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Abstract

Background: Cardiopulmonary resuscitation training is mandatory for nursing staff,
whereas the ability to respond quickly and effectively to a cardiac arrest situation rests on
nursing competence. Aim: to evaluate the effectiveness of structured cardiopulmonary
resuscitation training program on nursing’ competence. Subjects& Methods: A quasi-
experimental design was used to fulfil the aim of the study. Subjects: A convenience
sample of 60 critical care nurses who were recruited from critical care units. Study setting:
This study was carried out at five critical care units affiliated to Minia University Hospitals,
Egypt. Tools of data collection: were; First Tool: “Structured Questionnaire” it consists of
(two parts): Part I: Nurses’ personal data such as age, and gender; Part II: Nurses’
knowledge assessment about resuscitation process and its role in resuscitation, Second
Tool: Observational checklist for assessment nurses' performance of resuscitation.
Results: There was a highly statistically significant difference in critical care nurses'
knowledge and performance pre- and post- structured cardiopulmonary resuscitation
training program. also, there was no statistically significant correlation between all personal
characteristics for studied nurses and their total performance score pre- and post- structured
cardiopulmonary resuscitation training program except in a studied sample's age categories.
Conclusion: Improvement was obvious in the level of knowledge and performance of CPR
of critical care nurses under study after attending structured cardiopulmonary resuscitation
training program. Recommendation: Structured CPR training program should be available
to train critical care nurses.

Keywords:Cardiopulmonary resuscitation, Nursing’ competence, Structured training
program.
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Introduction

Cardiac  arrest represents a
dramatic event that can occur suddenly
and often without premonitory signs,
characterized by sudden loss of
consciousness and breathing after cardiac
output ceases and both coronary and
cerebral blood flows stop. Restarting of
the blood flow by cardiopulmonary
resuscitation (CPR) potentially re-
establishes some cardiac output and
organ blood flows. CPR has the potential
of re-establishing spontaneous
circulation, often in conjunction with
electrical defibrillation, but CPR is likely
to be successful only if it is instituted
within 5 minutes after the heart stops
beating (Ristagno, Gullo et al. 2006).

Cardiopulmonary  resuscitation
(CPR) is a series of life-saving actions
that improve the chances of survival,
following cardiac arrest. Successful
resuscitation, following cardiac arrest,
requires an integrated set of coordinated
actions represented by the links in the
Chain  of Survival (Lee 2012).
Cardiopulmonary resuscitation (CPR)
consists of the use of chest compressions
and artificial ventilation to maintain
circulatory flow and oxygenation during
cardiac arrest (Bon 2020).

The World Health Organization
indicates the cardiovascular diseases
(CVD’s) account for 46% of total deaths
in Egypt; CVD’s are a major public
health concern with significant social and
economic implications in terms of
healthcare-needs, lost productivity and
premature death (Choksey 2018).

A comprehensive, structured,
integrated, multidisciplinary system of
care should be implemented in a
consistent manner for the treatment of
post-cardiac arrest care patients. The
return to a prior quality and functional

state of health is the ultimate goal of a
resuscitation system of care (Lee 2012).

The evidence is secure that the
quality of chest compressions is a major
determinant of successful resuscitation
(Ristagno, Tang et al. 2007) and major
effect on outcomes (Wik, Kramer-
Johansen et al. 2005). Rapid-response
systems evolved concurrently and
emergency medical personnel,
especially, were comprehensively trained
in life-support interventions (Giuseppe
Ristagno, Wanchun Tang et al. 2009)

Effective education is a key
variable in improving survival outcomes
from cardiac arrest. Without effective
education, lay rescuers and healthcare
providers would struggle to consistently
apply the science supporting the
evidence-based treatment of cardiac
arrest (Magid, Aziz et al. 2020).
Evidence-based instructional design is
critical to improving provider
performance and patient-related
outcomes from cardiac arrest.
Instructional design features are the
active ingredients, the key elements of
resuscitation training programs that
determine how and when content is
delivered to nurses (Morley, Atkins et
al. 2020)

In the 2020 Guidelines, we
provide recommendations about various
instructional ~ design  features  in
resuscitation training and describe how
specific provider considerations
influence resuscitation education. Here,
we  highlight new and updated
recommendations in education that we
believe will have a significant impact on
outcomes from cardiac arrest (AHA.
American Heart Association 2020).

Nurses played three major roles in
cardiopulmonary resuscitation (CPR),
bedside first responder, resuscitation
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team member, and clinical or
administrative  leader  (Guetterman,
Kellenberg et al. 2019)Training of
nurses has an impact on the efficiency
and outcome of cardiopulmonary
resuscitation (CPR), and  thus,
assessment of CPR knowledge among
undergraduate nurses is very important to
improve training program (Vural, Kosar
et al. 2016)The nursing training should
play more emphasis on the nurses to
learn about different techniques of CPR.
This is essential for working in hospital
settings (Mohamed 2017).

Magnitude of the problem

CPR training is necessary for
nurses in order that they acquire the
capabilities to respond rapidly and
accurately, ) cardiopulmonary
resuscitation education in actual clinical
spaces can be used to enhance learning
outcomes and  improve  nursing
performance.

Aim of the study:

The aim of the current study was
to evaluate the effectiveness of structured
cardiopulmonary resuscitation training
program on nursing’ competence.
Research Hypothesis:

H (1). Nurses’ knowledge about
cardiopulmonary resuscitation process
will be better than pre structured
cardiopulmonary resuscitation training
program.

H (2). Nurses’ performance about
cardiopulmonary resuscitation process
will be better than pre structured
cardiopulmonary resuscitation training
program.

Materials and Methods:

Research Design: The quasi-
experimental design was utilized to
achieve the aim of the current study.

Study setting: This study was
conducted at the critical Care units
affiliated to Minia University Hospital

including  (Intensive ~ Care  Unit,
Emergency unit, Cardiothoracic Care
Unit, Cardiac Care Unit, Stroke) in
Minia Governorate, Egypt.

Sampling:

A convenience sample of 60
critical care nurses who were recruited
after their acceptance to participate in the
study from the setting which mentioned
before. Nurses who refused participation
in the study were excluded from the
study. The sample size was estimated
with STATA 10 program.

Tools for data collection:

Two tools were used to collect the
data by the researchers as the following:
First Tool: “Structured
Questionnaire” it consists of (two
parts):

e 1 resuscitation. It was consisted of
38 multiple choice questions
translated into Arabic language in
order to assess nurses’ level of
knowledge  pre/post  structured
cardiopulmonary resuscitation
training program implementation.
The reliability test was done whereas
Cronbach's Alpha equal 0.81.

Scoring System:

Each right answer takes one grade
and the wrong answer takes zero grade
with a total scores 38.

The total score was divided into two
categories as follows:

e Less than 60 % was graded as
unsatisfactory knowledge.

e More than or equal 60 %was
graded as satisfactory knowledge.

Second Tool: Observational checklist
for assessment nurses' performance of
resuscitation

It was developed by the
researcher after reviewing the related
literature to assess nurses’ performance
regarding their roles during resuscitation
for critically ill patients at different
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critical care units before and after

structured resuscitation training
regarding to its role during chest
compression, ventilation, drug

administration, and recording. This
checklist consists of 23 items. The
reliability test was done whereas
Cronbach's Alpha equal 0.79 (Sayed,
Youssef et al. 2015) &(Feroze, Afzal et
al. 2017).

Scoring System:

Checklists' scores were distributed
according to the weight and importance
of each step. A total step grade would be
given if it is correctly done. Zero would
be given if it isn't done or incorrectly
done.

The scoring system was divided
into three levels:

o %Y+ >graded as poor performance.
e < 70 - 85%% graded as faire
performance.

e > 85% graded as good performance.
Tools validity:

The study tools were developed
after reviewing the related literature. To
determine content and face validity,
these tools were tested by a Jury
committee that consists of five medical
surgical-nursing  professor  experts.
Recommendations were followed; the
questions that were not appropriate were
taken out and some questions needed
clarification and modifications were
done.

Pilot study:

A pilot study was conducted to
assess the applicability of the
instruments, the feasibility of the study
and to estimate the time needed for data
collection. It was conducted on 10 % of
the total participants. Based on the
results of the pilot study, no refinement/
modifications were done for data
collection instruments. All nurses who

shared in the pilot study were included in
the study.
Fieldwork:

This study was carried out through
three consecutive phases: Preparatory
phase, implementation phase and
evaluation phase.

e Preparatory phase:

To carry out the study, ethical
approval was obtained from the
Scientific Research Ethical Committee of
Minia University. Official letters were
issued to the hospital director and
nursing director of Minia University
Hospital from the faculty of nursing
explaining the aim of the study to obtain
permission for the collection of data.

The data collection period was
for five months, starting from February
to July 2019. The researchers explained
the nature & purpose of the study and
pre-training data (pre-test) collected
through four weeks within 60-90 minutes
to test studied sample for actual level of
knowledge and  performance  of
cardiopulmonary resuscitation process.
Implementation phase:

In this phase, the total number
(60) of the study participants was divided
into twenty classes each class consists of
three participants. The appointment for
starting training sessions was scheduled
with the study sample according to their
circumstances. The training program was
conducted as one session for knowledge
as the following nurse’s role in
resuscitation, component of CPR, DC
shock in CPR, medication in CPR and
crush cart. Two sessions for practice for
every class; each session took about 30-
45 minutes. At the end of sessions
(knowledge &  performance), the
researchers gave the study participants
brochure as an educational tool about
resuscitation process: It was formulated
by the researchers after extensive
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literature review by professors’ experts
in the field of critical care nursing, and
translated into the Arabic language with
figures for more clarification.
Evaluation phase:

This phase was emphasized on
estimating the effectiveness of structured
cardiopulmonary resuscitation training
program on nursing’ competence. Each
nurse was reassessed by the researchers
immediately and after three months after
the first assessment (knowledge and
performance of CPR).

Ethical Considerations:

Official permission to conduct the
study was requested and obtained from
the authoritative committee personal.
Nurses who voluntarily agreed to be
involved in the study; following a
thorough explanation of the purpose of
the study. Informed oral consent was
obtained from each nurse. Also, nurse
Results:

was assured that they could withdraw
from the study at any time, without
penalty, if they so wished. Nurses were
allowed to ask questions. It was also
explained that the study findings would
be disseminated in the form of
presentations at  conferences and
publication in an accredited journal.
Confidentiality and anonymity of each
subject were assured through coding of
all data.
Statistical analysis

The collected data were scored,
tabulated and analyzed using (SPSS)
version 20. The collected data were
presented in tables and graphs using the
actual numbers and  percentages.
Appropriate statistical tests were used to
analyze the data as, chi-square test (X°),
independent sample t-test. The level of
significance was set at p < 0.05.

Table (1): Socio-demographic characteristic of the studies group, n= 60.

Socio-demographic characteristic | No. (60 nurses) | %

Age categories
20 >25 31 51.7
25 <30 7 11.6
>30 22 36.7
Mean + SD 27.88 + 7.7 years
Gender

Male 19 31.7

Female 41 68.3
Educational Level

Bachelor 9 15

Technical institute 33 55

Diploma & secondary school 18 30
Years of experience in ICU

<5 years 36 60

> Syears 24 40
Mean £ SD 5.26 £2 .65 years
Previous workshop attendance or training courses
Yes 14 23.3
No 46 76.7
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Table (I) demonstrates that more
than half of the study group’s age 51.7%
was between 20-25 years and their mean
average age was (27.88 + 7.70) years and
the highest percentage from them
constituted (68.3%) were females, also as
regards their educational level results
found that more than half among them
55% had graduated from technical
institute degree in nursing. On the other
hand, the highest percentage of
participants constituted 60% had less
than five years of experience in working
at critical units, but lowest percentage of
them were more than five years of
experience and their mean average was
5.26 + 2.65 years. Finally, as regards,
previous workshop attendance regarding
cardiopulmonary resuscitation process
results revealed that the majority of the
study group constituted 76.7% hadn't

attended any previous workshop or
training courses.

Fig.1.ffect of structured cardiopulmonary
resuscitation  training program  on
nursing’ level of knowledge, n= 60.
Figure (1): revealed that 78.3% of
studied group had unsatisfactory
knowledge during pre- structured
cardiopulmonary resuscitation training
program, whilel00% of them had a
satisfactory knowledge level
immediately post structured
cardiopulmonary resuscitation training
program,  while  post  structured
cardiopulmonary resuscitation training
program (after three months) 93.3 % of
them had satisfactory knowledge level.

Fig.2. Percentage distribution of the nurses under study as regards their level of
performance CPR process pre- and post- structured cardiopulmonary resuscitation

training program, n= 60.

Nursing's Level of Performmance CPR

good

Figure (2): The figure shows that
83% of studied group had poor
performance level during pretest, while

M feist-test

H pre-test poor

45 % of them had good practice level
post three months test.
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Table (2): Correlations between knowledge and performance among studied sample pre
& post structured cardiopulmonary resuscitation training program, n= 60.

Knowledge Pre structured CPR Post structured CPR
training program training program
R P R P
. Pre structured CPR training N -
program 0.310 .016 -0.822 .000
o Post structured CPR training 20.136 300(NS) 0618 000%*
program ) ) ) )

Table (2): Showed that there was
highly statistical significance difference
between knowledge and performance at

pre & post—structured cardiopulmonary
resuscitation training program after three
months.

Table (3): Correlations between personal data and performance among studied sample

pre & post structured cardiopulmonary resuscitation training program, n= 60.

Pre- structured CPR training Post -structured CPR
Personal data program training program
R p-value R p-value
Age categories 0.063 .630(NS) -253 .052*
Gender 20.091 A487(NS) 0.077 .560(NS)
Education level -
0.079 .550(NS) 0.033 800(NS)
. Years of experience in working at -
critical units -0.082 S34(NS) 0037 | 776N
*  Previous workshop attendance -0.067 611(NS) -047 722(NS)
regarding resuscitation process
Table (3) showed that there was patient outcomes from a cardiac arrest
no statistically significant correlation (Marzooq and Lyneham 2009). In
between all personal characteristics for addition, nurses should exhibit the

studied nurses and their total
performance score pre- and post-
structured CPR training program except
in a studied sample's age categories it
had a significant correlation with mean
practice score after three months post
structured CPR training program.
Discussion:

In hospitals worldwide, it is
usually the nurse who discovers a cardiac
arrest (loss of consciousness, absence of
pulse and breathing) and initiates the
procedure of CPR. Nurses need to know
the skills and theories behind CPR as
performing quality CPR might improve
the patient's chance of survival and
increase the opportunity of recovery,
thus, nurse's competency in CPR is a
critical factor in determining successful

knowledge and skills necessary in an
emergency to help sustain life until
medical help arrives. Nurses are usually
the first to respond at the scene of a
cardiac arrest and their ability to provide
care might well be critical to the
successful outcome of a resuscitation
attempt (Lee 2005).

The findings of this study
revealed that the mean age was 27.88 +
7.709 years. This might be related to the
desire of university’s hospitals to provide
hospitals with nurses’ young so that they
have the ability for arduous critical care
work.

In the present study, more than
two thirds of the total study groups were
females. This finding was in accordance
with (Selman and Sabah 2018) who
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founded that, during the study on critical
care nurses the female is the dominant
gender among the current study. This
might be due to the fact that nursing is a
universal feminine profession especially
in our society culture as well as the
enrolment of the male students in this
profession was started in the late
decades.

One of the noticeable finding in
this study is that more than half of the
study sample graduated from a technical
institute. This finding agreed with
(Eubayd and Abbas 2017) who reported
that two fifths of the studied group were
from nursing clinical institute. This
might be attributed to the small number
of college graduates who have desire to
work at university hospitals.

Regarding years of experience of
study participants, more than half of the
studied groups had less than five years of
experience in working at critical units.
This might be due to the fact that they
were newly graduated and young aged.
This result contradicting with
(Rajeswaran, Cox et al. 2018) who
mentioned that work experience for less
than half of critical care nurses were
from between 1 and 6 years and more
than half of them were for more than 7
years.

The current study result revealed
that the most of the study sample had not
attended any previous  workshop
regarding cardio pulmonary resuscitation
process (CPR). This finding is
corresponding with (Aljanabi, Nursing
et al. 2014) who stated that less than two
thirds of critical care nurses had no
previous workshop attendance regarding
CPR. This might be due to that there is
no preparatory program for new nurses
and lack of interest from critical care
nurses to attend conferences or
workshops.

'

As regards critical care nurses
knowledge about CPR, the present study
findings revealed that more than two
thirds of critical care nurses had
unsatisfactory knowledge pre training
program, while most of them had
satisfactory  knowledge level post
training program. This difference in
knowledge found in the present study
might be related to the knowledge
acquired from the structured CPR
training program. This finding was
parallel with (Tiscar-Gonzalez, Blanco-
Blanco et al. 2019) who reported that,
nurses who received educational
program had improvement of knowledge.

In relation to performance of
CPR, the present study result
documented that, less than one tenth of
critical care nurses had  good
performance pre structured CPR training
program regarding to CPR while more
than two fifths of them had good
performance post structured CPR
training program. This difference in
performance found among the critical
care nurses under study might be related
to the skills acquired from structured
CPR training program especially that
there was no significant previous training
or attendance any workshop. This
finding was supported by (Munezero,
Atuhaire et al. 2018) who found that
nurses' skills after training was improved
from less than half of nurses pre training
to majority of them post training.

In relation to correlations between
critical care nurses’ knowledge and their
performance of CPR pre/post structured
CPR training program implementation,
the present study result indicated that
there was highly statistical significance
between knowledge and performance at
pre/post structured CPR training program
implementation. This finding is not
corresponding with (Elazazay,
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Abdelazez et al. 2012) who reported that
decreasing knowledge level at the
preliminary baseline data assessment for
nurses in intensive care unit that also
reflected in the nurses' practice at pre-
intervention of the program, that
converted to a significant improvement
of both knowledge and practice after
intervention.

Regarding correlations between
personal data of critical care nurses
under study and their performance of
CPR pre/post structured CPR training
program implementation, the present
study results documented that there was
no statistically significant correlation
between personal data of study group
and their performance of CPR pre/post
structured CPR  training  program
implementation except age it had a
significant  correlation with  mean
performance after structured CPR
training program implementation. These
results contradicting with (Rajeswaran,
Cox et al. 2018)who mentioned that
male participants scored slightly better
than female counterparts in the pre-test,
also, the highest improvement realized
(more than one quarter) was observed
among the participants with five to six
years of experience and the least
improvement (less than one quarter) was
among the participants who have more
than eleven years of experience.
Conclusions:

The present study concluded that:

Improvement was obvious in the
level of knowledge and performance of
CPR of critical care nurses under study
after attending the structured CPR
training program.

Recommendations

Taking into consideration the results of
this study, it is highly recommended
that:

e Training program should be
organized for critical care nurses
about CPR with updating CPR
techniques

e Structured CPR training program
should be available to train critical
care nurses.

e Repetitive CPR training program to
ensure that critical care nurses are
competent in the event of a cardiac
arrest.

e Further studies are needed to
determine factors influencing CPR
performance.
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