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Abstract

Background: Recently one of the most essential therapeutic skills that aids in the
quick detection of cardiovascular disease that could be fatal is the interpretation of
electrocardiograms. Nurses should have a competency training program with a high-quality
content of knowledge and skills for providing competent electrocardiograms interpretation
and procedure correctly that can result in wise clinical judgements with favourable effects.
Aim: The study aims to evaluate the efficiency of competency training program on intensive
care nurses’ performance regarding the electrocardiogram interpretation. Design: This
study's research methodology was quasi-experimental. Setting: The study was carried out
in three public hospitals connected to the Ministry of Health's intensive care units. Subjects:
A purposive sample of 60 nurses who were employed in the aforementioned location. Data
collection tools: Nurses' knowledge structured questionnaire and electrocardiograms’
practical competency checklist. Results: The study denoted that 85% of the studied nurses’
knowledge had improved to a satisfactory level; however, this number fell to 80% on the
follow-up test, as opposed to 13.3% on the pre-test , additionally, Shubra Hospital had a
higher mean score of knowledge (13.9 + 4.0, 22.6 + 3.4 & 22.0 + 4.19), after that Embaba
Hospital (13.5 £ 3.61, 22.0 £ 4.1& 21.4 + 4.61) up from Om-Elmasreen Hospital (12.9 £
2.93, 21.8 £ 4.3& 21.2 + 4.8) through the program implementation phases respectively.
Conclusion: The competency training program had a positive large effect size on total
knowledge and practices regarding electrocardiogram interpretation and procedure across
the program phases among the studied nurses at (1?= 0.499, & 0.284) respectively, with a
highly statistically significant positive correlation between cumulative total knowledge and
practice at (r= 0.924 & P= 0.000). Recommendations: Create a generic self-instructional
program on nursing interventions for electrocardiograms procedure and interpretation with
various clinical cardiovascular disorders.

Keywords: The competency training program, Electrocardiogram, Placement,
Interpretation, Nurses’ performance
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Introduction

Electrocardiogram (ECG) is a non-invasive, speedy, harmless, and no expensive
technique that is universally performed by nurses in intensive care units to make a diagnosis
for a variety of cardiac arrhythmia. Mainly, electrocardiograms are interpreted by
physicians and nurses in many specialties, including intensive care and emergency units.
As well, an efficient educational program for nurse staff will improve the standard of
nursing care and improving nurses ECG interpretation skills and knowledge (Bdair, 2022).

The ECG is the maximum dominant investigative implements in contemporary
medicine. As a representation of cardiac electrical activity, the ECG converses exclusive
and dynamic evidence concerning the electrophysiological properties, anatomical structure,
myocardial tissue characteristics, and haemodynamic condition of the heart (Mobrad,
2020; Sqalli et al., 2021).

Only a small percentage of medical professionals, notably nurses, are confident in
their independent electrocardiogram (ECG) interpretation, a cognitive talent that takes a lot
of practice to perfect. The ECG recording misinterpretation may result in poor clinical
judgment and unfavourable patient outcomes (Kashou et al., 2020).

Interpretation competency level varies among nurses as well, confirming accurate
recording of ECG is imperious on the portion of nurses because it helps the physician to
appropriately understand recordings, diagnose and precedes the correct procedures. As
nurses actuality a participant of health team had better be capable to interpret ECG recording
to her magnitude of competent practice desired in intensive care units (Sasikala, 2019;
Aljohani, 2022)

The nurses' skills to record, monitor, and interpret ECGs correctly and properly are a
essential proficiency. Furthermore, supportive prior identification and handling of
numerous cardiac-related disorders, capitalize on the worth of care consequences and
patient outcome. In the same line contributes in predicting and distinguishing life-
threatening situations, precluding cardiac disorders, and decreasing the mortality rate
(Rahimpour et al., 2021; Bdair, 2022)

The first clinicians to examine the ECG recording and identify anomalies that may
require prompt therapy are typically nurses. As a result, it is crucial that nurses possess the
necessary skills to carry out the initial evaluation, create the initial paperwork, make quick
decisions in response to ECG anomalies, and start first-line managements (Aljohani, 2022).
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Improper understanding of ECG interpretation, raising healthcare expenses, and
postponing the clinical management process, impress an unpleasant responsibility on
hospitals and patients. Consequently, nurses who are proficient in ECG placement and
interpretation must be highly skilled in typical and atypical patterns, have the competence
to properly evaluate whether the ECG recording quality is sufficient for interpretation and
clarification of cardiac status, and have a strong understanding of the scientific evidence
that serves as the foundation for their practice (Tahboub and Dal-Yilmaz, 2019).

Competency-based training is almost supplementary for nurses to obtain skillful ECG
placement and acquaintance interpretation knowledge, so nurses are competent to
accomplish a procedure to an indicated standard even in certain circumstances”. Thus, in
competency-based training, a nurse’s expected consequences and outcomes must be
obviously described exactly what is expected to do. Correspondingly for competency-based
trainers, formerly competencies designated to nurses, the trainer will know the particular
training and learning that is requisite to bring the nurses to the intended level of competency
(Melvin, 2018; Pereira, 2021).

Clinical competency is the integration of abilities, knowledge, attitudes, values, and
skills that result in high performance or effectiveness in professional settings (Pueyo-
Garriguesa et al., 2022). So, ECG placement and interpretation competency encompasses
expertise with a qualified practice including (Being proficient in lead placement, clear lead
visualization and reading, continuous monitoring) and having appropriate knowledge of
ECG interpretation (Chen et al., 2022).

The nurses’ competencies in ECG placement and interpretation are crucial
components of patient well-being and could diminish ECG reading and analysis
misconceptions during emergency situations. In the meantime, an incorrect ECG placement
or interpretation can lead to inappropriate clinical decisions with serious adverse outcomes,
especially in arrhythmias and myocardial infarction (Ribeiro et al., 2020; Penalo et al.,
2021).

Significance of the study:

The leading cause of death worldwide, Heart attacks and strokes account for more
than four out of every five cardiovascular diseases (CVDs) deaths, and one-third of these
deaths happen before the age of 70. The cardiovascular diseases claim an estimated 17.9
million (32.2%) lives each year which including coronary heart disease, cerebrovascular
disease, rheumatic heart disease, and other illnesses are among the category of heart and
blood vessel disorders (World Health Organization, 2022). While CVD deaths in Egypt
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reached 173,871 accounting for 46% of total deaths. The age adjusted Death Rate is 268.11
per 100,000 of population ranks Egypt fifteen in the world (World Health Ranking, 2022).

Interpreting electrocardiograms (ECGs) is a fundamental clinical skill that aids in the
quick detection of illnesses that could be fatal. Using the ECG incorrectly can result in
treatment procedures that have unfavourable effects. Heart problems can be discouraged or
prevented, and mortality rates can be reduced by the placement, recording, and
interpretation of ECGs by nursing teams competently (Aljohani, 2022; Amini et al., 2022).

Aim of the study:

This study was implemented to assess efficiency of competency training program on
intensive care nurses’ performance regarding the electrocardiogram interpretation via the
consequent:

= Checked the achievable knowledge of nurses related to electrocardiogram
interpretation.

= Checked the achievable practice of nurses related to -electrocardiogram
interpretation.

= Developing and applying a competency training program on intensive care nurses’
performance related to electrocardiogram interpretation.

= Measure the effectiveness of the competency training program on intensive care
nurses’ performance related to the electrocardiogram interpretation.

Research hypothesis:

Hai: The mean post and follow-up test knowledge scores of the intensive care nurses’
regarding the electrocardiogram interpretation will be statistically significantly higher
than the mean pre-test knowledge scores.

H2: The mean post and follow-up test practice scores of the intensive care nurses’
regarding the electrocardiogram application and interpretation will be statistically
significantly higher than the mean pre-test practice scores.

Has: There will be a large effect size on nurses' knowledge and practice across phases of
the competency training program implementation.

Ha: The application and interpretation of electrocardiograms by nurses are positively
correlated with nurses’ understanding of interpretation.
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Operational definitions:

Competency training program: refers to a pre-set of prescheduled objectives to attain
knowledge (ECG interpretation and determine ECG irregularities) and practice (lead
placement, recording and monitoring) for target nurses that contribute to acceptable or
outstanding performance and evaluate its efficiency throughout phases of program
implementation.

Research design: Quasi-experimental research design was utilized to carry out this study.

Technical Design:
The technical design contains research setting, subjects, and tools for data collection.

Setting:

The study was performed at 3 Public Hospitals accompanying the Ministry of
Health. The 1% Hospital was Shopra Public Hospital which consists of one building that
included a general intensive care unit located 2" floor and a cardiac intensive care unit
located on the 3" floor. The 2" Hospital was Imbaba Public Hospital which comprises of 2
buildings linked by a bridge. The hospital had 3 intensive care units as the following: the
isolated intensive care unit located on the ground floor and the general intensive care unit
located on the 1% floor which was allied in the new building and the burn intensive care unit
on the third floor which was allied in the old building. The 3" Hospital was Om-Elmasreen
Hospital which contains one-building that comprises of two intensive care units; a critical
intensive care unit and an emergency intensive care unit located on the first floor.

The study was directed over an arrangement between the Ministry of Health, Amira
Fatma Academy, and Faculty of Nursing — Helwan University to offer a competency
training program to intensive care nurses to improve the nurses' competency level of ECG
placement and interpretation.

Subjects:

The Ministry of Health-affiliated hospitals with 60 staff nurses who were willing to
engage in the study, available at the time of the study, and employed at those hospitals made
up the sample, which was selected using a convenience sampling technique (McCombes,
2023). The distribution of the studied nurses in relation to the designated hospital is shown
in the following table.
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Hospital

Shora Public hospital

Imbaba Public hospital

Om-Elmasreen Hospital

Unit No of nurses
General intensive care unit 10 nurses
Cardiac intensive care unit 10 nurses
Isolated intensive care unit 5 nurses
General intensive care unit 10 nurses
Burn intensive care unit 5 nurses
Critical intensive care unit 13 nurses
Emergency intensive care 7 nurses

Tools for data Collection:

Data for this study were collected using the following tools:

Tool (I): Nurses' knowledge structured questionnaire: It comprised the subsequent two

parts:

Part I: Demographic characteristics of the studied nurses was including nurses’ age,
gender, level of education and position, experience years, and previous training
courses for ECG placement and interpretation.

Part 11: knowledge questionnaire which evaluates nurses’ knowledge (pre/post and
follow-up): Based on recently published material, the researchers in An Arabic
questionnaire created this tool; The dimensions on this sheet were adapted from
(Amini et al., 2022; Nabil et al., 2018; Chen et al., 2022), to determine nurses’
satisfactory knowledge regarding the electrocardiogram interpretation during
pre/post and follow-up phases of the competency training program. It included
18 main dimensions: the following table displays these dimensions.
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Dimensions Question No
Dimension 1 Structure and function of the heart 2
Dimension 2 Terminology and definition 2
Dimension 3 Basic cardiac electrophysiology. 1
Dimension 4 Electrical stimulation of the heart. 1
Dimension 5 Cardiac conductivity and automaticity. 1
Dimension 6 ECG paper. 1
Dimension 7 Limb leads 1
Dimension 8 Bipolar leads 1
Dimension 9 Unipolar leads 1
Dimension 10 Precordial lead 1
Dimension 11 ECG short strip 1
Dimension 12 ECG long strip 1
Dimension 13 The basic ECG waves 1
Dimension 14 Heart rate calculation: 2
Dimension 15 Heart rhythm 1
Dimension 16 Characteristics of normal sinus rhythm 3
Dimension 17 Characteristics of abnormal sinus rhythm 1
Dimension 18 Cardiac arrhythmias 2
Total 24 questions

Scoring system: The overall score for the patients' knowledge was 24, with 1 point awarded
for an accurate response and 0 for an incorrect response (Amini et al., 2022; Nabil
etal., 2018; Chen et al., 2022). The following was taken into account for the overall
judgment:

e > 75% was considered a satisfactory level of knowledge. It means equal or more
than 18 points.
e < 75% was considered unsatisfactory knowledge. It means less than 18 points.

Tool (I1): The electrocardiograms practical competency Checklist: Researchers based
it on an adaptation and wrote it in Arabic (Lynn, 2019; Ali et al., 2022) to evaluate the
nurse competency practice regarding ECG placement procedure. It consisted of two parts
with five standards. The following table shows these standards.
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Standard Question
No
Part one: ECG placement procedure
Standard | | Pre-care = Nurse 2
= Patient 7
= Gather equipment 4
= Prepare environment 2
Standard Il | Ongoing = Improving skin contact with the 3
care electrodes
= Limb 6
= Chest 7
= Machine standard 4
= Recording the ECG trace 7
Standard Post care = Patient 2
I = Supply 1
= Environment 1
» The ECG machine and lead 3
= Label the ECG with the patient’s details 4
= Nurse 2
= Documentation 1
Total standard 56

Scoring system: This tool had (56 items) and a (112) overall score. For each step that was
finished correct and complete, a two score was assigned, and the correct and
incomplete step received one score. Additionally, wrong or not done step received
a score of zero (Lynn, 2019 and Ali et al., 2022). The following was taken into
account for the overall score:

= > 85% was considered competent level of practice. It means equal to or more than
96 points.
= < 85% was considered incompetent level of practice. It means less than 96 points.
Development of the competency training program:
Based on an analysis of the pre-test knowledge and practice score, a review of the
literature, consideration of other experts' advice, development of a checklist, a first draught,
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application of content validity of the competency training program, and preparedness of the
final design, it was created and prepared for the staff nurses.

Operational Design:

The operational design includes preparatory phase, content validity and reliability,
pilot study and field work.

Preparatory Phase:

It included considering all available literature (Current and past) and theoretical
knowledge and practical aspects of the study using a booklet, articles, the internet,
periodicals, and magazines in arrange to formulate the data collection tools.

Content validity:

Five specialists from the medical-surgical nursing staff at the Helwan University
Faculty of Nursing served on the Content Validity Juries to examine the tool for
appropriateness, relevance, correction, and clearance. Professors and assistant professors
from different academic fields judged the submissions. Different viewpoints were sparked
in relation to the scoring system, consistency, and tool format layout.

Testing reliability:

The reliability scores of study tools, including the Arabic versions of tools | and 11
for the nurses' interview knowledge questionnaire and the nurses' practical observational
checklist, were (0.856 & 0.908), which were confirmed using the Cronbach alpha test.

Ethical Considerations:

After explaining the purpose of the study, informed consent was obtained from
nurses who were willing to participate in the research process. The right to withdraw from
the study at any moment without providing a justification and the protection of their privacy
and confidentiality were guaranteed to nurses. Respect for values, culture, and beliefs would
be shown.

Pilot Study:

A pilot study was conducted with a group of six nurses, representing 10% of the
sample, to determine the tools' applicability and the clarity of the questionnaire's design as
well as to estimate the time required to complete it. Because there were no changes to the
instruments from the pilot study, nurses who participated in it were also participating in the
main study topic.

Field Work:

¢ There were three parts to this study's execution: assessment, competency training program
implementation (theoretical and practical stage), and evaluation.
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I- Assessment phase:

= According to the arrangement main goal of improving Public Hospital nurses’
competency According to the arrangement main goal of improving Public Hospital
nurses’ competency in both knowledge and practice. This study was provided after the
agreement between the Faculty of Nursing — Helwan University, the Ministry of
Health, and Amira Fatma Academy.

= The researcher visited with the nurses who agreed to participate in the study,
provided information about the purpose and necessary context of the study, and
obtained nurses' consent prior to the implementation of the competency training
program

= To assess the content validity, reliability, and prerequisites required to create the
competency training programme, a pilot research was conducted.

Proposed the competency training program:

It was created to raise nurses' practical and theoretical understanding of
electrocardiogram interpretation. The researchers created the competency training
program in Arabic with the following features, based on the prerequisites for nurses'
understanding of (Structure and function of the heart, terminology and definition, basic
cardiac electrophysiology, electrical stimulation of the heart, cardiac conductivity and
automaticity, ECG paper, limb lead, bipolar lead, unipolar lead, precordial lead, ECG
short strip, ECG long strip, the basic ECG waves, heart rate calculation, heart rhythm,
axis deviation, and characteristics of normal sinus rhythm and abnormal sinus rhythm).

The practical portion was made to help nurses become more proficient at
interpreting ECGs. It was devoted to ECG placement procedure, which involved three
standards of care (Standard I- Pre-care involved (patient and nurse, equipment and
environment preparation), Standard I1-On going care involved (Improving skin contact
with the electrodes, Limb electrode and lead placement, chest electrode and lead
interpretation (V1 — V6), Standard ECG machine settings, and recording the ECG trace),
and Standard I11- Post care involved (Patient, supply and environment, ECG machine,
label the ECG trace with the patient’s details, and nurses care and documentation). Then
Apply validity for the competency training program content which was created utilizing
pertinent articles, research, and web.

I1- Implementation phase

= The demographic characteristics sheet and the interview knowledge questionnaire were
completed by the nurses within 20 minutes, which were used by the researchers to gather
the necessary data from the studied nurses during this phase.
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= |n order to evaluate the skill competency of nurses’ practice, the researchers noticed and
tested nurses using practical observational checklists. As it happened, the researchers
recorded what nurses noticed and what nurses said. Each nurse needed 20 to 30 minutes
to complete the task.

= Nurses participated in a group discussion in the education room to learn about the
theoretical components of the competency training program. Additionally, the teaching
team facilitated role plays while the practical portion was carried out sequentially at
intensive care units through demonstration and re-demonstration.

= On the same day, the competency training programme was run as the subsequent
orders; nurses filled pre-test, nurses had given a soft PowerPoint that allowed to ask
questions in case of misunderstanding while listening and expressing interest for
them, a hand-out and send soft source for nurses on their phone, after that post-test
completed, and follow-up done after 3 months.

= For the sample of this study, data collecting teaching sessions were done in morning
shifts commencing at the beginning of January 2023 and lasting until June 2023.

I1- Evaluation phase:

All tools were filled out again three-months after the competency training program
was implemented, with the exception of the nurses' demographic information. By
comparing the outcomes before and after implementation using the same data-collecting
instruments, which were done again after 3 months during the follow-up phase, it was
possible to assess the effect of the competency training program on the nurses' outcomes.

Administrative Design:

The Helwan University Faculty of Nursing's ethics committee gave its official
approval for the current study on October 19, 2022 (N0.31). Both the nurses being studied
and the recruiting hospitals have given their informed consent to the study.

Statistical Design:

With the help of the SPSS statistical package version 25, data input and analysis
were carried out. Continuous data were expressed as (mean SD), whilst categorical
variables were expressed as numbers and percentages. The correlation between row and
column variables of qualitative data was examined using Chi-Square (x?). The ANOVA
test was used to evaluate the means of quantitative variables that were normally distributed
over more than two groups. To determine the correlation between quantitative variables,
Pearson correlation was used.

A two-tailed p-value of 0.05 or less was regarded as statistically significant for all
tests, and a value of 0.01 or more was regarded as highly statistically significant, and P-
values greater than 0.05 were not regarded as significant. The effect size is calculated using
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the eta square (n?). the reference structure for calculating effect size. As the influence is
deemed weak when Eta-square value is between 0.01 and 0.06, medium when it is between
0.06 and 0.14, and high when it is greater than 0.14 (Salcedo & McCormick, 2021).

Results

Table (1) Frequency distribution of studied nurses’ personal characteristics
illustrates that 73.3% of the studied nurses' age were between 20 and 30 years, with a mean
age of 25.95 £ 6.02, and that 45% of nurses had a year of experience ranging from 6 > 10
years with a mean of 9.63 £ 5.34. As well, a male-to-female ratio was 1:9 with the majority
of nurses were females. In terms of educational background, the (50%, 36.7%, &13.3%) of
investigated nurses held a secondary school, a technical institute, and a bachelor’s degree,
respectively. Moreover, 95% of the studied nurses who did not attend training sessions on
ECG interpretation, with no statistically significant difference in the personal characteristics
of the nurses working at the three hospitals, with P value > 0.05.

Table (2) Comparison among levels of the studied nurses’ knowledge regarding
ECG interpretation denoted that while the program was being implemented, 85% of the
study's nurses improved their knowledge to a good level; however, this number fell to 80%
on the follow-up test, as opposed to 13.3% on the test before the program implementation.
Additionally, throughout the pre, post, and three-month follow-up phases, there were highly
statistically significant differences between all items and overall knowledge of the ECG
interpretation technique at P = 0.000.

Table (3) Comparison among total mean scores of the studied nurses’ knowledge
regarding ECG interpretation represents that, the total mean scores of the pre-program
implementation phase (13.4 + 3.5) enhanced during the post-test phase (22.1 + 3.97), up
from the follow-up phase test (21.5 + 4.5). This difference represents a highly statistically
significant between the total mean score of knowledge during pre, post, and 3 months
follow-up at P = 0.000.

Additionally, Shubra Hospital had a higher mean score of knowledge (13.9 + 4.0,
22.6 + 3.4 &22.0 + 4.19), after that Embaba Hospital (13.5 + 3.61, 22.0 + 4.1& 21.4 + 4.61)
matched with Om-Elmasreen Hospital (12.9 + 2.93, 21.8 + 4.3& 21.2 + 4.8) across the
program implementation phases, respectively.

Figure (1) Percentage distribution of total levels of the studied nurses’ knowledge
regarding ECG interpretation displays that, Shubra Hospital acquired a greater degree of
satisfactory knowledge regarding ECG interpretation procedure (15%, 90%, &8 5), which
was then followed by Embaba Hospital (15%, 85% & 80%), as opposed to Om-Elmasreen
Hospital (10%, 80% & 75%), respectively.
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Table (4) Comparison between levels of the studied nurses’ practice regarding ECG
interpretation procedure indicates that, 88.3% of the study's nurses reached a competent level
by the post-test phase, and 80% of them passed the follow-up test, up from 28.3% who took
the pre-program implementation test. Additionally, the difference between the overall mean
score of practice for the ECG interpretation process across the program phases at P = 0.000.

Table (5) Comparison between total mean scores of the studied nurses’ practice
regarding ECG interpretation procedure demonstrates that, in relation to the pre-program
implementation test's mean score of 83.95 + 18.0, the practice of the examined nurses' ECG
interpretation procedure increased by 106.2 + 8.84 points at the post-test phase.
Furthermore, a highly statistically significant difference presented in the overall mean score
of knowledge regarding the ECG interpretation procedure across the program
implementation among the study nurses, with a P value of 0.000.

As well, both Shubra Hospital reached a higher mean score of practice (89.30 +
17.1,109.1 + 5.58, & 105.9 + 9.7) and Embaba Hospital (84.5 + 17.8, 106.6 + 7.50, & 100.1
+13.1) more than Om-Elmasreen Hospital (78.0 + 18.0, 102.9 + 11.6, & 92.4 + 21.4) across
the program implementation phases.

Figure (2) Percentage distribution of total levels of the studied nurses’ practice
regarding ECG interpretation procedure demonstrates that, Shubra Hospital attained a higher
competent level of practice (35%, 95% &85), up from Embaba Hospital (30%, 90% & 80%)
as opposed to Om-Elmasreen Hospital (20%, 80% & 75%) across the program phases
respectively.

Table (6) The competency training program had a positive, large effect size on total
knowledge and practices regarding ECG interpretation and procedure across the program
phases among the studied nurses, as shown by (2= 0.499, & 0.284) for the effect size and
n2of the program on total levels of the nurses' knowledge and practises in this area..

Figure (3) Scatter dot correlation between of the studied nurses’ cumulative total
knowledge and practices clarifies that among the nurses who were the subject of the study,
there was a highly statistically significant positive association between cumulative overall
knowledge and practice regarding the ECG interpretation process over program stages (r=
0.924 and P=0.000)..
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Table (1): Frequency distribution of studied nurses’ personal characteristics (n= 60)

Items | Shubra Embaba Oom - Total v P

Hospital Hospital | Elmasreen Value

N | % | N|% | N|] % | N| %
Age (year)
20< 30 14 |70.0| 15 |750]| 15 | 75.0 | 44 | 73.3 | 0.170 | 0.918
30<40 6 |300| 5 [250| 5 | 25.0 | 16 | 26.7
Mean = SD 27.8+6.16 26.2 + 23.8+4.74 | 25.9 +6.02

6.63
Gender
Male 4 200 |2 1000 0.0 6 | 10.0 | 4.44 | 0.108
Female 16 80.0 | 18 90.0 |20 |100.0| 54 | 90.0
Male to female 1:4 1:9 0:1 1:9
ratio
Educational level
Secondary 9 45.0 | 10 50.0 | 11 55.0 | 30 | 50.0 | 2.04 | 0.728
school
Technical 7 350 (7 3508 40.0 | 22 | 36.7
institute
Bachelor 4 200 |3 150 (1 5.0 8 | 13.3
Experience
1>5 years 6 30.0|7 35018 40.0 | 21 | 35.0 | 0.786 | 0.940
6>10 years 9 4509 450 |9 450 | 27 | 45.0
> 10 years 5 25.0 |4 20.0 |3 15.0 | 12 | 20.0
Mean = SD 10.80 + 10.0 £ 8.10+3.53 | 9.63 +5.34
6.24 5.76
Attending training course regarding ECG interpretation
No 2 (100 1 50| 0 0.0 | 57 | 95.0 | 2.10 | 0.349
Yes 18 [90.0| 19 | 950 20 |100.0| 3 5.0
*Significant p < 0.05 **Highly significant p < 0.01
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Table (2): Comparison among levels of the studied nurses’ knowledge regarding ECG interpretation procedure
throughout program phases (n=60)

Items Pre Post 3 months follow-up F- P-
= = : test | Value
Satisfactory Un- Satisfactory Un- Satisfactory Un-
satisfactory satisfactory satisfactory

F % F % F % F % F % F %

= Structure and function | 4 6.7 56 | 93.3 | 52 | 86.7 8 133 | 49 | 817 11 | 18.3 | 108 | 0.000*"
of the heart

= General definition 9 150 | 51 | 850 | 55 | 917 5 8.3 52 | 86.7 8 13.3 | 101 | 0.000™

» Basic Cardiac | 11 | 183 | 49 | 817 | 49 | 817 | 11 | 183 | 46 | 767 | 14 | 23.3 | 45.8 | 0.000™
Electrophysiology.

= Electrical stimulation | 7 11.7 53 | 88.3 52 86.7 8 13.3 | 49 81.7 11 | 18.3 | 84.4 | 0.000™
of the heart.

= ECG paper. 8.3 55 1917 | 50 | 833 | 10 | 16.7 | 47 | 783 13 | 21.7 | 80.8 | 0.000™

= ECG leads 133 | 52 | 86.7 | 51 | 85.0 9 150 | 48 | 80.0 12 | 20.0 | 70.3 | 0.000™

= ECG short &long strip 133 | 52 | 86.7 | 49 | 817 | 11 | 183 | 47 | 783 13 | 21.7 | 60.3 | 0.000™

= The basic ECG waves 100 | 54 | 90.0 | 52 | 86.7 8 133 | 49 | 817 11 | 18.3 | 91.6 | 0.000™

= Heart rate Calculation: 133 | 52 | 867 | 51 | 85.0 9 150 | 48 | 80.0 12 { 20.0 | 70.3 | 0.000*"

= Heart rhyme 150 | 51 | 850 | 54 | 90.0 6 100 | 49 | 817 | 11 | 183 | 81.4 | 0.000™

Al ©f o of oo oo o1

= Characteristics of 6.7 56 | 933 | 46 | 76.7 | 14 | 233 | 44 | 733 16 | 26.7 | 63.2 | 0.000™
normal and abnormal

sinus rhythm

= Cardiac arrhythmias 8 133 | 52 {1 867 | 49 | 817 | 11 | 183 | 45 { 750 | 15 | 25.0 | 55.4 | 0.000™

= Total 8 133 | 52 | 86.7 | 51 ! 80 | 9 150 | 48 { 80.0 | 12 { 20.0 | 87.9 | 0.000™

*Significant p < 0.05 **Highly significant p <0.01 T: T paired Test
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Table (3): Comparison among total mean scores of the studied nurses’ knowledge regarding
ECG interpretation procedure throughout program phases (n=60)

Items Pre Post 3 months F- P-
follow-up | test | Value
x *SD x*SD x*SD
= Shubra Un- 123*1.2 | 13.0*1.4 | 12.6*1.15 | 30.9 | 0.000™
Hospital satisfactory
Satisfactory 22.6+230) 23.6*1.1 | 23.6*1.2
Total 13.9+4.0 | 22.6*3.4 | 22.0*4.19
» Embaba Un- 12.£10.48 12.6* 12.7+0.95 | 26.1 | 0.000"
Hospital satisfactory 1.15
Satisfactory 21.6*251 23.7% 23.6*1.25
0.98
Total 135361 | 220*4.1 | 21.4%4.61
= Om-El Un- 12.0*1.0 | 135*23 | 13.2*2.1 (28.9 |0.000™
Masreen satisfactory
Hospital Satisfactory 21.0%4.2 239* 23.8*0.51
0.25
Total 129293 | 21.8*43 | 21.2*48
Total | Un- 12.1*0.75 | 13.1*1.6 | 129*15 |87.9 |0.000™
satisfactory
Satisfactory 21.8*25 1237090 23.7*1.0
Total 13.4*35 | 221397 | 21.5*45
*Significant p < 0.05 **Highly significant p < 0.01 F: ANOVA Test
120
100
80 1
60
40
i il
0 Pre | Post Follo Post Follo Pre | Post Follow
Shubra Hospital Embaba Hospital Om;i:::)a;::en Total
B Un-satisfactory| 85 10 15 85 15 20 920 20 25 86.7| 15 20
Hsatisfactory 15 | 90 | 85 15 | 85 | 80 10| 8 | 75 133] 85 | 80

ElSatisfactory M Un-satisfactory

Figure (1): Percentage distribution of total levels of the studied nurses’ knowledge
regarding ECG interpretation procedure during program phases (n=60).
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Table (4): Comparison between levels of the studied nurses’ practice regarding ECG interpretation procedure
throughout program phases (n=60)

Items Pre Post 3 months follow-up F- P- Value
Competent In- Competent In- Competent In- test
competent competent competent
F % F % F % F % F % F %
Patients and nurse | 12 20.0 48 80.0 51 85.0 9 15.0 48 80.0 12 20.0 393 0.000™
£ | preparation.
o | Equipment and | 44 73.3 16 26.7 57 95.0 3 5.0 54 90.0 6 10.0 8.03 0.000™
a | environment
preparation
Improving skin | 18 30.0 42 70.0 51 85.0 9 15.0 | 48 80.0 12 20.0 12.9 0.000™
contact with the
electrodes
o | Limb electrode and | 29 483 | 31 | 517 52 86.7 8 133 | 49 81.7 11 | 183 | 6.82 0.000™
g | lead placement
2 | Chest electrodeand | 18 30.0 42 70.0 54 90.0 6 10.0 | 50 83.3 10 16.7 18.3 0.000™
'S | lead interpretation
< | (V1I-VB)
O [ standard ECG | 12 20.0 48 80.0 50 83.3 10 16.7 | 47 78.3 13 21.7 58.4 0.000™
machine settings
Recording the ECG | 17 28.3 43 71.7 55 91.7 5 8.3 51 85.0 9 15.0 38.6 0.000™
trace
Patient, equipment | 29 48.3 31 51.7 59 98.3 1 1.7 52 86.7 8 133 | 46.2 0.000™
and  environment
® preparation
< | ECG machine and | 19 31.7 41 68.3 54 90.0 6 10.0 | 49 81.7 11 183 | 436 0.000™
& | lead care.
& | Label the ECG| 21 35.0 39 65.0 51 85.0 9 15.0 | 49 81.7 11 18.3 318 0.000™
trace  with  the
patient’s details
Nurse care and | 19 31.7 41 68.3 54 90.0 6 10.0 | 51 85.0 9 15.0 70.6 0.000™
Documentation
Total 17 28.3 43 717 53 88.3 7 11.7 | 48 80.0 12 20.0 35.1 0.000™

*Significant p < 0.05

**Highly significant p < 0.01

F: ANOVA Test
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Table (5): Comparison between total mean scores of the studied nurses’ practice

regarding ECG interpretation procedure throughout program phases (n=60)

Items Pre Post 3 months F- P-
follow-up test | Value
x*SD x*SD x*SD
= Shubra | In-competent | 78.46*9.7 | 91.00*0.0 846+*7.2 | 16.1 |0.000™
Hospital | Competent 109.4*3.40 | 110.0*3.7 109.6 * 2.7
Total 89.30*17.1| 109.1*5.58 105.9+9.7
= Embaba | In-competent | 74.71*10.6 | 87.5*2.1 76.2+991 | 14.1 | 0.000™
Hospital | Competent 107.3*5.5 | 108.7*3.87 | 106.1*3.03
Total 845*17.8 | 106.6*7.50 | 100.1*13.1
= Om-El | Competent 71.0*120 | 81.7*8.9 58.4*14.8 | 10.1 | 0.000™
Masreen | In-competent | 106 * 6.2 108.2+2.3 | 103.8*3.25
Hospital | Total 78.0*18.0 | 1029*116 | 92.4%21.4
Total | In-competent | 74.49*11.1| 847*7.4 | 70.92*15.8 | 35.1 | 0.000™
Competent 107.8*4.8 | 109.0*3.43 | 106.6*3.8
Total 83.95*18.0 ] 106.2*8.84 | 99.50*16.3
*Significant p < 0.05 **Highly significant p <0.01 F: ANOVA Test
100 e ™ ™
920
80
70
60
50
40
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Pre | Post Follow
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Shubra Hospital Embaba Hospital

B Competent i In-competent
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88.3
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Figure (2): Percentage distribution of total levels of the studied nurses’ practice regarding
ECG interpretation procedure throughout program phases (n=60)
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Table (6): Effect size and n? of the competency training program on total levels of the
studied nurses’ knowledge and practices regarding ECG interpretation procedure
throughout program phases (n=60)

Variables n n? Effect size
Total knowledge 0.706 0.499 Large effect
*kx
Total Practice 0.533 0.284 Large effect
*kx

*Significant p < 0.05 **Highly significant p<0.01 F: ANOVA Test

Small effect size =0.01t0 <0.06 ~ Medium effect size =0.06 to < 0.14 Large effect size > 0.14
E #
i 3
fi]
5 bR o Il
~ # »”
- 3
i o
00 o R EH b
s
r=0.924
300 4000 5009 aqr: 70 do P=0.000
T':tau ﬁn awie :,EEE hi:i:::i:i:i:i:i:i:i:i:::l I

Figure (3): Scatter dot correlation between of the studied nurses’ cumulative total
knowledge and practices regarding ECG interpretation procedure throughout
program phases (n=60)
Discussion

The electrical and muscular activities of the heart are regularly evaluated using an
electrocardiogram (ECG), a diagnostic tool that is frequently utilized non-invasively. ECG
is thought to be the initial diagnostic method for diagnosing chest discomfort and enables
medical professionals to evaluate the dangers and symptoms. ECG has also been a focus of
contemporary medicine due to its informational value in the diagnosis of cardiac
arrhythmias and acute coronary syndromes (Mahmood et al., 2023).
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Nurses are usually the first responders to in-hospital cardiac arrests. Therefore,
they must master basic resuscitation skills. They should also be able to recognize basic ECG
rhythms since they are responsible for monitoring and clinical decision-making based on
the information obtained from the monitor. Early recognition of pathological
electrocardiographic (ECG) trace is an important skill for nurses. Additionally,
inappropriate interpretations, in turn, increase the cost of healthcare and can delay the
admission process, which imposes an unpleasant burden on both hospitals and patients
(Rubbi et al., 2021).

Regarding the personal characteristics of the studied nurses; the result
demonstrated that approximately three-quarters of the age of the studied nurses were
between twenty to less than thirty years old with a mean age of 25.95 + 6.02. This finding
may be attributable to the fact that the majority of the nurses in the study were recently
graduated and hired into the critical care units at a young age, which is required to tolerate
the nature of CCU work as a specialty requires a young, qualified nurse for better nursing
care offered and the capacity to tolerate working in the critical care units. This result agreed
with what was reported by a descriptive research result conducted in the coronary care unit
at Heart Hospital Assiut University by Mohammed et al. (2020) in a study titled
"Assessment of nurse’s knowledge and practices regarding the care of patients with
cardiogenic shock" who stated that about half of study, nurses were under the age of thirty.

Concerning gender, the majority of the studied group are female with a male-to-
female ratio is 1:9. This conclusion could be explained by the fact that more girls than males
graduate from nursing schools in Egypt, where the majority of nurses work. In the same
direction, a web-based cross-sectional study done among Japanese nurses provided
evidence to corroborate these findings by Nishiguchi et al., (2022) who studied the "Effects
of electrocardiographic monitoring education on nurses’ confidence and psychological
stress: an online cross-sectional survey in Japan", reported majority of the studied
participant was female.

In relation to educational level, about one-half of the studied nurses held a
secondary school degree, followed by more than one-third of them held a technical degree
while the minority of them held a bachelor's certificate, which may be a result of their youth
and ability to cope with the demands of the critical care unit's work. The study result was
consistent with the findings of the study conducted by Kabeya (2021) which studied
“Nurses’ knowledge and practice on electrocardiogram lead placement and interpretation”,
revealed that about half of the nurses that were studied just had a diploma. Additionally, it
stated that the participants' mean ages were thirty-three years old and that around two-thirds
of them were female..
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Considering years of experience, more than two-fifths of the studied nurses had a
year of experience ranging from six to equal or less ten years with a mean + SD = 9.63 +
5.34. From the investigator's point of view, this conclusion could be explained by the fact
that critical care units need highly skilled nursing staff who can handle the stress of the
occupation, the severity of patients' situations, the long hours, and the occupational dangers
that these units present.

Additionally, the study results were in agreement with a descriptive exploratory
research study that was carried out at the coronary care unit of the Assiut University heart
hospital by Ali et al., (2022) entitled thesis "Nurses’ performance regarding
electrocardiography application and its interpretation: Suggested nursing guideline”,
showed that nearly two-thirds of the nurses under study had experience equal or more than
five years.

As well, the study finding was supported by a cross-sectional study published in
the Malaysian Journal of Medicine and Health Sciences and conducted by Ros et al., (2022)
which studied the “Critical care nurses’ competency in electrocardiogram interpretation”,
revealed that year of working experience as a registered nurse ranged from 6 to less than 10
years. On the contrary, the study was incompatible with the study carried out by Kabeya
(2021) which concluded that more than half of the participants worked from one to less than
five years’ experience.

In relation to attending training courses, most of the studied nurses did not attend
training courses regarding mechanical ventilation. Finally, there is no statistically
significant difference between the three hospitals in relation to personal characteristics as P
value > 0.05.

On the line, The study's findings were consistent with Batal et al., (2022) who
studied the "Effect of an educational program regarding cardiac arrhythmias on nurses'
knowledge and practices in critical care units”, demonstrating that none of them had any
prior expertise in managing arrhythmias, and that more than three quadrants were made up
of females under the age of thirty.

In contrast with the study finding, a comparative cross-sectional study performed
by Rubbi et al., (2021) which evaluated "The skill of nursing students trained in the
evaluation of electrocardiographic trace: A comparison with emergency nurses", showed
that over 75% of the nurses in the study had taken ECG interpretation training.

Considering the level of knowledge regarding the electrocardiogram interpretation
across program phases, the study result indicated that, a minority of the studied nurses
gained a lower satisfactory level of knowledge regarding ECG interpretation. From the
researchers’ point of view, this can occur as a result of a lack of refresher courses on the use
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and interpretation of ECGs as well as nurses' tiredness from an increase in workload, which
might make it difficult for them to read and stay current on their expertise. In addition to
the lack of concern from the authority and responsible persons for training the studied nurses
before demonstrating the training contract with EI-AMira Fatma, as well as shortage of time,
financial resources, and increase workload.

A cross-sectional descriptive survey published at International Emergency
Nursing conducted in Hong Kong by Ho et al., (2021) which “Analyzed the capability of
emergency nurses for electrocardiogram interpretation”, showed only one over eight of the
studied participants answering all questions correctly regarding ECG interpretation.

In a similar line, the study’s findings agreed with those of a cross-sectional research
study carried out by Giannetta et al., (2020) which "Reviewed accuracy and knowledge in
12-lead ECG placement among nursing students and nurses”, revealed to prevent incorrect
interpretation, misdiagnosis, patient mismanagement, and/or improper procedures as a
result of misplacing the 12 leads of an ECG, education is necessary.r.

Contrary, the study finding was discordance with the descriptive study result
conducted on the registered nurses who worked in critical care units, including the intensive
care unit, coronary care unit, emergency department, recovery department, and cardiology
department by Tahboub & Dal Yilmaz, (2019) which studied thesis entitled "Nurses’
knowledge and practices of electrocardiogram interpretation™, who reported that nurses
have a good degree of ECG training and experience.

Considering the level of knowledge regarding the electrocardiogram interpretation
after the application of the competency training program for the studied nurses, the study
result denominated that, more than four-fifths and more than three-quarters of the studied
nurses gained a satisfactory level of knowledge regarding ECG interpretation at the post
and follow-up application of the competency training program respectively.

This development shows how well the competency training program covered many
facets of ECG interpretation. This outcome also reflects the nurses' desire to learn ECG
interpretation because they are inexperienced nurses with no prior training. Moreover, there
was a slight decline in the follow-up phase as compared with the post-program
implementation phase. This finding may be attributed to the requirement that studied nurses
be given the chance to reflect on and put new knowledge into practice, as doing so is crucial
for solidifying and remembering theoretical learning.

Additionally, this data was in agreement with the study result conducted by Batal
et al., (2022) which evaluated "The effect of an educational program regarding cardiac
arrhythmias on nurses' knowledge and practices in critical care units”, mentioned that a
statistically significant difference between the three study phases, with more than three-
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quarters of nurses having satisfactory total knowledge immediately following the
implementation of an educational program as opposed to roughly one-tenth prior to and
more than two-thirds at follow-up following the implementation of an educational program.

On the same line, the quasi-experimental research, executed by Shehab et al.,
(2019) which investigated "The effect of an educational program of electrocardiogram
interpretation on medical and maternity nurses’ knowledge and skills", reported that the
majority sector of the study group had (general improvement) (satisfactory level of
knowledge) in electrocardiogram interpretation in most items post-test phase compared to
pre-test phase, decreased in the follow-up phase.

Moreover, this data was supported by the result of Ko et al., (2022) who "Assessed
the effects of peer learning on nursing students' learning outcomes in electrocardiogram
education™, showed improved learning flow, interpretation knowledge in addition to skills
and self-assurance following ECG training in comparison to before studying.

Regarding the total mean score of knowledge regarding ECG interpretation, the
study result discusses that, compared to the phase of pre-application of the competency
training programme, the study nurses' mean score of knowledge about ECG interpretation
increased during the post-application of the competency training programme phase. This
was followed by the phase of follow-up..

Moreover, there was a highly statistically significant difference between the total
mean score of knowledge regarding ECG interpretation across the phases of the competency
training program application among the studied nurses. Additionally, Shubra Hospital
gained a higher mean score of knowledge regarding ECG interpretation, followed by
Embaba Hospital as compared Om-Elmasreen Hospital during pre, post, and follow-up
application of the competency training program.

The discrepancy in the mean score of knowledge between the three hospitals might
be due to the differences in the availability of institutional policies and procedure guidelines,
knowledge of nurses, continuing education, and equipment between the pre-mentioned
hospitals.

Additionally, these findings were supported by a quasi-experimental study result,
done by Wen et al., (2022) who "Investigated ECG teaching of arrhythmia for trainee
nurses”, and concluded that after training, the ECG test mean scores in the experimental
group were significantly higher post-test than pre-test. Additionally, there were statistically
significant differences between the total mean scores of the pre and post-test as regards
nurses’ knowledge regarding arrhythmia.
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As well, the study finding was on the same line with Baral et al., (2020) who
studied "The effectiveness of a nationwide interactive ECG teaching workshop for UK
medical students", and reported that there were statistically significant differences between
the total mean scores of the pre-and post-test knowledge scores. The study emphasized that
a national ECG workshop that emphasizes activity-based learning was effective in
improving the competency of medical students to interpret ECGs.

This section supported the 1% hypothesis that the mean post and follow-up test
knowledge scores of the intensive care nurses’ regarding the electrocardiogram
interpretation will be statistically significantly higher than the mean pre-test knowledge
scores.

As indicated by the study's findings when taking into account the level of practice
regarding ECG procedure and interpretation at program time. A minority of the studied
nurses acquired a lower competent level of practice in ECG placement procedure and ECG
interpretation when the competency training program was being applied to them.

From the researcher’s point of view, according to the study, this might be caused
by a lack of anatomical awareness, an incorrect appraisal of anatomical landmarks, and a
failure to recognize the effects of improper positioning, profession overlap, and subpar
performance abilities. Additionally, the majority of nurses believed that ECG interpretation
was outside the scope of their practice.

In the same vein, the systematic study result directed by Hadjiantoni, (2020) who
studied "The correct anatomical placement of the electrocardiogram (made) electrodes
essential to diagnosis in the clinical setting”, concluded that the majority of nurses
committed malpractice with reference to the clinical setting's crucial need for accurate
anatomical placement of ECG electrode interposition. So in order to increase practice,
educational intervention with required training is obligatory.

Moreover, the study finding was supported by a comparative study result by Falun
et al., (2020) who studied " The cardiovascular nurses' adherence to practice standards in-
hospital telemetry monitoring™, and summarized that a significant percentage of nurses are
unsuccessful to follow the mentioned borders for electrode placement and skin
preparedness.

As well, this data was supported the study result published in the British Journal
of Cardiac Nursing by Bickerton & Pooler (2019) which reviewed "The misplaced ECG
electrodes and the need for continuing training", and showed that electrode placement (EP)
accuracy is not being adhered to standards and the recommended EP guidelines. It advised
that obligatory relevant training and appraisal, including prior to an administrator being
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permitted to obtain a precise standard 12-lead electrocardiograph recording (STLER) and
refresher training for ECG operators, are desirable.

As well, this data was in the vein of a descriptive exploratory research study
executed in the coronary care unit of Assiut University heart hospital by Ali et al., (2022),
which revealed that unsatisfactory pre-procedure care of electrocardiography application
was practiced by half of the nurses. This is a result of nurses' overall disregard of several
procedural preparation processes, including patient explanation of procedural stages and
patient skin preparation, which involves washing electrode implantation areas and shaving
off extra hair.. In the same direction, the study finding was compatible with the analytical
cross-sectional study result carried out by Kabeya (2021), which showed that more than
two-thirds of the nurses under study had subpar practices for placing and interpreting ECG
leads.

Additionally, a descriptive exploratory study result by Malk (2018) who evaluated
"The nurses' practice regarding electrocardiogram procedures”, illustrated that the majority
of the nurses had an unsatisfactory practice regarding the pre-electrocardiogram procedure
in relation to (Verifying the doctor's order, equipments preparation, confirming the patient's
identity, explain the procedure to the patient, position the patient in the supine position,
expose his arms and legs, cleanse the sites for electrode placement), during
electrocardiogram procedure in relation to (Place the limb lead electrodes, place the four
limb leads, expose the patient's chest, place chest leads following appropriate directions,
connect the lead wires to the electrodes, check to see that the paper speed selector is set to
the standard 25 mm/second) and post-electrocardiogram procedure in relation to (Post
procedure remove the electrodes, clean the patient’s skin, perform hand washing &
documentation).

As well, this study's findings agreed with those of an online Italian survey
conducted by Giannetta et al, (2020), which revealed that nurses' competence in
electrocardiogram performance and bedside cardio-monitoring is restricted; specifically in
the domains: of “identification, measurement, and correction of the QT interval,” “AV
block,” “detection of myocardial ischemia,” and “correct lead placement.

Considering the level of the studied nurses’ practice, the study result identified that
respectively, nearly three-thirds and more than four-fifths of the studied nurses gained a
competent level of practice regarding ECG placement procedure and ECG interpretation at
the post and follow-up application of the competency training program. This may reflect
the improvement of the competency training program. Additionally, this could be credited
to the competency training program making refreshments in nurses’ knowledge, which in
turn leads to nurses’ practice getting better. Moreover, there was a slight decline in the
follow-up phase as compared with post-application of the competency training program.
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This is interpreted that the majority of the studied nurses have no time to refresh nurses'
knowledge which in turn will reflect in ECG interpretation practice.

On the same line, the quasi-experimental research performed by Shehab et al.,
(2019), who reported that the majority sector of the study group had a satisfactory level of
skill in the electrocardiogram interpretation in most items post-test phase compared to pre-
test phase and decreased in the follow-up phase. As well, a quasi-experimental study results
executed in the coronary care unit at Beni-Suef University Hospital by Malk et al., (2022),
who evaluated "The defibrillation training program and its effects on acquisition of nurses’
knowledge and practice”, and found concluded that the majority of the nurses had
unacceptable understanding knowledge and skills about defibrillation with an obvious
significant improvement immediately post-program application while this significant
improvement marginally diminished at the post-three-month check-in phase.

Regarding the total mean score of practice regarding ECG placement procedure
and ECG interpretation, the study result discusses that, the studied nurses gained a higher
mean score of practice regarding ECG placement procedure and ECG interpretation at
immediately post-test followed by the phase of follow-up results up from pre-application
test results. Moreover, a highly statistically significant difference presented between the
total mean score of practice regarding ECG placement procedure and ECG interpretation
across pre, post, and 3 months follow-up among the studied nurses at P = 0.000.
Additionally, Shubra Hospital gained a higher mean score of practice regarding ECG
placement procedure and ECG interpretation, followed by Embaba Hospital as compared
Om-Elmasreen Hospital (throughout program implementation phases).

Additionally, the researchers interpreted the difference between hospitals may be
reflected as percentage of nurses with bachelor’s degree and number of older nurses were
higher in Shubra hospital followed by Embaba Hospital as compared Om-Elmasreen. This
section supported the 2nd hypothesis that, the mean post and follow-up test practice scores
of the intensive care nurses’ regarding the electrocardiogram application and interpretation
will be statistically significantly higher than the mean pre-test practice scores.

As well, the quasi-experimental study result applied by Ismail et al., (2020), who
studied "The effect of implementing an educational program about electrocardiography
interpretation on internship nursing students' performance in Intensive Care Units", and
found that the total practice score (about patient preparation and the ECG machine, identify
the location of limb electrode, identify the location of chest electrode, obtain a rhythm strip
in the patient record, and identify immediately life-threatening abnormalities) was lower at
the time of pre-program implementation, improved right away after program application,
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and slightly decreased at the three-month follow-up phase with a statistically significant
difference.

The study's findings also agreed with those of a quasi-experimental (pre/post-test)
study conducted under the supervision of Bdair (2022) who "Analyzed electrocardiogram
interpretation competency among undergraduate nurses”, and confirmed that nurses who
are enrolled in educational programmes had overall mean ECG competency ratings that
were higher at the post-test than they were at the pre-test. The study emphasised the
importance of nurses' training and education in ECG interpretation skills to ensure safe
practice.

In relation to the effect size of the competency training program on nurses, the study
result reveals that this program had a positive large effect size on total knowledge and
practices regarding ECG placement procedure and interpretation throughout the studied
nurses' competency training program phases. In the same vein, the study result carried out
by Subramaniam et al., (2022), who analyzed the impact of cardiac life support training on
retention of knowledge measured by pre-test, immediate post-test, and 6-month post-test,
concluded that the cardiac life support training had positive substantial influence or large
effect size on retention of knowledge.

On the same line, the study results by Awed et al., (2022), which evaluated "The
effect of the nursing protocol of care on health-related outcomes for patients undergoing
permanent pacemaker implants”, and concluded that, the nursing protocol of care had a
positive large effect size on health-related outcomes for patients. This section supported the
3" hypothesis that there will be a substantial influence with a large effect size on nurses'
knowledge and practice throughout the competency training program implementation.

From a statistical standpoint, a highly significant positive correlation presented
between cumulative total knowledge and practice regarding ECG interpretation and ECG
placement procedure during the phases of competency training program application among
the studied nurses. This has been explained as knowledge and its implementation in clinical
practice are most valuable for retention. So, knowledge alone without practice has no effect.
So, improving nurses' knowledge through competency training programs could enhance
their knowledge and consequently improve their practice.

Additionally, the study's findings were consistent with Metwaly et al., (2021), who
reviewed “The effect of training programs on nurses' knowledge and practice regarding
patients with cardiac arrhythmias” in cardiac intensive care units at Zagazig University
Hospitals, and discovered a highly statistically significant positive association between the
overall cumulative knowledge of cardiac arrhythmias and practice..
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As well, the current study results in the same direction as a descriptive research
study carried out at cardiac and general intensive care units affiliated with Ain-Shams
University Hospitals by Fekry et al., (2020) which studied “Nurses' performance regarding
life threatening ventricular dysrhythmias among critically ill patients”, and found a
statistical significant relation between nurses' total practice and knowledge in emergency
management of life threating ventricular dysrhythmias with p-value at 0.03.

On the other hand, the quasi-experimental study result conducted by Ismail et al.,
(2020) which reported that, before the start of the instructional program, no real association
was seen. This portion backed up the 4™ hypothesis, according to which there is a link
between nurses' practice and understanding of ECG placement application interpretation.

Conclusion:

Based on the findings of the present study, the researchers found the study results
reinforced the study hypothesis and concluded that the majority of the studied nurses gained
a higher satisfaction level immediately at the post-test phase which decreased to four-fifth
after three months follow-up tests up from the minority of nurses at pre-program
implementation test. As well, the majority of the studied nurses had advanced competent
levels immediately at the post-test phase which diminished to four-fifth after three months
through follow-up tests paralleled with nearly one-quarter of nurses at the pre-program
implementation test. Furthermore, the competency training program had a positive large
effect size on total knowledge and practices regarding electrocardiogram interpretation and
procedure with a highly statistically significant difference between the total mean score of
the studied nurses' knowledge regarding electrocardiogram interpretation and practice
regarding electrocardiogram placement procedure across the competency training program.

Recommendations:
The following suggestions can be made based on the current study's findings:

e Future researches are requisite to create the Public Hospital nurses competency
regarding ECG skilful handling and interpretation.

e Establish and manage a diverse team strategy for providing continuous evaluation of
ECG recording and interpretation.

e Create a generic self-instructional program on nursing interventions for expert
placement and interpretation of electrocardiograms with various clinical
cardiovascular problems.
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Design educational programs written in Arabic and implement regular updating of
nurses’ knowledge regarding common ECG abnormalities and prerequisite nursing
intervention.
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