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Endotracheal intubation is an imperative skill for resuscitation
in a critical care setting. Due to the increased use of noninva-
sive ventilation,1 changes in recommendations for intubating
meconium-stained infants,2,3 and presence of multiple health
care providers, the opportunities for residents and other
health care professionals to practice intubation in real-life
situations are decreasing. All of these factors are contributing
to a low intubation success rate. As a result, residents do

not have adequate opportunities to achieve competence.4

Multiple failed intubation attempts may actually contribute
to decreased success rate.5

Intubations by inexperienced personnel may require an
increased number of intubation attempts associated with
adverse events. A multicenter observational cohort study in
pediatric intensive care units identified that pediatric resi-
dents require extensive training before intubating real
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Abstract Background Endotracheal intubation is a skill required for resuscitation. Due to
various reasons, intubation opportunities are decreasing for health care providers.
Objective To compare the success rate of video laryngoscopy (VL) and direct
laryngoscopy (DL) for interprofessional neonatal intubation skills in a simulated setting.
Methods This was a prospective nonrandomized simulation crossover trial. Twenty-
six participants were divided into three groups based on their frequency of intubation.
Group 1 included pediatric residents; group 2 respiratory therapists and transport
nurses; and group 3 neonatal nurse practitioners and physicians working in neonatol-
ogy. We compared intubation success rate, intubation time, and laryngoscope
preference.
Results Success rates were 100% for both DL and VL in groups 1 and 2, and 88.9% for
DL and 100% for VL in group 3. Median intubation times for DL and VL were 22 seconds
(interquartile range [IQR] 14.3–22.8 seconds) and 12.5 seconds (IQR 10.3–-
38.8 seconds) in group 1 (p¼ 0.779); 17 seconds (IQR 8–21 seconds) and 12 seconds
(IQR 9–16.5 seconds) in group 2 (p¼ 0.476); and 11 seconds (IQR 7.5–15.5 seconds)
and 15 seconds (IQR 11.5–36 seconds) in group 3 (p¼ 0.024).
Conclusion We conclude that novice providers tend to perform better with VL, while
more experienced providers perform better with DL. In this era of decreased clinical
training opportunities, VLmay serve as a useful tool to teach residents and other novice
health care providers.
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patients.6 Refresher training sessions improve intubation suc-
cess rate in both inexperienced and experienced health pro-
fessionals.7 Repeated procedural simulation workshops boost
residents’ confidenceandcompetence, regardlessof theyearof
training.8,9

For decades, direct laryngoscopy (DL) has been considered
the gold standard for intubation. Video laryngoscopy (VL) is an
indirect laryngoscopy when a magnified view of the airway is
displayed on a monitor. It has been associated with a higher
success rate with nonexpert trainees and difficult airway
situations.10,11 Improved intubation success rates may be
explained by simultaneous feedback from instructors who
share the video laryngoscope screen with the learner.12

There are controversial data among studies focused on the
roleofVL in trainingresidentsandothernonexpert trainees.At
thesametime, theroleofVL inassessmentandmaintenanceof
skills by trained health care professionals remains unclear.

The purpose of this study was to compare the success rates
of intubation by video and direct laryngoscopes among pro-
fessionals with different level of experience in a simulated
setting in order to find the preferred method for training
residents and maintenance of skills by other health care
professionals, with the aim of including it in a simulation
curriculum subsequently.

Methods

Study Design
Weconductedanonrandomizedcrossover trial insimulationto
compare intubation experience with direct and video laryngo-
scopes (GlideScope) at theRoyalUniversityHospital, Saskatoon
in March 2017. The study had been approved as exempt from
review by the University of Saskatchewan Research Ethics
Board in August 2016 and by the Johns Hopkins University
Homewood Institutional Review Board in January 2017. Oral
consent was obtained from all participants.

Equipment and Materials
The devices used for the study were a direct laryngoscope
and GlideScope video laryngoscope. Miller size 1 blade and
GVL1 single use STAT were used for intubation with direct
and video laryngoscopes, respectively. All intubations were
performed using an endotracheal tube with an internal
diameter of 3.5mm and a stylet. The endotracheal tubes
were lubricated before the procedure. The manikin used for
the study was SimNewB by Laerdal. A self-inflating bag and
stethoscope were used to confirm placement.

Participants
Twenty-six participants working in neonatal intensive care
unit at theRoyalUniversityHospital, Saskatoonwere recruited.
Participants were divided into three groups based on the
frequency of intubation: (1) residents (low frequency);
(2) transport nurses and respiratory therapists (medium fre-
quency); and (3) neonatal nurse practitioners and physicians
(high frequency). Therewere eight, nine, and nine participants
in groups 1, 2, and 3, respectively (►Fig. 1). The demographic
characteristics of participants are described in ►Table 1.

Procedures
Theparticipantswatchedashort videoontheuseofGlideScope.
They received a brief demonstration by one of the investigators
on the use of both laryngoscopes on manikin. They were not
allowed to practice before recruitment. The participants were
asked to intubate with direct and video laryngoscopes in a
nonrandom sequence. There were two data collection instru-
ments;onewas thedatacollectionsheet thatwasfilled inby the
observer as the participants performed the procedure. The
observer used a stopwatch to measure the time taken for
successful intubation. The second instrument was the survey
questionnaire given to participants after the study. The data
recorded included successful first attempt intubation, intuba-
tion time, number of attempts, laryngoscope preference, self-
reported confidence, years of experience, recent life support
training, etc. Both instruments were developed after reviewing
literature on crossover studies comparing the two kinds of
laryngoscopes. The data collection instruments were finalized
after the authors reached a consensus. There were only two
individuals who observed the participants and most of the
times both were present, only one observer recorded the data.

Outcomes
The primary outcomeof the studywas successfulfirst attempt
intubation that was defined as correct tube placement con-
firmedbychest rise andauscultation. Thesecondaryoutcomes
included intubation time (in seconds, from the time of inser-
tion of laryngoscope blade into the manikin’s mouth to its
removal) and laryngoscope preference for learning.

Statistical Analysis
The data were compiled and recorded on a Microsoft Excel
spreadsheet and analyzed by the Statistical Package for Social
Sciences (SPSS) v23 for Windows. Effect size was calculated
through Microsoft Excel. Wilcoxon’s signed rank test was
used to analyze the time to intubation. Successful first
attempt intubation and number of attempts were reported
as numbers and percentages. A chi-square test was used to
analyze the laryngoscope preference. A p-value of�0.05 was
considered significant. Results were presented as medians,
interquartile range (IQR), numbers, and percentages as the
data were not normally distributed.

Results

Successful First Attempt Intubation
All participants were able to intubate successfully with both
laryngoscopes in first attempt except one in group 3, who
required three attempts with the direct laryngoscope and
one with the video laryngoscope (►Table 2).

Intubation Time in Seconds
Group 1 residents: Intubation time was longer with direct
laryngoscope as compared with the video laryngoscope,
although this difference was not statistically significant
(p¼0.779), with an effect size of 0.1 (►Table 3, ►Fig. 2).
The median time was 22 seconds (IQR 14.3–22.8 seconds) in
the direct arm and 12.5 seconds (IQR 10.3–38.8 seconds) in
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the video arm. Two participants took longer than 30 seconds
to intubate with the video laryngoscope.

Group 2 respiratory therapists (RTs) and registered nurses
(RNs): Intubation time was longer with the direct laryngo-
scope than with the video laryngoscope, this difference was
not statistically significant (p¼0.476) with an effect size of
0.36 (►Table 3, ►Fig. 2). The median time was 17 seconds
(IQR 8–21 seconds) in the direct arm and 12 seconds (IQR
9–16.5 seconds) in the video arm. All participants intubated
in<30 seconds with both laryngoscopes.

Group 3 physicians (MDs) and neonatal nurse practitioners
(NNPs): Intubation time was significantly shorter with the
direct laryngoscope when compared with the video laryn-
goscope (p¼0.024) with an effect size of 1.25 (►Table 3,
►Fig. 2). The median time was 11 seconds (IQR 17.5–
15.5 seconds) in the direct arm and 15 seconds (IQR 11.5–
36 seconds) in the video arm. All participants intubatedwith
the direct laryngoscope in<30 seconds, while two took
longer than 30 seconds with the video laryngoscope (only
successful attempts were included for this analysis).

Laryngoscope Preference
Group 1: Six out of eight participants (75%) preferred VL for
learning (p¼0.044) (►Table 4, ►Fig. 3).

Group 2: Six out of eight (66.7%) chose VL for learning,
although the difference was not statistically significant
(p¼0.097) (►Table 4, ►Fig. 3).

Group 3: Five out of nine participants (55.6%) preferred
both laryngoscopes for learning (p¼0.739) (►Table 4,
►Fig. 3).

Discussion

The opportunities for neonatal intubation for pediatric train-
ees have reduced significantly over the years with a similar
effect on the success rate.4 A retrospective study of critical
procedures performed in pediatric emergency department
showed that if clinical experience is the exclusive source of
learning, then fellows’ achievement of competence is ques-
tionable alongwith increased riskof skill decline in faculty.13

Current data about VL and DL as teaching tools for
successful intubation in simulation setting are controversial.
According to a systematic review, nonexpert users had faster
intubation time and a better success rate with a video
laryngoscope.10 A meta-analysis showed that time to intu-
bation is longer with VL when compared with DL.14 On the
contrary, a randomized trial comparing the DL and VL for
difficult airways by expert intubators showed that VL

Fig. 1 Flow chart of recruitment and design based on CONSORT statement. DL, direct laryngoscopy; VL, video laryngoscopy.
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improves the success rate and shortens the intubation
time.15

In our study, we found out that more experienced pro-
viders had the shortest intubation time with the direct
laryngoscope, while providers with limited experience
showed a tendency toward faster intubation with the video
laryngoscope. The median time for successful intubation
among residents was almost two times faster with VL as
compared with DL that supports the idea that additional
visual tool (monitor with magnified view) helps acquisition
of new skill (intubation).16 For the experienced intubators,
the absolute difference between intubation times with two
different laryngoscopes was not remarkable but still
remained significant (11 seconds for DL vs. 15 seconds for
VL). The fact that intubation time with VL for this group was
the longest among all participants could be explained with
interference of already acquired skills (muscular memory)
and the need to implement additional visual tool (monitor).

Our other finding was that novice or less experienced
providers preferred video laryngoscope for learning. The
participants reported that it allowed for a better visualiza-
tion, guided learning with feedback, and enhanced self-
confidence. Some participants chose both laryngoscopes
based on their unique features; VL can be used for difficult
airways and DL still remains the standard of care and can be
used in situations where video laryngoscope is not available.
The learners’ preference of VL could be explained with a
better glottic view in children17 and opportunity to have
magnified view on the screen shared by instructor and
learner.18 A simulated randomized crossover trial showed
that novice providers have a higher intubation success rate
after receiving video-assisted instruction when compared
with traditional instruction.19 Another randomized trial, in
real patients, demonstrated the highest intubation success
rates achieved in novice neonatal intubators when the
instructor shared the same video laryngoscope screen.12

We did not assess for retention of skills in this group, but
another study has shown that pediatric residents were able
to maintain their success rates with DL after being taught
through VL.11

There are a few limitations to this study. The sample size
was relatively small; generalizability to a bigger or a different
population may not reproduce the same results. Although
some participants may represent providers at other institu-
tions such as residents and attending physicians, some
members may be unique to this group, that is, transport
nurses and respiratory therapists who do not routinely
intubate in many centers. Only one type of video laryngo-
scope was used in this study; the results may be different
with other video laryngoscopes.

Conclusion

In this era of decreased clinical training opportunities, video
laryngoscope may serve as a useful tool to teach residents
and other novice health care providers. It should be routinely
used in simulation by expert health care providers for
maintenance of skills and to familiarize them with the

Table 1 Demographic characteristics

Group 1,
n (%)

Group 2,
n (%)

Group 3,
n (%)

Total 8 9 9

Male 4 (50) 1 (11.1) 4 (44.4)

Female 4 (50) 8 (88.9) 5 (55.6)

Residents (year of training)

1 1 (12.5)

2 2 (25)

3 4 (50)

4 1 (12.5)

Recent resuscitation courses

NRP 8 (100) 9 (100) 9 (100)

PALS 8 (100) 2 (22.2) 2 (22.2)

ACLS 1 (12.5) 5 (55.6) 0 (0)

BLS 1 (12.5) 2 (22.2) 0 (0)

Timing of course taken

< 6 mo 2 (25) 3 (33.3) 2 (22.2)

6–12 mo 0 (0) 0 (0) 0 (0)

> 12 mo 0 (0) 0 (0) 1 (11.1)

Unknown 6 (75) 6 (66.7) 6 (66.7)

Years of experience

< 3 5 (62.5) 3 (33.3) 0 (0)

3–5 3 (37.5) 3 (33.3) 1 (11.1)

> 5 0 (0) 3 (33.3) 8 (88.9)

Abbreviations: ACLS, advanced cardiac life support; BLS, basic life
support; NRP, neonatal resuscitation program; PALS, pediatric advanced
life support.

Table 2 Intubation success and participant satisfaction

Group 1,
n (%)

Group 2,
n (%)

Group 3,
n (%)

Successful intubation at first attempt

Direct 8 (100) 9 (100) 8 (88.9)

Video 8 (100) 9 (100) 9 (100)

Table 3 Intubation time

Intubation
time (s)

Group 1 Group 2 Group 3

Median
(IQR)

Median
(IQR)

Median
(IQR)

Direct 22 s
(14.3–22.8 s)

17 s
(8–21 s)

11 s
(7.5–15.5 s)

Video 12.5 s
(10.3–38.8 s)

12 s
(9–16.5 s)

15 s
(11.5–36 s)

p-Value 0.779 0.476 0.024

Effect
size (d)

0.1 0.36 1.25

Abbreviation: IQR, interquartile range.
Note: The significant p-value and effect size are in bold.
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technique so that it can be utilized to manage difficult
airways when need arises.
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