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ABSTRACT

Globally 2.7 million neonatal deaths are reported annually and among these 25% instigated by birth asphyxia. A
substantial proportion of these deaths can be prevented through simple resuscitation efforts, in which education
plays an integral role. Hence, it is important to assess if neonatal resuscitation educational interventions (NREI)
integrating with varying instructional methods improve educational outcomes among undergraduates. We
searched PubMed, Medline, Embase, Science Direct, Google Scholar, Cochrane. We selected randomized
controlled trials (RCT), Non-randomized and cohort design had an education and comparing two educational
interventions, describing at least one of our definite outcomes. A total of 13 manuscripts were relevant to the
review, in which 7 papers comprises (level 1), 5 (level 1), and 2 (level IIl) were included. We found strong evidence
on NREI for imparting knowledge and skills among undergraduates, nevertheless, little evidence exists for the

long-term sustainability effect.
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INTRODUCTION

Globally 2.7 million neonatal deaths are reported annually!
and are estimated as 46% of the total deaths of under-five
children.? Nevertheless, the proportion of neonatal death is
different from country to country. In developed countries, it
is estimated as 3.7/1000 live birth whereas in developing
countries the rate is about 10 times more in number.?
Although there are several contributing factors. However,
birth asphyxia is the major cause accounts for 25% of
neonatal deaths.! While the poor quality of care is another
significant factor associated with approximately two-third of
neonatal deaths worldwide.* Hence, both of these factors
can be controlled through trained birth attendants in which
education plays an integral role.

The first educational program in neonatal
resuscitation was introduced in 1987 by the American
Academy of Pediatrics Neonatal Resuscitation Program
(NRP) in the United States.®> Since its inception in the
neonatal resuscitation program, we are still in the struggle
to find out the best strategies to disseminate NRP
knowledge, training, and guidelines to health providers that
promise the best outcome.® While the educational efficacy
is inclined by the instructional design including but not
limited to skill learning, deliberate practice, mentoring,
feedback, evaluation, and other advanced educational
approaches. Consequently, enhancing instructional design
in different innovative settings can improve educational
outcomes.”

Hence, little published data on this phenomenon is
available regarding undergraduate students. That
determines the best way to educate them in performing the
skills that urgently require an infrequent needed such as
neonatal resuscitation. Therefore, this systemic review is to
synthesize the evidence that addresses the efficacy of
NREI in emerging knowledge and skill among
undergraduate students. Additionally, this review helps in
classifying the active approaches in the education of

undergraduates that best meet to achieve their educational
goals.

MATERIALS AND METHODS

A total of 2,220 articles were found initially and 718 papers
were duplicated. Subsequently, screening for title and
abstract 70 studies had to meet our inclusion criteria.
Ultimately, 13 articles were selected after full-text review
analysis. We searched the databases of PubMed, Medline,
Cochrane, Science Direct, Embase, Google Scholar for
relevant articles and follow PRISMA guidelines for reporting
systemic review. All published literature with the
independence of the timeline and written in English were
included. Empirical studies assessing the effect of an
educational intervention in neonatal resuscitation among
undergraduates including medical, nursing and midwifery
students were eligible. The randomized controlled trials
(RCTs), nonrandomized, retrospective, and prospective
cohort design, with or without control reported at least one
of our outcomes’ knowledge and skill.

The search strategy was (newborn OR neonatal) AND
resuscitation) OR (newborn OR neonatal Resuscitation)
AND (Teaching OR education OR training OR Intervention)
OR (skills OR knowledge) AND (undergraduate students
OR Nursing students OR medical students OR Midwifery
students) OR (newborn OR neonatal resuscitation) AND
(Teaching OR education OR training OR Intervention) AND
(skills OR knowledge) AND (effect OR Impact) OR
(newborn OR neonatal Resuscitation) AND (Teaching OR
education OR training OR Intervention) AND (skills OR
knowledge) AND(effect OR Impact) AND (undergraduate
students OR Nursing students OR medical students OR
Midwifery students).

Two reviewers independently extracted and manage
all data any confusion and discrepancy, were resolved
through mutual discussion, and contact the relevant study
authors for further clearance. Further, disagreements were
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resolved from a third independent reviewer (MA) who
independently cross-check all data.

RESULTS

The study participants were undergraduate medical,
nursing, and midwifery students. The sample size varied
from 10 to 1214 study participants. A total of 7 studies were
Randomize control trials (level 1), 4 quasi-experimental
(level 2), 1 retrospective cohort, and 1 was prospective
cohort study (level 3) according to ILCOR level of evidence
guideline. All the studies were evaluating the NREI on
changes in knowledge and skill of undergraduate students
as a study outcome. The knowledge was tested after
intervention through multiple choice questions (MCQs) or
written tests while the skill was tested through a skill
checklist or objective structured clinical examination
(OSCE) [Table 1].

Effect of NREI based on simulation: Since its inception
simulation is the chief component of neonatal
resuscitation.® Lai et al® investigating the efficacy of a brief
simulation-based workshop on updating knowledge in
neonatal resuscitation. The 56 final-year medical students
were retrospectively analyzed for intervention. The pretest
knowledge score was 11.7+2.5 and the post-test was
16.2+1.9 had P<0.001. Promising was the fact that
students significantly improve knowledge in post-
intervention.

Curran et al'®© compare the efficacy of high fidelity
versus low fidelity simulation among 66 third-year medical
students in Canada. The students were randomly assigned
to high and low fidelity groups. The study found both
approaches were equally effective (p= 0.45) with high
fidelity means the score was 10.3, and low fidelity means
the score was 10.0. A further study to evaluate the effect of
high versus low fidelity simulation was conducted by
Nimbalkar et al*' among 101 final-year medical students in
India. The theoretical content was the same for both
groups. Following lectures, students were divided into low
and high fidelity through randomization. Overall, knowledge
and skill were improved with insignificant difference. As the
post-test knowledge score of the low fidelity group and high
fidelity were 33.90+3.28, 35.16+2.67 with p= 0.39 and
mean skill score were 29.67+5.57, 31.46+6.14 with p=0.92
respectively.

Further, Abusaad and Ebrahem!? studied the
simulation-based education (SBE) versus the traditional
method among 100 pediatric nursing students in Egypt.
The SBE group practice skill through simulation scenarios
on high fidelity simulator whereas, the traditional group
practice on the static manikin. Overall, both SBE and the
traditional method improved knowledge and skill. However,
the mean final score of knowledge in the SBE group was
17.70+2.82 significantly higher than the traditional method
of 20.08+1.71. Similarly, the mean final score of skill in the
SBE group was 37.06+5.82 significantly higher (P<0.005)
than the traditional method 22.92+8.00.

In another study, Saeidi and Gholami'® were
assessing the proficiency of simulation-based education
versus the traditional method in Iran. An equal number of
students were divided into Simulation-based education
(SBE) group and a traditional group. The SBE group
establishes skills on a moulage while the other learns

through the traditional method. Overall, both interventions
improve knowledge. Yet, the post-test score of SBE
19.31+0.5 was significantly higher than the traditional group
14.25+1.35 with p<0.001 was found.

Finally, the role of simulation as a booster strategy
was observed by Curran et al'* who compared 2 booster
strategies of a computer-assisted high-fidelity simulator
(ANAKIN) with instructional video after an NRP training.
The 60 (3rd -year) medical students were randomly
assigned to booster strategies either the ANAKIN system
or an NRP instructional video at 4-month after the NRP.
Both strategies were found ineffective in improving
knowledge and skill as a booster with the mean knowledge
score for the experimental group was 21.43+2.11 and the
control was 20+2.53 without any significant difference.
NREI based on Computer-assisted Teaching: Kumar
and Ptidar!® investigated the expediency of computer-
assisted teaching on knowledge acquisition in neonatal
resuscitation. The 60 (3" year) nursing students and assign
equally to the experimental and control group. The
experimental group was provided a 45minute computer-
assisted teaching in neonatal resuscitation. However, the
control group did not receive any education. The study
found computer-assisted teaching was effective as the
post-test mean knowledge score for the experiment group
was 21.76+1.6 significantly higher than the control group
11.33+1.1.

NREI based on Pediatric Basic life support (PBLS):
Lopez-Herce et al*® compare the efficacy of two courses
Pediatric Basic Life Support (PBLS) with Pediatric
Immediate Life Support (PILS). The study retrospectively
analyzed the results of 1214 medical students enrolled in
the PBLS and PILS courses during their final year. The pre-
test knowledge means score for PBLS was 11.4+2.8
compared to the post-test 19.4+1.8 had P<0.0001. The pre-
test mean knowledge score of PILS was 17.3+3.7 compare
to post-test 29.1+1.3 had P<0.0001. The skill test of PBLS
had a pass rate of 97% compared to the PILS pass rate of
99%. Both interventions were found equally effective
regarding the acquisition of knowledge and skill.

NREI based on Video assisted teaching: Elarousy et al'’
evaluating the efficiency of E-learning in enhancing
knowledge, skill in neonatal resuscitation among
undergraduate nursing students. The students were
randomly assigned to the experimental and control group
and taught through demonstration and redemonstration.
The experimental group additionally received a video on
neonatal resuscitation in the second week. The total
knowledge score for the control and experimental group
was 4.12+0.93, 4.67+0.82 respectively (P=0.067). While,
the final mean skill score for the control and experimental
group was 18.96+1.90, 19.13+1.73 respectively (P=0.775).
The study reported insignificant differences among both
groups.

A further study by Pinar et al*® was investigating the
effectiveness of video-assisted simulation education among
nursing students in Turkey. The students were selected
randomly and further randomly allocated in the intervention
and control group. Following the lecture, the intervention
group received a video-based simulation education. The
post-test mean score for knowledge for intervention and
control groups was 13.48+1.44 and 12.00+1.22
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respectively with p<0.001. Similarly, the post-test mean skill
for the intervention group was 18.43+2.46 significantly
higher than the control group 10.09+3.17 with P<0.05. The
study reported that the addition of video-based simulation
with theory potentiates the effect significantly.

Another study by Stephan et al'® compared the

usefulness of video teaching versus peer teaching in
pediatric basic life support (PBLS). The 88 (4™ year)
medical students were randomly assigned to video
teaching and peer teaching groups equally. A 12-minute
video teaching and peer teaching session were conducted
separately for both groups. The peer teaching group
accomplish a significantly higher score was 19.0+0.4 as
compared to video teaching 17.3+£0.5 had P=0.008.
NREI based on other methods: Kim and Ahn?® compare
the impact of 5 step method of George and Doto versus 2
steps traditional method in the learning of pediatric CPR.
The post-intervention mean knowledge score for control
was 13.94+1.85 and experimental 14.46+1.62 with an
insignificant difference (p=0.248). Yet, the performance
ability for control was 7.03+1.33 and experimental
8.71+1.48 had p<0.001. The 5-step method suggestively
enhances performance as compare to the traditional
method.

Nourkami-Tutdibi et al?* compared the effectiveness

of modifying Peyton's approach versus traditional Peyton's
four-step approach (P4S) on augmenting knowledge and
skill in neonatal resuscitation. The 94 medical students of
4" and 5" year randomly assigned to control and trial
groups. The post means knowledge for control and trial
was14.0+3.3, 14.8+3.2 respectively with p<0.187. Similarly,
the final skill score for control and trial was 27.3+2.6,
27.6£2.3 with p<0.527. Neither the traditional nor the
modified Peyton approach had any significant difference in
cognitive and technical skills.
Retention of cognitive and Technical skill: Maintenance
of knowledge and skill was observed by 7 studies range
from 1 month to 10 months after the intervention. All the
studies conducted by Lai et al®, Curran et al', Nimbalkar et
al'l, Abusaad and Ebrahem!?, Kim and Ahn%° and
Nourkami-Tutdibi et al?* reported a decline in skill and
knowledge after the interval. Only one study conducted by
Stephan et al'® reported an increase in skill at 10weeeks of
interval. The post knowledge and skill difference with
follow-up were presented in Table 2.

DISCUSSION

Globally, educational training in neonatal resuscitation is
well established and acknowledged by the students and

Table 1: Description of reviewed studies

medical personnel. However, little published literature
defined, measured, and reported on teaching strategy,
length of the program as well as the outcome on the
cognitive and psychomotor level among undergraduates. In
a previous review of resuscitation training by Meaney et
al??> also established the concept that the baseline
knowledge and skill vary between and within disciplines
and become challenging with a change in location. Thus, it
is highly imperative to define each system, student type,
educational tactics, baseline measurement, and its
outcome could be established.

This review established 13 papers grounded on NREI
geared toward enhancing knowledge and skill among
undergraduate students. Six of the studies utilized
simulation in which one study by Lai et al® established
simulation effective in improved knowledge. While three
studies Curran et al'°, Nimbalkar et al*! and Curran et al*4
compared the efficiency comprising high versus low fidelity.
All studies (level I) are in the same line that high fidelity and
low fidelity were equally effective in enhancing knowledge
and skill among undergraduates. These results were
contrary to Abusaad and Ebrahem!? & Saeidi and
Gholamit® (level IlI) who reported high fidelity was
significantly more effective as compared to the traditional
static manikin. While Kumar and Ptidar'® (level Il) reported
computer-assisted teaching was significantly effective as
compare to control in upgrading knowledge.

Further, two studies of (level 1) were conducted by
Elarousy et al'” & Pinar et al'® on the effectiveness of video
learning. Both studies' results were in accordance that the
addition of video-based simulation with theory potentiates
the effect significantly. While, another study by Stephan et
al'® reported peer learning is a more effective approach to
enhancing skill as compared to videos. Retention of
knowledge and skill further studied by 7 articles range from
1 month to 10 months after the intervention. All papers
reported decline occur at cognitive and psychomotor level
irrespective of the type of strategy and duration of the
program. Based on the results of our systemic review,
NREI proved effective in enhancing knowledge and skill
with added innovative instructional design based on
simulation, computer-assisted, e-learning, and peer
learning. Our study accentuated the need for further
studies to investigate the optimal frequency of booster
strategies for knowledge and skill maintenance though
NREI upgraded performance primarily. Yet, cognitive and
technical skills decline with time.

I Participants . Intervention ) Outcomes
Author Design (Level) (sample Size) Comparison +Length Evaluation (p-value)
NRP booster via computer Insignificant results
14 3rd-year medical Pretest-posttest . _ - _ NRP checklist (skill), | (p=.927 for
Curran et al RCT (1) students (n=60) with CG simulator (n=30) vs video(n=30) + MCQ (Knowledge) Knowledge, 1 p
4 months - :
=0.841 for skill)
. . NRP learning through high (n=31) A
10 3rd year medical posttest- only with e - Mega code Insignificant results
Curran et al RCT (1) students (n=66) cG ;Z;;W fidelity simulator (n=35) + 2 Assessment (Skill) (p=0.45)
MCQ Significant results
. . Quasi- Nursing students pretest-posttest CPR 5-step method (n=28) vs . (P=.248 for
Kim & Ahn experimental (1) (n=61) with CG traditional (n=33) N. R gﬁggng(gsaﬁ)k'" knowledge,
P<0.001 for skill)
Saeidi & Quasi- 2" year nursing pretest—posttest simulation-based (n=40)) VS Knowledge Significant results
Gholami*® experimental (Il) students (n=80) with CG traditional method (n=40), 4 weeks | questionnaire (p<0.001)
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Nourkami-Tutdibi
etal®

Prospective RCT

4th to 5th-year
medical students
(n=123)

posttest- with CG

Modified Peyton's four-step
approach (n=52) VS traditional
Peyton's four-step (n=42), (12
weeks)

MCQ (Knowledge),
Mega code (skill)

Insignificant results
(P<0.187 for
knowledge,
P<0.527 for skill)

Nimbalkar et al**

RCT (1)

5"-year medical
students (n=101)

pretest-posttest
with CG

High fidelity simulation (n=50) VS
low fidelity (n=51), 3 days

MCQ (Knowledge),
Mega code (skill)

Insignificant results
(p=0.92 for skill
p=0.39 for
knowledge)

Stephan et al*®

Prospective RCT

4™-year medical

posttest- with CG

Peer teaching (n=44) VS Video-
based pediatric BLS (n=44), 1

OSCE for skill

Significant results

0] students (n=88) week (p=0.008)

. 9 Retrospective 5"-year medical Pre- and post- Neonatal Resuscitation Provider Significant results
Laietal cohort study (I11) students (n=56) ment (NRP) program, 6 weeks MCQ (Knowledge) (p=0.001)
Lopez-Herce et Prospective 5" year medical pretest-posttest pedlatrl_c b_as!c life support (n=738) MCQ (Knowledge), Insignificant results

16 _ with Control VS pediatric immediate life T -
al cohort (I11) students (n=1214) _ criteria for skill (p<0.0001)

Group support (n=476), 3-days
Knowledge
Abusaad & Quasi- Nursing students pretest-posttest Simulated based (n=50) versus questionnaire Significant results
Ebrahem?*? experimental (1) (n=100) with CG traditional (n=50), (N.R) (knowledge), (P<0.005)
checklist (skill)
- d . g Computer Assisted Instructions Significant
Kumar & Ptidar®® S:paesrlimental an ztuggzisnéjr:jgl(% \[,)Vriztart]eétGWSttest (n=30) with control group (n=30), g:zg:;i%(;ire difference
45 min (p<0.005)
Pinar et al®® RCT () Nursing students pretest—post test video-based simulation (n=23) Vs Knowledge Form, Significant results
(n=46) with CG lecture (n=23), 3 hours OSCE for skill (p<0.005)
| L | NCQ (knowledge). | g nce "
Elarousy et al'’ RCT (1) Nu_rsmg students posttest-only with V|deo—bas_ed E-learning (n=15) VS Neona'tal ) (p=0.067 for
(n=40) CG lecture (n=25), 2 weeks resuscitation knowledge

checklist (skill)

p=0.775 for skill)

NR (Not Reported), CG (control Group), MCQ (Multiple-choice question), OSCE (Objective Structured Clinical Examination)

Table 2: The post knowledge and skill difference with follow-up measures

Author

Post knowledge

Retention Knowledge

Post skill

Retention skill

Curran et al*®

Exp 21.43+2.11
Cont. 20+£2.53

|After 8 months
Exp 21.18+2.77
Cont. 20.07+ (2.69)

Exp 232.76+14.72
Cont.227.21+14.18

|After 8 months
Exp 210.98+22.5
Cont. 199.89+13.81

Kim & Ahn?

Exp 14.46+1.62
Cont.13.94+1.85

|After 6 months
Exp 12.57+1.68
Cont. 11.79+2.47

Exp 8.71+1.48
Cont. 7.03+1.33

|After 6 months
Exp 4.96+1.79
Cont. 3.85+1.90

Nourkami-Tutdibi et al*

Exp 27.6+2.3
Cont. 27.3+2.6

|After 6 months
Exp 25.1+4.3
Cont. 25.6+4.3

Nimbalkar et al**

Exp 35.16+2.67
Cont. 33.90+3.28

|After 3 months
Exp 32.91+3.57
Cont. 32.43+3.33

Exp 31.46+6.14
Cont. 29.67+5.57

|After 3 months
Exp 29.25+6.17
Cont. 30.15+5.56

Stephan et al*®

Exp 19.0£0.4
Cont. 17.320.5

TAfter 10 weeks
Exp 20.6+0.4
Cont. 18.6+0.5

Lai et al®

16.2+1.9

|After 1 month
13.6+2.3

Abusaad & Ebrahem?*?

Exp 20.08+1.71
Cont. 17.70+2.82

|After 3 months
Exp 19.94+1.80
Cont. 17.38+2.62

Exp 37.06+5.82
Cont. 22.92+8.00

|After 3 months
Exp 36.74+5.56
Cont. 21.84+7.09

Exp (Experiment), Cont. (Control), | (decrease) 1 (increase)

CONCLUSION

This review shows that the execution of NREI expands 3.
cognitive and psychomotor skills. Particularly, the alliance
of simulation and self-reliant learning integrating with
computers, and videos has the potential to improve
learning as compared to traditional methods. Yet, evidence 4.
regarding sustaining effect is limited. Further research is
looked for to augment the programs with additional good

quality, multicenter

randomized

controlled

studies

investigating the NREI with mixed instructional designs for 5.

retaining effect

is warranted.

Moreover,

the best

combination of settings, strategy, type, and frequency of

booster strategies is inevitable to improve retention.
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