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Abstract
Purpose of Review “Non-technical skills” are critical to patient safety and form an important part of a surgeon’s competency.
Inter-disciplinary team training is now considered essential to train these valuable skills. This review discusses the importance of
non-technical skills, and the role these skills have in simulation training within Otolaryngology.
Recent Findings Otolaryngologists are uniquely positioned to encounter airway emergencies. Consequently, team-based training
in crisis scenarios is especially important. Simulation can occur in situ or in the simulated setting, with “boot-camps” becoming a
popular training intervention. Whilst team training within otolaryngology has been shown to be highly effective, formal assess-
ment of these skills is not currently routine, with no assessment tool specifically tailored to ENT.
Summary Simulation-based training is an effective and feasible method of teaching non-technical skills in Otolaryngology. With
the shift towards competency-based medical education, formal assessment of these skills is important to perform.
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Introduction

Simulation-based training now forms an essential part of mod-
ern day medical education. With an increasing emphasis on
patient safety and the truncated working hours due to the
European Working time directive, simulation offers an envi-
ronment in which today’s trainees can gain the necessary com-
petences in a safe blame-free environment. Whilst traditional
simulation training programmes have focused on the individ-
ual expertise of the operating surgeon, this alone is insufficient
for achieving safer surgery. Studies have shown that non-
technical skills (communication, teamwork, leadership and
situation awareness) are the leading cause for adverse events
in the operating theatre, with poor communication found to be
a factor in 43% of errors made in surgery [1]. Consequently,

training of surgeons in non-technical skills is becoming in-
creasingly important.

This review article will focus on the background to non-
technical skills in the healthcare system, the role of non-
technical skills in surgical training and the current and future
role of team-based simulation training in otolaryngology.

Setting the Scene

Patient Safety and Modern Surgical Practice

The landmark report by the Institute of Medicine entitled “To
Err is Human” [2••], and the UK equivalent “an organization
with a memory” [3], reported that between 44,000–98,000
deaths occurred each year frommedical errors that could have
been prevented. Subsequent studies have shown that surgical
patients are particularly at risk [4, 5] with 44% of all adverse
events occurring in the operating room [5].

Non-technical Skills

Non-technical skills or “human factors” are the cognitive
(decision-making and situational awareness) and interpersonal
skills (communication, teamwork and leadership) which un-
derpin technical competence [6]. Root cause analysis of
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adverse events in healthcare has revealed that it is failure of
these non-technical skills, rather than lack of technical profi-
ciency, which leads to bad outcomes in the operating theatre.
They are now considered key to delivering safe surgical prac-
tice and improving patient safety.

Simulation in Surgery

Simulation has traditionally been used for training technical
skills, and has various applications in otolaryngology; tempo-
ral bone labs and the ovine model for endoscopic sinus sur-
gery [7] are established validated examples. Simulation can
also be used to train non-technical skills. The aviation industry
has led the way with regard to simulation-based team training,
with the advent of “CrewResourceManagement” (CRM); the
aim of which is to train the individual with teamworking skills
whilst training teams to work together in the most effective
manner. These skills can then be used in simulated crisis sce-
narios. This has been adopted with great success in
Anaesthesia and in 2011 the Association of Surgeons in
Training (ASiT) endorsed high-quality simulation for the
training of surgeons. It also forms part of the Intercollegiate
Surgical Curriculum Programme (ISCP). Consequently, there
has been a dramatic increase in the amount of non-technical
skills training in surgery, including Otolaryngology.

Surgery is a high-stakes, high-pressure profession, relying
quite often on experiential learning and requiring high levels
of teamwork and leadership, particularly in a crisis situation.
Unfortunately, “never events” such as an airway fire, or
wrong-side surgery do occur and the surgeon is expected to
manage these scenarios effectively despite little or no experi-
ence. Simulation allows trainees to be exposed to a range of
tasks outside the level of their competence and provides the
platform in which these rare situations can be repeatedly
reproduced with no risk to patient safety.

Traditionally, healthcare professionals have trained separately
despite working together on a daily basis. Crisis situations rely
heavily on the ability of the healthcare team to perform well
together in a stressful environment, and it is hardly surprising
therefore that teamwork features heavily as a cause for error in
the operating theatre. Consequently, the importance of multidis-
ciplinary team-based training has been highlighted, but despite
this there is very little reported in the literature.

Team-Based Simulation Training
in Otolaryngology

As surgeons, Otolaryngologists should be aware of the impor-
tance that non-technical skills play in the day to day outcomes of
our patients. A review on patient safety within Otolaryngology
[8] reported that whilst the specialty shared common safety

concerns with other surgical specialties, there were risks unique
to the specialty, airway and thyroid surgery being most notable.
The incidence of serious airway complications occurring in the
UK was particularly highlighted by The 4th National Audit
Project by the Royal College of Anaesthetists (NAP4) [9, 10].
Airway incidents for head and neck surgical patients featured
frequently, and the report recommended greater collaboration in
team training between anaesthetists and otolaryngologists in
particular.

Although non-technical skills training in Otolaryngology is
a relatively new concept, there is an increasing amount of
simulation activity within the literature. However, despite this,
a recent cross-sectional survey by Dean et al. in 2019 [11] to
all Otolaryngology residency programme directors, in the
USA and Porto Rico, revealed that 76% of programme direc-
tors did not think it was important to include training in non-
technical skills at training boot camps.

Whilst the majority of published literature focuses on the
trainee as the main participant in simulation scenarios, there
are a handful of training programmes which have involved all
members of the operating team to produce a truly multidisci-
plinary team training exercise [12–14].

Common Characteristics of Otolaryngology
Team-Based Training

Setting

Non-technical skills team simulation can be performed in a sim-
ulated setting [15–17] (such as a simulation suite or simulated
operating theatre) or in situ at the point of clinical care [12] (e.g.
operating theatre, ICU). Whilst in situ simulation has the distinct
advantage of increased realism, a high-fidelity simulated setting
to replicate either an operating theatre (as seen in Fig. 1) or ICU
can also provide a high degree of face validity, which is important
in order to engage the team participants.

A number of studies have reported “boot camp” style training
days [15, 16, 18–20], with a high-fidelity team simulation
performing part of a larger intense training day into ENT skills.
This is proving a popular training intervention and has been
successful in the USA [19], Canada [16] and more recently the
UK [20]. Feedback from trainees have shown boot camps to be
highly effective at improving confidence levels when managing
emergencies [18].

Simulation Scenarios

Important considerations for simulation scenarios include:

1. The scenario is sufficiently engaging to all teammembers;
this is particularly important for multidisciplinary
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Fig. 1 High-fidelity simulated operating theatre to train team skills

Table 1 Behavioural marker tools used to assess non-technical skills in surgery

Assessment tool Population Non-technical skills
assessed

Validity Reliability

Non-Technical Skills of
Surgeons (NOTSS) [23]

Surgeons 1. Situational Awareness
2. Decision-making
3. Communication and

teamwork
4. Leadership

Yes—content Yes—inter-rater reliability
and internal consistency

Revised NOTECHS [22] Surgeons
Anaesthetists
Nurses
ODP’s

1. Communication and
interaction

2. Vigilance and
situational awareness

3. Team skills
4. Leadership and

management skills
5. Decision-making—

surgical crisis

Yes—content
Yes—construct significant difference in

NOTECH scores seen with increasing
seniority

Yes—internal consistency
Yes—inter-rater reliability

Oxford NOTECHS
(I and II) [24, 25]

Surgeons
Anaesthetists
Nurses

1. Communication and
interaction

2. Situational awareness
3. Teamwork and

cooperation
4. Leadership and

management
5. Decision-making

Yes—construct Yes—inter-rater reliability

Observational Teamwork
Assessment for Surgery.
(OTAS)

[26]

Operating
theatre
teams

1. Communication
2. Leadership
3. Cooperation and

back-up behaviour
4. Coordination
5. Team monitoring and

situational awareness

Yes—content
Yes—construct

Yes—inter-rater reliability
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simulation, ensuring that there are enough tasks or inci-
dences to challenge all specialties.

2. Scenario fits the ability and grade of trainee
3. Scenario is realistic; examples may be adapted from actu-

al cases.

Airway emergencies lend themselves well to team-based
training, with active and engaging roles for all specialties:
surgeons, nurses and anaesthetists. Other examples of simu-
lated scenarios in the literature include post-thyroidectomy
bleeding [19], post tonsillectomy bleed [17], paediatric in-
haled foreign body [21•], airway fire [17], neck stabbing and
facial trauma [16, 21•].

Assessment

Assessment should form a fundamental and necessary com-
ponent of all training interventions, and with the shift towards
a more competency-based approach, this is especially impor-
tant and necessary. Within surgery, a variety of behavioural
marker systems have been used to evaluate non-technical
skills [22–26] (see Table 1), including Non-Technical Skills
for Surgeons (NOTSS) [23], and The Non TECHnical Skills
scale (NOTECHS) [22]. No one tool is considered “gold stan-
dard” and it is important to remember that such tools are
highly context specific. It is also particularly important to note
that assessment tools should be psychometrically robust.
Although not specifically designed for ENT surgery, NOTSS
has been used to assess non-technical skills in Otolaryngology
trainees, and has been shown to be feasible, and reliable [21•].
Ideally, a similarly robust tool tailored to the needs of ENT
training should be developed.

Debrief

Debriefing is one of the most important parts of simulation
and is perhaps the one area where simulation has an advantage
over a real clinical emergency. In the workplace, feedback and
debrief can routinely be forgotten or happen haphazardly; the
team is often too busy and distracted following a crisis to
debrief in the acute aftermath. In medical simulation, howev-
er, feedback is mandatory and immediate, and errors are a
valuable part of the learning experience.

Effectiveness of Team Training
in Otolaryngology

Non-technical skills training in otolaryngology appears to be
well received by trainees, withmultiple studies in the literature
reporting a positive reactionary response from participants

[13, 14, 18, 19]. Confidence levels in managing
Otolaryngology emergencies have also been shown to in-
crease following simulation training [13, 17–19, 27] and a
randomized control trial by Smith et al. in 2015 showed that
trainees randomized to scenario simulation performed signif-
icantly better in clinical scenario vivas than those given
lecture-based training [28]. Team training can also have a
positive impact at an organizational level; Metha et al. [29]
reported reduced airway mortality following the introduction
of a multidisciplinary airway simulation course at their
institution.

Conclusion

Non-technical skills are of increasing importance. In par-
ticular, Otolaryngologists are likely to encounter airway
emergencies within the operating theatre and therefore
need to be equipped with exemplary inter-disciplinary
teamwork, leadership and communication. It has previ-
ously been thought that simulation cannot make you a
good doctor, communicator or leader. However, the ad-
vent of non-technical skills simulation aims to do just
that: by practicing and employing these skills within our
daily working teams. Studies have shown that training in
non-technical skills can improve teamwork and improve
patient outcomes. It is hoped that providing more training
in non-technical skills, alongside psychometrically robust
assessment, can help to develop a new generation of sur-
geons competent in all the skills required for safe patient
care.
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