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Background: Cardiac arrhythmias are among the most prominent causes of mortality in
patients with heart diseases. Timely diagnosis of arrhythmias can provide necessary treatment to
patients. A life-threatening arrhythmia is a medical condition that requires immediate
intervention, or it can cost a patient’s life. However, there is limited understanding of medical
students’ knowledge and skills in identification and care provided to patients with life threatening
arrhythmias. Arrhythmias are abnormal heart rhythms due to disturbances in heart automaticity
and/or abnormal heart conduction which cause a reduction in cardiac output, a change in heart
rate thus affecting tissue perfusion. Any impulse originating outside the sino-atrial node can cause
an abnormal heart rhythm. Much of the literature considers ventricular tachycardia, ventricular
fibrillation, pulseless electrical activity, complete heart block, and asystole to be the most
common types of life-threatening arrhythmias. Clinically important arrhythmias include AF-VF,
which are fatal in most cases, and there is a high risk of recurrence in those who survive. Without
adequate educations and skills, it may be impossible to deliver sufficient and appropriate
therapeutic measures [1,2].

Currently, an electrocardiogram (ECG) is normally used as the first tool for initial
screening of cardiovascular disorders and non-invasive diagnosis of life-threatening arrhythmias
in clinical practice. In critical care settings ECG’s provide information about the patient’s electro-
cardiac record in a manner that is easy and fast to use. It is needed to have a thorough
understanding of the information provided by the ECG, which includes heart rate, regularity of
the rhythm, interval measurements and characteristics of each individual wave form of the heart.
In critical care settings, critically necessary to identify arrhythmia and for them management, to
make treatment decisions based on the rhythm interpretation, or institutes pharmacologic and
counter shock therapies consistent with unit-specific protocols or algorithms. Thus, efforts are
needed to increase and maintain the knowledge of ECG interpretation. Learning and mastering



cardiac arrhythmias are difficult, requiring training and practicing all arrhythmias. Without
adequate educations and skills, it may be impossible to deliver sufficient and appropriate
therapeutic measures. Face-to-face education using animations is a viable training method [1,2,3].

Objectives: Among the different approaches of teaching are those based on interactive
methodologies, those using simulation and case-based learning as pivotal learning elements
[4,5,6]. The aim of this study was to compare students' pre-post-training knowledge and
determine the impact of learning cardiac arrhythmias using training videos and simulation
software on the ability of 6th year MD program students to detect these abnormalities.

Materials and Methods: The study was conducted at the Clinical Skills and
Multidisciplinary Simulation Department, Tbilisi State Medical University. A total of 140
undergraduate students of the VI year of the medical program took part in this study. Evaluations
were performed before and after training in cardiac arrhythmias.

A pre-tested self-administered questionnaire was used to collect information regarding
knowledge and the skills. A questionnaire with 20 questions regarding cardiac arrhythmias
organized in 4 parts of sinus arrhythmias, atrial arrhythmias, ventricular arrhythmias, and blocks
and junctional rhythm, and each with 5 questions was used to collect data. Each question was
scored 1 point, and the final score ranged from 0 to 20. The scores were categorized into poor
(<10), moderate (11 - 15), and good (16 - 20) levels. The questionnaire comprised questions testing
knowledge about life threatening arrhythmias through interpreting ECG strips and the proper
management of these patients. The questionnaire also comprised questions on the skills related
to connection of the patient to the cardiac monitor and ECG machine through proper lead
placement, skills in cardiopulmonary resuscitation (CPR) and the procedure of defibrillation
including connection, pad placement and delivering shocks.

The level of knowledge regarding life threatening arrhythmias was average. Of the 140
students, 21 (84 %) scored a high level of overall knowledge, answering more than half of the
questions correctly. The mean score was 56.0% (74 students). Of the 140 students, 45 (44%)
scored a low level of knowledge. (Table 1)

Table 1: Results Pre-tested self-administered questionnaire

Amountof students Percentage of correct answers
45 44%
74 56%
21 84%

Detailed results show that majority of participants (82.8%) scored a high level of
knowledge on identification of asystole on the ECG strip. While on the other hand, a low
knowledge score was noted regarding complete heart block in the ECG strip, with only 38.5% of
participants being able to identify it correctly (Table 2).

Table 2: Percentage distribution of students who got correct answers in pre-test, using the
individual knowledge questions

Question type Amount of the Percentage
students
Correct ECG strip identification (ventricular tachycardia) 66 47,1%
Correct ECG strip identification (asystole) 116 82,8%
Correct ECG strip identification (complete heart block) 54 38,5%
Correct ECG strip identification (ventricular fibrillation) 55 39,2%

After a preliminary survey (pre-test), classes with students were conducted in the
Department of Clinical Skills and teaching with them included using a cardiac arrhythmia



simulator software and face-to-face educations by a Clinical Skills department staff. 140 students
were divided into groups of 7 students in each group for a total of 20 groups. Each group had 3
lessons, each for 3 academic hours, a total of 9 academic hours for one group. After completing
the training, testing (post-test) was carried out. The data collection tool was a questionnaire
containing 20 questions about cardiac arrhythmias categorized into four parts, including sinus
arrhythmias, atrial arrhythmias, ventricular arrhythmias, and blocks and junctional rhythms
(each part with 5 questions). Each question was presented along with an electrocardiogram (ECG)
image asking the name of the arrhythmia. Each correct answer was assigned one score. Either
incorrect or blank answers received no scores. The scores ranged from zero to 20 and were
categorized as poor (scores less than 10), moderate (scores 11 to 15), and good (scores 16 to 20).
The ECG images were in original size and quality figures that belonged to the actual patients. The
arrhythmia simulator software included training materials on ECG interpretation, diagnosis,
etiology, clinical symptoms, and treatment of all sinus, atrial, and ventricular arrhythmias, as well
as various types of block and junctional rhythm types.

Results: The detailed results show that the majority of the participants received a high
level of knowledge in identifying life-threatening arrhythmias on the ECG strip. Knowledge
indicators as a percentage are shown in Table 3.

Table 3: Percentage distribution of students who got correct answers in post-test, using the
individual knowledge questions

Question type Amount of the Percentage
students
Correct ECG strip identification (ventricular tachycardia) 128 91,4%
Correct ECG strip identification (asystole) 136 97,1%
Correct ECG strip identification (complete heart block) 115 82,1%
Correct ECG strip identification (ventricular fibrillation) 134 95,7%

Discussion: The aim of this study was to compare students' pre-post-training knowledge
and determine the impact of learning cardiac arrhythmias using training videos and simulation
software on the ability of 6th year students to detect these abnormalities.

In many studies, the lecturing has been noted as the routine educational method for
teaching ECG [7,8]. However, many studies have reported that lecturing is a low-impact
educational method in comparison with other techniques [8]. According to the results of this
study, using simulator software could magnify the learning process. This comparison, which we
made with 6th year MD program students, suggested the necessity of education, repetition, and
experience over time to obtain ECG interpretation skills [7]. The use of software and other
computer programs is a new method, which has been described as an effective educational
approach [10,11]. The results showed that both methods were effective in increasing students'
knowledge of arrhythmia; However, the Cardiac Simulator software was more efficient. Using
simulators and software can deliver greater impacts on the learning process. In research
conducted by Nilsson et al. [10], they investigated the roles of computer programs on ECG
interpretation skills in medical students. The results showed more effective learning in students
who were educated by the computer program [10]. Simulator software provides a bridge between
theoretical lessons and practice [11].

Conclusions: The use of modern teaching methods such as educational software and
animation plays an important role in accelerating the learning process, arrhythmia detection rate
was increased after the training courses. In addition, the use of these techniques shows the need
for education, repetition, and experience over time to gain the skills of ECG interpretation.
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HUPMA MAH/PKABH/I3E, ITHP/JAPA HO3A/3E, TAJIH YU TAHIIIBHIH
SOOEKTUBHOCTH U3YYEHHNA CEPJIEYHOM APPUTMUU B
OTJAEJNEHWUN KIIMHUYECKNX HABBIKOB
TOumrcckuit ToCcyZapCTBEeHHBIM METUIIMHCKUY YHUBEPCHUTET, Kadeapa KINHUYECKIX HaBBIKOB
Y MEeXJUCHUIIINHAPHOIO MOJeTUPOBAHUA

PE3IOME

CBoeBpeMeHHas AWATHOCTHKA apUTMUI MOXeT O0eCIeYWTh IAIeHTaM HeoOXOAmMoe
neyeHue. OfHAKO 3HAHUA U HaBBIKH CTYI€HTOB-MeJUKOB II0 BBIABJIEHUIO U YXOy 3a MallieHTaMu
C OIIACHBIMH JIJIf XXKU3HY apUTMUAMHU OrpaHudeHsl. [lenbio 3Toro uccireoBaHus ObLIO CPaBHUTH
3HaHUA CTyZeHTOB 6-ro Kypca ¢akyjabreTa MeIUIMHBI JO U IOCIe OKOHYaHUA
CUMMYJIAIMOHHOTO Kypca. B wumcciaemoBanum npunamu ydactue 140 cryzenroB VI kypca
MeIUUMHCKOM mporpamMmsl. OIleHKM IPOBOAMIMCH O M IIOCJIe 3aHATHH IO CepleYHBIM
apUTMUAM B OpMaTe TECTUPOBAHUA (IIpe- U IIOCT-TECT).



Pesynprarsl: BOJBIIMHCTBO Y4YaCTHUKOB IIOJNYYMIM BBICOKHUM YpOBeHb 3HAaHUN IIO
BBIABJIEHUIO OMACHBIX A7 xu3Hu aputMmuit Ha JKI'. Mcnons3oBaHue cOBpeMeHHBIX MeTOZOB
00y4eHHA UTpaeT BAXXHYIO POJIb B YCKOPEHHUH y4e6HOTO IIpolecca.
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SUMMARY

Early and proper diagnosis of arrhythmias is important. However, there is a limited
knowledge and skills in identifying and caring for patients with life-threatening arrhythmias
among medical students. The aim of this study was to compare 6th year MD program students'
pre-post-training knowledge and the ability to detect life-threatening arrhythmias. 140 6th year
MD program students took part in this study. Evaluations were performed before and after
training in cardiac arrhythmias.

Results: The majority of the participants received a high level of knowledge in identifying
life-threatening arrhythmias on the ECG strip. Modern teaching methods improve the learning
achievements among students.
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