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Background: Paediatric airway problems present a challenging and stressful situation. Literature regarding
education, training, clinical support, and confidence of ear, nose and throat (ENT) trainees to manage the
paediatric airway is limited. Simulation can complement surgical training by developing technical and non-
technical skills in a safe environment. This study explores the clinical experience, confidence, and use of
simulation by Australian ENT trainees in paediatric airway management to identify current challenges and
direct future training.

Methods: A voluntary survey was distributed to all Australian ENT trainees. The survey included four
parts: (I) participant demographics; (II) the clinical experience of trainees; (III) confidence ratings in technical
skills and clinical situations; (IV) training and simulation. Relationships between trainee confidence, clinical
experience and utility of simulation were explored.

Results: The survey acquired 21 responses out of 80 trainees. Clinical experience data, primary operator
numbers and reported self-confidence for paediatric airway management-specific technical skills and clinical
situations were recorded. Of the total respondents, 52% thought their training had provided adequate
paediatric airway management and technique exposure, including all surgical education and training (SET)
5 trainees (n=3/3) and the majority of SET 3 (n=5/6) and SET 4 (n=2/3). The majority of participants who
responded “no” were early in training at SET 1 or 2 (n=8/9). All respondents rated simulation as useful for
airway foreign body removal and difficult intubation. Most respondents (>80%) rated simulation of paediatric
microlaryngoscopy, rigid bronchoscopy, intubation, and tracheostomy insertion as ‘useful’ or ‘very useful’.
Conclusions: This study provides an insight into the Australian ENT trainee experience in paediatric
airway management. Final year trainees had good overall primary operator experience in a variety of common
technical skills. This correlated to higher levels of confidence in these situations. As expected, junior SET
trainees had less experience and confidence in paediatric airway. Assessing confidence and competence would
be useful to guide further research and training needs. Perceptions on the use of simulation were highly
positive with 100% of respondents considering it as an effective medium to learn. To increase exposure and
confidence, simulation scenarios can be used to complement surgical training by allowing trainees to develop

their skills in a safe environment.
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Introduction
Background

Paediatric airway emergencies are a challenging and stressful
situation encountered by ear, nose and throat (ENT)
surgeons and variable clinical exposure for registrars makes
training difficult to teach and standardise (1). Paediatric
airway emergencies are typically time sensitive and complex,
involving a multidisciplinary team (2). These situations
are frequently high-acuity but low-frequency events
that can impact skill acquisition throughout training (2).
Simulation scenarios can be used to complement surgical
training to increase confidence and competence of surgical
trainees and augment direct clinical exposure.

In the United States, 17% of paediatric patients
presenting with airway pathology require emergency
treatment in peripheral hospitals prior to arriving at a
paediatric tertiary hospital (1). Adverse events in paediatric
patients are significantly higher in peripheral hospitals
than in tertiary paediatric emergency departments (1,3).
All practicing ENT surgeons, regardless of whether they
work in a paediatric tertiary hospitals, require skills in
the assessment and management of the paediatric airway
emergency.

Airway foreign bodies in the paediatric patient have high
morbidity and mortality, responsible for 7% of accidental
deaths of children under the age of 4 years (4). Trainees may
have variation in exposure to the management of inhaled
foreign bodies and thus there is variation in training and
skill acquisition (5).

There is no known Australian data on trainee confidence
levels in paediatric airway management. Studies in
emergency and operating departments have supported a
collaborative program between multidisciplinary teams
and the role of simulation in improving paediatric airway
management (1,6).

Internationally, a United Kingdom (UK) study by Awad
et al. [2007] investigated the confidence levels in surgical
airway emergency management for paediatric and adult
patients by junior ENT staff (7). The study revealed
variable results, with most of the respondents reportedly
‘not confident’ in managing airway emergencies. The
authors concluded that systems of training for airway
management needed to be improved (7). A United
States study by Andrews er a/. [2012] also found that
otolaryngology and anesthesiology emergency airway
management experience and training is heterogeneous and
non-standardised (8).
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Surveys in the UK and Canada have assessed the
perceived lack of competency in ENT trainees in airway
emergency management (7,9). Both studies revealed
that almost half of all ENT trainees reported reduced
confidence in their airway skills (7,9). Barriers to learning
difficult airway management include infrequent training
opportunities, early staff intervention, and workplace
expectations for increased patient safety requiring senior
surgeon management in airway emergencies (7,9). There is
no known published Australian data assessing the exposure
to and confidence levels of surgical trainees in paediatric
airway management.

Simulation can complement trainee learning experience
and has been associated with increased confidence and
skill acquisition of training surgeons (5). Simulation-
based training has been used in healthcare to develop both
technical and non-technical skills, including communication,
teamwork, situational awareness, and decision-making (10).
Simulation incorporated into training is not a new concept
within ENT. Temporal bone dissection in mastoid surgery
and models for endoscopic sinus surgery are well established
(11-13). Several studies have been conducted on the use of
simulation in airway management, including surgical skills
in tracheostomy, cricothyroidotomy, and oral intubation
in paediatric patients (2). Simulation training in ENT
airway management includes the use of animal models,
cadavers, three-dimensional models, and virtual reality (14).
The literature demonstrates an improvement in trainee
with simulation of airway foreign body removal using

manikins (15).

Objectives

This study primarily aims to define the clinical experience
and confidence of Australian ENT trainees in paediatric
airway management. Secondly, it explores the perceived
utility of simulation in aiding the development of these
skills. This is to identify current challenges and inform the
future clinical training needs of this professional group.
We present this article in accordance with the SURGE
reporting checklist (available at available at https://www.
theajo.com/article/view/10.21037/ajo-22-38/rc) (16).

Methods

A survey was distributed by the Australian Society of
Otolaryngology-Head and Neck Surgery (ASOHNS) from
April 2022 to May 2022 to all ENT-accredited registrars in
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Table 1 Demographic characteristics of participants (n=21)

Characteristic Values

How many years have you been working as a doctor?

10+ 1 (5%)
5-7 5 (24%)
8-10 15 (71%)

Which training region are you allocated to?

New South Wales 5 (24%)
Queensland 7 (33%)
South Australia 1(5%)
Victoria 4 (19%)
Western Australia 4 (19%)

What is your level of SET training?

SET 1 5 (24%)
SET2 4 (19%)
SET 3 6 (29%)
SET 4 3 (14%)
SET5 3 (14%)

How many years clinical experience as an unaccredited ENT
registrar?

<2 years 3 (14%)
>4 years 4 (19%)
2-4 years 14 (67 %)

How many accredited terms (6 months) have you done of
tertiary level paediatric ENT?

1 term 6 (29%)
2 terms 5 (23%)
3 or more terms 1 (5%)
Less than 1 full term 1 (5%)
None 8 (38%)

How many unaccredited terms (6 months) have you done of
tertiary level paediatric ENT?

1 term 3 (14%)
2 terms 3 (14%)
Less than 1 full term 2 (10%)
None 13 (62%)

SET, surgical education and training; ENT, ear, nose and throat.
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Australia. A survey reminder was sent at 2 weeks and one
month post initial distribution. This survey was optional,
thus 21 responses were collated. The survey was developed
in consultation with a statistician prior to distribution to
ensure the validity. The survey consisted of four parts:
(I) demographic information of the participant [level of
surgical education and training (SET) (1-5) and number of
completed paediatric ENT terms] to establish experience
level; (II) clinical experience of trainees (i.e., number of
logbook procedures); (III) confidence ratings (1—not at all
confident, 2—not very confident, 3—neutral, 4—confident
and 5—very confident) in technical skills and clinical
situations; (IV) training and simulation experience.

Survey data were recorded in Microsoft Forms. This
was encrypted and participants were non-identifiable.
Relationships between trainee confidence and experience
in clinical and simulation scenarios were established by
conducting survey data analysis. All parts of the survey were
mandatory to prevent missing data. Coverage error was
minimized by inviting only ASOHNS trainees. There were
no follow up surveys planned.

Survey data was analysed using Statistical Package for
the Social Sciences software for statistical comparisons. A P
value of <0.05 was considered significant. All analyses were
performed using R (version 4.1.2). Counts and percentages
were used to summarise categorical variables. Associations
between categorical examples were tested using Fisher’s
exact test.

Ethics exemption was obtained via the ASOHNS ethics
committee and participant consent was obtained upon
survey. The study was conducted following the Declaration
of Helsinki (as revised in 2013). The research was
performed based on the standard of Ethical Considerations
in the Conduct and Reporting of Research: Privacy and
Confidentiality.

Results
Part 1: demographic characteristics

The survey obtained 21 responses from across different
Australian training regions and SET levels (7able 1).
All of the SET 3, SET 4 and SET 5 respondents had
completed a minimum of one 6-month tertiary-level
accredited paediatric ENT term. All of the SET 1 and
SET 2 respondents were either part way through or had
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Novice trainee primary operator experience—SET 1 and 2 (n=9)
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Figure 1 Primary operator experience of novice trainee respondents—SET 1 and SET 2. SET, surgical education and training.

Intermediate trainee primary operator experience—SET 3 and SET 4 (n=9)

Percentage of respondents, %
(o))
o

100
90
80
70
60
40
30
20
10

0

Microlaryngoscopy  Rigid bronchoscopy and

Tracheostomy Difficult intubation

removal of foreign body

Number of cases performed by respondent: = None = 1-2 ®m3-6 m 7+

Figure 2 Primary operator experience of intermediate trainee respondents—SET 3 and SET 4. SET, surgical education and training.

not commenced their 6-month tertiary-level accredited
paediatric ENT term.

Part 2: clinical experience

Data regarding clinical experience of each respondent was
recorded. Data for primary operator, assistant/observer
and experience in a simulated scenario were gathered
for the most common paediatric airway procedures
(microlaryngoscopy, rigid bronchoscopy/foreign body
removal, paediatric tracheostomy and difficult intubation).
Figures 1-3 outline the primary operator numbers by
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each respondent and grouping to level of SET training:
novice (SET 1 and SET 2), intermediate (SET 3 and SET 4)
and competent (SET 5). These graphs demonstrate an
increased experience with paediatric airway procedures with
higher level of SET as would be expected.

Data for novice trainee respondents showed that that
89% had assisted/observed a microlaryngoscopy, 89%
had assisted/observed a rigid bronchoscopy/foreign body
removal, 77% had assisted/observed a difficult intubation,
whereas only 22% had assisted/observed a tracheostomy.
None of the novice trainee respondents had completed a
full 6-month accredited paediatric term.
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Competent trainee primary operator experience—SET 5 (n=3)
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Figure 3 Primary operator experience of competent trainee (SET 5). SET, surgical education and training.

Data for experience in simulation, showed only one
novice trainee had performed a microlaryngoscopy and
a rigid bronchoscopy in a simulated scenario. No novice
trainees had performed a paediatric tracheostomy or difficult
intubation in a simulation scenario. Of the total respondents
(SET 1-SET 5), 29% had performed microlaryngoscopy,
27% had performed rigid bronchoscopy and foreign body
removal, 9% performed paediatric tracheostomy, and 9%
performed difficult intubation in a simulated scenario.

Part 3: confidence ratings

Figures 4,5 outline the response for trainee-reported self-
confidence for specific technical skills and clinical situations
related to paediatric airway management. Trainees could
select one of five responses: ‘Not at all confident’, ‘Not very
confident’, ‘Neutral’, ‘Confident’ or ‘Very Confident’.

Out of SET 1 and SET 2 respondents, 56% (n=5/9)
were confident in performing oral intubation and 44%
(n=4/9) in undertaking microlaryngoscopy. 56% of the SET
1 and SET 2 respondents were either not very confident or
not at all confident in performing rigid bronchoscopy and
100% were not at all confident in performing a paediatric
tracheostomy, although the majority had not completed an
accredited 6-month paediatric term. SET 5 respondents
(n=3) were confident or very confident in performing oral
and nasal intubation, microlaryngoscopy, tracheostomy,
rigid bronchoscopy, and airway foreign body removal.

Statistical analysis was performed using Kendall’s

© Australian Journal of Otolaryngology. All rights reserved.

Tau(b) correlation. A significant P value (<0.05) indicated
a significant correlation between the level of SET training
and the responses. Increasing confidence was statistically
significantly correlated with increasing level of SET
training in paediatric technical skills of nasal intubation
(tr =0.422, P=0.021), microlaryngoscopy and endoscopic
airway management (t =0.655, P<0.001), rigid bronchoscopy
and airway foreign body removal (1 =0.623, P<0.001) and
paediatric tracheostomy (t =0.728, P<0.001). There was
no statistical significant correlation with increasing level of
SET training in technical skills of oral intubation (r =0.354,
P=0.058), flexible bronchoscopy (t =0.250, P=0.2) and
paediatric open airway reconstruction (t =0.295, P=0.14).
Increasing confidence was statistically significantly
correlated with increasing level of SET training in paediatric
clinical situations of post-tonsillectomy hemorrhage
(tr =0.599, P=0.002), airway foreign body removal (t
=0.625, P=0.001), airway trauma (t =0.607, P=0.001),
post-extubation airway obstruction (t =0.691, P<0.001),
difficult intubation (e.g., severe Pierre Robin sequence)
(t =0.685, P<0.001), “can’t intubate, can’t ventilate” (t
=0.639, P<0.001). There was no statistical significant
correlation with increasing level of SET training in clinical

situations of post-extubation laryngospasm (1 =0.525,
P=0.005).

Part 4: skill development: training and simulation

Of the total respondents, 52% thought their training
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® 1 - not at all confident ™ 2 - not very confident ® 3 - neutral ®m 4 - confident ™ 5 - very confident

Oral intubation in a paediatric patient

Nasal intubation in a paediatric patient

Microlaryngoscopy and endoscopic airway management

Rigid bronchoscopy and removal of foreign body

Flexible bronchoscopy

Paediatric tracheostomy

Paediatric open airway reconstruction _

Figure 4 Confidence in paediatric airway procedures.
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100%

Figure 5 Confidence in paediatric airway clinical situations.

had provided adequate exposure to paediatric airway
management and techniques. This included all SET 5
trainees (n=3/3) and a majority of SET 3 (n=5/6) and SET
4 (n=2/3). Of the participants who responded “no” (48%),
most were early in training at SET 1 or 2 (n=8/9).

All respondents (n=21/21) ‘agreed’ or ’strongly agreed’
that simulation is an effective medium to learn; however,
only 19% (n=4/21) had completed an airway simulation
course, and 29% (n=6/21) completed a paediatric advanced

© Australian Journal of Otolaryngology. All rights reserved.

0% 100%

life support course. All respondents (n=21/21) rated it as
‘useful” or ‘very useful’ to practice clinical scenarios in a
simulated learning environment, including foreign body
removal, airway trauma, post-extubation laryngospasm,
difficult intubation, can’t intubate, and can’t ventilate.
Over 80% of respondents indicated it would be ‘very
useful’ to practice technical skills including paediatric
microlaryngoscopy, rigid bronchoscopy, intubation, and
tracheostomy insertion in a simulated learning environment.
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Discussion

Paediatric airway management is an acute situation where
the development of technical and clinical skills is essential
for ENT trainees and surgeons to provide safe and effective
patient care. This is the first known published Australian
data providing insight into Australian SET trainees’
experience and confidence in acute paediatric airway
management.

The overall available international literature on this
topic is lacking. Published data on the incidence of airway
emergencies and changing outcomes over time are limited.
Ongoing epidemiological research would clarify the need
for improvement and the emphasis needed on trainees’
education (8).

Skills in paediatric airway management are essential
for all ENT surgeons, not only those working in tertiary
paediatric centres. More adverse events in paediatric airway
management are reported in peripheral hospitals compared
to emergency departments in tertiary paediatric centers (3).
It is therefore crucial to develop competence and confidence
in all trainees and practicing EN'T surgeons.

The majority of training for paediatric airway
management in Australia is undertaken in tertiary
paediatric hospitals due to a centralised process for high-
acuity situations. Non-technical skills and interdisciplinary
teamwork is vital for the overall management of such
patients and situations (8). A large focus of medical
education in airway management has been on clinical and
technical skills, rather than situation-based management
and communication within the broader team (non-technical
skills) (8).

This study suggests that Australian ENT trainees
may have higher exposure to a range of paediatric airway
management situations in comparison to international
literature, with Andrews ez /. [2012] reporting median
emergency surgical airway exposure of just 6-10 cases (8).

Confidence levels in trainees are related to a variety of
factors. Andrews et al. [2012] revealed that trainees can still
have high confidence levels when supported by a skilled
multidisciplinary team even in trainees with fewer airway
emergency encounters (8). A large proportion of training
for ENT regarding paediatric airway in Australia is in
tertiary children’s hospitals and confidence may differ when
a trainee or surgeon is placed outside this environment,
working in non-tertiary paediatric hospitals.

This study investigated the more common technical
skills and clinical scenarios faced by ENT trainees. Various
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technical skills and clinical situations were outlined and
evaluated as part of the study survey. Information regarding
both experience and confidence levels were gathered as part
of the research with a specific focus on microlaryngoscopy,
rigid bronchoscopy, tracheostomy and difficult airway.

This study showed that 85% of trainees across all
SET levels had experience as a primary operator in
microlaryngoscopy, performing more than 5 procedures.
This correlated with high confidence levels in all trainees,
wherein 70% of trainees were confident or very confident
in performing this skill. Schwartz er 2/. [2018] found
participants who practiced paediatric microlaryngoscopy
techniques on a simulated model reported a subjective
increase in confidence in performing this skill (5).

Rigid bronchoscopy and foreign body removal is
currently a non-compulsory Performance Based Assessment
(PBA) tool in the Australian otolaryngology training
program. This study revealed that 81% of the respondents
(n=17/21) performed this procedure at least once. The
remaining 19% (n=4/21) were all in SET 1 or 2 and had
not completed a full accredited paediatric term. This was
correlated to confidence levels which showed <30% of
all respondents were not confident or not at all confident
(none of these respondents were in SET 4 or SET 5) as
per their self-assessment. Okonkwo er al. [2016] revealed
a lack of experience and confidence in the training among
middle-grade EN'T surgeons and emergency theatre staff in
paediatric airway foreign body removal, which is consistent
with our study results (4). While these situations are
typically consultant-led, registrars are often the first-line
practitioners to attend airway emergencies. Hence, training
of junior and middle grade doctors is crucial to ensure
patient safety (4). Okonkwo ez a/. [2016] also highlighted the
importance of the multidisciplinary team in such situations
and revealed that 54% of emergency theater staff had not
dealt with an airway foreign body in the last year (4).

Skills and exposure to paediatric tracheostomy and
difficult intubation were correlated with less experience
in primary operator numbers in this study. Additionally,
it correlated with less self-assessed confidence in these
skills (48% not very confident or not at all confident in the
paediatric tracheostomy and 62% not very confident or
not at all confident in a difficult intubation scenario). With
regard to difficult intubation, respondents were much more
likely to be an assistant or observer rather than the primary
operator (81% of respondents had exposure to difficult
intubation as an observer or assistant). This is consistent
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with the international literature where high-acuity, time-
sensitive situations are led by a consultant (5,10). The
confidence level of a SET 5 trainee in a “can’t intubate,
can’t ventilate” situation was neutral except for one
respondent who was very confident. It is noticeable that this
trainee had completed more paediatric terms than the other
respondents and previously participated in a paediatric
simulation course.

Training programs have had to develop innovative
ways to expose trainees to critical experiences and skill
sets due to limitations on trainee opportunities in airway
management (2). The international literature has
highlighted the potential of simulation in developing
clinical and non-clinical skills with evidence supporting
the effectiveness of such training in improving trainee
performance (17,18).

All surveyed trainees in this study ‘agreed’ or ’strongly
agreed’ that simulation is an effective medium to learn,
however only 19% had attended a specific paediatric airway
course. Simulation experience included microlaryngoscopy
(29%), rigid bronchoscopy and foreign body removal (27%),
paediatric tracheostomy (9%), and difficult intubation
situation (9%). Nguyen et al. [2019] revealed a statistically
significant improvement in the ENT trainees’ technical
skills (paediatric tracheostomy, cricothyroidotomy, and
intubation) and non-technical skills (delegation and
communication) following simulation-based training
modules (2).

Limitations of this study include the voluntary nature
of the survey and is reflected in a smaller sample size and
potential for sampling and non-response bias. Therefore,
data may not be a true representation of the whole
trainee cohort, as only those with an interest in paediatric
otolaryngology may have responded. However, there was
representation from all training regions and SET levels
in the survey responses. This study did not attempt to
assess the correlation between confidence and competence.
Some international studies were more broadly conducted,
including both adult and paediatric airway management.
Andrews et al. [2012] revealed in some instances higher
confidence levels but lower experience levels (8). They noted
that trainees with high confidence in specific skills may
be truly competent or overconfident (8). Likewise, other
studies revealed a weak to moderate correlation between
self-assessment and independently judged skill (19,20). This
area was not assessed in our study; further research would be
needed to determine the correlation between confidence and
competence in Australian ENT trainees.

© Australian Journal of Otolaryngology. All rights reserved.
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Conclusions

Paediatric airway management can present a challenging
and stressful situation for ENT surgeons. This study
provides insight into the Australian ENT trainee experience
in paediatric airway management. It is reassuring that final-
year trainees had good overall primary operator experience
in various common technical and clinical situations. This
correlated to higher confidence levels in these situations.
As expected, the overall junior SET trainees had lower
experience and confidence in paediatric airway management.
Assessing the confidence and competence in these settings
would be useful to guide further research.

Perceptions of the use of simulation were highly positive
with 100% of respondents considering it as an effective
medium to learn. Simulation scenarios are proven to
complement surgical training, however few trainees have
undertaken simulation exercises specific to the management
of paediatric airway management. Access to simulation
during training may provide opportunities to supplement
direct clinical exposure.
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