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Background: This study was a pilot randomized controlled trial evaluating the effect of sleep surgery
specific educational material exposure on Australian Otolaryngology, Head and Neck Surgeons (OHNS)
trainee performance in a sleep surgery examination.

Methods: Forty-six OHNS were randomized to either having access to pre-exam sleep surgery specific
educational materials, or no exposure. Following a 2-week exposure period, trainees undertook an online
multiple choice questions (MCQ) exam (40 questions), as well as a short-written answer [marked by a blinded
international sleep surgery expert (SGM)]. Sub group analysis was performed comparing accredited trainees
(currently completing formal training program) and non-accredited trainees.

Results: The mean multiple-choice exam test score (expressed as % correct) was 52.63+10.54 in the
exposure group and 56.00+£12.66 in the control group [mean difference 1.3+1.6 (3.3%), P=0.41]. The mean
written exam test score (expressed as % correct) was 58.57+14.89 in the exposure group and 49.42+15.82
in the control group [mean difference 1.8£1.2 (9.0%), P=0.14]. Sub-group analysis showed no significant
difference between scores in the accredited and non-accredited groups for the multiple-choice exam. There
was, however, an observed superior performance in the written exam by the accredited trainees. Short term
educational intervention may not be sufficient training in complex and nuanced decision making required for
obstructive sleep apnoea (OSA) patients.

Conclusions: There is currently no formal curriculum for training or assessment of competency of OHNS
trainees in the management of complex OSA patients. Further research is required to identify the best ways

possible to educate OHNS trainees in sleep surgery.
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Introduction

Obstructive sleep apnoea (OSA) has recently been estimated
to affect one billion people worldwide (1). Untreated
moderate-severe OSA can have significant consequences
on health, and is associated with increased risk of insulin
resistance, dyslipidaemia, cardiovascular disease and
premature death (2). The traditional view that all patients
should be treated with Continuous Positive Airway Pressure
(CPAP) alone, has been challenged by evidence of high
prevalence (up to 50%) of CPAP and other device failure (3),
as well as rigorously executed trials supporting salvage
surgery options (4,5). Assessing a patient’s candidacy for
benefit of sleep apnoea surgery requires refined clinical
assessment and judgement, identification of surgically
correctable sites of airway obstruction via static and dynamic
examination, and nuanced surgical decision making (6).

Soft tissue surgical management of OSA is performed by
Otolaryngology, Head and Neck Surgeons (OHNS) [also
known as Ear, Nose & Throat (ENT) Surgeons. Up to one-
third of patients with clinical features of OSA are referred
to OHNS for primary diagnosis and treatment (7), and
many clinicians have equipoise as to how to manage those
already diagnosed and unable to tolerate CPAP (8).

In Australia, OHNS trainees spend five years in
formal, accredited training posts under the guidance
of the Australian Society of Otolaryngology Head and
Neck Surgeons (ASOHNS) and the Royal Australasian
College of Surgeons (RACS). There is currently no formal
curriculum for training or assessment of competency of
OHNS in the management of complex OSA patients.
Australian OHNS trainee confidence, knowledge and
exposure to complex multi-level OSA surgery is lacking (6).
Similar findings have been described in OHNS Residency
programs within the United States, with low confidence of
trainees in performing multilevel surgery (9,10), a highly
disparate educational experience regarding sleep medicine/
sleep surgery across different training sites (11) and lack of
dedicated specialist sleep surgeons involved in training (12).
Lack of exposure to sufficient complex OSA surgery case
load has been identified as a major weakness in training
within a recently published international survey (13). These
concerning findings have led to a “call to arms” aiming to
increase the quality of, and access to, sleep surgery training
for OHNS trainees (14). There have been randomised-
controlled studies looking and different teaching modalities
in medical education (15), however, there is a paucity of
such studies in sleep surgery literature.

This study was a randomized controlled trial evaluating

© Australian Journal of Otolaryngology. All rights reserved.

Australian Journal of Otolaryngology, 2022

the effect of Australian OHNS trainee exposure to
education materials compared with no exposure, on sleep
surgery specific examination performance (multiple choice
and short written answer).

Methods
Ethics approval and participant consent

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
protocol and methods were reviewed and approved by the
Health and Medical Human Research Ethics Committee
at the University of Wollongong (Reference: 2019/
ETH13470). Written informed consent was obtained from
each participant.

Study participants

In the Australian OHNS training program there are
70 active accredited trainees (at the time of the study).
ASOHNS administers the training. With the assistance of
ASOHNS all active Australian OHNS accredited trainees
were invited via email (containing project description and
rationale) to participate in the study.

Within the Australian hospital system are dedicated
OHNS positions for junior medical staff with aspirations
of pursuing a career in OHNS. These “unaccredited”
positions are competitive to secure and generally last for
12 months within an OHNS unit. Some unaccredited
trainees work for several years in these positions before
being accepted into the formal training program. Using
hospital contacts in Australia, 45 unaccredited trainees were
invited to participate.

There is one formal Sleep Surgery Fellowship in
Australia. This expert training is dedicated to the field of
sleep surgery and undertaken following completion of the
OHNS FRACS program. Fellows spend 12 months in
the program in Wollongong, New South Wales. To date,
there are five OHNS in Australia who have completed this
Sleep Surgery Fellowship program (including the primary
author). The four others were invited to participate in the
study as an additional comparator group.

Study design

After study participants’ consent was confirmed, participants
were randomly allocated using Random.Org®© software and
assigned to sleep surgery educational material exposure or
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no exposure to those materials.

Each participant was then randomly assigned a unique
“participant identification number” initially concealed to
the primary investigator. This list was then provided to the
primary investigator for distribution of materials.

Each participant was contacted via their provided
primary email address to inform them of which group
they had been assigned. At this stage, those randomized
to the exposure group were provided an online link to the
educational material. A period of 2 weeks was set as the
exposure time prior to the online examination.

Following the exposure period, each participant was then
asked to complete an online examination, consisting of:

% 40 multiple choice questions (MCQ) (40 min);

% 1 short answer (20 min).

The de-identified results were then collated and analysed
in relevant groups by the primary author. The multiple-
choice exam was scored within the ExamBuilder© program.
The written exam was scored by international sleep surgery
expert (SGM), being blinded to participant identity.

Intervention—Sleep Surgery Educational material

Those participants randomized to educational material
exposure were emailed access to a secure, password
protected, cloud-based data folder consisting of the
following material (designed by the primary author and
International SGM):

% 18 key sleep surgery scientific publications (see

Appendix 1);

% Sleep Surgery Textbook (16);

% Access to the International Surgical Sleep Society
Online Lecture Series (https://surgicalsleep.org);

% Sleep Surgery Dissection Manual (available from
corresponding author).

Those randomized to the “no exposure” group were
advised avoidance of sleep surgery specific study/reading
outside their normal day-to-day learnings in the workplace
and were excluded from access to the exposure education
material.

There was a 2-week period of material exposure time
before sitting of the online examination.

Examinations

Each participant was asked to complete an online
examination with a 1-hour time limit.
The examination consisted of 2 components:
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(I) 40 multiple choice questions: exam generated using
ExamBuilder© program. Each question contained
4 possible answers (A, B, C, D). Questions compiled
by primary author and sleep surgery expert (NH/
SGM) to a level expected of OHNS trainees.

Each participant was emailed an individual link
to the exam, and scores stored within the program
until all participants had completed (exam was open
for completion for 72 hours; 6 pm Friday 6™ March
2020 until 6 pm Monday 9" of March 2020).

(I) 1 Short Answer Question: designed for completion
in 20 min. Completed as a Microsoft Word©
document, participants were asked to include
their participant identification number and return
completed question to the primary author.

The de-identified answers were then forwarded to
an International SGM for marking. The SGM was
blinded to participant identity and level of training.
The participant ID numbers were randomly
allocated by the primary author on participant
registration.

Statistical analysis

All statistical analysis was undertaken using IBM SPSS
Statistics Version 25 (Endwark, NY, USA).

Descriptive data are presented using mean and standard
deviations. Differences between exposure and control group
means were tested using independent samples #-tests, P
values below 0.05 were regarded as statistically significant.
Subgroup descriptive statistics (level of accreditation) are
presented using mean and standard deviations. Mean test
scores for sleep fellowship trained OHNS are presented as a
separate exploratory comparator.

Sample size for this study was relatively small, and
limited by the amount of OHNS trainees in Australia.
A larger cohort could be recruited in subsequent studies
involving multiple centres on international scale.

Results

One hundred and fifteen eligible participants were
approached for recruitment. Sixty-nine were unable to
participate or had previous exposure to relevant teaching
materials. Forty-six entered the randomization procedure,
of these 24 were allocated to exposure and 22 to control.
Eight participants in the exposure group were lost to follow
up and 5 in the control group. Thus, there were 16 and
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Figure 1 Flow diagram.

Table 1 Mean test scores

Allocation
Allocated to control (n=22)
* Received allocated intervention (n=22)
Follow-up Y
Lost to follow-up (did not complete
examination) (n=5)
Analysis Y
Analysed
* Multiple choice exam (n=17)
* Written exam (n=13)

Exposure group (n=16),

Control group (n=17),

% mean

Variables mean + SD mean + SD Mean difference difference P value
Multiple choice exam (n=16 vs. n=17) 21.1+4.2 22.4+51 1.3+1.6 3.3% 0.41
Written exam (n=14 vs. n=13) 11.7+£3.0 9.9+3.2 1.8+1.2 9.0% 0.14

17 participants who attempted the examination in the
exposure and control groups respectively. In both the
exposure and control group 100% of participants completed
the online multiple-choice examination. In the exposure
group 14 (87.5%) participants completed the written exam,
13 (76.5%) completed it in the control group (Figure I).

The mean multiple-choice exam test score (expressed
as % correct) was 52.63+10.54 in the exposure group
and 56.00+12.66 in the control group [mean difference
1.3+1.6 (3.3%), P=0.41]. The mean written exam test
score (expressed as % correct) was 58.57+14.89 in the
exposure group and 49.42x15.82 in the control group [mean
difference 1.8+1.2 (9.0%), P=0.14] (1able 1, Figure 2).

The cohort comprised 17 accredited OHNS trainees
and 16 non-accredited OHNS trainees. The mean
multiple-choice exam test score (expressed as % correct)
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was 55.29+12.78 in accredited trainees and 53.38+10.58 in
non-accredited trainees [mean difference 0.8+1.6 (2.0%),
P=0.64]. The mean written exam test score (expressed as
% correct) was 60.96 £11.84 in accredited trainees and
47.86+16.67 in non-accredited trainees [mean difference
2.6x1.1 (13.0%), P=0.03] (Table 2, Figure 3). The mean test
score in a separate exploratory group of 2 sleep fellowship
trained OHNS was 80.50% in the multiple-choice exam
and 76.25% in the written exam (Figure 3).

Discussion

This study’s methodology is unique in both the sleep
surgery and general OHNS literature. It assessed the effect
of educational material exposure on trainee performance.
Whilst this study was not adequately powered to confirm
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Figure 2 Test score distributions (mean with standard deviation).
Table 2 Subgroup test scores
Al dited trai =17 Non- ited trai =1 9
Variables ccredited trainees (n=17), on-accredited trainees (n=16), Mean difference A) mean P value
mean + SD mean + SD difference
Multiple choice exam 22.1+5.1 21.4+4.2 0.8+1.6 2.0% 0.64
Written exam 12.2+2.4 9.6+3.3 2.6+1.1 13.0% 0.03*

*, P<0.05.

statistical significance of the observed effect of educational
material exposure on test performance, several aspects are
worthy of discussion. The study might act as a framework
for further investigations into the most effective way to
educate OHNS trainees and ultimately optimize patient
outcomes.

In general, trainees (both accredited and non-accredited)
performed below expectations in the examinations. Within
the ASOHNS curriculum, there is no outline or expected
minimum level of knowledge relating to sleep surgery for
OHNS trainees. However, the authors believe the questions
fairly represent knowledge that should be baseline for
surgeons undertaking practice that will involve assessing
and treating OSA patients. For all groups analysed in both
the multiple choice and written exam, 52.8% and 58%
of questions respectively were answered correctly. This
low baseline score could be used as a comparator for the
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effectiveness of future OHNS sleep surgery education
within the training program.

The sub-group analysis showed no significant difference
between scores in the accredited and non-accredited
groups for the multiple-choice exam. Given accredited
trainees are part of a structured and formal educational
program administered by ASOHNS—it is expected they
would outperform the unaccredited trainees. There was
however, an observed superior performance in the written
exam by the accredited trainees. The lack of difference
noted between the accredited and non-accredited trainees
in the multiple-choice exam may reflect some of the
shortcomings described within educational literature in
using multiple-choice exams. This form of examination is
known to examine more factual/“recall” type knowledge,
and not focus on cognitive skills or problem solving (17).
Whilst it is acknowledged no exam format is perfect, it
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Figure 3 Subgroup test score distributions (mean with standard deviation).

may be that written answer style examinations are better
at differentiating higher order knowledge (18). This
observation was noted in our study, with the written
examination generating a greater mean spread of scores
amongst candidates.

Despite the stated shortcomings of testing, the lack of
difference between accredited and non-accredited trainees
could be a source of concern and further sleep surgery
education required within the Australian OHNS program
to ensure trainees are adequately trained in sleep surgery
prior to undertaking independent practice.

In keeping with the concerns raised by Lam ez a/. (11)
in relation to US training, Australian OHNS trainees have
highly disparate experiences with sleep surgery depending
on which hospital rotations they are allocated. Some
trainees will undertake a term (normally 6-12 months)
at a centre where they work under consultant(s) who
have an interest, and are trained in contemporary upper
airway surgery for OSA and snoring. These trainees will
be involved in the comprehensive work-up, and surgical
management of these patients. Other trainees, will not gain
such exposure throughout the duration of their training.
This heterogeneity of training is not easy to address, as
not all trainees are able to rotate through all hospitals.
The importance of a formal curriculum for sleep surgery

© Australian Journal of Otolaryngology. All rights reserved.

targeting not only trainees, but consultant surgeons also, is
highlighted.

Two participants qualified in OHNS with further formal
post-fellowship training in sleep surgery completed the
examination. These surgeons were not exposed to the
educational material prior to undertaking the examination.
In both the multiple choice and written exam performance
by this group was superior to the OHNS trainee groups.
Given the small sample size, few statistically robust
conclusions can be made, however, there appears to be
superiority of knowledge in these candidates (which would
be expected given their level of training). Surgeons that
have completed the general OHNS training program
may not have the experience and/or confidence to address
multiple levels of airway anatomy in order to treat severe
OSA and complex cases. Kezirian et a/. previously reported
a reluctance to perform surgery for OSA amongst American
general OHNS surgeons based on limited training (19).
There is evidence showing a combination of procedures
(modified uvulopalatopharyngoplasty and coblation
channelling of the tongue) in OSA patients who have
failed medical management is efficacious and safe (4).
Further research is required to clearly identify patients and
combinations of upper airway reconstructive procedures
that can be competently performed by surgeons without
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sub-specialty training in sleep surgery.

This study has limitations. By the nature of OHNS
training in Australia, the study has a relatively small number
of participants and is not adequately powered to confirm
statistical significance for the performance differences
between exposure groups. Within the study, it was not
possible to analyse the time each trainee in the “exposure”
group spent reading the material. It was also not possible to
guarantee participants in the “no exposure” group did not
do some reading/study prior to the exams. There was also a
cohort of participants who completed the MCQ exam, but
did not submit the written component—this meant each
exam type was analysed independently, where the pre-study
aim was to combine the scores for an overall mark.

Short term educational intervention may not be sufficient
training in complex and nuanced decision making required
for OSA patients. Formal post-fellowship training remains
the current best method. Further research is required to
identify the best ways possible to educate OHNS trainees in
sleep surgery.
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