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Background:

It is estimated that approximately one million neonatal deaths occur
worldwide every year due to perinatal asphyxia, and approximately 10%
of US newborns require basic resuscitative measures while 1% require
advanced measures such as positive-pressure ventilation (PPV), at
birth(1-2). These measures dramatically decrease rates of birth asphyxia.
Yet, up to 16% of initial resuscitation steps are not compliant with
Neonatal Resuscitation Program (NRP) guidelines and there is a 55%
non-compliance rate with advanced NRP measures, such as PPV (2-3).
When appropriate ventilation and oxygenation are delayed, neonates are
more likely to develop cardiopulmonary collapse and require mechanical
and pharmacologic support of cardiac output. While delivery hospitals are
required to have neonatal intensive care providers in house 24 hours a
day, they are often only called to deliveries that are deemed to have a
high chance of needing neonatal resuscitation. Therefore, labor and
delivery (L&D) nurses are often the first providers at unplanned
resuscitations and asked to start initial NRP steps and provide PPV if
necessary.

Objective:

We aim to identify areas of deficit in adherence to NRP protocol by L&D
nurses in the delivery room setting.

Methods:

This study was conducted at two delivery hospitals in Cincinnati, Ohio. Labir
and delivery nurses volunteered to participate in the study. Participants
completed a standardized manikin-based simulation involving a neonatal
delivery room resuscitation scenario. Adherence to NRP protocol was
assessed using a validated tool based on a neonatal resuscitation
curriculum. Resuscitations were evaluated using a modified simulation tool
and scored by trained study investigators. Time to initiating PPV was started
when the manikin was placed on the bed and stopped with first delivered
PPV. Time to effective PPV was then continued until PPV was given that
Induced chest rise in the manikin. Adherence assessments were reviewed
by all examiners to ensure internal validity. L&D nurses reported confidence
In effective NRP via 6-point Likert scale.
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Demographics Median (P25, P75)
Shifts per Month 12.0 (10.0, 12.0)
Years Experience as an L&D Nurse 2.5 (1.5, 8.5)
Years Since Initial NRP Training 3.0(1.3, 9.5)
Years Since Last NRP Training 1.0 (1.0, 2.0)
Times PPV Provided in Last 6 Months 1.0 (0, 2.0)
Level of Confidence (1-6) 4.0 (2.0, 4.0)

Results

Thirty-seven L&D nurses participated, with 2.5 years of median experience.
Median time since initial NRP training was 3 years; median years since last
NRP training was 1 year. L&D nurses washed their hands and checked
equipment in 40.5% of resuscitations. PPV was started by one minute in
56.8% of encounters, but was only effective in 32.4%. Median time to
initiate PPV was 55 seconds. Median time to achieve effective PPV was
108 seconds. L&D nurses rated confidence in performing an effective NRP
as 4 out of 6, but only 57.1% of all evaluated steps were performed
accurately.

Conclusions:

Our study demonstrated a significant decay in both NRP knowledge and
skill retention among L&D nurses. This is demonstrated by the prolonged
time it took for the majority of participants to achieve effective PPV after first
initiating PPV. This could represent either knowledge decay, forgetting the
troubleshooting steps to help achieve effective PPV, or skill decay, not
performing the troubleshooting steps effectively.

NRP certification lasts 2 years, however this study adds to the mounting
evidence that this interval between training may be too long. Multiple prior
studies have found that skill decay can occur in as little as 2 months after
NRP training and that providers were unaware of their own skill decay. This
Is consistent with our finding that L&D nurses had significant skill decay
despite a high level of confidence in their own abilities (5-7).

Rapid cycle deliberate practice has been shown to improve skill acquisition
and performance, along with sKkill retention for pediatric advanced life
support training (8). This could act as a model to develop a continuing
education curriculum for L&D nurses practicing NRP.

References:

1. van der Heide PA, van Toledo-Eppinga L, van der Heide M, van der Lee JH. Assessment of neonatal resuscitation skills: a
reliable and valid scoring system. Resuscitation. 2006 Nov;71(2):212-21.

2. Garvey AA and Dempsey EM (2020) Simulation in Neonatal Resuscitation. Front. Pediatr. 8:59.

3. Fuerch JH, Yamada NK, Coelho PR, Lee HC, Halamek LP. Impact of a novel decision support tool on adherence to Neonatal
Resuscitation Program algorithm. Resuscitation. 2015 Mar;88:52-6.

4. Pottle J. Virtual reality and the transformation of medical education. Future Healthc J. 2019;6(3):181-185 Garvey AA and
Dempsey EM (2020) Simulation in Neonatal Resuscitation. Front. Pediatr. 8:59.

5. Kaczorowski J, Levitt C, Hammond M, Outerbridge E, Grad R, Rothman A, et al. Retention of neonatal resuscitation skills and
knowledge: a randomized controlled trial. Family Med. (1998) 30:705-11.

6. Patel J, Posencheg M, Ades A. Proficiency and retention of neonatal resuscitation skills by pediatric residents. Pediatrics.
(2012) 130:515-21. doi: 10.1542/peds.2012-0149

7. Nadel FM, Lavelle JM, Fein JA, Giardino AP, Decker JM, Durbin DR. Assessing pediatric senior residents’ training in
resuscitation: fund of knowledge, technical skills, and perception of confidence. Pediatr Emerg Care. (2000) 16:73-6. doi:
10.1097/00006565-200004000-00001

8. Hunt EA, Duval-Arnould JM, Nelson-McMillan KL, Bradshaw JH, Diener-West M, Perretta JS, Shilkofski NA. Pediatric resident
resuscitation skills improve after "rapid cycle deliberate practice" training. Resuscitation. 2014 Jul;85(7):945-51. doi:
10.1016/j.resuscitation.2014.02.025. Epub 2014 Mar 4. PMID: 24607871.



