REseARCH IN PEDIATRIC EDUCATION

Creation and Validation of Tool to Assess Resident R

Competence in Neonatal Resuscitation

Sara K. Kane, DO; Diane E. Lorant, MD

Check for
updates

From the Department of Pediatrics/Neonatology, Indiana University School of Medicine, Indianapolis, Ind

The authors have no conflicts of interest to disclose.

Address correspondence to Sara K. Kane, DO, Pediatrics/Neonatology, Indiana University School of Medicine, 699 Riley Hospital Drive,

RR208, Indianapolis, IN 46202 (e-mail: skkane @iu.edu).

Received for publication January 18, 2018; accepted September 10, 2018.

ABSTRACT

BACKGROUND: The American Board of Pediatrics requires
that pediatricians be able to initiate stabilization of a newborn.
After residency, 45% of general pediatricians routinely attend
deliveries. However, there is no standard approach or tool to
measure resident proficiency in newborn resuscitation across
training programs. In a national survey, we found a large vari-
ability in faculty assessment of the amount of supervision
trainees need for various resuscitation scenarios. Objective
documentation of trainee performance would permit compe-
tency-based decisions on the level of supervision required and
facilitate feedback on trainee performance.

METHODS: A simplified tool was created following the Neona-
tal Resuscitation Program (NRP) algorithm, with emphasis on
communication, leadership, knowledge of equipment, and ini-
tial stabilization. To achieve content validity, the tool was
evaluated by the NRP steering committee. To assess internal
structure of the tool, we filmed 10 simulated resuscitation sce-
narios, 9 of which contained errors. Experienced resuscitation
team members used the tool to assess performance of the team
leader in the videos. To evaluate the response process, the tool

was used to assess experienced resuscitators in real time at aca-
demic and non-academic sites.

REesuLTs: The NRP steering committee approved the tool,
providing evidence of content validity. Performance of the
team leader in the simulated videos was assessed by 16 evalua-
tors using the tool. There was an intraclass coefficient of 0.86,
showing excellent agreement. There was no statistical differ-
ence in scores between 102 resuscitations led by experienced
resuscitators at academic and nonacademic hospitals (P =.98),
which demonstrates generalizability.

CoONCLUSIONS: The tool we have developed to assess perfor-
mance in initiating newborn resuscitation shows evidence of
construct validity based on assessment of content and internal
structure (interobserver agreement, response processes, and
generalizability).

KEYWORDS: Entrustable Professional Activity; neonatal
resuscitation; resident competence
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WHAT's NEwW

We developed a novel tool to assess trainee perfor-
mance of leading newborn resuscitations and provided
evidence for its validity. The tool can be used in real
time and can be used to facilitate immediate educa-
tional feedback to trainees.

THE ACCREDITATION COUNCIL for Graduate Medical
Education requires training programs to provide data to
medical personnel regarding the level of supervision each
trainee should have for specific clinical scenarios, includ-
ing delivery room resuscitation of a newborn. The tradi-
tional model has been that after successful completion of
the Neonatal Resuscitation Program (NRP) and 1 year of
postmedical school training, residents are entrusted to lead
uncomplicated neonatal resuscitations without supervision
or formal assessment of their skills." However, studies
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have shown that competence drops off with time after com-
pleting an NRP course.” We surveyed neonatologists across
the country and found that the amount of supervision train-
ees receive in the delivery room is inconsistent and often
dependent on the postgraduate year of training.” There is
no standard approach or tool to measure performance in
newborn resuscitation outside of simulation.

The American Board of Pediatrics expects that pediatri-
cians should be able to initiate stabilization of a newborn,
as evidenced by the Entrustable Professional Activity
(EPA) “provide resuscitation and stabilization of neonates
and infants that aligns care with the severity of illness.””
A survey of general pediatricians indicates that 45% rou-
tinely attend deliveries after residency,” making an objec-
tive assessment of trainee performance in neonatal
resuscitation an important component of their training.

Given the limited number of neonatal resuscitations
trainees attend, postgraduate year of training is no longer
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an adequate surrogate for competency. The lack of longi-
tudinal assessment of individual trainees makes it difficult
for faculty to assess their ability to resuscitate a newborn.
Objective assessment of trainees’ skills would allow fac-
ulty to make competency-based decisions on the level of
supervision necessary. The aim of this study was to create
and provide validity evidence for a novel tool to assess
trainee performance of neonatal resuscitation.

METHODS

The 7th edition of the Neonatal Resuscitation guide-
lines up to, but not including, intubation of the neonate,
was used as a blueprint for the tool. Emphasis was placed
on communication, leadership, knowledge of equipment,
and initial stabilization. Competence in intubation was
not included because the updated neonatal resuscitation
guidelines no longer recommend routine intubation for
nonvigorous meconium deliveries.”

The tool was designed so that it could be completed
quickly and in real time. It consists of 10 yes/no questions
that can be filled out by the evaluator during or immedi-
ately after the newborn resuscitation (Figure).

The first step in providing validity evidence for the tool
was to examine the content. Because content domain is
usually left to the judgement of subject matter experts,’ the
tool was sent to the NRP Steering Committee of the Ameri-
can Academy of Pediatrics for review and approval.

The next step in providing validity evidence was to
assess the internal structure of the tool by measuring inter-
observer reliability. To achieve this, we developed 10 sce-
narios in which a trainee would be expected to initiate
neonatal resuscitation. One of the 10 scenarios had no
errors, and the other 9 contained 1 or more common errors
frequently performed by trainees. Scripts were written by
the primary investigator and were enacted by trained simu-
lation instructors using a high-fidelity newborn mannequin
(SimNewB; Laerdal, Wappingers Falls, NY). The scenar-
ios were videotaped at the Indiana University Simulation
Center, with 3 cameras positioned to record different
angles of the resuscitation. To determine whether individu-
als from various disciplines had a similar assessment of the
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resuscitation, the videos were assessed by 4 neonatologists,
4 neonatal fellows, 4 neonatal nurse practitioners, and 4
respiratory therapists. Individuals were trained in using the
tool by the primary investigator and were given copies of
the tool with instructions on its use. Individuals were asked
to watch each scenario once without rewinding and use the
tool to score the trainee’s simulated performance. The
scores were compared within each discipline and between
the entire cohort of evaluators to assess for interobserver
reliability, calculated by intraclass correlation coefficients.
Before using the tool to evaluate trainees in newborn
resuscitation, we needed to ensure that experienced resus-
citators usually performed each item on the checklist cor-
rectly. The tool was used to evaluate resuscitations
performed by neonatologists, neonatal fellows, and nurse
practitioners at 1 academic institution and 3 community
hospitals that have high-volume delivery services. As in
the simulated scenarios, team members performing the
assessment were trained by the primary investigator and
were given copies of the tool with instructions. We then
evaluated the performance of these skilled resuscitators
between disciplines and compared results between the
academic and nonacademic institutions. Logistic regres-
sion was used to compare performance between groups.
Approval for this study was obtained from hospital sites’
institutional review boards. The institutional review
boards did not require informed consent for this study.

ResuLTs

The NRP Steering Committee reviewed and approved
the tool, which provided validation evidence of the tool’s
content. Their approval was contingent on addition of the
third item on the checklist, “Does the resident address
delayed cord clamping?” which is recommended in the
7th edition of the Neonatal Resuscitation guidelines.’

Interobserver reliability was measured using the video-
taped simulation scenarios and comparing the results of the
evaluators’ score sheets with the known correct and incor-
rect maneuvers during the simulated scenario (Table 1).
The percent of evaluators who correctly identified errors
was 97%, and there was no significant difference between

Figure. Neonatal resuscitation evaluation tool.
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Table 1. Interobserver Reliability, Percentage Correct by Groups of Evaluators
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Question Overall Faculty Fellow Nurse Practitioner Respiratory Therapist

All 97% 97% 97% 96% 97%
1 99% 100% 100% 100% 95%
2 98% 98% 100% 95% 100%
3 99% 100% 100% 98% 100%
4 98% 98% 100% 98% 98%
5 84% 78% 90% 90% 78%
6 99% 100% 98% 98% 100%
7 97% 98% 98% 93% 100%
8 96% 100% 90% 93% 100%
9 99% 98% 100% 98% 100%

10 98% 98% 98% 100% 98%

the 4 groups of evaluators (neonatologists, neonatology fel-
lows, neonatal nurse practitioners, and respiratory thera-
pists, P=.77). Question 5 (titrating fraction of inspired
oxygen based on minute of life guidelines) was the least
likely to be identified correctly by all disciplines evaluating
the videos. To determine whether each discipline was
equally adept at using the tool, we calculated intraclass
coefficients for each question on the checklist across all
groups of observers (Table 2). The overall intraclass coeffi-
cient was 0.86, showing excellent agreement between all
observers. Question 5 had the lowest intraclass coefficient
of 0.45, which shows only moderate agreement. When that
question was removed from analysis, the overall intraclass
coefficient increased to 0.90.

To assess the tool’s response process and generalizabil-
ity, we used the tool to evaluate experienced practitioners
at 1 academic and 3 community sites. We examined the
percentage of checklist items that were performed correctly
by the neonatal resuscitator and compared academic and
nonacademic sites. There were 62 observations performed
at the academic center and 40 performed at community
hospitals. The checklist indicated that the entire resuscita-
tion was performed correctly 90% of the time at the aca-
demic site and 50% of the time at community hospitals
(P=.0006). Upon examination of the data, Question 3
(assessing delayed cord clamping) was completed 77% of
the time among all sites, with a large difference between
the academic and community sites (90% vs 37%). With
removal of Question 3 from analysis, the checklist indi-
cated that resuscitation was performed correctly 100% of

the time at the academic hospital and 83% of the time at
the community sites. There was no statistical difference
between the academic versus community sites (P =.98).
There were no adverse events during the observed resusci-
tations as a result of using the tool for assessment.

Discussion

The Accreditation Council for Graduate Medical Educa-
tion is moving toward EPAs as a more formal and objective
way of evaluating residents. An EPA is a “task or responsi-
bility that can be entrusted to a trainee once sufficient com-
petence is reached to allow for unsupervised practice.””
The pediatric EPA “resuscitate, initiate stabilization and
triage to align care with severity of illness” requires multi-
ple complex competencies that would be used in the resus-
citation of a neonate. Although few neonates require full
resuscitation after delivery, 10% need some assistance to
establish ventilation.® Although in situ simulation training
has facilitated education in neonatal resuscitation, perfor-
mance after simulation is not necessarily transferable to the
clinical environment.”'’ We previously studied the amount
of supervision neonatologists thought necessary for neona-
tal resuscitation and found significant variability.” There-
fore, an objective assessment of trainees’ ability to lead a
neonatal resuscitation is needed.

We developed an objective tool to assess trainees’ per-
formance in neonatal resuscitation and provide evidence
of construct validity, specifically in the areas of content
and internal structure (response processes, interobserver

Table 2. Interobserver Reliability, Intraclass Correlation Coefficients by Groups of Evaluators

Question Overall Faculty Fellow Nurse Practitioner Respiratory Therapist
All 0.86 0.85 0.88 0.84 0.91
1 0.94 1.00 1.00 1.00 0.76
2 0.90 0.87 1.00 0.76 1.00
3 0.97 1.00 1.00 0.90 1.00
4 0.86 0.79 1.00 0.79 0.79
5 0.45 0.20 0.56 0.63 0.70
6 0.95 1.00 0.90 0.90 1.00
7 0.84 0.84 0.84 0.69 1.00
8 0.85 1.00 0.73 0.76 1.00
9 0.94 0.87 1.00 0.87 1.00
10 0.83 0.79 0.67 1.00 0.79
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reliability, and generalizability).'""'” Content validity can
be defined as the degree to which elements of an assess-
ment instrument are relevant to and representative of the
targeted construct for a particular assessment purpose.'”
Provider knowledge, skills, and performance of NRP have
been shown to support the successful transition at birth and
reduce infant mortality.'* Therefore, we sought to establish
content validity by the NRP Steering Committee approval.

Evidence of the tool’s internal consistency was
achieved by using the videotaped simulation scenarios
and comparing the results of the observers’ score sheets
with the known correct and incorrect maneuvers during
the simulated scenario. There was no statistical difference
in the evaluation of the videos between disciplines (neo-
natologists, neonatology fellows, neonatal nurse practi-
tioners, and respiratory therapists, P =.77). Respiratory
therapists are an integral component of pediatric resusci-
tation teams.'” Their ability to use the tool to assess
trainee performance in neonatal resuscitation provides the
opportunity to evaluate every resuscitation a trainee leads.
This makes the tool applicable to real-life situations, in
which additional team members may not be available
solely to evaluate a trainee’s performance.

Although the overall interobserver reliability showed
excellent agreement, Question 5 on oxygen administration
per minute of life guidelines had the most variability
among observers. Upon further review of our simulated
videos, the minute of life timer was not easily visible to the
evaluator. Because this was a problem with the video and
not the evaluator, we analyzed the reliability both with and
without Question 5. Without Question 5, the intraclass
coefficient showed near-perfect agreement. However, titrat-
ing oxygen based on minute of life guidelines may be chal-
lenging in real-time resuscitations. Video recordings from
the delivery room of tertiary care hospitals show that many
infants don’t have resuscitation tasks completed within the
time frame recommended by NRP.'®

The response process and generalizability were assessed
by using the tool on experienced practitioners at 1 aca-
demic and 3 community sites. There was significant dis-
crepancy of checklist performance between academic and
nonacademic sites (90% vs 50%, P =.0006). Question 3
(assessing delayed cord clamping) was the major contribu-
tor, with 90% versus 37% completion between the aca-
demic and nonacademic sites respectively. One of the
community sites had not yet adopted delayed cord clamp-
ing because this is a new addition to the most recent edition
of the NRP guidelines. After removing this question, there
was no difference in performance between the academic
and nonacademic sites (P =.98). Adding cord clamping to
the tool emphasizes the benefits of delayed cord clamping
and is an important educational aspect of the tool."’

We created and provided validity evidence for this tool
to provide neonatologists, neonatal fellows, and neonatal
nurse practitioners an objective way to determine the level
of supervision a trainee may need to lead a neonatal resus-
citation. The tool is short, easy to use, and can be com-
pleted in real time. It has universal adaptability to
academic and community delivery centers and doesn’t
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require additional personnel to be present for the evalua-
tion of the trainee. However, there are several limitations
to the tool’s utility. Because most infants require minimal
resuscitation, a trainee may appear competent to lead a
resuscitation unsupervised by performing the initial steps
in resuscitation correctly but not be able to successfully
complete all the steps up to intubation. The assessment
tool does not include intubation because delivery room
intubation is less frequent now that it is no longer recom-
mended to intubate and suction a nonvigorous infant with
meconium-stained fluid.” However, intubation may be
unanticipated and is a required skill by the American
Board of Pediatrics for all pediatricians.

Although experienced resuscitators performed the
entire checklist correctly 90% of the time, we have yet to
establish a passing score for trainees. An additional study
is ongoing to determine how many successful resuscita-
tions a trainee needs to lead before consistently perform-
ing each step in the tool correctly. This study is designed
to evaluate the intended and unintended consequences of
the assessment tool before using it to attest competence.
In the meantime, the tool is used to educate trainees and
give immediate objective feedback to refine their resusci-
tation skills.
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