consultant medical specialist conducted a series of 
workshops in the Hospital Conference Hall. The atten-
dees were limited to 20 individuals in each workshop. 
The workshop consisted of a pre-workshop test, an 
interactive session about the ECG and a post-work-
shop test. The test was made online on Google Forms. 

The participants were informed about the study 
at the beginning of the workshop, and consent was 
taken. The link to the pre-workshop test was shared 
with the participants so they could take it on their cell 
phones. The test consisted of a few questions in the 
beginning to gather the participants' demographic 
data. Then, the best of 5 scenario-based multiple-choice 
questions (MCQs) were given to ascertain their 
knowledge of ECG. There was no negative marking. 
An additional question was included in the test at the 
end to gauge the confidence level of the participants in 
interpreting ECGs. They were supposed to grade their 
confidence level from 1 to 5 on a Likert chart, one 
being “not confident at all” and five being “very 
confident”. 

The pre-workshop test was followed by an 
interactive session which covered the following topics: 
introduction, ECG recording, heart rate, rhythm, axis 
deviation, heart blocks and ischemia and infarction. 
The contents of the interactive session had been 
approved beforehand by the head of the department of 
medicine at PNS Shifa hospital. The participants were 
encouraged to interact actively with the facilitator. Real 
ECGs were used as case studies for discussion. At the 
end of the session, the participants were given the 
post-workshop test. The post-workshop test consisted 
of the same questions as the pre-workshop test and the 
confidence survey. 

The data analysis was done using Statistical 
Package for the social sciences (SPSS) version 23.00. 
Quantitative variables were summarized as mean±SD 
and qualitative variables were summarized as 
frequency and percentages. The comparison between 
the pre-and post-workshop tests was made using the 
paired sample t-test. The p-value lower than or up to 
0.05 was considered as significant. 

RESULTS 

There were 68 HOs who participated in the 
workshops and completed the test. There were 41 
(60.29%) female and 27(39.7%) male participants. The 
mean age of participants was 24.17±0.70 years (Range: 
23-27 years). The participants were asked questions 

about their previous modes of learning about ECG. 
The questions and their responses were tabulated in 
Table-I. 

 

Table-I: Previous Methods used by the Participants to Learn 
ECG (n=68) 

Questions Yes n(%) No n(%) 

Have you ever attended ECG 
tutorial before? 

44(64.70) 24(35.30) 

Have you ever used Internet 
online resources to learn ECG? 

55(80.88) 13(19.12) 

Were you taught ECG before 
graduation? 

62(91.17) 6(8.83) 

Have you ever read a book 
about ECG? 

41(60.29) 27(39.71) 

 

The participants were tested regarding their ECG 
interpretation. They took the test before and after the 
ECG workshop. The pre-and post-workshop test scores 
were analyzed for any improvement in their ECG 
interpretation. The statistical analysis showed signi-
ficant improvement in ECG interpretation comp-
etency (p<0.05), as shown in Table-II. The pre and post-
workshop confidence level also showed significant 
improvement (p<0.05), as shown in Table-III. 

 

Table-II: Pre-and Post-Workshop ECG Interpretation 
Competency Test Score (n=68) 

Score (Out of 10) 
p-value Pre-test 

(n=68) 
Post-test 
(n=68) 

4.00±1.62 6.38±1.65 <0.001 

 
Table-III: Pre- and Post-Workshop Confidence Level Score 
(n=68) 

Score (Out of 5) 
p-value Pre-test 

(n=68) 
Post-test 

(n=68) 

2.18±0.93 3.12±0.84 <0.001 

 

DISCUSSION 

Teaching ECG interpretation remains a challenge 
for medical educators despite its clinical importance. 
Medical educators have traditionally taught ECG via 
lecture-based format.11,12 ECG interpretation has also 
been taught to medical students at the bedside in 
Emergency departments, medical wards, and 
outpatient clinics. Some educators have recently used 
other newer methods for teaching ECG interpretation 
to actively involve the maximum number of students 
in the learning process. However, only a few studies 
have been conducted to gauge which teaching 
methods are effective for teaching ECG.13,14 Getachew 
et al. conducted a study in Ethiopia in which they 
assessed the ECG interpretation competency among 
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medical interns. They concluded that attending ECG 
classes did not result in competency in ECG interpre-
tation.15 Thus, some change in the traditional ECG 
teaching method is warranted. The most commonly 
employed teaching tools medical teachers use are 
workshops, lectures and self-directed learning 
modules.16,17 

We chose a workshop with hands-on practice of 
ECGs as a teaching methodology. We observed in our 
study that most house officers had attended ECG 
lectures and tutorials, read books or used online 
sources during their undergraduate years. This shows 
that they already have background knowledge of ECG 
interpretation. Despite their learning in undergraduate 
years, using different formats, the mean pre-test 
workshop score was 4±1.62 out of 10. The scores were 
significantly improved after the workshop, evidenced 
by the mean post-workshop test score of 6.35±1.69. The 
pre-and post-workshop confidence level also showed 
improvement, which was statistically significant 
(p<0.05). 

A similar study was conducted in the UK, where 
145 participants completed the pre-test and 44 
completed both the pre-and post-test. The mean pre-
test and post-test scores were 9.7/20 questions (48.9%) 
and 11.2/20 questions (56.2%), respectively, with a 
mean improvement of 1.5/20(7.3%) from pre- to post-
test (+7.3%, 95% CI: +1.8 to +12.8%, p=0.01).18 Various 
studies also observed similar results, with a significant 
improvement in mean post-workshop test scores.4,19 
Another local study showed a significant improvement 
in test scores after the workshop,20 thereby under-
scoring the effectiveness of this method of teaching 
ECG interpretation. 

Many new ways of learning have been incorpo-
rated into medical education in the modern era. ECG 
interpretation is a basic and essential clinical skill for 
all doctors. One of the reasons for this situation may be 
that one teaching method only suits some students. 
Thus, the individual learner is increasingly empha-
sized nowadays, as every student learns differently. 
Many supplemental strategies for teaching are being 
incorporated into medical teaching, and the same 
holds as far as teaching an important skill like ECG 
interpretation. These strategies include self-directed 
learning (SDL) modules, verified YouTube instruc-
tional videos, mnemonics, simulation, puzzle solving 
and problem-based learning. If the learner knows 
which learning technique suits his learning style best, 
he/she can learn with the greatest understanding and 

retention of concepts. Furthermore, there may be more 
than one style of learning which suits a particular 
student.20 While the optimal strategy for teaching ECG 
interpretation to medical students, in general, is yet to 
be defined, the medical literature does suggest that the 
lecture- or workshop-based teaching formats yield 
optimum results while teaching ECG interpretation to 
medical students. Thus, if an approach of “blended 
learning” is adopted, that is, combining two or more 
methods of teaching, like e-learning and group dis-
cussion, we can expect better outcome as the students 
will be actively engaged in the whole process. 

STUDY LIMITATIONS 

The different teaching methods for ECG interpretation 
and the students’ retention of concepts need to be compared 
over a while. 

CONCLUSION 

ECG interpretation can be successfully taught to newly 
graduated doctors (House officers) by employing the 
interactive goal-directed workshop, which, consequently, 
also increases their confidence in interpreting ECGs. 
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