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OBJECTIVE: To develop a scoring system that can assess the multidisciplinary management of
respiratory failure in a pediatric ICU. METHODS: In a single tertiary pediatric ICU we conducted
a simulation-based evaluation in a patient care area auxiliary to the ICU. The subjects were
pediatric and emergency medicine residents, nurses, and respiratory therapists who work in the
pediatric ICU. A multidisciplinary focus group with experienced providers in pediatric ICU airway
management and patient safety specialists was formed. A task-based scoring instrument was de-
veloped to evaluate a primary airway provider’s performance through Healthcare Failure Mode
and Effect Analysis. Reliability and validity of the instrument were evaluated using multidisci-
plinary simulation-based airway management training sessions. Each session was evaluated by 3
independent expert raters. A global assessment of the team performance and the previous experi-
ence in training were used to evaluate the validity of the instrument. RESULTS: The Just-in-Time
Pediatric Airway Provider Performance Scale (JIT-PAPPS) version 3, with 34 task-based items (14
technical, 20 behavioral), was developed. Eighty-five teams led by resident airway providers were
evaluated by 3 raters. The intraclass correlation coefficient for raters was 0.64. The JIT-PAPPS
score correlated well with the global rating scale (r � 0.71, P < .001). Mean total scores across the
teams were positively associated with resident previous training participation (� coefficient 7.1 � 0.9,
P < .001), suggesting good validity of the scale. CONCLUSIONS: A task-based scoring instrument
for a primary airway provider’s performance with a multidisciplinary pediatric ICU team on
simulated pediatric respiratory failure was developed. Reliability and validity evaluation supports
the developed scale. Key words: intubation; pediatric; ICU; simulation; training; residents; nurses;
respiratory therapists; airway. [Respir Care 2012;57(7):1121–1128. © 2012 Daedalus Enterprises]

Introduction

Tracheal intubation in the pediatric ICU (PICU) is a
life-saving procedure for critically ill children. The major-

ity of the airway management procedures in the PICU are
non-elective and urgent.1,2 Skilled laryngoscopists and
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trained multidisciplinary teams are necessary for this crit-
ical procedure.3,4 Unfortunately, this procedure is often
troubled with unexpected adverse tracheal intubation as-
sociated events.1,2,4-9 Those unwanted events are some-
times associated with providers’ skills and experiences.
Importantly, some of the required skills are not only tech-
nical psychomotor skills, rather, behavioral and teamwork
skills similar to adult and pediatric resuscitation.3 There-
fore it is essential to have individual and team-based air-
way management training in the PICU for the safety of
critically ill children.

Simulation-based individual and team training have been
proven to be effective in improving technical skills and
teamwork skills in central line insertion, trauma resusci-
tation, or advanced cardiac life support training in the
clinical setting.10-12

To assess the effectiveness of the training in the simu-
lation-setting or at the bedside, a reliable and valid mea-
surement for provider performance is essential.13,14 How-
ever, this type of scale for pediatric airway management
has not been available. We therefore attempted to develop
and evaluate an objective instrument to rate a primary
airway provider’s performance with a PICU multidisci-
plinary team in pediatric airway management. We sought
to evaluate the properties of this instrument for its reli-
ability and validity in simulation as the first step.

Method

Setting

This study was conducted in the PICU at a single ter-
tiary children’s hospital, with institutional review board
approval. The PICU is a 45 bed, tertiary PICU staffed with
20 faculty, 15 pediatric critical care medicine fellows, and
approximately 150 nurses. Eight to ten pediatric or emer-
gency medicine (non-anesthesiology track) residents ro-
tate in the PICU every month. At least 4 respiratory ther-
apists are always on duty in the unit at any given time.
Each ICU intubation is supervised by a pediatric critical
care medicine board certified/eligible ICU attending and/or
a PICU fellow. Other members of the bedside airway team
include a resident, 2 ICU nurses, and at least one ICU
respiratory therapist.

Design

This study was conducted as part of a quality improve-
ment educational study: Just-in-Time Simulation Training
on Tracheal Intubation Procedure. This educational inter-
vention focused on the basic and advanced airway man-
agement by a non-anesthesiology (pediatric or emergency
medicine) resident trainee, PICU nurse, and a respiratory
therapist. This study design was published elsewhere.4

Briefly, the airway team consisted of one of the on-call
residents, PICU nurses, and respiratory therapists, who
received a 20-min multidisciplinary simulation-based air-
way management training in the morning. The on-call res-
ident also received a 10-min skill refresher training for the
psychomotor intubation skill, using a pediatric airway
trainer (Laerdal, Wappinger Falls, New York). One con-
federate was present to act a role for the second PICU
nurse, who prepared the medication and served as a docu-
menter, as requested by the team. When the PICU nurse
was not available for participation, another confederate
was used as a PICU role nurse.

Two scenarios were used, in a randomized fashion, for
the simulation training (see Appendix A in the supplemen-
tary materials at http://www.rcjournal.com). Both scenar-
ios involved the management and placement of a tracheal
tube in the PICU. Each scenario started with a different
stem (scenario A was bronchiolitis, scenario B was pneu-
monia). The initial and programmed vital sign changes for
the provided actions were identical. Each scenario required
the same skills to resuscitate the patient and perform in-
tubation. Each scenario was divided into 2 stages, based
on the required skills: basic airway management stage (re-
quirement of proper bag-valve-mask ventilation), and ad-
vanced airway management stage (requirement of tracheal
intubation and appropriate confirmation).

Development of the Trichotomous Just-in-Time
Pediatric Airway Performance Scale

The Just-in-Time Pediatric Airway Provider Perfor-
mance Scale (JIT-PAPPS) was developed de novo, be-

QUICK LOOK

Current knowledge

Pediatric airway management in the pediatric ICU is a
team based activity, and the risks and the skills required
for successful airway management are different from
airway management in the operating room. Team based
airway management training in the pediatric ICU may
enhance safety.

What this paper contributes to our knowledge

The Just-in-Time Pediatric Airway Provider Perfor-
mance Scale (JIT-PAPPS) was developed to assess a
physician airway leader’s ability to stabilize a patient
with impending respiratory failure. Healthcare Failure
Mode and Effect Analysis was used to develop the
scale for a successful airway management of pediatric
respiratory failure by a team in the pediatric ICU. The
JIT-PAPPS was found to be valid and reliable.
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cause similar scales were not available at the time of the
study. This scale was developed to assess a physician air-
way leader’s ability to stabilize a patient with impending
respiratory failure, without an anticipated difficult airway.
Healthcare Failure Mode and Effect Analysis (HFMEA)
was used to develop the scale for successful airway man-
agement of pediatric respiratory failure by a team in the
PICU.15,16

Initially, a multidisciplinary focus group was formed,
with a critical care attending physician, a respiratory ther-
apist with more than 10 years of PICU experience, an
advanced practice nurse in critical care, and a patient safety
specialist with experience with HFMEA.

Next, the focus group analyzed the typical steps to res-
cue an infant with acute respiratory failure. Four critical
processes were identified: to recognize impending/existing
respiratory failure; to provide effective bag and mask ven-
tilation; to prepare for orotracheal intubation; and to per-
form orotracheal intubation successfully. For the purpose
of the score development, the 2–4 processes were chosen
for further analysis. The team then identified subprocesses
(ie, the steps within the process). Next, for each subpro-
cess the group assigned 3 numeric values, using a proba-
bilistic risk assessment model: the likelihood of occur-
rence (how likely is it that this failure mode will occur?);
likelihood of detection (if this failure mode occurs, how
likely is it that the failure will be detected?); and severity
(if this failure mode occurs, how likely is it that harm will
occur?).17 Each value ranged from 1–10 (1 � very un-
likely, 10 � highly likely). Risk propriety score was cal-
culated as a product of those 3 numeric values.

Then the group provided a point for each subprocess,
based on this risk priority score. For each 100 risk priority
score, each subprocess was given one additional point.
One point was given to each subprocess with less than a
100 risk priority score.

Each observable subprocess was then converted into an
item on a task-based evaluation list, as a preliminary ver-
sion of the JIT-PAPPS. By consensus, each item was cat-
egorized either in the technical domain or the non-techni-
cal (behavioral) domain, based on the teamwork conceptual
model by Fletcher et al.18

Using an expert research meeting with a video clip of
the simulation, we refined the scales, and additional items
were added. After the preliminary use we revised the scale
from a dichotomous system to a trichotomous system (0 �
not done, 1 � partially done, done incorrectly, and 2 �
done correctly), to improve usability,19-22 and, finally, JIT-
PAPPS was developed. Both domain scores are calculated
as the weighted sum of items that belong to each domain.
A total score is calculated as a sum of technical and non-
technical (behavioral) domain score. In addition, a global
assessment score was collected for basic airway manage-
ment (from recognition of impending respiratory failure to

the decision to proceed to advanced airway management)
and for advanced airway management (pronunciation of
advanced airway management plan to the completion of
tracheal intubation with appropriate confirmation). Those
were used as a reference to validate itemized JIT-PAPPS
scores. Operational definitions were also developed through
this process (see Appendix B in the supplementary mate-
rials at http://www.rcjournal.com).

JIT-PAPPS Video Review and Data Collection

Each simulation session was videotaped with 3 video
cameras with different angles. One combined file was gen-
erated, with 4 windows, with 3 video images and a sim-
ulator monitor display. This file also included automated
logs from a simulator and a sound recording (AVS, Laer-
dal, Wappinger Falls, New York). One facilitator at the
training immediately rated the performance, using the JIT-
PAPPS on site. Two independent raters blinded to the
participant training levels rated the performance, using the
video file, in a randomized order. Those raters were both
content and simulation experts in pediatric airway man-
agement.

Evaluation of the Property of JIT-PAPPS and
Statistical Analyses

The properties of the JIT-PAPPS were evaluated based
on a fully crossed design: 3 raters evaluated all teams. For
all items on the JIT-PAPPS, detailed psychometric analy-
ses were performed. Item difficulty—the mean score of
the team over the 3 raters (range 0–2)—was reported. A
value of 2 would indicate that all teams received credit for
the item by all 3 raters. The second measure was item
discrimination, which is the correlation between the item-
level score and the total JIT-PAPPS score. Here, higher
values indicate that the item is able to discriminate low-
and high-ability teams. In some instances (ie, all or no
teams received credits), the discrimination cannot be cal-
culated. The third measure was inter-rater correlation. This
was estimated from the variant component analysis, using
a fully crossed design with 3 raters. This is equivalent to
the correlation estimated for randomly selected 2 raters.

A similar analysis strategy was employed for the do-
main and total scores. Here we evaluated the correlation
between the scores of each domain (technical and non-
technical) and total scores.

A team by rater generalizability study was conducted to
partition the sources of variability in the JIT-PAPPS tech-
nical, non-technical (behavioral), and total scores. The es-
timated variance component analysis was performed to
calculate an overall measure of inter-rater reliability. This
represents the average correlation in scores between any 2
randomly selected raters. To evaluate the validity of the
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score, 2 strategies were adopted. First we evaluated the
JIT-PAPPS scores against the global (holistic) rating. Here
we calculated the correlation between JIT-PAPPS scores
and global rating for all, and for basic and advanced air-
way management separately. Second, linear regression
analysis was applied with the resident previous Just-in-
Time training participation as an independent variable and
the JIT-PAPPS scores as dependent variables. Here the
association of previous participation with improved score
would demonstrate the effectiveness of the training, re-
sulting in the validation of the JIT-PAPPS score.

Descriptive statistics with mean � SD were calculated.
Correlation coefficient with significance is reported. Vari-
ance component analysis, using a generalizability theory
for a fully crossed design, was used to assess each airway
provider’s performance.23 This analysis was necessary be-
cause all performances were reviewed by 3 raters inde-
pendently. Inter-rater reliability was calculated based on
this analysis. Where appropriate, linear regression with
95% CI was reported and displayed in the figure. A 2-tailed
test with P � .05 was used as a cutoff. Statistics software
(Stata 11.0, StataCorp, College Station, Texas) was used
for analysis throughout.

Results

Subjects

A total of 85 team performances were rated by the 3
raters. Thirty-two teams had a resident without previous
Just-in-Time training, 27 teams had a resident with one
previous Just-in-Time training experience, 19 had a resi-
dent with 2 previous trainings, and 7 had a resident with 3
previous trainings. Fifteen sessions did not have a bedside
PICU nurse participation, and a confederate PICU nurse
was used instead.

Just-in-Time Pediatric Airway Provider Performance
Scale

A newly developed JIT-PAPPS version 3 contains a
total of 34 items: 14 items in the technical domain and 20
items in the behavioral (non-technical) domain (Table 1).
Each item has 1–6 points as a weight, based on the HFMEA.
The maximum possible technical domain score is 62, the
behavioral domain score is 80, and the total score maxi-
mum is 142. Items 1–10 represent basic airway manage-
ment (possible maximal score � 34), and items 11–34
represent the advanced airway management (possible max-
imal score � 108).

Three raters (one on-site rater/facilitator and 2 blinded
video raters) graded a total of 85 team performances in-
dividually. The mean total score was 103.9 � 15.8, the
technical domain score was 50.8 � 8.0, and the behavioral

domain score was 53.1 � 10.8 (Table 2). The mean basic
airway management score was 27.3 � 4.7, and the ad-
vanced airway management score was 76.6 � 13.8.

Table 1. Just-in-Time Pediatric Airway Provider Performance Scale,
Version 3

Item Domain Points
Checkpoint

(done � 2, partially done � 1,
not done � 0)

1 Nontechnical 1 Identify oneself
2 Nontechnical 1 Call for help
3 Technical 1 Put gloves on hands
4 Technical 2 Open airway with head-tilt chin-lift or jaw

thrust within first 15 s
5 Technical 1 Choose right size mask
6 Technical 2 Check O2 source is turned on: if not,

turn it on
7 Technical 1 Apply mask correctly
8 Technical 3 Provide bag and mask ventilation to see

chest rise
9 Nontechnical 3 Ask for blood pressure measurement during

bag and mask ventilation
10 Nontechnical 2 Decide to intubate within 60 s after bag and

mask ventilation is started
11 Nontechnical 1 Notify the team for intubation
12 Nontechnical 4 Call for suction system
13 Nontechnical 3 Call for oral airway
14 Nontechnical 1 Call for endotracheal tube
15 Technical 2 Correct size of endotracheal tube is called
16 Nontechnical 1 Call for laryngoscope
17 Nontechnical 1 Call for colorimetric end-tidal CO2 detector
18 Technical 2 Wear mask with eye protection
19 Nontechnical 2 Call for sedative and/or narcotic medication
20 Nontechnical 2 Call for paralytic medication
21 Nontechnical 1 Confirm intravenous access is functional
22 Nontechnical 2 Confirm team crew at specific task

(intubation assistant, person to give
medication, person who watches the
monitor)

23 Nontechnical 3 Ask for blood pressure cycle measurement
before induction

24 Nontechnical 3 Ask for cricoid pressure when
sedative/narcotics are given (before
paralytics)

25 Technical 2 Stop bag and mask ventilation at correct
timing (after paralyzed) for intubation

26 Technical 1 Hold laryngoscope with left hand
27 Technical 6 Be able to visualize a vocal cord
28 Technical 4 Intubate in trachea
29 Technical 2 Primary confirmation of endotracheal

intubation
30 Technical 2 Secondary confirmation of endotracheal

intubation
31 Nontechnical 2 Holding endotracheal tube until it is secured
32 Nontechnical 2 Call for chest x-ray
33 Nontechnical 2 Confirm endotracheal tube placement by

chest x-ray
34 Nontechnical 3 React to hypotension after intubation
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Reliability Assessment

Based on the estimated variance components and the 3
raters, inter-rater reliability was calculated as 0.64. The
variance attributed to the rater was small (12.6% of total
variance), indicating that the raters provided similar scores
over different teams (Table 3).

Validity Assessment

Comparison of JIT-PAPPS and Global (Holistic) Rat-
ing. For each team performance, global assessment and
the total scores on JIT-PAPPS version 3 were assigned by
all 3 raters. The correlation coefficient for those 2 scale
scores was r � 0.71 (P � .001), as shown in Figure 1.

For basic airway management the correlation between
the JIT-PAPPS version 3 score (items 1–10) and global
assessment for basic airway skills was moderate (r � 0.48,
P � .001). For advanced airway management the corre-
lation was moderate (r � 0.64, P � .001).

Analysis of JIT-PAPPS Scores By Training Participa-
tion. Mean total scores across the teams were positively
significantly associated with resident previous training
participation (� coefficient 7.1 � 0.9, degree of free-
dom � 1, P � .001, Fig. 2), suggesting construct validity
of the scale.

Comparison of JIT-PAPPS Domain Scores to Total
Scores. The technical domain in JIT-PAPPS version 3
had good correlation with the JIT-PAPPS total score

(r � 0.77, P � .001, see Table 2). The non-technical
domain also had high correlation with the JIT-PAPPS total
score (r � 0.88, P � .001). The technical score correlated
modestly with the nontechnical (behavioral) score (r �
0.38, P � .001). The JIT-PAPPS scores in basic airway
management (items 1–10) correlated modestly with the
total scores (r � 0.53, P � .001). The JIT-PAPPS scores
in advanced airway management (items 11–34) correlated
highly with the total scores (r � 0.96, P � .001).

Item-Level Analysis. Item-level analyses demonstrated
that, overall, the tasks were not difficult (mean score � 1.5
for all items, Table 4). The items “call for airway” and
“ask for cricoid pressure” turned out to be difficult items
(mean score � 0.5). “Wear mask with eye protection”
was also difficult (mean � 0.4), revealing the discrepancy

Fig. 1. Just-in-Time Pediatric Airway Provider Performance Scale
score versus global rating scale score. The line displays the re-
gression line with 95% confidence interval.

Fig. 2. Just-in-Time Pediatric Airway Provider Performance Scale
score versus number of previous training participations. In the
boxes, the middle line represents the median, the upper and lower
lines of the box represent the 25th and 75th percentiles, the whis-
ker bars represent the 5th and 95th percentiles, and the dots
represent outliers (� 5th or � 95th percentile).

Table 2. Just-in-Time Pediatric Airway Provider Performance Scale:
Total and Domain Specific Scores*

Domain
Possible
Maximal

Score

JIT-PAPPS
Score

(mean � SD)

Correlation Coefficient (r)
With Total JIT-PAPPS

Score

Total 142 103.9 � 15.8 1.00
Technical 62 50.8 � 8.0 0.77
Behavioral 80 53.1 � 10.8 0.88
Basic airway

management
34 27.3 � 4.7 0.53

Advanced airway
management

108 76.6 � 13.8 0.96

* All P values � .01.
JIT-PAPPS � Just-in-Time Pediatric Airway Provider Performance Scale, version 3.

Table 3. Variance Component Analysis for the Just-in-Time
Pediatric Airway Provider Performance Scale, Version 3

Variance Component Percent*

Airway provider performance 64.0
Rater 12.6
Residual 23.4

* Based on 255 observations (3 ratings per each session for 85 teams). R2 � 0.84.
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between the current bedside practice and the ideal practice
described by the focus group. Discrimination statistics in-
dicated that overall skills in tracheal intubation (items 25–
34) had higher discriminative ability, compared to skills
associated with basic airway management (items 1–10).
This indicates that many teams performed equally in the
basic airway management, while the teams performed dif-
ferently based on their skills in the advanced airway man-
agement. The item-level inter-rater correlation statistics
from a G study showed that the items in advanced airway

management had higher inter-rater correlation in general.23

In some items it is more difficult to evaluate the physician
airway provider’s performance. For example, “Notify the
team for intubation” had a correlation of 0.00, indicating
that the non-verbal communication among team members
was interpreted differently by raters. A similar finding was
observed for the item “Call for laryngoscope.” The laryn-
goscope was typically prepared by a respiratory therapist
without being requested explicitly by a resident or a bed-
side nurse. This phenomenon caused raters to give differ-
ent points to the airway provider’s performance.

Discussion

We attempted to develop a usable and reliable instru-
ment to assess the airway provider’s performance with a
multidisciplinary team for pediatric airway management.
We utilized 2 approaches, a trichotomous task-based eval-
uation approach, and HFMEA by an expert focus group, to
enhance content validity. The trichotomous task-based as-
sessment was chosen because of its wide acceptance by
clinical educators.19-22 We adopted a typical clinical sce-
nario with pediatric acute respiratory failure.

HFMEA with risk priority score was adopted because
the investigators shared an underlying belief: all tasks are
not equally important to achieve a successful and safe
pediatric airway management. To improve the objectivity
on those item-specific weights, a risk priority score based
on HFMEA analysis was used. Our goal for this task-
based scale was to develop a clinically meaningful, tai-
lored instrument for bedside clinical use in the PICU.

As a result, we were able to develop a feasible instru-
ment to assess the primary airway provider’s performance
on the management of acute respiratory failure. The inter-
rater reliability of this instrument is good (0.64), with small
variance component (12.6%). Each resident airway pro-
vider’s performance improved substantially when they re-
turned to a simulation session, while their multidisciplinary
team members were different every time.

We used both an on-site assessment and a video-based
assessment with independent raters. The video-based as-
sessment resulted in some difficulty in rating behavioral
items. Some items were never verbalized or explicitly com-
municated but were executed appropriately. The scores
were split when a primary resident airway provider did not
explicitly state the correct action, but the multidisciplinary
team members were efficient in preparing and executing
the correct action. Sometimes this occurred because of
non-verbal cues from a resident airway provider. Overall
this was rated as a credit to the airway provider, as defined
in the operational definitions (see Appendix B), but inter-
preted differently by the raters, based on the situation. This
improved when we had trained confederates (actors) for
the training with explicit scripts.

Table 4. Item-Level Analysis: Difficulty, Discrimination, Inter-rater
Correlation

Item
Difficulty*

(mean raw score: 0–2)
Discrimination†

Inter-rater
Correlation‡

1 0.7 0.36 0.01
2 1.9 0.14 0.11
3 1.4 0.30 0.66
4 1.3 0.22 0.10
5 2.0 –0.08 0.00
6 1.8 0.09 0.03
7 2.0 0.03 0.00
8 1.8 0.35 0.30
9 1.5 0.32 0.57

10 1.6 0.40 0.22
11 1.8 0.25 0.00
12 1.4 0.30 0.35
13 0.3 0.23 0.28
14 1.9 0.03 0.07
15 1.9 0.19 0.03
16 1.8 0.38 0.06
17 1.2 0.42 0.08
18 0.4 0.35 0.55
19 2.0 0.02 0.19
20 1.9 0.22 0.40
21 0.8 0.38 0.15
22 1.2 0.48 0.05
23 1.2 0.48 0.49
24 0.1 0.21 0.03
25 1.5 0.50 0.32
26 2.0 NA NA
27 1.8 0.21 0.23
28 1.4 0.34 0.74
29 1.9 0.40 0.64
30 1.9 0.46 0.50
31 1.9 0.45 0.66
32 1.8 0.47 0.80
33 1.7 0.44 0.69
34 1.3 0.49 0.80

* The mean of the entire raw score was 1.5 (raw score range 0–2).
† The discrimination is the correlation between the item-level score and the total checklist raw
score. A higher value (� 0.30) indicates that the item was able to discriminate between low-
and high-ability teams. In some instances (ie, all or no teams received the same scores), the
discrimination value cannot be calculated.
‡ The inter-rater correlation is the correlation with any of 2 rater’s scores. This was calculated
based on a G-study.
NA � not applicable
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Our raters for this study were all at senior ICU fellow or
attending physician level, with substantial knowledge in
simulation-based training. This contributed to high inter-
rater reliability. If the JIT-PAPPS is used by novices, ap-
propriate training with a proof of good inter-rater reliabil-
ity with experts is recommended.

The global (holistic) evaluation of the team performance
correlated well with the JIT-PAPPS scores. This supports
the validity of this newly developed scale.

The merit in having a task-based instrument for simu-
lation-based pediatric airway management is substantial.
First, we need to have a mechanism to assess our training
effect based on a performance during simulation. Pediatric
basic and advanced airway management for trainees have
become quite limited over years, despite the fact that they
remain required in the pediatric residency program.4,24-26

In the era of patient safety we cannot have our trainees
practice on our sick patients in neonatal and pediatric ICUs.
Some may argue that training in operating suites may be a
better curriculum to teach airway management skills. How-
ever, the airway management in the ICU requires different
technical and teamwork skills, as demonstrated in our
HFMEA and the JIT-PAPPS as the end product. Simula-
tion-based multidisciplinary training is suitable for this
purpose. In our training curriculum we provided a basic
technical psychomotor training with a task trainer. This
was done repeatedly before the team training started. With
the JIT-PAPPS we were able to measure and document the
airway provider’s performance and his or her improve-
ment over time.

Second, not limited to the simulation environment, we
may be able to measure the airway provider’s performance
at the bedside with the JIT-PAPPS in the future.3 This step
is essential to evaluate the transference of the effectiveness
of the simulation-based education.27,28

This study is not free from limitations, and therefore
warrants readers’ discretion for interpretation of the re-
sults. The specific weights assigned to each item came
from HFMEA analysis with the focus group. The trans-
formation to weights from each risk priority score is arbi-
trary. Although overall inter-rater reliability was good, sev-
eral items for behavioral tasks had poor inter-rater
correlation. We acknowledge that this is due to the diffi-
culty in assessing those tasks using recorded video files.
We also need to tighten the operational definitions of how
the rating should be for the actions the team members
supported when the primary airway provider did not ex-
plicitly state or perform the action. This is not simple,
though, since non-verbal communication between the pri-
mary airway provider and the multidisciplinary team mem-
bers might have occurred during the simulation. We also
need to evaluate the performance of JIT-PAPPS version 3
on high-end providers such as PICU fellows and attending
physicians, to evaluate its discriminative validity.

Conclusions

In summary, we developed a task-based scale for pedi-
atric basic and advanced airway management in the PICU.
The scale demonstrated good usability and reliability. Va-
lidity of the scale was also demonstrated in several ways.
Further refinement with clear operational definition of the
scale and demonstration of construct validity at the bed-
side are necessary.
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