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ARTICLE INFO ABSTRACT

This study was carried out on 32 nurses working in an intensive care, emergency care, theater room,
internal medicine, and surgery departments of Al-tadamoon hospital. The aim of this study was to
evaluate effect of a training program for nurses on their Knowledge and Practice about
Cardiopulmonary Resuscitation (CPR).  The data were collected using two tools; “Structured
questionnaire sheet” which is consisted of 21questions related to socio-demographic characteristics,
knowledge about sudden cardiac arrest, sudden pulmonary arrest and CPR.  “Observation checklist”
were related to practice about cardiopulmonary resuscitation. The results of this study indicated that
there are statistically significant (P < 0.001) improvements immediately after program
implementation and throughout follow up regarding nurses’ knowledge and practice about
cardiopulmonary resuscitation.  Moreover, it was also found that statistically significant (P<0.001)
relation between nurses’ knowledge and practice, and there is no statistically significant associations
between the changes in the scores of either knowledge and practice and socio-demographic
characteristics. Finally the program had succeeded in inducing statistically significant improvements
of nurses’ knowledge and practice about cardiopulmonary resuscitation (CPR). Therefore, it can be
concluded from the results of the present study that this training program for nurses had a positive
impact on their knowledge and practice.

INTRODUCTION
Cardiopulmonary resuscitation (CPR) is a critical part of the
management of cardiac arrest, and prevention of sudden
cardiac death. It should be started as soon as possible and
interrupted as little as possible. it is It is a combination of
rescue breathing and chest compressions which is delivered to
the victims who are thought to be in cardiac arrest [1,2].Cardiac
arrest  is known as cardiopulmonary arrest or circulatory arrest,
which is the cessation of normal circulation of the blood due to
failure of the heart to contract effectively. Medical personnel
may refer to an unexpected cardiac arrest as a sudden cardiac
arrest [3].

Modern published studies reported that about 1,000,000 people
die of cardiac arrest every year in the United States and Europe,
almost one every 30 second with approximately 200,000
treated cardiac arrests among United States hospitalized
patients annually. Cardiopulmonary resuscitation (CPR) will be

administered to some of them by emergency medical services.
Unfortunately only 1 in 5 adults survive in - hospital cardiac
arrest [4]. In addition, cardiopulmonary resuscitation is a critical
component of basic life support and the established first line of
response to a cardiac arrest in the interim before defibrillation
and advanced life support are available, it is an important life-
saving first-aid skill and an effective method of keeping
someone who is experiencing a cardiac arrest alive long
enough for definitive treatment to be delivered [5].

CPR cannot usually restart the heart, but it makes sure that
blood and oxygen continue to circulate through the body,
keeping the patient active until help arrives [6].The aim of CPR
is to ensure that body functions are maintained so that the brain
and other vital organs receive a sufficient supply of oxygen and
nutrients to maintain their functions and that the waste products
of metabolism are removed [7].

CPR might almost double the chance of survival the probability
of survival from cardiac arrest falls by 10–15% per minute
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without treatment, and well-performed CPR likely shifts this
curve towards a higher probability of survival. The first
minutes of CPR significantly improved patient survival [8,9,10].
Cardiopulmonary resuscitation measures vary according to the
needs of the patient and the knowledge of the nurse giving the
treatment. Knowing what to do in an emergency situation is as
important as knowing what not to do, because CPR measures
misapplied might lead to serious complications such as broken
ribs, ineffective lung inflation and cardiac output resulting in
brain damage or death. The importance of performing CPR
immediately after cardiac arrest has been demonstrated in
numerous studies around the world [4,6,8,11].

The quality of CPR is often poor in the clinical setting and the
lack of resuscitation skills of nurses and doctors in basic life
support (BLS) and advanced life support (ALS) has been
identified as a contributing factor to poor outcomes of cardiac
arrest victims. Improvements in CPR skills should therefore
have considerable impact on mortality. The ability to respond
quickly and effectively to a cardiac arrest situation rests on
nurses being competent in the emergency life-saving procedure
of cardiopulmonary resuscitation (CPR) [12,13,14].

So, cardiopulmonary resuscitation training is mandatory for
nursing staff and is important as nurses often discover the
victims of in-hospital cardiac arrest. Moreover; nurses are an
integral part of the healthcare system and are perceived to be
knowledgeable in providing institutional care to the patients.
Many times, nurses take care of the patients when the doctor is
not present in the ward and also in the community settings, the
nurses have to play a major role in the emergency handling of
the patients, thus, CPR becomes a fundamental requirement of
any nurse [2,15,16].

Therefore the need to develop training program for nurses
about successful CPR will be suggested. Such program will be
expected to improve nurses, knowledge and practice about
CPR. So the aim of this study was to evaluate effect of training
program for nurses on their knowledge and practice about CPR.

Problem Statement

There is an urgent need to evaluate effect of training program
for nurses on their knowledge and practice about CPR due to
the importance of education on providing high quality CPR and
thus improving survival from cardiac arrest [17,18].

Aim of Study

To evaluate effect of training program for nurses on their
knowledge and practice about CPR.

SUBJECTS AND METHODS
Research Design

The design of this study was quasi –experimental design done
to evaluate the effect of a training program for nurses on their
knowledge and practice about CPR.

Setting

The study was conducted  in an intensive care units (ICU),  an
emergency  care,  an operating theater  room, an internal
medicine, and  surgery  departments of Altdamoun  hospital at

Port Said, using resusci Anne Full Body Skill Reporter w/ Hard
Case (w 19607).

Subjects

The population of this study consisted of all nurses (32)
providing direct care to patients in the above mentioned areas.

Inclusion and exclusion criteria

All nurses who were on duty during the study period were
enrolled. The ones on leave were excluded from the study.
Tools: Two tools were used in this study

Tools

Two tools were used in the study. Tool I “structured
questionnaire sheet” It was developed and constructed by the
researcher based on the review of related literature to evaluate
nurses’ knowledge about sudden cardiac arrest and CPR (Pre
and post knowledge questionnaire). It will comprise of two
parts.

Part I

It will include items related to socio-demographic
characteristics of the studied nurses as working area, age,
professional qualification, years of experience, and CPR taught
in school and attendance courses in CPR.

Part II

It will include questions related to nurses ̓ knowledge regarding
sudden cardiac arrest, and CPR (definition, causes, signs &
symptoms, prevention, complications, and actions to prevent
sudden death).

Tool II“An observation checklist “was developed by
researcher to evaluate nurses' practice related to
cardiopulmonary resuscitation.

METHOD OF THE STUDY
Ethical Considerations

Permission to conduct the study was obtained from the
responsible authorities after explanation its purpose. The tools
were tested for their content validity and clarity by 9 experts in
nursing field and doctors specialized in the management of
patients with cardiac diseases and appropriate modification
was done accordingly. Informed consent was obtained from
each nurses prior to their inclusion in the study after explaining
the purpose and importance of the study. Confidentiality of the
information was ascertained by the researcher.

Pilot study

A pilot study was carried out after the development of the tools.
It was carried out on 10 nurses in working in intensive care
unit, internal medicine, operating theater, emergency, and
surgery departments to test the reliability and applicability of
the tools of the study. The necessary modifications were done
based on the results of the pilot study. Those nurses were
excluded from the subject of research work to assure the
stability of answers and performances.

Process of study

This study was conducted in four phases
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1. Phase I (Assessment phase): to assess nurses’
knowledge about CPR. The researcher interviewed
the nurseson individual bases the researcher
introduced the sheet (Tool I) to each nurses and
asked them to complete it and each nurse was
observed by the researcher during the procedures.
Their performance was evaluated by the using
observational checklist (Tool II).

2. Phase II (program planning): The educational
program was developed based on the identified
needs and demands of nurses gathered in phase I,
and in the light of the most recent pertinent
literature.

3. Phase III (program implementation): The nurses
were divided in 3groups according to their working
areas in hospital. The educational program was
implemented for each group of nurses. The
educational session was given for aduration of two
hours using lecture, data show, discussion, video
tapes, and handout which given to all nurses
included in the study. The handout related to CPR
was written in Arabic language to be easily
understood by all nurses

4. Phase IV (Evaluation phase): The program
outcome were evaluated by using tools I and II. Two
time; first preprogram, second immediately after the
implementation of program.

Scoring system

The total score of nurses' knowledge against the 22basic items
was calculated to be 101.The respondent was given one point
for each correct answer and zero for incorrect one. For each
part, the scores of the items were summed up. These scores
were converted into a percent score.

Total score of 75%and more was considered satisfactory in
knowledge while scores below 75% was considered
unsatisfactory.

Statistical analysis

After data were collected, they were coded and transformed
into a specially designed format suitable for computer feeding.
All entered data were verified for any errors. Data were
analyzed using statistical package for social sciences (SPSS)
windows 17.0 version and were presented in tables.

RESULTS
Table (1) shows the socio-demographics characteristics of
studied nurses. About one third of the nurses (37.5%) worked
in an intensive care unit, 18.8%of them were in an operating
theater, 15.6%of them were in an internal medicine and surgery
departments respectively, and 12.5%of them were in an
emergency room. As regards age, less than half of the nurses
(46.8%) were 30 years and less than 40 years.

As regards to their qualification all nurses were graduated from
secondary nursing school. About less than of them (43.7%) had
10 to less than 20 years an experience, and 34.4% of them had
more than 20 years an experience. All of the studied nurses
taught CPR in school and attended one course in CPR from
long time.

Table (2): Shows differences in nurses’ knowledge regarding
CPR throughout the program intervention. The results indicated
statistical significant improvements of nurses’ knowledge in
various areas of definition, causes, complications, and survival
chain (p<0.001).The most prominent improvement was in the
knowledge scores about definition, and survival chain for CPR
reaching 100.0%, 93% respectively in the immediate posttest.
Their levels were significantly higher than the pre-program
levels.

Table (3): Shows the differences in nurses’ knowledge
regarding sudden cardiac arrest throughout the program
intervention. The results indicated improvements of nurses’
knowledge in various areas of sudden cardiac arrest. These
improvements were statistically significant (p<0.001). The
most prominent improvement was in the score of knowledge
about definition, and risk factors of Sudden Cardiac Arrest
(SCA).  It reached 100.0% in the immediate post-test.  The
levels were significantly higher than the pre-program levels
(pretest).

Table 1 Socio-demographic characteristics of nurses;

Items N
n= (32) %

Working areas:
- Internal medicine

- Intensive care
-Operating theater
- Emergency room

- Surgery

5
12
6
4
5

15.6%
37.5%
18.8%
12.5%
15.6%

Age:
<20 years

20-<30 years
30-<40 years
40-<50 years

50+ years

2
5

15
6
4

6.3%
15.6%
46.8%
18.8%
12.5%

Qualification:
- Secondary nursing school
- Nursing technical institute

32
0

100.0
0.0

Years of Experience:
<1 years

1-<5 years
5-<10 years

10-<20 years
20+ years

0
3
4

14
11

0.0%
9.4%

12.5%
43.7%
34.4%

CPR Taught in school and
attendance courses in CPR:

Yes
No

32
0

100.0
0.0

Table 2 Differences in nurses’ knowledge regarding CPR
throughout the program intervention

Nurses’ knowledge
about

Time

X2 P-valuePre test
Immediate post

test
N % N %

- Definition 25 78.1% 32 100 115.604 <0.001*
- Causes 12 37.5% 27 86.7 93.463 <0.001*

-Complications 4 12.5% 25 79.0 62.047 <0.001*
-Survival chain 1 3.1% 29 93 81.735 <0.001*
-General right

instructions for CPR
3 9.3% 26 83.7 79.455 <0.001*
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Table (4): Shows the differences in nurses’ knowledge
regarding pulmonary arrest throughout the program
intervention. The results indicated improvements of nurses’
knowledge in various areas of pulmonary arrest, and in their
total score. These improvements were statistically significant
(p<0.001).The most prominent improvements were in the
scores of knowledge about definition of pulmonary arrest. They
reached 100.0% in the immediate posttest. Moreover the
percentages of satisfactory level in all knowledge areas
improved in the posttest. The nurses’ knowledge levels were
significantly higher than the preprogram level (pretest).

Table (5): Demonstrates the differences in nurses’ practice
regarding CPR throughout the program intervention. The
results indicated improvements of nurses’ practice in various
areas of pulmonary arrest. These improvements were
statistically significant (p<0.001).The most prominent
improvements were in the scores of practice about rescue
breathing. They reached 100.0% in the immediate posttest. The
nurses’ practice levels were significantly higher than the
preprogram level (pretest).

Table (6): shows the percent changes in the total scores of
nurses’ knowledge regarding CPR throughout the program
intervention .The highest percentages of improvement were in
nurses’ knowledge, between the immediate posttest and the
pre-program level (190.1±31.5).

Table (7): shows the percent changes in the total scores of
nurses’ practice regarding CPR throughout the intervention
program. The highest percentages of improvement were in
practice, reaching    (1470.1±110.2%) between the immediate
posttest and the pre-program level.

Table (8): Shows Comparison between nurses’ mean score and
standard deviation of studied nurses in relation to CPR
throughout the program intervention according to their working
area. It indicated no statistically significant associations
between the changes in the scores of either knowledge or
practice and working areas.

Table (9): Shows Comparison between nurses’ mean score and
standard deviation of studied nurses in relation to CPR
throughout the program intervention according to their age. No
statistical significance difference was found between nurses’
knowledge or practice and their age groups. nurses of age
category 30 years to less than 40 years  had the highest percent
change in their score of knowledge between the immediate post
program and the preprogram levels (199.0±32.0). Meanwhile,
nurses of 20 to less than 30 years old group had the highest
practice score percentage. This gain was between the
immediate post program and the pre-program levels
(1614.1±96.5).

Table (10): Shows Comparison between nurses’ mean score
and standard deviation of studied nurses in relation to CPR
throughout the program intervention according to their
experience. As evident in this table, no statistically significant
associations could be revealed between changes in nurses’
knowledge and practice scores and their years of experience,
p>0.05. Meanwhile, the most prominent improvements were
mostly in the nurses’ scores of those with 5 to less than 10years
experience.

Table (11): Shows partial correlation of nurses’ knowledge and
practice scores related to CPR adjusted for the effect of the
program intervention.  It demonstrated statistically significant
positive correlation between nurses’ knowledge and practice,
irrespective of the effect of the intervention program.
Significant correlations were found in relation to knowledge
and practice about rescue breathing (r=.440) and total
knowledge and practice.

Table 3 Differences in nurses’ knowledge regarding sudden
cardiac arrest (SCA) throughout   the program intervention.

nurses’ knowledge
about

Time
X2 P-valuePre test Immediate post test

N % N %
- Definition 20 62.5 32 100 120.412 <0.001*

- Causes 3 9.3 30 94 59.814 <0.001*
- Risk factors 1 3.1 32 100 62.754 <0.001*

- Signs and symptoms 7 21.8 27 85 60.822 <0.001*
- Preventive measures 10 31.2 31 99 75.208 <0.001*

- Complications 19 59.3 28 90 97.117 <0.001*

Statistically significant (*)

Table 4 Differences in nurses’ knowledge regarding
pulmonary arrest throughout the program intervention.

Nurses’ knowledge,
about

Time

X2 P-valuePre test
Immediate
post test

N % N %
- Definition 19 59.3 32 100.0% 101.362 <0.001*

- Causes 1 3.1 24 78.0% 58.851 <0.001*
- Signs and
symptoms

15 46.8 29 91% 94.352 <0.001*

(*) Statistically significant

Table 5 Differences in nurses’ practice regarding CPR
throughout the program intervention.

Nurses’ practice
about

Time
X2 P-valuePre test Immediate post test

N % N %
Primary survey 4 12.5% 29 91.0% 72.367 <0.001*

Chest compressions 2 6.2% 25 78.1% 67.498 <0.001*
Rescue breathing 9 28.2% 32 100.0% 94.735 <0.001*

Table 6 Percent changes in the total scores of nurses’
knowledge regarding CPR throughout the program

intervention.

@ % Change in
score

Minimum Maximum Mean SD

Post-Pre 111.45 217.66 190.1 31.5

@ % Change post Pre= 100 X (Post – Pre) / (Pre).

Table 7 Percent changes in the total scores of nurses’
practice regarding CPR throughout the intervention

program.

@ % Change
in score Minimum Maximum Mean SD

Post-Pre 1263.30 1550.0 1470.1 110.2

@ % Change post Pre= 100 X (Post – Pre) / (Pre).
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DISCUSSION
CPR is part of the chain of survival, which includes early
access (to emergency medical services), early CPR, early
defibrillation, and early advanced care[19]. Nursing
professionals are usually the first to witness a cardiac arrest at
the hospital. They are those who frequently call the assistance
team. Thus, these professionals need to have updated technical
knowledge and practical skills developed to contribute more
efficiently to cardiac arrest maneuvers [20,21].Some studies have
shown the presence of at least one professional trained in ALS
increase the survival of cardiac arrest victims[22]. Dane et al[23]

reported increase of the survival in around four times when the
Nursing professional was trained in ALS. So the aim of the
study was to evaluate the effect of a training program for
nurses on their knowledge and practice   about CPR.

The results of the present study revealed that all studied nurses
were secondary nursing schools graduates, most of them were
at the age group 30 years and less than 40 years and had an
experience more than 20 years. Hassain et. al [24]found that
majority of the study sample were female, with age ranged
from 20-50 years while the majority had general diploma in

nursing with average years of experience of 12 years.   The
results of the present indicated that all studied nurses taught
CPR in their school and attended one course in CPR  from long
time. This result is supported by Nagashema et al.[25]that  found
the majority of the nurses are much interested in CPR, and
most of them had received education and training in CPR as
students or after the graduation.

The assessment of the nurses’ knowledge  and practice
regarding CPR before program implementation, in the current
study, has shown that almost all studied nurses had statistically
significant lacking in the basic knowledge and practice about
CPR.

This result may be due to that most of the studied nurses were
diploma graduates, working since 20 years ago, poor
theoretical knowledge and demonstrated willingness and
motivation for courses on basic life support, and their
knowledge during school study years might be insufficient for
such a specialized service or forgotten. In addition to, there is a
lack of supervision and evaluation system for nurses during
their working. This points to an area of deficient continuing
nursing education.

These results were supported by Sandro et.al.[26]that found the
score in pre-course assessment was low (4.1 points). However,
this low percent is partly attributable to the average time of
completion of educational qualification of studied  sample was
superior to five years; that the average time of professional
activity was relatively low; and that a significant percent of
these professionals could not have had the chance to refresh
their knowledge on cardiac arrest since completion of
educational qualification. Besides this, there is lack of
permanent education programs in most health institutions.

Table 11 Partial correlation of nurses’ knowledge and
practice scores related to CPR adjusted for the effect of

the program intervention.

Knowledge and practices
scores in

Pearson partial correlation
coefficient P-value

-Primary survey .240
.132
.051

-Chest compressions .380 .042
-Rescue breathing .440 .007*

Total knowledge and practice .432 .012*

Table 8 Comparison between nurses’ mean score and standard deviation of studied nurses in relation to CPR throughout the
program  intervention according to their working area.

% Change in score

Working areas

ANOVA
(F)

P-
value

Internal medicine Intensive
care

Operating
theater

Emergency
Room Surgery

MEAN±SD MEAN±SD MEAN±SD MEAN±SD MEAN±SD
Knowledge:

Post-Pre 173.1±23.2 186.5±43.2 189.3±27.8 130.5±20.7 189.8±33.6 1.878 0.158
Practice: 1297.6±66.5
Post-Pre 1433.3±56.3 1363.3±116.5 1310.0±78.7 1404.2±103.8 1.856 .62

Table 9 Comparison between nurses’ mean score and standard deviation of studied nurses in relation to CPR throughout the
program intervention according to their age

% Change in
score

Age (years)
ANOVA

(F)
P-

value<20 20-<30 30-<40 40-<50 50+
MEAN± SD MEAN± SD MEAN± SD MEAN± SD MEAN± SD

Knowledge: 107.3±0
Post-Pre 185.7±29.3 199.0±32.0 191.7±13.4 189.3±13.1 2.786 .083
Practice:
Post-Pre 1192.1±0 1614.1±96.5 1354.7±114.3 1311.9±69.4 1363.2±25.3 1.595 .354

Table 10 Comparison between nurses’ mean score and standard deviation of studied nurses in relation to CPR throughout the
program intervention according to their experience.

% Change in
score

experience
t-

test
P-

value
<1 1-<5 5-<10 10-<20 20+

MEAN± SD MEAN± SD MEAN± SD MEAN± SD MEAN± SD
Knowledge:

Post-Pre 110.9±0 184.1±22.7 199.1±27.8 188.6±27.5 176.1±26.5 1.734 .200
Practice:
Post-Pre 1242.1±0 13880.0±84.1 1365.3±110.2 1390.0±126.4 1375.5±74.3 1.088 .464
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Moreover, Mokhtari[27]stated that nurse’ psychomotor skills in
CPR before training were low as the average psychomotor
skills scores in pre-test was 4.86 (about 18.7%). In the study of
Nagashima and colleagues, CPR practical ability of nurses was
17% [28]. Broomfield and Devlin showed that even the nurses
who had work authorization, they did not have sufficient
competence in skills of CPR[29].  Greig and colleagues in their
study reported that most of the personnels had weak
competence in CPR skill and differences of competence levels
ranged from 0% to 100% and the CPR skill scores in
“performing cardiac compression” was low[30]. Other
researchers also indicated the weak ability of nurses in CPR [29].

Concerning the effect of the intervention program, the findings
of the present study have shown statistically significant
improvements in nurses’ knowledge and practice regarding
CPR. This was noticed immediately after program
implementation in comparison to pre-test. This improvement
may be due to the in-service training program which did not
only stress the acquisition of knowledge of CPR but also
stresses on practical training to gain information and change
work practices using adequate courses or sessions, increased
motivation which is needed for achievement of the desired
objectives, availability of sources of information as booklet,
pamphlets as well as provision of sufficient materials and
supplies needed for achievement of the work. For the training
program, all nurses participated have taken booklet, pamphlets
and handouts for the program objectives and content as well as
sufficient materials and supplies were provided for the training
and not provided at the actual work situation

These results are congruent with Moser and Coleman [31]that
reported that The degree of CPR skill and knowledge
immediately after training indicated that the degree of
knowledge immediately after re-test increased considerably. In
several studies, the increase of nurses’ knowledge after
retaining was emphasized too [32,33,34,35,36,37]. Psychomotor skills
scores immediately after training increased from 18.7 to
93.9[27].

As for the percent changes in the scores of nurses’ knowledge
and practice throughout the program according to their age,
experiences, and work areas, the present study revealed no
association of statistical significance. This finding points to the
successful effect of the training program about CPR to all
nurses, irrespective of their age, experiences and work areas.
Nonetheless, nurses in the age group higher scores in their total
practice, although not reaching statistical significance.
Similarly, Wong and Lee[38], and Lee-Hsieh et al .[39] have
reported that younger nurses were more motivated to achieve
technical skills and acquire knowledge.

Aly[40]supported this result and mentioned that there was
significant negative correlation between age and total basic life
support practice score, also Moule et al.[41]stated that the level
of performance appeared to decrease in those greater than 50
years of old,. The result of the present study was contradicting
with Gohary[42]who stated that there was an improvement in the
level of nurses' performance with the increase in the years of
experience. Regarding to correlation between nurses'
knowledge and performance and their workplace, the present
study proved that there was no statistically significant

correlation could be detected between nurses' knowledge and
performance pre and post the program and their work place, in
this context, Hussain [24]and Parajulee[43]detected significant
differences between knowledge and working area of the
respondents.

CONCLUSION
The results of the present study revealed that there are
statistically significant improvement immediately after
program implementation regarding and throughout follow up
nurses’ knowledge and practice about cardiopulmonary
resuscitation.  Moreover, it was also found that statistically
significant relation between nurses’ knowledge and practice,
and there is no statistically significant associations between the
changes in the scores of either knowledge and practice and
socio-demographic characteristics.
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