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Abstract

Background: Proper training of resuscitation team plays an important role in improving the quality
of resuscitation process. For this reason, transferring the knowledge of neonatal resuscitation plays an
important role in increasing the knowledge and skills of neonatal nurses. Based on this, this study was
conducted with the aim of examining the effect of cardiopulmonary resuscitation (CPR) training on
the knowledge of neonatal nurses.

Method: This semi-experimental study was conducted on 40 nurses working in the neonatal ward,
who had been selected by available sampling method. The data collection tool was the nurses'
knowledge questionnaire designed based on the latest guidelines of American Heart Association that
has been localized in Iran. The data was analyzed by SPSS-21 statistical software, using descriptive
statistics (table, mean, standard deviation) and inferential statistics (pair t-test).

Results: The score of neonatal nurses’ knowledge was 11.42 + 1.82 before the intervention and
increased to 14.62 + 1.92 after the intervention. However, paired t-test did not show a significant
difference between the scores of knowledge of neonatal nurses before and after the intervention (P <
0.01).

Conclusion: The results of this study showed the effectiveness of education on the knowledge of
neonatal nurses. Therefore, it is necessary for managers and healthcare officials to first evaluate the
cardiopulmonary resuscitation of neonatal nurses and based on that design appropriate training
programs to increase the knowledge and skills of neonatal nurses, which are the main factors in the
professional development of staff in any organization.
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Introduction
Cardiorespiratory arrest is considered a stressful
event in the care of hospitalized children and
infants (1). According to the report of World
Health Organization (WHO), approximately 3-6%
of infants need cardiopulmonary resuscitation (2).
About 99% of infant deaths decrease with
cardiopulmonary resuscitation (3). In most cases,
the chance of survival of infants in
cardiopulmonary resuscitation (CPR) is higher
than that of adults (4). Sufficient knowledge and
skill is the main requirement of effective
resuscitation within a golden time frame, which is
only a few minutes (5, 6). The skill and ability of
first people who encounter patients who just had a
cardiopulmonary arrest have a great impact on the
effectiveness of resuscitation process (7). The use
of guidelines for neonatal cardiopulmonary
resuscitation plays an important role in increasing
the knowledge and skill of treatment staff (8). The
latest revision of cardiopulmonary resuscitation
guideline was updated in 2020 by the American
Heart Association (9). Based on the results of
studies, correct training of CPR team plays an
important role in improving the quality of
resuscitation process (3). For this reason,
transferring the knowledge of neonatal
resuscitation plays an important role in increasing
the knowledge and skills of neonatal ward nurses
(10). Because the process of resuscitating infants
requires a high level of knowledge, awareness and
skills compared to adults (11). One of the reasons
for failure in cardiopulmonary resuscitation is the
lack of correct and principled implementation of
educational programs and retraining courses,
especially for nurses (12). For this reason,
sufficient knowledge, efficient training and
correct implementation of resuscitation process
increase the success rate of cardiopulmonary
resuscitation (13). According to the instructions of
neonatal resuscitation program (NRP), it is
important and necessary to follow the standard
protocols  of  neonatal  cardiopulmonary
resuscitation for successful implementation of
resuscitation (14). Because it is the responsibility

of neonatal nurses to recognize the condition and
time of resuscitation (10). Accordingly, the
process of cardiopulmonary resuscitation in the
neonatal department is considered a specialized
and sensitive skill in nursing care (15). Therefore,
it is necessary for managers and healthcare
officials to first prepare and organize training
programs for cardiopulmonary resuscitation of
newborns by fist examining and assessing the
knowledge and skill of nurses (16). Because
training is a powerful tool in professional
development and plays an important role in
improving the employees' performance and
efficiency (17). Therefore, it can be said that staff
training is a very strategic and important issue that
is considered a main factor in the growth and
development of any organization. Also, staff
training as the main factor in the development of
any organization is an important component of
any organization that makes the organization
dynamic and effective (18). Since education plays
an important role in increasing the clinical
efficiency of nurses and physicians in the care and
treatment process (9), the use of educational
processes plays an effective role in improving the
quality of clinical and nursing care (19, 20). Thus,
this study was conducted with the aim of
examining the effect of cardiopulmonary
resuscitation training on the knowledge of
neonatal nurses.

Method

This semi-experimental study with pre-test/post-
test design was conducted on 40 nurses working
in the neonatal ward of Shahid Sayad Shirazi
Hospital in Gorgan, Golestan province in 2022.
The inclusion criteria for this study included being
a nurse working in the neonatal ward with a
bachelor's or master's degree in nursing.
According to the prediction made, all the samples
were working in the neonatal department for 6
months after the training. Convenience sampling
method was used in this study with a non-random
manner.

The data collection tools included a demographic
information questionnaire (age, work experience,
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cardiopulmonary resuscitation training) and the
nurses' knowledge questionnaire in regard to the
cardiopulmonary resuscitation process. This
questionnaire with 20 questions on a 4-option
Liker scale has been developed based on the latest
guidelines of American Heart Association (2020)
regarding basic and advanced cardiopulmonary
resuscitation for infants. Questions in this
questionnaire are scored from 0 to 20 points. Each
correct answer is given a score of 1 and each
wrong answer is given a score of 0. Negative mark
is not given to wrong answers. The higher score in
this tool indicates the higher knowledge of
neonatal cardiopulmonary resuscitation.

In order to check the validity of this questionnaire,
after translating the American Heart Association
2020 guideline, it was given to 10 experts,
including nurses with master's degree in critical
care nursing and pediatric nursing, a cardiologist,
and a neonatologist. After checking the validity of
its content, some questions were changed
according to the experts’ opinion. Then, this
questionnaire was given to 10 people (3 nurses
with bachelor’s degree in nursing, 2 nurses with
master's degree in nursing, 2 nurses with doctorate
in nursing, 1 cardiologist, 1 neonatologist, and 1
staff with master’s degree in health education) to
determine its face validity. All 20 questions of this
questionnaire had an item score of above 1.5.
Therefore, the questions were retained in the
questionnaire. Then, the researcher gave the
questionnaire to 10 faculty members and
instructors  of cardiovascular  resuscitation
workshop to check its content validity and
determine its content validity ratio (CVR). They
were asked to choose one of the 3 options;
"necessary", "useful but not necessary” and "not
necessary" for each of the questions. Then, all 20
questions that had a score of above 0.62 based on
Lawshe table were kept in the questionnaire (23).
In order to measure the content validity index
(CVI) of the questionnaire, the same 10 people
who assessed its face validity determined the
relevance of each item by giving a score of from 1
(not relevant), 2 (relatively relevant), 3 (relevant),

or 4 (completely relevant). The items that obtained
the score of higher than 0.79 was considered
appropriate in terms of content validity index (23).
To measure the reliability of knowledge
questionnaire, it was given to the participants to
complete it after giving explanation that we intent
to measure the validity and reliability of the
questions, not the knowledge of participants. After
that, the questionnaire was given to 10 nurses
working in the the hospital who were not currently
working in the neonatal department. First, the
questionnaire was given to nurses and 2 weeks
later, it was given to the participants again in the
same format. To determine its reliability, the
paired t-test showed the correlation coefficient of
0.89 with the retest method. The ICC of 0.89 was
also obtained for this tool, which indicated an
appropriate agreement of evaluators.

In this study, the neonatal cardiopulmonary
resuscitation training was held in the training hall
of the hospital. The main lecturer of this course
was a pediatric nursing expert with clinical
experience in the neonatal department. Part of the
training course was also delivered by a specialist
in emergency medicine and neonates. The
educational content of this course was based on
the reference books of emergency medicine,
neonatal medicine and neonatal cardiopulmonary
resuscitation guidelines of the American Heart
Association and the latest published guidelines for
neonatal cardiopulmonary resuscitation along
with the neonatal resuscitation textbook. One of
the main topics of this training course was
familiarization with basic resuscitation skills,
advanced resuscitation  skills and  post-
resuscitation care. Data was collected by a
validated questionnaire before and after the
intervention. Before carrying out the study and
completing the questionnaires, explanation about
the confidentiality of personal information and
possibility of withdrawal at any time was given to
the participants, they were also informed about the
purpose of this study that and also the results of
this study will not be used to evaluate them. At the
time of completing the questionnaire, the
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researcher was present and answered any question
or doubts that the participants had. After
collecting the data, it was entered into SPSS-21
software to be analyzed by descriptive statistics
(table, average, standard deviation) inferential
statistics (paired t-test) at the significant level of
0.05.

Results

The mean age of participants in this study was
31.72 £ 7.52 years, and they had the mean work
experience of 8 years. All samples had experience
in cardiopulmonary resuscitation of infants. The
score of nurses’ knowledge before the
intervention was 11.42 + 1.82 and after the
intervention was 14.62 = 1.92. The paired t-test
did not show a significant difference between the
scores of nurses’ knowledge before and after the
intervention (P < 0.01).

Discussion

The results of this study showed that
cardiopulmonary resuscitation training increases
resuscitation knowledge of neonatal nurses.
Golfiroozi et al (2022) in their study to examine
the effect of education on the skills of emergency
nurses, showed that education significantly
increases the skill of cardiopulmonary
resuscitation in nurses (21). Hojjati et al. (2013)
also showed that in-service training courses
increase the knowledge and job skills of staffs, and
create behavioral changes in learners, which
increases patient satisfaction and improves the
quality of care (18). Karlsson (2023) in a study
revealed that necessary knowledge and skills of
neonatal nurses play an important role in the
success rate of cardiopulmonary resuscitation in
infants (14). In Billner's (2022) study, neonatal
cardiopulmonary  resuscitation  training, in
addition to increasing knowledge and skills,
motivated nurses to participate in the process of
neonatal cardiopulmonary resuscitation (22).
Yang SY (2022) examined the effect of virtual
reality program training on the knowledge and
performance of nursing students in regard to
resuscitation of newborns, and showed that
training had an effective role in increasing the

knowledge and efficiency of nursing students (1).
In Castera's study (2022), simulated training and
repetition of training processes improved the
performance and increased the knowledge of
nurses in neonatal cardiopulmonary resuscitation
(15). The results of Darvishpoor's study (2016)
showed that cardiopulmonary resuscitation
training based on educational models increases the
skills and attitudes of nurses (23). Mbinda (2022)
showed that the implementation of neonatal
cardiopulmonary resuscitation training programs
based on the needs of learners plays an important
role in increasing the effectiveness of CPR (16).
Meanwhile, the use of empowerment and training
models play a special role in the promotion of
nursing services (24, 25). An educational program
is considered valuable when it shows the effects of
education on changing the behavior and
performance of learners with reliable and
documented evidence (18). Therefore, it can be
said that teaching neonatal CPR helps nurses to
choose the correct action and perform it skillfully.
Therefore, choosing the method of neonatal
cardiopulmonary resuscitation training plays an
important role in increasing the knowledge and
skills of nurses as the first caregivers to newborns
(10). Also, the use of standardized care models
and guidelines play an effective role in increasing
the quality of nursing care (26). Since standard
training can increase the knowledge of nurses in
the field of basic and advanced cardiopulmonary
resuscitation, we recommend regular workshops
and training courses to be held theoretically and
practically to increase the knowledge of skills of
nurses in neonatal CPR (27). One of the
limitations of this study was its small size and the
absence of a control group for comparison. We
suggest future studies to evaluate the effectiveness
of these trainings in a longer period of time in
order to evaluate the long terms effect of
intervention.

Conclusion

Considering the effectiveness of training on
increasing the knowledge and skill of neonatal
nurses relating cardiopulmonary resuscitation,
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and since cardiopulmonary resuscitation is one of
the most important and necessary skills in
neonatal ward, more training and retraining
courses should be held for nurses in this regard.
We also suggest combined teaching methods and
models to be used for more effective teaching of
neonatal CPR.
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Table & Figure:
Table 1: Comparison of research units before and after the intervention in terms of the score
of knowledge of neonatal cardiopulmonary resuscitation

nowledge Mean + SD P-value
Pre-intervention 11.42+1.82 P<0.01
Post-intervention 14.62+1.92
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