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ABSTRACT
Aims: The aim of this study was to determinate the effect of educational
software of arrhythmias simulator on ECG interpretation's knowledge among
nurses who are working in intensive care units.
Methods: This quasi-experimental study conducted with participation of 73
ICU and CCU nurses from two Seyedoshohada and Taleghani hospitals of
Urmia that were randomly placed in two groups; intervention and control. Data
were gathered by a researcher-made questionnaire, which verified their validity
and reliability and was consisted of 15 theoretical questions and 25 arrhythmia
strips in the form of pretest-posttest design. The collected data were analyzed
by SPSS statistical software (ver.16).
Results: The mean and standard deviation of the nurses’ before and after
scores, the group that used educational software of arrhythmia simulator
method was 17.21±2.04 and 22.15±3.27 respectively, whereas it was
16.77±4.86 and 19.13±5.28 in the conference group, respectively. The
Independent statistical T-test revealed a significant statistical difference
between the post training scores in two groups (p=0/004). Also the comparison
of average of scores in the form of intra- group with paired t-test revealed
significant differences in before and after scores in every group (p<0/005).
However, the mean difference between pre and post scores in the intervention
group was higher.
Conlusion: The use of educational software of arrhythmias simulator causes
more improvement of the knowledge of nurses in arrhythmias interpretation
field. According to the results of this study, the ease of using and availability
of simulator software, and it's application in wards can facilitate in-service
training for staff, particularly nurses who are working in intensive care units
and also enhance their knowledge and skills in the interpretation of
electrocardiograms effectively.
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1. Introduction

Electrocardiogram (ECG) includes valuable
information that is used for guiding clinical
decisions for hospitalized patients.
This equipment is used in some circumstances
such as Transient Myocardial Ischemia and
cardiac arrhythmias as a golden standard for
diagnosis and it has been ued instead of many
advanced diagnostic tests [1, 2].
The importance of electrocardiogram from
nursing point of view is since many abnormal
cases that they can be detected in
electrocardiogram (as the first diagnostic test),
indicate the threatening danger of life that it can
be pointed to Acute Coronary Syndrome (ACS)
and dangerous arrhythmias such as Ventricular
Tachycardia,
Ventricular
Fibrillation,
Atrioventricular Blocks and sinus disorders [35]. Also some drugs that had been consumed in
heart treatment-educational centers can lead to
creation of exacerbation of arrhythmias [2].
These things can show the importance of
electrocardiogram
interpretation
and
monitoring in diagnosing heart disorders [2].So
for providers, it is necessary to have
competency in ECG interpretation and its
learning [6], because this learning directly
effects on diagnostic accuracy of the person and
consequently its treatment [7]. Nurses are the
first people who can play a key role in
recognizing heart rhythm disorders, so correct
reading of electrocardiogram is counted as their
important competences and duties especially in
intensive care units [1, 8].
Despite this, significance level has been
observed through misdiagnosis of arrhythmias
by nurses [9]. In one study, which had been
done by Marion (2010) on nursing staff, it has
been cleared that only 29.1% of the nurses
interpreted ECG strips correctly, also nurses,
who diagnosed Atrial Fibrillation and Atrial
Flutter correctly in compare with Accelerated
Janctional Rhythmia were 3.8% and nurses who
diagnosed 2-Degree Block correctly in compare
with Accelerated Janctional Rhythmia were
47.9% [10]. The reason of such weaknesses can
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be due to several things such as making
electrocardiogram interpretation education
specified to the period before graduation and
forgetting interpretation knowledge by passing
time and finally difference in educational
programs and approaches, since it is possible
that difference in ECG's educational programs
effects on its interpretation [6].
There is great variety among ECG
interpretation educational program [11].
Programs that includes a wide range of methods
such as; conventional lecture, group education
meetings, Online Module, observational
interpretation, education methods at bedside,
education based on computer and electronic
methods [6].
Nowadays education at patient’s bedside and
lecture are the most common educational
methods [12]. Also there are various studies
about
providing
new
methods
of
electrocardiogram education [12] that among
these studies, it can be pointed to the casebased method in the studies of Counselman and
Jeffrie, using stimulator in the study of Muller,
web-based education in the study of Jang and
Automated serial comparison in the stud of
Gregg (11, 13-16). Also in some centers, other
methods such as Problem-Based Learning
(PBL) and other active learning methods have
been used (13, 16).
Using new methods can cause better
interpretation of ECG [12]. One of these
methods is teaching by the help of the
computer, and also among this, stimulator is the
most interesting kind of learning by the
computer and it lets the learner to play an
important role in stimulating situations and
conditions [17]. In addition to that, stimulator
software is not expensive and risky as real
environments; that it can be used in the
education effectively [18].
Educational stimulators software as a technic
can cause simplification and improvement of
learning performance. Also using them can
cause a lot effect on promotion of learning and
remembering and consequently growth of
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educational quality [19]. Regarding this, some
previous studies, achieved some results based
on the positive effect of using educational
software and stimulators on the improvement of
learning quality in compare with the usual
methods [16, 20, 21].
According to eyewitness observations of the
researchers
of
the
weakness
of
electrocardiogram interpretation knowledge in
nurses and the necessity of using methods for
its improvement on one hand, and it is likely
that electrocardiography knowledge to be
forgotten by pass of time [6], the importance of
maintaining electrocardiogram interpretation
skill after graduation [22], making a program
about in-service education of nurses and
measurement of the effect of new educational
methods like using stimulator software based
on having positive effect on learning in various
educational fields in the above studies from the
other hand made the researchers to do a
research regarding promotion of nurses’
capabilities with the aim of assessing the effect
of using arrhythmias stimulator software on the
improvement
of
electrocardiogram
interpretation knowledge and skill in nursing
staff, working in intensive units of Taleghani
and Syedoshohada hospitals of Urmia.
2. Methods and materials
This was a quasi-experimental study with the
pretest-posttest design that the effect of
education on the level of ECG interpretation
knowledge of nurses, working in intensive units
had been studied by using arrhythmias
stimulator educational software.
Samples of the study were 73 people of nursing
staff of intensive units of Taleghani and
Syedoshohada hospitals of Urmia, who were
invited for participating in the study and the
consent form of participating in the study had
been taken from all of them. Also nurses
participating in the study were free for
continuing cooperation or withdrawing from
the study.

Hospitals were randomly divided into two
intervention and control ones for doing the
study and so nurses of intensive care units of
Seyedoshohada hospital were in intervention
group and nurses of Taleghani hospital were in
control group.
Before start of the study, one pretest had been
done from all the nurses participating in the
study. Then 39 of the nurses of Taleghani
hospital were in control group and conference
method (as a routine educational method of the
hospitals) had been used for them for teaching
electrocardiogram interpretation.
Also in intervention group, which had been
included of 34 nurses of Syedoshohada
hospital, self-directed learning by using ECG
stimulator educational software had been used.
Data collection tools were a three-part
researcher-made questionnaire that its first part
was nurses’ demographic questionnaire
including; age, gender and work experience.
The second part of the questionnaire included
15
theoretical
questions
about
electrocardiogram interpretation principles and
finally 25 electrocardiogram strips for
interpretation were the content of the third
questionnaire that for every correct answer to
every strip, score 1 and for every wrong
answer, zero had been considered.
Validity of the mentioned questionnaire had
been confirmed through content validity and
doing considered reforms of 10 specialists
about electrocardiogram and its reliability
through calculation of internal consistency and
Chronbach’s α correlation coefficient (α=0.78).
arrhythmias stimulator educational software,
which had been designed by Iran’s cardiology
nursing science society and its content was
consisted of the form of arrhythmia, strips
analysis, etiology, clinical signs and treatment
of every one of junctional, atrial and sinus
dysrhythmia, atrial-ventricular nodal blocks and
ventral dysrhythmia had been given to the
nurses of intervention group and necessary
educations had been given to them about the
way of using software.
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It had been asked from the nurses to study the
content of this software and to use its other
equipment, such as; ability of taking exam and
its subsequent feedback, in order to observe
his/her learning.
Also in control group, two workshops had been
held with conference method for teaching and
arrhythmia education. People of this group
could ask their questions about educational
texts and participate in the discussion actively.
Also, after holding the course, educational
sources had been given to the people of control
group.
One month after the end of the course, posttest
had been taken from the people of two groups.
In order to interpret data, SPSS software,
version 16 had been used and descriptive
(frequency, average and standard deviation) and
analytical statistic ( independent and paired-T
test for assessing the difference of the average
of the scores of two groups before and after
intervention in two forms of inter-group and
intra-group ) had been used for analyzing data.
3. Results
Number of the participants in the study in the
arrhythmia stimulator group was 34 nurses,
working in ICU and CCU that among them 29
were female (85.3%) and 5 were male (14.7%).
Also the conference group included; 39 nurse
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of intensive units (83.3% of CCU staff and
16.7% of nurses of ICU) that all of them
(100%) were female.
In stimulator group, the average and standard
deviation of age and work experience of nurses
were respectively (32.34±4, 8.70±3.51) and in
conference group, it was respectively (31.15±
6.08, 7.51±6).
The result of statistical independent t-test did
not show significant difference between the
variable of age and work experience in the two
groups. Also there was no significant difference
between age and work experience of nurses
with the type of education in none of the two
groups (p<0.005).
Comparing the average and standard deviation
of pretest scores in two stimulator and
conference groups in statistical independent ttest for the groups did not show any significant
difference (p=0.612). but after performing
interventions in two groups and by comparing
average and standard deviation of posttest
scores, there was statistical significant
difference in two groups (p=0.004). Table (1).
In comparing and analysis of the average of
scores before and after intervention in intergroup form and by using statistical paired t-test,
significant difference in knowledge and skill of
the
electrocardiogram
interpretation
in
stimulator group has been observed (p<0.001).

Table (1): determining and comparing the level of knowledge of electrocardiogram interpretation
before and after education in two groups by using statistical independent-t test
Group

Stimulator group
Standard

Conference group
T

difference

statistics

P-value

Test

average

Pretest

17.21

2.04

16.77

4.86

0.437

0.511

0.612

Posttest

22.15

3.27

19.13

5.28

3.019

2.9734

0.004

deviation

average

Standard

Average

deviation
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Also in conference group increase of scores in
posttest in compare with the pretest of the same
group indicates significant difference between
them (p=0.003).
But the important point is that the difference in
the division of average before and after
intervention in arrhythmia stimulator group was
more than conference group. Table (2).
4. Discussion
In the present study, in inter-group comparison
and based on the existed division in before and
after scores of every group, it has been
observed that there is significant difference
between posttest scores of every group in
compare with pretest. It means that both
intervention methods in this study had positive
effect, regarding improvement knowledge and
skill of electrocardiogram interpretation in
nurses.
Also in comparing scores of both groups with
each other and in the intra-groups form, it has
been observed that there is no significant
statistical difference in pretest, which indicate

knowledge in compare with teaching with
conference method.
Gheaelghas et.al (2008) in his study compared
the effect of three lecture methods (teachercentered), solving the problem and tutorial with
computer on learning correct reading of
cardiogram, they achieved that all the used
methods such as; simulator software and
common method led to statistical significant
difference in score of the groups, which
indicates their positive effect on learning
electrocardiogram interpretation knowledge
[17]. And regarding this, it is in consistent with
the present study. But in comparing the used
methods in Ghezelghash’s study, the difference
in the scores of the group, which had used
computer stimulator method, was less than the
two last methods (17) that regarding this, they
are not in consistent with the result of our
study.
Wolffe (2002) in his/her study achieved results
in line with results of our study that in his/ her
study, students who used stimulator had better
performance in compare with the students who

Table (2): comparing the level of electrocardiogram interpretation knowledge before and
after education according to the group by using statistical paired-t test
group
Stimulator group
Conference
group

numbe

Pre-test

Post-test

division

t statistics

P-value

34

17.21±2.04

22.15±3.27

4.94±4.36

-6.605

<0.001

39

16.77±4.86

19.13±5.28

2.35±4.55

-3.237

0.003

r

that the groups before the study had the same
level of knowledge, but after doing
interventions and in comparing posttest scores,
there was significant difference between the
average of the scores of the two groups in a
way that amongst difference indicated more
effect of dysrhythmia stimulator software on
the level of electrocardiogram interpretation

did not use that (21).
In consistent with the present study, there are
also other studies, which indicate better effect
of new educational methods in compare with
the present methods of electrocardiogram
interpretation education.
Using the stimulator, which has been assessed
in the study of Muller et.al (2005), there was
more effectiveness in increase of the level of
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participants’ knowledge and their ability in
interpreting arrhythmias.
Also intervention group, which used stimulator
in compare with control group, which used the
common lecture, had better assessment of
designed educational period from the approach
of linking theory with clinical situations [16].
In the empirical study of Omidifar et.al (2006),
which had been done with the aim of
determining the effect of teaching ECG reading
and interpretation with workshop method
including; theory sessions, work sessions in
small groups, session of assessing clinical case
through collected ECG strips from the hospital,
question and answer sessions and practice in
small groups in medical students and
comparing that with the present educational
system; statistical significant difference
between posttest scores of intervention group
and control group indicates efficiency of
workshop method in teaching ECG principles
and its priority in compare with the common
method [12].
Also in the study of Baghaei and Rasouli
(2012), which had been done with the aim of
assessing the effect of web-based education on
cognitive learning of nursing students of Urmia
Medical Science University, researchers
achieved that both used traditional and webbased education methods during the study,
caused significant change in the scores of
nursing students about diagnosing heart
arrhythmias in compare with inter-group, which
is in consistent with the results of our study, but
in their study, there was no significant
difference between posttest of two groups in
compare with each other that regarding this, it
is not in consistent with the results of the
present study [23].
In a similar study, which had been done by Jang
et.al (2005) and with the aim of assessing the
effect of web-based education in compare with
traditional lecture method on learning ECG in
nursing students, results showed that although
in pretest, knowledge about ECG in students of
intervention group in compare with control
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group
was
significantly lower,
after
intervention, knowledge of ECG interpretation
in students of intervention group was
significantly higher than control group [11].
Correct reading of electrocardiogram is one of
the prerequisites of recognizing heart disorders
and preventing side effects of these disorders.
Nurses, working in intensive units, by
considering their work conditions, need more
ability in electrocardiogram interpretation in
compare with other nurses, and so it is
necessary for them to have permanent access to
equipment in order to maintain their
competency regarding this issue.
According to the results of this study, the
applicable suggestion is that using this
educational software on computer systems of
hospital units especially intensive units can
provide background of permanent using of that
for maintaining and promoting knowledge and
skill of ECG strips interpretation for nurses.
5. Conclusion
Considering the results of the study and based
on the limitations related to the conference
methods and face-to-face education such as;
lack of time, shortage of experienced teacher
and lack of complete participation of staff by
considering their conditions and high volume of
work, it can be concluded that in compare with
conference method, stimulator educational
software has this ability and priority that lead to
the
improvement
of
electrocardiogram
interpretation skill and knowledge in nursing.
6. Acknowledgment
We thank and appreciate respectful deputy of
research of Urmia Medical Science University,
dear teachers in Nursing and Midwifery
College and all the respectful nursing staff of
intensive units of Seyedoshohada and
Taleghani hospitals of Urmia because of their
friendly cooperation in doing this study.

Iran J Crit Care Nurs 2013;6(3):173-180

179 Lak KH. et al.

A survey on the effect of educational software method of arrhythmias stimulator on the level...

References

Downloaded from jccnursing.com at 9:07 +0430 on Saturday May 15th 2021

1. Barbara J. Celebrating the 100th Birthday of the
Electrocardiogram: Lessons Learned From Research
in Cardiac Monitoring. American Journal of Critical
Care. 2002;11:377- 86.
2. Barbara J, Robert M, Marjorie F, Elizabeth S,
Mitchell W, Michael M. Practice Standards for
Electrocardiographic Monitoring in Hospital Settings.
Circulation. 2004;110:2721-46.
3. Leisy P, Coeytaux R, Wagner G, Chung E, McBroom
A, Green C, et al. ECG-based signal analysis
technologies for evaluating patients with acute
coronary syndrome: A systematic review. Journal of
Electrocardiology. 2013;46:92-7.
4. Mayr A, Knotzer H, Pajk W, Luckner G, Ritsch N,
Dunser M. factors associated with new onset
tachyarrhythmias after cardiac surgery a retrospective
analysis. Acta Anaesthesiol Scand. 2001;45:543-9.
5. Steinberg J, Gaur A, Sciacca R, Tan E. New-onset
sustained ventricular tachycardia after cardiac
surgery. Circulation. 1999;99:903-8.
6. Baldeep P, Adrian B. Electrocardiography Teaching
in Canadian Family Medicine Residency Programs: A
National Survey. Family Medicine. 2011;43:267-71.
7. Zhang Y, Sun G, Yang Y. 12-Lead ECG Data
Acquisition System Based on ADS1298. Procedia
Engineering 2012;29:2103 - 8.
8. Glen S. E-learning in nursing education: lessons
learnt. Nurse Education Today. 2005;25(6):415-7.
9. Sur D, Kaye L, Mikus M, Goad J, Morena A.
Accuracy of electrocardiogram reading by family
practice residents. Fam Med. 2000;32:315-9.
10. Marion E, Chan A, Flerida I. Cardiac Surgical Nurses'
Use of Atrial Electrograms to Improve Diagnosis of
Arrhythmia. American Journal of Critical Care.
2010;19:123-34.
11. Jang K, Hwang S, Park S, Kim Y, MJ. K. Effects of a
Web-based teaching method on undergraduate
nursing students' learning of electrocardiography. J
Nurs Educ. 2005;44:35-9.
12. Omidifar N, Yamani N, Yousefi A. The Effect of
ECG Training Workshop on Medical Students'
Knowledge of ECG Reading and Interpretation.
Strides in Development of Medical Education.
2006;3(2):118-25.
13. Counselman F, Sanders A, Slovis C, Danzl D, Binder
L, Perina D. The status of bedside ultrasonography

training in emergency medicine residency programs.
Acad Emerg Med. 2003;10:37-42.
14. Gregg R, Deluca D, Chien C, Helfenbein E, Ariet M.
Automated serial ECG comparison improves
computerized interpretation of 12-lead ECG. Journal
of Electrocardiology. 2012;45:561-5.
15. Jeffries P, Woolf S, Linde B. Technology-based vs
traditional instruction: A comparison of two methods
for teaching the skill of performing a 12-lead ECG.
Nurs Educ Perspect. 2003;24:70-4.
16. Mueller M, Christ T, Dobrev D, Nitsche I, Stehr S,
Ravens U. Teaching antiarrhythmic therapy and ECG
in simulator-based interdisciplinary undergraduate
medical
education.
British
J
Anaesthesia.
2005;95:300-4.
17. Ghezelghash A, Atashzadeh-Shurideh F, Alavi-Majd
H, Yaghmaii F. Comparing methods of lecturing,
problem solving and self-learning via internet to learn
proper interpretation of electrocardiogram among
nursing student. Jornal of Nursing Research.
2008;3(10-11):7-15.
18. Swain N, Anderson J, Korrapati R. Role of simulation
software in enhancing student learning in computer
organization
and
microcontroller
courses.
Proceedings of the IAJC-IGME International
Conference; 2008.
19. Lakdashti A, Yousefi R, Khatiri K. The Effect of
Educational Simulator Software’s on Learning and
Remembering in University Students and Comparing
it with Traditional Teaching Methods. Quarterly
Journal of Information and Communication
Technology in Educational Sciences. 2011;1(3):5-21.
20. Subramanian A, Timberlake M, Harsha Mittakanti H,
Lara M, Brandt M. Novel Educational Approach for
Medical Students: Improved Retention Rates Using
Interactive Medical Software Compared with
Traditional Lecture-Based Format. Journal of
Surgical Education. 2012;69(4):449-52.
21. Wolffe G, Yurcik W, Osborne H, Holliday M.
Teaching computer organization/Architecture with
limited resources using simulators. SIGCSE '02 The
33rd Technical Symposium on Computer Science
Education Covington 2002;2:176-80.
22. Baranchuk A, Dagnone G, Fowler P. Education at
distance: broadcasting ECG rounds to Southeastern
Ontario (BESO Project). An innovative approach for
teaching electrocardiography. Clin Invest Med.
2007;30:51-2.

Iran J Crit Care Nurs 2013;6(3):173-180

A survey on the effect of educational software method of arrhythmias stimulator on the level...

Downloaded from jccnursing.com at 9:07 +0430 on Saturday May 15th 2021

23. Baghaei B, Rasouli D, Rahmani A, Mohammadpour
Y, Jafarizadeh H. Effect of web-based education on
cardiac disrhythmia learning in nursing student of
Urmia University of Medical Sciences. Iranian
Journal of Medical Education. 2012;12(4):240-8.

Iran J Crit Care Nurs 2013;6(3):173-180

Lak KH. et al. 180

