Can J Anesth/J Can Anesth (2021) 68:235-244
https://doi.org/10.1007/s12630-020-01850-x

®

Check for
updates

REPORTS OF ORIGINAL INVESTIGATIONS

Resident competencies before and after short intensive care unit
rotations: a multicentre pilot observational study

Compétences des résidents avant et apres de courts stages a I’unité
de soins intensifs : une étude pilote observationnelle

multicentrique

Dominique Piquette, MD, PhD, FRCPC

+ Alberto Goffi, MD - Christie Lee, MD, MSc,

FRCPC - Ryan Brydges, PhD - Catharine M. Walsh, MD, PhD, FRCPC -
Briseida Mema, MD, MEd, FRCPC - Chris Parshuram, MBChB, DPhil, FRACP

Received: 26 February 2020/ Revised: 19 August 2020/ Accepted: 22 August 2020/ Published online: 10 November 2020

© Canadian Anesthesiologists’ Society 2020

Abstract

Purpose Residency programs need to understand the
competencies developed by residents during an intensive
care unit (ICU) rotation, so that curricula and assessments
maximize residents’ learning. The primary study objective
was to evaluate the feasibility for training programs and
acceptability by residents of conducting a multi-
competency assessment during a four-week ICU rotation.
Methods We conducted a prospective,
observational pilot study in three ICUs. During weeks 1
and 4 of an ICU rotation, we conducted repeated
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standardized assessments of non-critical care specialty
residents’ competencies in cognitive reasoning (script
concordance test [SCT]), procedural skills (objective
structured assessment of technical skills [OSATS]-global
rating scale], and communication skills through a written
test, two procedural simulations, and a simulated
encounter with a “family member”. The feasibility
outcomes included program costs, the proportion of
enrolled residents able to complete at least one three-
station assessment during their four-week ICU rotation,
and acceptability of the assessment for the trainees.
Results We enrolled 63 (69%) of 91 eligible residents,
with 58 (92%) completing at least one assessment. The
total cost to conduct 90 assessments was CAD 33,800. The
majority of participants agreed that the assessment was
fair and that it measured important clinical abilities. For
the 32 residents who completed two assessments, the mean
(standard deviation) cognitive reasoning and procedural
skill scores increased between weeks 1 and 4 [SCT
difference, 3.1 (6.5), P = 0.01; OSATS difference for
bag-mask ventilation and central line insertion, 0.4 (0.5)
and 0.6 (0.8), respectively; both P < 0.001]. Nevertheless,
the communication scores did not change significantly.
Conclusions A monthly multi-competency assessment for
specialty residents rotating in the ICU is likely feasible for
most programs with appropriate resources, and generally
acceptable for residents. Specialty residents’ cognitive
reasoning and procedural skills may improve during a
four-week ICU rotation, whereas communication skills may
not.
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Résumé

Objectif Afin que les programmes de formation et les
evaluations maximisent les apprentissages des residents,
les programmes de residence doivent comprendre quelles
competences sont developpees par les residents pendant un
stage a l'unité de soins intensifs (USI). L’objectif principal
de cette etude etait d’évaluer la faisabilite’ pour les
programmes de formation et [’acceptabilite’ par les
residents de realiser une evaluation multi-competences
pendant un stage de quatre semaines d I’USI.

Méthode Nous avons realise€ une etude pilote
observationnelle prospective multicentrique dans trois
USI. Pendant les semaines 1 et 4 du stage a 1’USI, nous
avons menée des evaluations standardiseées repetees des
competences des residents non inscrits dans une
specialisation en soins intensifs en matiere de
raisonnement cognitif (test de concordance de script
[SCT]), d’habiletes procedurales (evaluation objective
structuree des competences techniques [OSATS] - echelle
d’évaluation globale), et d’habiletes de communication via
un examen ecrit, deux simulations d’intervention, et une
rencontre simulée avec un « membre de la famille ». Les
criteres de faisabilite¢ comprenaient les couts du
programme d’évaluation, la proportion de residents
inscrits capables de completer au moins une evaluation
en trois stations au cours de leur stage de quatre semaines
a l’USI, et I’acceptabilite’ de I’evaluation par les residents.
Résultats Nous avons recruté 63 (69 %) des 91 residents
eligibles, et 58 (92 %) ont complete au moins une
evaluation. Le couit total pour realiser 90 evaluations
etait de 33 800 CAD. La majorite’ des participants etaient
d’accord que [’évaluation etait equitable et qu’elle
mesurait d’importantes habiletes cliniques. Chez les 32
residents ayant complete” deux evaluations, les scores
moyens (ecart type) en matiere de raisonnement cognitif et
d’habiletes techniques ont augmente entre les semaines 1
et 4 : difference au SCT, 3,1 (6,5), P = 0,0; difference a
I’OSATS pour la ventilation au masque et l'installation
d’une voie centrale, 0,4 (0,5) et 0,6 (0,8), respectivement;
tous deux P < 0,001. Toutefois, les scores en matiere de
communication n’ont pas change de maniere significative.
Conclusion Une évaluation multi-competences mensuelle
des residents en specialisation faisant un stage d I’'USI est
probablement realisable dans la plupart des programmes
disposant des ressources necessaires, et elle est
generalement  acceptable pour les residents. Le
raisonnement cognitif et les habiletes techniques des
residents pourraient s’ameliorer pendant un stage de
quatre semaines d I'USI, alors que leurs competences de
communication pourraient demeurer inchangees.
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In most medical specialty training programs (e.g., internal
medicine, general surgery), postgraduate trainees
(residents) are required to complete rotations in the
intensive care unit (ICU). By the end of their ICU
rotations, residents are expected to have developed
important clinical abilities inherent to critical care
practice, such as initial stabilization of acutely ill
patients, invasive procedures, and end-of-life discussions.
Nevertheless, the ICU environment presents many
educational challenges, including unpredictable clinical
activities, high-risk patients, time pressures, and variable
patient populations and medical problems across
centres.'™ The current educational structure creates
additional constraints on residents’ ICU learning
experience. Short rotations (e.g., four weeks),
discontinuity of ICU experience (e.g., rotations
distributed over time and ICUs, off-service
commitments), competition between residents to access
learning opportunities, and inconsistent supervision
practices are among the factors possibly affecting
learning opportunities.”’ Learning outcomes resulting
from a typical ICU rotation may therefore be limited or
vary significantly across domains and individual residents.

Limited evidence suggests that short clinical ICU
exposure may be insufficient for residents to achieve
acceptable levels of competence in various domains.® For
example, Ottestad er al. reported both poor and
acceptable levels of performance in managing simulated
septic patients for specialty residents who had completed
an ICU rotation.” In another study, bedside skills related to
respiratory and circulatory systems were assessed at the
end of an ICU rotation and compared among internal
medicine residents who had and had not completed a four-
hour simulation course.'® Residents who had received
simulation-based training in addition to the usual clinical
training significantly outperformed their colleagues. Singer
et al. also showed that first-year residents who had received
simulation training performed better than traditionally
trained (clinical exposure only) third-year residents
during bedside clinical assessments.'' The authors
concluded that “critical care competency cannot be
assumed after clinical intensive care unit rotations”.''
These examples illustrate the need to better assess specialty
residents’ learning outcomes after ICU training.

The small number of resident assessments traditionally
completed during ICU rotations—typically one summative
end-of-rotation assessment per resident—has likely
contributed to our limited understanding of the learning
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occurring during an ICU rotation. Assessment practices
are, however, rapidly changing now that many specialty
programs are transitioning to competency-based medical
education (CBME).'”> With CBME, programs must
regularly measure residents’ level of achievement for
important competencies. Each program identifies clinical
activities requiring assessment, based on their expectations
of what is being done and learned by residents during a
rotation. It is not known whether competencies being
assessed (or expected to be assessed) in the ICU align with
what residents are realistically able to learn. A better
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understanding of specialty resident learning outcomes
resulting from ICU rotations would therefore greatly help
with curricular and assessment planning.

To assess clinical competencies that specialty programs
commonly expect residents to learn during a typical ICU
rotation, we undertook a pilot study of standardized multi-
competency assessment for specialty residents rotating
through the ICU. The primary objective was to evaluate the
i) feasibility for three different ICU training programs to
achieve a high resident completion rate of at least one
standardized, multi-competency assessment during a four-
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Post = 4+
8
(29.6%)
Post < 4
Pre <4 Pre = 4+
Communication GRS: Scenario B
Post = 4+
2
(10%)
6
<
Post < 4 (30%)
Pre <4 Pre = 4+

Figure Four-fold plot representing objective structured assessment of technical skills (OSATS) procedural scores and communication global
rating scale (GRS) scores for residents who completed the assessment in week 1 and 4
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week ICU rotation over consecutive months, ii) assessment
costs, and iii) assessment acceptability by residents. The
secondary objective was to determine the learning
outcomes of non-critical care specialty residents in three
domains of competence (cognitive reasoning, procedures,
and communication) after a four-week ICU rotation.

Methods

We conducted this study in three mixed medical and
surgical ICUs, each located in a different academic medical
centre in Toronto, Canada. The study was approved by the
Review Ethics Board of each institution.

Residents of any postgraduate year enrolled in a non-
critical care, Royal College of Physicians and Surgeons of
Canada (RCPSC)-accredited program who were scheduled
to rotate in one of the three participating ICUs for at least
four weeks were eligible for the study. For study
recruitment, we emailed all residents scheduled for an
ICU rotation during the study period prior to the beginning
of the rotation and met them in person on day one of their
ICU rotation. Residents were excluded if they had already
participated in the study during a previous ICU rotation
(e.g., at another hospital site) at the time of recruitment.
Residents provided written informed consent prior to
enrolment. Individual follow-up ended after week 4 of
the ICU rotation.

Five to ten specialty residents typically rotate monthly at
each ICU site. Resident performance is routinely assessed
by a mid-rotation and/or end-of-rotation in-training
evaluation report based on day-to-day clinical
performance. None of the sites used other formal
assessments at the time of the study. The transition to the
RCPSC Competency by Design model had not affected off-
service specialty residents rotating in the ICU at the time of
the study.

Standardized multi-competency assessment

To design a standardized multi-competency assessment, we
first reviewed common objectives of training targeted by
multiple specialties for residents’ ICU rotations and
conducted a survey of ten local ICU clinician educators
and teachers (see eAppendix 1 in the Electronic
Supplementary Material [ESM]). Informed by this
process, we selected the following three domains of
competence: 1) cognitive reasoning (diagnosis,
investigation, and management of common ICU medical
problems); 2) procedural skills (e.g., central venous
catheter [CVC] insertion and bag-mask ventilation
[BMV]); and 3) communication skills (providing an
initial update post-ICU admission and leading an end-of-
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life discussion with a simulated family member). Our
objective was to independently assess these specific
competencies, not to assess overall competence in critical
care medicine.

We then conducted an extensive literature review to
identify strategies and tools available to assess these
domains of competence and weighed each tool according
to the existing relevant validity evidence.'”> Assessment
tools were selected for each domain of competence. This
included the script concordance test (SCT) for cognitive
reasoning,'* objective structured assessment of technical
skills-global rating scale (OSATS-GRS) for procedural
skills,'> and a five-item global rating scale for
communication skills (see ESM, eAppendices 2, 3, and
4).'® Next, we developed the three parts of the competency
assessment.

Part 1: Written SCT for critical care cognitive
reasoning

We developed a SCT measuring clinical reasoning in
critical care medicine according to published
guidelines."”"® We first developed an assessment
blueprint based on the assessment priorities in medical
expertise established by the ICU educators survey. Two
adult ICU physicians then wrote a bank of 70 vignettes to
create two versions of a SCT, each initially including 35
clinical vignettes (or cases) and 105 questions (see ESM,
eAppendix 2). We decided on the number of vignettes and
questions, Likert scale, scoring, panel size, and
composition based on existing recommendations.'® An
SCT assesses residents’ ability to interpret medical
information under conditions of uncertainty.?>*' For each
clinical vignette, a series of questions (items) about
diagnoses, investigations, or management are asked. Test
optimization included item review by two experienced ICU
educators based on a published quality grid'® and piloting
with subspecialty residents prior to study enrolment for
item optimization. The test is scored based on comparison
of residents’ answers against the frequency of answers
from a panel of experts. Our expert panel was composed of
ten adult ICU physicians with more than five years of ICU
experience. Questions with consensus and large
disagreement among experts were discarded to optimize
discriminative power and to minimize measurement
error.'® The final version of the test was delivered in
paper format. We used a T-transformation of residents’
scores based on the distribution of panelists’ scores with a
mean (standard deviation [SD]) of 80 (5) to facilitate score
interpre:tation.14 Based on the literature, mean scores of
medical students are expected to be around 70 (or 2 effect
sizes below expert scores) and mean scores of residents are
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expected to reach 75 (or 1 effect size below expert
scores).17

Part 2: Part-task trainer simulation-based assessment
of procedural skills

We trained two groups of four and five raters to use the
OSATS-GRS (see ESM, eAppendix 2) to score resident
performance during independent completion of two
procedures on part-task trainers (simulation-based
performance): BMV and ultrasound-guided CVC
insertion. The raters included non-procedural experts with
an ICU clinical background (e.g., ICU nurse or respiratory
therapist). Our goal was to rely on non-physicians to
conduct the assessment to facilitate implementation. Raters
attended a four-hour group training session during which
ten video-recordings of variable performance levels (five
per procedure) were reviewed, scored individually, and
then discussed as a group until the raters agreed on scale
interpretation.

Part 3: Simulated family member encounter-based
assessment of communication skills

We designed three versions of a clinical scenario for which
two simulated family meetings needed to be conducted: the
first meeting was held immediately after a simulated
patient admission to the ICU (part A: initial update post-
ICU admission) and the second meeting was held later in
the ICU course to address goals of care for that same
patient (part B: end-of-life discussion). A similar scenario
had previously been piloted with multiple groups of ICU
residents who confirmed its realism and acceptability.”?
We then trained a group of eight standardized patients to
role-play the family members for the three versions of the
scenario. Training consisted of a half-day of repeated
practice of each scenario, with feedback from a senior
professional with expertise in training. The simulated
family members were also trained as raters (i.e., to use the
communication GRS tool—see ESM eAppendix 3), so that
they could assess resident communication performance
during the simulated family meetings. The four-hour rater
training followed the same process as described above for
procedural skills rater training.

Study procedures

We collected data during the first four weeks of residents’
ICU rotation. On week 1, they completed a demographic
questionnaire, and then participated in a two-hour three-
part assessment. This assessment included the SCT station
(up to 60 min); the procedural station, including a ten-
minute BMV assessment and a 20-min CVC insertion

assessment; and the communication station, with two 15-
min interactions (part A and part B) with the same
simulated family member. On week 4, residents completed
a similar two-hour multi-station assessment (same version
of the SCT and same procedural station, but a different
two-part communication scenario also based on a clinical
update and end-of-life discussion, but for a different
simulated patient). The assessments were conducted on-
site by a research nurse in three separate quiet rooms. On a
given day, multiple assessments were often conducted in
parallel, so the order of the stations for each resident was
randomly assigned. At the end of the last assessment on
week 4, residents completed a satisfaction questionnaire
regarding the acceptability and fairness of the assessment
process. Residents then received written feedback on their
performance on the three-station assessment.

To account for resident schedule variability (e.g., post-
call days, mandatory off-site weekly specialty-based
teaching), we scheduled the competency testing up to one
week after the ideal schedule as needed (e.g., on week 2 for
pre-rotation testing and on week 5 for post-rotation testing
when possible).

Study outcomes

To assess the feasibility and acceptability of the multi-
competency assessment, we collected data on the
proportion of eligible residents who were recruited and
who completed their follow-up, reasons for refusal to
participate and for incomplete follow-up, assessment costs,
and participants’ perceptions of the acceptability and
fairness of the competency testing (see ESM, eAppendix
5). To assess residents’ learning outcomes, we collected
participants’ SCT scores for cognitive reasoning, OSATS
scores for the two procedural skills, and GRS scores for
part A and part B of the communication scenarios at week
1 and week 4.

Statistical analyses

We summarized descriptive data (completion rate,
acceptability, assessment scores) and expressed
continuous variables as mean (SD) or median
[interquartile range] as appropriate. Categorical variables
are summarized as frequencies and percentages. The SCT
score was calculated and transformed as described above.
The procedural OSATS and communication GRS scores
were calculated by averaging the individual item scores of
each scale (OSATS: seven items rated on a scale from 1 to
5; communication GRS: five items rated on a scale from 1
to 5).

As this was a pilot study, our sample size was one of
convenience. In terms of assessing feasibility, our goal was
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to enrol > 70% of the eligible residents in the study, and for
> 80% of the enrolled residents to complete at least one
standardized assessment. We assessed whether there was
evidence of learning in three different domains after a four-
week ICU rotation; we tested whether mean within-person
changes in continuous scores were different from zero
using a paired t-test, and whether there were differences
between week 1 and week 4 in percentages scoring > 4
using McNemar’s test. A four-fold plot was used to depict
the changes in these percentages.”> The threshold of
statistical significance was P < 0.05.

Results
Feasibility and acceptability

Between January and October 2017, 63 of 91 eligible
residents (69%) were enrolled in the study, of which 58
(92%) completed at least one assessment: 18 on week 1
only, eight on week 4 only, and 32 on both weeks 1 and 4.
Reasons for declining consent or for not participating after
providing consent included: too nervous (n = 6), too busy
clinically (n = 2), sick (n = 1), and recent specialty program
assessment (n = 1). Consenting residents who could not be
scheduled for one or both assessments (n = 5) were either
on post-call days/vacations or had competing teaching
activities. Participant characteristics of residents who
completed the demographic questionnaire (n = 49) are
presented in Table 1.

The entire cost for the 90 assessments conducted at the
three sites during the study was CAD 33,800, including
CAD 23,900 for initial purchase of part-task trainers, CAD
7,500 for simulated patients/raters at an hourly rate of CAD
44, and CAD 2,400 for CVC kits and other supplies.

The majority of the satisfaction survey respondents (36
participants) agreed or strongly agreed that the three-part
assessment was fair (n = 24, 67%), of acceptable duration
(n =25, 70%), and measured important clinical abilities (n
= 26, 72%). Approximately one-third of the trainees (n =
13, 36%) agreed or strongly agreed that the assessment
guided their self-study and/or motivated them to seek
involvement in certain clinical activities during their ICU
rotation. Nevertheless, a third (n = 12, 33%) of the
participants believed that it was tiring, and a smaller
proportion of participants believed that the assessment
unacceptably interfered with other clinical activities (n = 6,
17%) or that it was a waste of their time (n = 4, 11%).
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Table 1 Participant characteristics

Characteristics (n=49)
ICU site
Site 1 23 (47)
Site 2 17 (35)
Site 3 9 (18)
Age (yr)
<25 1(2)
26-30 36 (73)
31-35 11 (23)
> 35 1(2)
Training program
Anesthesia 11 (23)
Internal medicine 29 (59)
Surgery 9 (18)
Postgraduate year
1 4 (8)
2 26 (53)
3 15 (31)
4 4 (8)
Previous ICU rotations (months)
0 22 (45)
1 12 (25)
2 10 (20)
3 4 (8)
>3 1(2)

ICU = intensive care unit.

Changes in assessment scores between week 1
and week 4 of ICU rotation

For residents (n = 32) who completed assessments both at
weeks 1 and 4, the mean (SD) SCT (cognitive reasoning)
scores increased from 61.2 (9.1) in week 1 to 64.3 (11.2) in
week 4 (mean difference, 3.1; 95% confidence interval
[CI], 2.7 to 3.5; P = 0.01). The mean (SD) OSATS
(procedural skills) scores for CVC insertion improved
significantly from 3.9 (0.9) in week 1 to 4.4 (0.6) in week 4
(mean difference, 0.6; 95% CI, 0.2 to 0.9; P = 0.001). The
mean (SD) scores for BMV also improved from 4.1 (0.7) in
week 1 to 4.5 (0.5) in week 4 (mean difference, 0.4; 95%
CI, 0.2 to 0.6; P > 0.001). The effect size for these changes
was between 0.3 and 0.6. Nevertheless, the communication
scores for scenario part A and B did not change
significantly between week 1 and week 4 [part A: 4.1
(0.7) vs 3.9 (0.6); mean difference, —0.3; 95% CI, —0.6 to
0.1; P = 0.11; part B: 4.4 (0.6) vs 4.1 (0.7); mean
difference, —0.2; 95% CI, —0.6 to 0.2; P = 0.32] (Table 2).

The proportion of residents who obtained an OSATS
score > 4 (indicating a high level of performance)
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Table 2 Assessment scores at week 1 and week 4 of ICU rotation for residents who completed both assessments (n=32)

Types of assessment Week 1 Week 4 Change in scores 95% CI P value Effect size
mean (SD) mean (SD)

Script concordance test 61.2 (9.1) 64.3 (11.2) 3.1 (6.5) 2.7 to 3.5 0.013 0.34

OSATS (central venous catheter insertion) 3.9 (0.9) 4.4 (0.6) 0.6 (0.8) 0.2t0 0.9 0.0014 0.59

OSATS (bag-mask ventilation) 4.1 (0.7) 4.5 (0.5) 0.4 (0.5) 0.2 t0 0.6 0.0005 0.56

Communication GRS (part A) 4.1 (0.7) 3.9 (0.6) —0.3 (0.8) —0.6 to 0.1 0.11 —0.37

Communication GRS (part B) 4.4 (0.6) 4.1 (0.7) —0.2 (0.9) —0.6 t0 0.2 0.32 —0.36

CI = confidence interval; GRS = global rating scale; ICU = intensive care unit; OATS = objective structured assessment of technical skills; SD =

standard deviation

increased significantly for both CVC insertion (P = 0.003)
and BMV (P = 0.03) between week 1 and week 4. In
contrast, the proportion of residents who obtained
communication scores > 4 for scenario part A and B did
not change significantly during the four-week rotation (P =
0.77 and P = 0.29, respectively). Nevertheless, not all
residents completed each assessment at both times. Results
of residents who completed the same assessment twice (in
week 1 and in week 4) showed that the majority of
residents who started their ICU rotation with OSATS
(procedural) scores < 4, had scores > 4 at the end of the
rotation (Figure). For the communication GRS scores,
many residents already had scores > 4 in week 1, which
were either maintained or dropped < 4 in week 4 (Figure).

Discussion

Specialty programs rely predominantly on off-service
critical care rotations for their residents to learn how to
care for critically ill patients. Nevertheless, the ICU
environment poses specific educational challenges related
to the nature of ICU clinical activities, work organization,
and patient safety concerns. Specialty programs most often
ignore which learning and assessment opportunities their
residents are likely to encounter during an ICU rotation.**
This project shows that integrating a standardized
assessment of resident competencies is feasible and
acceptable in the ICU context—i.e., 63 (69%) of 91
eligible residents were enrolled, with 58 (92%) completing
at least one assessment, which is near or above our 70%
and 80% feasibility targets, respectively. Our study also
suggests that residents improve their clinical reasoning and
procedural skills during a four-week ICU rotation.

We designed a multi-station, multi-competency
assessment that was heavily informed by existing
literature on the assessment of cognitive reasoning,
procedural skills, and communication, 4118192526 Tpe
assessment specifically targeted domains of competence

and competencies relevant to the ICU setting. We
successfully implemented the assessment in three ICUs
characterized by different teaching schedules, physical and
human resources, and work organizations. In addition, the
assessment could be completed without the direct
involvement of busy critical care physicians.
Nevertheless, only two-thirds (63%) of the eligible
residents completed at least one assessment over a four-
week period, and only one-third (35%) did the assessment
twice. Enrolment was possibly limited by residents’
common reluctance to be assessed and by a general
anxiety related to the beginning of a new ICU rotation at
time of recruitment (on day 1 or 2 of the rotation).
Assessment scheduling was complicated by residents’
working schedule, which was frequently affected by post-
call days, vacations, and specialty-based teaching. Some
residents also struggled getting timely coverage of their
clinical activities by other members of the ICU team so that
they could complete their assessment. Implementation
costs were also significant and included the purchase of
part-task trainers and remuneration of standardized
patients. Assessing residents’ competencies once a month
(e.g., on week 4 for end-of-rotation competencies or on
week 1 for self-learning guidance) instead of twice of
month would increase feasibility. Assessment costs could
possibly be further minimized by using available resources,
such as salary-based or volunteered ICU personnel,
recovered expired central line venous catheters, and
supplies not usable for clinical activities.

Residents who participated in the study largely
perceived the assessment as fair and acceptable.
Nevertheless, the time commitment (up to four hours)
required to complete the two assessments was perceived as
problematic (e.g., a waste of time or interfering with
clinical activities) by a small proportion (11% and 17%,
respectively) of the trainees. The lack of feedback after the
first assessment—planned to measure learning from
clinical activities between the two assessments—may
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have compromised the perceived educational value of the
assessment on week 1.

Based on these findings, we believe that the
implementation and wider adoption of this multi-station,
multi-competency assessment is feasible in many ICUs to
either further study the learning outcomes resulting from an
off-service ICU rotation or provide formative feedback to
specialty residents rotating through the ICU (as part of an
overall competency-based assessment strategy), with some
caveats. Asking residents to complete the assessment only
once (e.g., near the end of the ICU rotation), providing
timely feedback, and ensuring proper clinical cross-
coverage are strategies that should be considered to
increase completion rate and resident acceptability.

In terms of learning outcomes, the cognitive reasoning
and procedural scores increased significantly between the
beginning and the end of a four-week ICU rotation. This
finding suggests that specialty residents further developed
their critical care-related cognitive reasoning, in addition to
their CVC insertion and BMV skills during a short ICU
rotation. Nevertheless, the absolute changes in SCT and
OSATS scores are small, and the effect sizes are
considered small to moderate for an educational
intervention.”” Based on the literature, SCT effect sizes
between residents and experts have been in the range of 0—
3.2."7 Differences in transformed mean scores between
residents and experts are typically around 5. We therefore
believe that the changes observed after a four-week ICU
rotation resulting in effect sizes between 0.34 and 0.59 and
in an absolute difference of 3 in transformed SCT scores
reflect a meaningful, although modest educational impact.
Changes in the categorical distribution of the OSATS
scores between week 1 and 4 also support a qualitative
difference in the procedural performance of the
participants. Given that the trainees did not receive
feedback after the assessment conducted on week 1, this
change may have resulted from clinical exposure and
practice, formal teaching, and/or self-study. Interestingly,
the communication scores did not improve during a four-
week ICU rotation. Multiple reasons may explain this
result. First, junior trainees may not learn communication
skills because involvement in complex ICU family
meetings is lacking, communication skills are difficult
and time-consuming to teach, and these skills take time to
develop.”® Second, residents may become emotionally
exhausted, burned out, and lose empathy as the result of
their ICU exposure. Third, the communication assessment
may not have been responsive to changes in performance,
perhaps because we failed to fully engage residents in the
second simulated family encounter that was similar to the
one conducted in week 1. These results are exploratory and
should be investigated further. Better understanding the
nature, scope, and inter-individual variability of learning
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that result from short clinical rotations during residency is
key in the context of CBME. The inadequate end-of-
rotation competence after one or two months of training
among a significant proportion of trainees supports the
argument against purely time-based postgraduate training.

Limitations

To determine the acceptability of the assessment, we used a
resident survey that was not formally validated prior to this
study. In addition, this study may not have been powered to
provide narrow estimates of or to detect differences in
certain learning outcomes; results should be interpreted
with caution. Small sample sizes are a common problem in
medical education research.?’ Our intention is to build on
this pilot work to conduct a larger study. We concluded
that clinical learning was likely the cause of residents’
improvement in cognitive reasoning and procedural
performance on week 4, but we cannot exclude that
residents learned by doing the assessment on week 1.°°
Given the literature on SCT test-retest reliability®'~** and
the importance of feedback for simulation-based
learning, ¢ we believe that this is unlikely. Additional
validity evidence based on a larger sample of specialty
residents rotating in the ICU is needed before the
assessment is used for summative purposes. The
assessment cannot be considered a substitute for
workplace-based assessments, although both assessment
strategies could be complementary. The role of physician
vs non-physician assessors should also be further examined
as results may have differed if ICU physicians had assessed
the residents’ performance. Lastly, the studied assessment
addresses specific ICU-related competencies and results
should not be interpreted as a surrogate of specialty
residents’ “overall ICU competence” because not all
competency domains/competencies were assessed.

Conclusions

This study showed that a multi-station, multi-competency
assessment for specialty residents rotating in different ICUs
is feasible and could be completed by a majority of
residents who found the assessment acceptable, especially
if costs, time commitment, and interference with clinical
activities are minimized. These results, although
preliminary, suggest that specialty residents’ cognitive
reasoning and procedural skills improved, whereas their
communication skills were maintained during a four-week
ICU rotation. Larger scale studies and additional validity
evidence supporting this assessment program will help
better define learning and assessment opportunities and



Resident competencies during ICU rotation

243

outcomes for specialty residents completing short ICU
rotations.
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