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Abstract

Rationale: Selection of physicians into anesthesiology, intensive
care, and emergency medicine training has traditionally relied on
evaluation of curriculum vitae, letters of recommendation, and
interviews, despite thesemethods being poor predictors of subsequent
workplace performance.

Objectives: In this study, we evaluated the feasibility and face
validity of incorporating assessment of nontechnical skills in
simulation and personality traits into an existing junior doctor
selection framework.

Methods:Candidates short-listed for a critical care residency position
were invited toparticipate in the study.Onthe interviewday, consenting
candidates participated in a simulation scenario and debriefing and
completed a personality test (16 Personality Factor Questionnaire)
and a survey. Timing of participants’ progression through the stations
and faculty staff numbers were evaluated. Nontechnical skills were
evaluated and candidates ranked using the Ottawa Crisis Resource
Management Global Rating Scale (Ottawa GRS). Nontechnical skills
ranking and traditional selectionmethod rankingwere compared using
the concordance correlation coefficient. Interrater reliability was
assessed using the concordance correlation coefficient.

Measurements and Main Results: Thirteen of 20 eligible
participants consented to study inclusion. All participants completed
the necessary stations without significant time delays. Eighteen staff
members were required to conduct interviews, simulation, debriefing,
and personality testing. Participants rated the simulation station to
be acceptable, fair, and relevant and as providing an opportunity to
demonstrate abilities. Personality testing was rated less fair, less
relevant, and less acceptable, and as giving less opportunity to
demonstrate abilities. Participants reported that simulation was
equally as stressful as the interview, whereas personality testing was
rated less stressful. Assessors rated both personality testing and
simulation as acceptable and able to provide additional information
about candidates. The Ottawa GRS showed moderate interrater
concordance. There was moderate concordance between rankings
based on traditional selection methods and Ottawa GRS rankings
(r = 0.52; 95% confidence interval, 20.02 to 0.82; P = 0.06).

Conclusions: A multistation selection process involving
interviews, simulation, and personality testing is feasible and has face
validity. A potential barrier to adoption is the high number of faculty
required to conduct the process.
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Among individuals seeking to practice
specialist medicine, it is likely that some
possess greater natural talents than others.
In critical care medicine—anesthesiology,
intensive care, and emergency medicine—
the Australasian professional colleges
all quote the objective of excellence in
healthcare delivery (1–3). However, on the

subject of how best to select physicians who
will deliver this excellence, the literature
provides little guidance.

With the number of applicants to
critical care training programs exceeding
available positions (4), the selection of an
unsuccessful trainee wastes resources and
is a lost opportunity for unselected and

potentially better-suited candidates.
Selection of an unsuitable person for a
critical care doctor role puts that individual
at higher risk of burnout, depression, and
substance abuse, and places patients at risk
of receiving substandard care. It is therefore
crucial to define the human behavioral
requirements of the specialties and to
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develop a selection process that best
identifies candidates who meet these
requirements (5).

Critical care physicians require both
technical and nontechnical skills (NTS) to
deliver optimal patient care (6–8). NTS
include cognitive skills (e.g., situational
awareness, planning, and decision
making) and social or interpersonal
skills (e.g., teamwork, communication,
and leadership). Traditional selection
techniques have been focused on
technical performance and academic
achievements but are poor predictors of
subsequent workplace abilities (9).
Assessments of NTS have not featured
strongly in selection processes, despite
recognition that poor teamwork or
leadership can compromise patient care,
decrease efficiency, and increase tensions
among staff (10–13). Growing evidence
indicates recruitment models that select
for particular personality traits identify
trainees who subsequently demonstrate
superior performance in anesthesiology
training (14–18) and that NTS training is
linked to improved patient outcomes
(19–21).

Beyond traditional selection methods, a
high-fidelity clinical simulation may provide
valuable insights into a candidate’s personal
skills and traits. As candidates address a
simulated clinical problem, they may more
accurately demonstrate the “shows how” of
crisis resource management rather than the
“knows how” communicated in an interview
(22, 23). Strengths in communication,
teamwork, and leadership are easily claimed
in an interview or letter of reference. During
a simulated clinical crisis, however, it is
possible that candidates will more accurately
demonstrate their competence, allowing a
more complete assessment of their suitability
for critical care training.

The critical care resident position at
Western Health, a large network of

teaching hospitals in Melbourne, Australia,
is a post-graduate years 3–4 role involving
hospital rotations through anesthesiology,
intensive care, and emergency medicine.
From among a cohort of approximately
100 applicants for the position, 20 are short-
listed on the basis of criteria-based scoring
of curriculum vitae and letters of
recommendation. A 20-minute interview
with a panel of critical care specialists is then
conducted to determine the four
final successful candidates. This process,
which excludes any formal testing of NTS or
personality traits, mirrors that used in
similar training programs across Australia.

In this study, we evaluated the
feasibility and face validity of incorporating
a simulation-based assessment of NTS and
personality testing into the selection process
for a critical care resident position in our
health network.

Methods

Participants
The study was conducted in August 2015.
A convenience sample of 20 short-listed
applicants for the 2016 Western Health
critical care resident position was contacted
after being invited to interview for the
position, and asked to consider participation
in the study. Candidates were eligible if
they were aged 18 years or older and
intended to attend the interview in person
rather than by phone.

The investigator specified that
participation in the study had no influence
on the selection process. The interview panel
was composed of a separate group of
clinicians from the research faculty, and
these individuals were blinded as to which
candidates had participated in the study.
Study investigators and selection panel
members all signed confidentiality
agreements. No results from any part of the

study were used to inform the selection of
successful candidates. The interview panel
notified the successful candidates on the
evening of the interview day, before any
study data were analyzed.

Candidates who expressed interest in
participating in the study were mailed
an information brochure, study consent
form, and preparatory reading material
to ready themselves for the simulation
scenario. All participants signed a written
consent form.

Intervention
Following the interviews, a chaperone
familiarized participants with the
simulation environment using a simulation
room and mannequin that were identical
to the study environment. Participants
then completed a 10-minute simulation
scenario in which they managed a patient
with hyperkalemic cardiac arrest. Each
participant was instructed to lead the
staff team, comprising six trained
simulation actors playing the roles of a
ward nurse, high-dependency unit
nurse, two residents, and two interns. This
activity was followed by a structured
10-minute Pendleton framework (24)
debriefing with a trained debriefer. Finally,
participants completed a validated
personality assessment (16 Personality
Factor [16PF] Questionnaire [CPP Asia
Pacific Pty Ltd, Melbourne, Australia]),
and a questionnaire evaluating their
experience of the multistation selection
process.

Outcome Measures and
Statistical Analysis
The participants’ performance in
simulation and debriefing was video
recorded for later assessment. Two
anesthesiologists and an emergency
physician, all experienced in simulation
education, independently assessed the
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simulation scenario. NTS were evaluated
using the Ottawa Crisis Resource
Management Global Rating Scale (Ottawa
GRS; see Appendix E1 in the online
supplement), with participants rated from
1 to 7 in six separate domains. Personality
trait assessors used video of both the
simulation scenario and debriefing and
graded participants from 1 to 10 on the
16 personality domains described in the
16PF Questionnaire (Appendix E2). The
personality trait assessors comprised a
psychologist, a simulation education
anesthesiologist, and an anesthesiologist
experienced in applicant selection for the
anesthesiology training program.

The primary outcomes (feasibility)
were as follows:
d Proportion (percentage) of applicants
agreeing to participate

d Reasons given by nonconsenting
candidate participants for decision not
to participate

d Median time difference (in minutes)
between the scheduled and actual times
of starting the simulation

d Median time taken (in minutes) for the
planned 10-minute simulation, the
10-minute debriefing, and the 16PF
Questionnaire

d Total number of interview panel and
simulation faculty required

The secondary outcomes (validity)
were as follows:
d Total Ottawa GRS score ranking
compared with selection panel ranking
using the concordance correlation
coefficient (equivalent to Pearson’s
correlation coefficient)

d Interrater reliability using concordance
correlation coefficient (95% confidence
interval [CI]) (25)

d Face validity of the novel selection
methods using a 5-point Likert scale to
evaluate aspects of acceptability of the
process to participants and research
faculty (Differences in response to
interview, simulation, and personality
assessment were evaluated using
Friedman’s x2 test.)

It was determined a priori that a
participation rate of less than 50% of
the eligible cohort would determine
nonfeasibility of the selection model. In
addition, any delay to simulation starting
time and any instance of either the
simulation or debriefing exceeding
20 minutes in duration would indicate that

the multistation model required significant
modification.

Study Approval and Funding
The Melbourne Health Human
Research Ethics Committee provided
institutional review board approval
(HREC/15/MH/185). The study funding
was provided by departmental and
organizational research and education
funds. The Western Health Centre for
Research and Education provided access
to the simulation center as in-kind
support for the study.
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Figure 1. Median values of the participant evaluations on a 5-point Likert scale of the selection modalities.

Table 1. Friedman’s x2 test for face
validity domains of different selection
modalities

Domain x2

Statistic
P Value

Relevance 11.5 0.003
Fairness 14.0 0.001
Opportunity to
demonstrate abilities

15.5 ,0.001

Acceptability 7.4 0.024
Stress 30.7 ,0.001
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Results

Participation Rate
All 20 short-listed candidates were eligible
for the study. Before the day of the interview,
11 of the 20 candidates agreed to participate.
Following interviews, a further two
candidates agreed to participate, resulting in
a participation rate of 65%. Six of the seven
candidates who did not participate gave a
reason of time limitations (e.g., need to
return to work). Only one candidate did not
participate for the reason of stress caused by
both the interview and simulation. All
participants completed every station, and
there were no missing data.

Commencement Timing and Duration
of Stations
All simulation scenarios commenced earlier
than scheduled start times, with a median
early start of 9 minutes before schedule
(range, 2–18 min). The planned 10-minute
simulation scenario took a median of
11:05 minutes (range, 9:17–13:17 min).
The subsequent planned 10-minute
debriefing took a median of 11:57 minutes
(range, 10:30–17:45 min). The median
duration of the personality test was 25:26
minutes (range, 15:51–38:56 min).

Face Validity
Participants’ evaluations of the selection
methods from the feedback questionnaire
are summarized in Figure 1, and
comparisons are shown in Table 1.
Personality testing was deemed less
relevant, less fair, and less acceptable and
gave less opportunity to demonstrate
ability, but it was also considered less
stressful than the interview and simulation.
A similar impression was conveyed in the
free text comments section of the
evaluation (Table 2).

The assessors’ evaluations for each
selection method are summarized in
Figure 2. Simulation scored higher median
scores for relevance, provision of
additional information, and giving the
opportunity to demonstrate abilities, but
lower for fairness. Personality testing
scored higher for relevance, provision of
additional information, and fairness, but
lower for opportunity to demonstrate
abilities.

Faculty Requirement and
Preparation Time
This study required 18 faculty members on
the day of interviews. A panel of five critical
care specialists conducted the interviews.
The study-related selection stations required
an additional 13 faculty present on the
interview day (3 critical care specialists,
4 simulation center staff, 4 medical students,
1 chaperone, and 1 invigilator to oversee
the personality assessment). Three faculty
members for each of the NTS and

personality domains assessed video
recordings after the selection day.

Preparation for the study day required
designing and rehearsing the simulation
scenario and ensuring equipment
availability. The simulation script took
4 hours to design and a further 3 hours to
rehearse. Training of the assessors in the use
of the Ottawa GRS and the assessment of
personality domains took 3 hours for each
assessment type.

Test–Retest Reliability Ottawa
GRS/Traditional Selection Methods
Concordance between traditional selection
method ranking and Ottawa GRS ranking
was 0.52 (95% CI, 20.02 to 0.82; P = 0.06)
(Figure 3). Significant outliers are
considered further in the DISCUSSION

section.

Interrater Reliability Ottawa GRS
Concordance correlation coefficients
showing interrater reliability are shown in
Table 3. There was moderate concordance
between the assessors, with wide CIs
reflecting the small sample size.

Discussion

In this study, we evaluated the feasibility of
incorporating simulation-based assessment
of NTS and personality testing into the
selection process for our critical care
resident position. For any selection modality
to be feasible and sustainable, it needs to
be logistically possible to conduct it within

Table 2. Participants’ comments

Very well organized
Very well thought out and constructed project with lots of feedback. A positive experience!
Seems like a good effort and might be a stepping stone into how future employment
evaluations are done. Personality testing, however, can be very subjective and will depend
on the candidate’s level of self-values and of honesty.

Strongly support the research idea.
I do think that while simulation is “fair” as it is equal for everyone, I think it would move the
stress level to extreme were it part of the selection process. As far as personality testing, I
found this test very binary, and I think there would be a tendency to answer what seems
favorable if it was part of the selection.
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the accepted selection process, easily
reproducible to demonstrate validity, and
acceptable to both participants and
selectors.

We assessed the feasibility of a
multistation selection approach by
reviewing the candidates’ ability to move
through each selection modality. Any
start time delays had the potential to
cause a flow-on effect, impacting other
candidates’ ability to complete stations.
Strict timelines were planned, and a
chaperone assisted the candidates’
transition through the stations. Time-
critical prompts were written into the
simulation script, and debriefers used a
structured framework to ensure that
candidates completed debriefing within
the allotted time.

We adhered closely to the time
schedule, thereby demonstrating feasibility
for the time-related outcome. The
simulation scenario commenced early for all
13 participants, compensating for the
simulation scenario and debriefing running
longer than the projected time. Because the
first station (interview) was 20 minutes in
duration, followed by shorter stations, there

was a time buffer for completing the
subsequent stations (Figure 4). The last
station, personality testing, could be
undertaken concurrently by several
candidates, ensuring that the duration of
this station had no impact on overall
candidate flow.

On the day of interviews, a total of
18 faculty members was required, of whom
11 were critical care specialists. Although
this constitutes a high personnel
requirement, three critical care departments
each contributed staff, thereby dispersing
this burden.

Staff requirements may be reduced by
using other trainees to perform in the
simulation. The medical students in our
team were enthusiastic about the secondary
educational benefits derived from their
participation. Personality testing and
Ottawa GRS assessments could be
performed in real time, thus reducing the
requirement for an audiovisual technician.
In addition, given moderate interrater
reliability, the Ottawa GRS assessment team
could be reduced from three to two. Finally,
if future studies are able to demonstrate
better predictive selection methods, the

initial personnel investment may be shown
to offset staff numbers required for future
resource-intensive remediation programs to
manage unsuitable trainees.

The acceptability of the new modalities
to both participants and assessors is
fundamental if newer modalities are to
become incorporated into selection
processes. Our study demonstrates that both
the participants and assessors regarded
the simulation assessment of NTS to be
relevant, acceptable, and fair and gave the
opportunity for the candidates to
demonstrate their abilities. Notably, the
candidates viewed the simulation to be as
stressful as the interview but felt it enabled
them to better demonstrate their abilities.
The proportion of eligible candidates who
participated and the reasons given for
nonparticipation further evidenced
acceptability to the participants. With
respect to personality testing, candidates
felt that this assessment was less fair, less
relevant, and less acceptable and had a
lower chance of allowing the candidate
to demonstrate abilities. However, it was
also found to be less stressful than both
the interview and the simulation. Assessors
found personality testing of candidates
to be acceptable. Future research in this
area will require improved personality
testing participant information to improve
the acceptability of this modality to
applicants.

Acceptance of new modalities of
selection requires the new tests to be valid
and reliable. Measures of validity include the
interrater reliability of the new tests as well
as assessment of the test–retest reliability
between old and new assessment
modalities. With a short period of training
using online videos as example scenarios,
the novice raters (albeit clinicians
experienced in simulation education)
achieved moderate rating concordance. The
convenience sample size of our study,
which was not powered to detect a certain
level of concordance between the raters,
resulted in wide CIs for the Ottawa GRS
concordance correlation coefficients.

Of interest are the two significant
outlier participants shown in Figure 3.
Discordance between traditional selection
methods and simulation performance may
constitute either type 1 or type II errors of
our conventional selection processes. Those
who perform well at interview but fail to
demonstrate adequate crisis resource
management skills in simulation may

Table 3. Concordance correlation coefficient (95% confidence interval) in comparisons
of the Ottawa Global Rating Scale total score between the raters

Rater 1 Rater 2 Rater 3

Rater 1 — — —
Rater 2 0.59 (0.30–0.78) — —
Rater 3 0.53 (0.04–0.81) 0.47 (0.09–0.73) —
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Figure 3. Concordance coefficient and 95% confidence interval) between interview ranking and
Ottawa Global Rating Scale (GRS) ranking.
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subsequently struggle with the NTS
required to successfully navigate critical
care training and specialist performance.
The candidate who ranked low in the
traditional selection process, but who
was the outstanding performer in NTS
simulation assessment (scoring 118 out of a
possible 126 Ottawa GRS points), may be
unfairly excluded but perhaps could have
thrived in the training program. Until we
prospectively study our cohort, including
their work-related performance outcomes,
the value of these additional insights into
candidate abilities remains unknown.

Our feasibility pilot study has
some limitations. Our small cohort of
13 participants demonstrated completion of
the necessary assessments, but a greater
number of subjects would require increased
space and personnel resources. This article
does not detail the outcome data and
discussion related to personality testing in
our study. Although widely practiced in
nonmedical recruitment, personality

testing in medical recruitment is
contentious, and an adequate consideration
of this complex area is beyond the scope of
this article.

This study was not designed to assess
whether these novel selection modalities
provide more accurate predictive
information about candidates than
traditional applications and interviews.
The marginal value of this resource-
intensive process may also be less in
settings in which there are more data on
prior clinical performance and NTS, such
as the residency-to-fellowship transition
in U.S. graduate medical education.
However, the pilot data obtained in this
study will inform a larger prospective
observational cohort study with the aim
of evaluating the role of simulation
and personality testing in predicting
subsequent workplace performance in
anesthesiology.

In conclusion, this study has
demonstrated the feasibility and validity

of incorporating a simulation-based
assessment of NTS and personality testing
into the current selection process for our
health network’s critical care resident
position. A potential barrier to adoption of
the multistation selection model is the high
number of faculty required to conduct the
process. n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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