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BACKGROUND: Internal Medicine (IM) residency
graduates should be able to manage hospital
emergencies, but the rare and critical nature of such
events poses an educational challenge. IM residents’
exposure to inpatient acute clinical events is currently
unknown.

OBJECTIVE: We developed an instrument to assess
IM residents’ exposure to and confidence in managing
hospital acute clinical events.

METHODS: We administered a survey to all IM residents
at our institution assessing their exposure to and
confidence in managing 50 inpatient acute clinical events.
Exposures assessed included mannequin-based simulation
or management of hospital-based events as a part of a
team or independently in a leadership role. Confidence
was rated on a five-point scale and dichotomized

to “confident” versus “not confident.” Results were
analyzed by multivariable logistic regression to assess the

nternal Medicine (IM) residency graduates are expected to man-

age awide range of acute clinical events.” Urgent and emergent

inpatient situations require a broad knowledge base for rapid

bedside diagnosis, yet the essential clinical skills required to
manage acute clinical events pose a unique training challenge giv-
en the rarity and high-stakes nature of several such emergencies.
For example, in three years of residency, a trainee may never have
the opportunity to manage anaphylaxis, yet IM graduates must be
able to recognize and quickly initiate proper lifesaving treatment
for this relatively rare event? when it does occur.

In an era of work-hour limitations and heightened trainee
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relationship between exposure and confidence accounting
for year in training.

RESULTS: A total of 140 of 170 IM residents (82%)
responded. Postgraduate year 1 (PGY-1) residents had
managed 31.3% of acute events independently vs 71.7%
of events for PGY-3/4 residents (P < .0001). In multivariable
analysis, residents’ confidence increased with level of
training (PGY-1 residents were confident to manage 24.9%
of events vs 72.5% of events for PGY-3/4 residents, P <
.0001) and level of exposure, independent of training year
(P =.001). Events with the lowest levels of exposure and
confidence for graduating residents were identified.

CONCLUSIONS: IM residents’ confidence in managing
inpatient acute events correlated with level of training and
clinical exposure. We identified events with low levels of
resident exposure and confidence that can serve as targets for
future curriculum development. Journal of Hospital Medicine
2019;14:218-223. © 2019 Society of Hospital Medicine

supervision, residents perceive diminished familiarity with sev-
eral clinical situations®®> and may feel unprepared to handle cri-
sis events such as cardiac arrest.® Given the sporadic nature of
clinical medicine, many residents may not be exposed to cer-
tain acute inpatient clinical scenarios by the end of their train-
ing, a potentially critical education gap. To our knowledge, IM
residents’ level of exposure to acute clinical events has not
previously been studied. The aims of this study were to devel-
op an instrument aimed at assessing IM residents’ exposure
to hospital acute clinical events at a large academic medical
center and to investigate the relationship between exposure
and confidence in managing these events.

METHODS

Survey Development

We reviewed the Massachusetts General Hospital (MGH) IM
residency program curriculum (including simulation, confer-
ences, and other didactics), the American Board of Internal
Medicine certification requirements (primarily related to Ad-
vanced Cardiac Life Support [ACLS]), and the MGH inpatient
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rapid response events and gained input from the IM pro-
gram leadership to develop a list of 50 acute clinical events
that a graduating resident may be expected to manage in-
dependently (Box 1, Supplementary Appendix).”? We then
developed a survey assessing residents’ exposure to and
confidence in managing such events. To classify the level of
exposure, residents were asked to distinguish whether they
had managed these events during a simulation session, inpa-
tient as a part of a team, or inpatient independently. At our
institution, IM postgraduate year 1 (PGY-1) interns manage a
floor of patients overnight under a senior resident’s supervi-
sion, PGY-2 residents manage a team of several interns often
without attending presence on ward rounds,'® and senior PGY-
3 or -4 residents are expected to lead the hospital’s rapid re-
sponse and code team and triage decompensating patients
to the intensive care unit. Therefore, there are ample oppor-
tunities for IM residents to manage conditions independent-
ly (ie, in a direct leadership role) with attending supervision.
House officers’ role in medical management, including calling
appropriate subspecialty consultation, depends on the clinical
condition; for example, a graduating senior resident would be
expected to evaluate comprehensively a hypotensive patient
and diagnose tension pneumothorax (while calling interven-
tional pulmonary support for needle decompression and chest
tube placement) and independently run an ACLS algorithm in
the case of an unstable arrhythmia or cardiac arrest.

Residents were also asked to rate their perceived confidence
in managing each condition independently on a five-point
scale (ranging from “definitely cannot manage this condition
independently” to “definitely can manage this condition in-
dependently”). We refined the survey instrument through a
collaborative, iterative review process, including cognitive in-
terviews and piloting with IM subspecialty fellows.

Participants and Data Collection

All IM residents at the Massachusetts General Hospital were
invited to participate in the study. The study was conducted
in May 2015 to reflect training throughout the prior academic
year(s) and allow us to evaluate graduating residents’ expo-
sures across all prior years of training. The instrument was ad-
ministered anonymously via a web-based survey tool, Qualtrics
(Provo, Utah). The study was approved as exempt by the Part-
ners Institutional Review Board.

Data Analysis

Residents’ self-reported exposure to hospital acute events was
classified into the following six ordinal categories: (1) never
seen (have never seen the condition under any circumstances);
(2) simulation alone (have managed the condition only during a
mannequin-simulated patient case); (3) team alone (have man-
aged the condition inpatient as a part of a team of providers,
not in a primary leadership role); (4) team plus simulation; (5)
independently (have managed the condition inpatient alone
or in a primary leadership role); and (6) independently plus sim-
ulation. Residents’ self-reported exposure was examined for
each postgraduate year (PGY) class both in aggregate and for
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each individual acute event. We sought to identify events that
the majority of residents had managed independently (85% of
residents or greater) and less common events that at least 15%
of residents had never experienced.

We also examined residents’ self-reported confidence for
each PGY class in aggregate and for each clinical acute sce-
nario. Confidence was investigated in a dichotomized manner
with a “definitely can” rating indicating “Confident” and with
“probably can,” “neutral,” “probably cannot,” or "“definitely
cannot” ratings indicating “Not Confident” to manage the
condition independently. Dichotomization thus allowed us to
set a high bar for confidence, reflecting the self-perceived abil-
ity of the residents to manage the conditions as future inde-
pendent physicians.

We used logistic regression models with the generalized
estimating equations (GEE) approach to take into account the
repeated measures of 50 clinical acute clinical events assessed
for each resident. We compared the distribution of self-report-
ed exposure and confidence among different PGY classes and
examined the relationship between confidence and self-report-
ed exposure stratified by level of training. We also assessed the
independent effect of exposure on confidence controlling for
level of training in a multivariable logistic regression model.

RESULTS

A total of 140 of 170 IM residents completed the survey (82%
overall response rate: 72% of all PGY-1 residents, 86% of PGY-
2 residents, and 89% of PGY-3/4 residents). In total, 41 PGY-1
residents (29% of respondents), 50 PGY-2 residents (36%), and
49 PGY-3 or PGY-4 residents (35%) participated. The majority
of residents were in the Categorical IM training track (106 resi-
dents, 76% of respondents), whereas the remainder of respon-
dents were in various subspecialty training tracks within our IM
residency program, including Primary Care (14 residents, 10%),
and four-year tracks, including Global Health (six residents,
4%), and Medicine-Pediatrics (14 residents, 10%).

Assessment of Exposure

Residents reported increasingly independent exposures as
they progressed through residency training. PGY-1 residents
on average had never seen 16.3% of the 50 acute events,
whereas PGY-3/4 residents had never seen only 4.0% of the
events (P < .0001). PGY-1 residents had managed 31.3% of
events independently (or both independently and in simula-
tion) as opposed to 71.7% of events for PGY-3/4 residents (P <
.0001). Simulation alone accounted for a substantial proportion
of exposures (16.4%) for PGY-1 residents, but this was signifi-
cantly lower for PGY-2 or PGY-3/4 residents (P < .0001), who
reported a greater percentage of exposures in nonsimulation
clinical scenarios either independently or as a part of an inpa-
tient team. There were no outlier residents who reported lower
exposure compared with their PGY peers.

There was a wide spectrum of resident-reported exposures
when individual acute events were examined (Table, full data in
Supplementary Appendix Table 1). Events with the highest lev-
els of exposure, which >85% of PGY-1 residents had managed
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TABLE. Hospital Acute Clinical Events with Highest and Lowest Resident Exposure

PGY-1
Never seen/ Independently/
Sim alone Ind. plus Sim

Acute Clinical Event n % n %
High Level of Resident-reported Exposure?®
Alcohol withdrawal 0 0% 38 92.7%
COPD exacerbation 0 0% 38 92.7%
Afib with RVR 0 0% 37 90.2%
Agitated delirium 0 0% 37 90.2%
Hypertensive urgency 0 0% 35 85.4%
Hyperkalemia 0 0% 35 85.4%
Low Level of Resident-reported Exposure®
Torsades de pointes 34 82.9% 0 0%
Acute mechanical valve failure 35 85.4% 0 0%
Tension pneumothorax 32 78% 2 4.9%
Use of emergency transcutaneous pacing 38 92.7% 0 0%
Elevated ICP/herniation 30 73.2% 0 0%
Aortic dissection 34 82.9% 2 4.9%
Cord compression 26 63.4% 2 4.9%
Use of emergency cardioversion 30 73.2% 0 0%

PGY-2 PGY-3/4
Never seen/ Independently/ Never seen/ Independently/
Sim alone Ind. plus Sim Sim alone Ind. plus Sim
n % n % n % n %
0 0% 50 100% 0 0% 49 100%
0 0% 50 100% 0 0% 49 100%
1 2% 49 98% 0 0% 49 100%
0 0% 49 98% 0 0% 48 98%
0 0% 50 100% 0 0% 48 98%
0 0% 48 96% 0 0% 48 98%
30 60% 6 12% 25 51% 14 28.6%
28 56% 3 6% 24 49% 10 20.4%
31 62% 5 10% 19 38.8% 12 24.5%
33 66% 2 4% 19 38.8% 15 30.6%
14 28% 13 26% 12 24.5% 17 34.7%
22 44% 10 20% " 22.4% 18 36.7%
9 18% 13 26% 8 16.3% 27 55.1%
24 48% 7 14% 8 16.3% 22 44.9%

*High level of exposure = greater than 85% of PGY-1 residents had managed the event independently.

Low level of exposure = greater than 15% of PGY-3/4 residents had never seen the event.

Abbreviations: Afib, atrial fibrillation; COPD, chronic obstructive pulmonary disease; ICP, intracranial pressure; Ind, independently; PGY, postgraduate year; RVR, rapid ventricular response ;Sim,

simulation.

independently, included alcohol withdrawal, chronic obstructive
pulmonary disease exacerbation, rapid atrial fibrillation, agitat-
ed delirium, hypertensive urgency, and hyperkalemia. Events
with the lowest levels of exposure, which at least 15% of gradu-
ating residents had never encountered in the hospital, included
the following eight of 50 events (16%): torsades de pointes (51%
of PGY-3/4 residents), acute mechanical valve failure (49%), ten-
sion pneumothorax (38.8%), use of emergency transcutaneous
pacing (38.8%), elevated intracranial pressure (ICP)/herniation
(24.5%), aortic dissection (22.4%), cord compression (16.3%), and
use of emergency cardioversion (16.3%). Several PGY-3/4 resi-
dents had managed several of these events only in mannequin
simulations, including torsades de pointes (41%), transcutane-
ous pacing (33%), and tension pneumothorax (24%).

Assessment of Confidence

Both levels of training and exposure to acute events were as-
sociated with increased confidence in managing such events.
PGY-1 residents felt confident in managing 24.9% of acute
events independently, compared to 48.4% of events for PGY-2
residents and 72.5% of events for PGY-3/4 residents (P < .0001).
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There was considerable variation in confidence among the in-
dividual acute events (Supplementary Appendix Table 2). A
majority of graduating PGY-3/4 residents did not feel confident
in managing the following 10 of the 50 events (20%): use of
emergency cardioversion, aortic dissection, thrombotic throm-
bocytopenic purpura/hemolytic uremic syndrome (TTP/HUS),
torsades de pointes, posterior reversible encephalopathy
syndrome (PRES), intracranial hemorrhage, use of emergency
transcutaneous pacing, tension pneumothorax, elevated ICP/
herniation, and acute mechanical valve failure.

Residents’ self-reported confidence also correlated with lev-
el of exposure. There was a significant increase in resident con-
fidence with increasingly independent exposure stratified by
level of training (Figure; all with P <.0001). In the multivariable
logistic regression model, increasing exposure correlated with
increased resident confidence (P < .0001) while controlling for
PGY year (P =.001).

DISCUSSION

We developed an instrument to assess resident exposure to
and confidence in managing 50 inpatient acute clinical events.
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FIG. Resident Confidence and Exposure to Acute Clinical Events

Resident confidence correlated with level of exposure to acute clinical events. There was a significant increase in resident confidence with increasingly independent exposure stratified by level of
training (P < .0001). Listed are examples of acute events with highest and lowest levels of independent exposure and resident confidence.

Abbreviations: Afib, atrial fibrillation; COPD, chronic obstructive pulmonary disease; HTN, hypotensive, ICP, intracranial pressure; Ind, independently; PGY, postgraduate year; PTX, pneumotho-

rax; RVR, rapid ventricular response ;Sim, simulation

Both exposure and level of training were associated with in-
creasing resident confidence. We identified specific events
with low levels of exposure and confidence that could be tar-
geted for educational interventions.

To our knowledge, this is the first study to examine IM resi-
dents’ exposure to and confidence in managing a wide range
of inpatient acute clinical events. A primary goal of residency
is to provide physicians-in-training graduated responsibility to
prepare them for eventual independent practice. Although our
survey confirmed that IM residents’ exposure and confidence
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significantly increased as they advanced through training (a
not unexpected finding), our data also show that even after
controlling for year in training, independent exposures signifi-
cantly correlated with increased confidence. This speaks to the
importance of preserving opportunities for residents to man-
age critical events in a supported manner, an admittedly chal-
lenging prospect given the oft-competing calls for supervision
of and mentored feedback for trainees."

Despite identifying independent exposure as an important
factor that impacts resident confidence, we found that there
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was still a substantial proportion of events (28.3%) that senior
medical residents near the end of their training had not man-
aged independently in a primary leadership role. Although
our study was not designed to determine the reasons for this
varied resident exposure, possible explanations may include
the relative rarity of certain acute clinical events compared
with others, or less likely the effect of duty hour limitations, at-
tending supervision of trainees, or programmatic changes in
resident leadership responsibilities. Whatever the cause, this
finding uniquely identifies an area for improvement to prevent
new attending physicians from feeling unprepared to manage
potentially critical emergencies.

An important goal of our study was to develop an instrument
that would enable training programs to identify their learning
needs. Both program-wide and individual assessments of res-
ident case exposure and confidence are essential for identify-
ing such learning needs and areas for curricular development.
Program-wide assessments can spur an important debate
about program goals and requirements with respect to what
scenarios residents must be able to manage competently by
graduation.™ In addition, such assessments can help individ-
ualize learning exposures based on a specific learner's needs
and career goals. The administration of our survey instrument
required minimal resources, and the high response rate in our
study suggests that other programs can implement our instru-
ment to accomplish these goals.

Alternative methods, such as electronic learning portfolios
(efolios), can be utilized to assess resident case exposure. In
comparison to our survey instrument, efolios limit recall bias
by utilizing case logs and have additional capabilities such as
compiling evaluations and enabling trainees to set learning
goals. However, there are considerable barriers to the effective
use of efolios, including software cost, learner attitudes, and
time constraints.”® Tools such as our end-of-year assessment
offer an alternative method that limits these barriers.

Once educational growth opportunities have been identified
through survey-based or other methods, residency programs
must determine how to optimize curricula for the needs and
career goals of their trainees. We found considerable overlap
among conditions that graduating residents had both limited
exposure to and low confidence in managing (eg, torsades de
pointes, tension pneumothorax, and emergency cardioversion),
which are logical topics for future curriculum development. We
also identified a few conditions (including PRES, TTP/HUS, and
intracranial hemorrhage) that graduating residents did not feel
confident in managing despite a relatively higher reported level
of exposure. Whether to focus specific educational interventions
on the most rare or most commonly encountered acute clinical
events is likely to be a topic of debate among individual training
programs, but the results of our survey indicate that there is like-
ly to be educational benefit to both strategies.

Residency programs can employ a variety of modalities to
enhance learmner exposure and confidence in managing clinical
scenarios that are deemed important by the program, includ-
ing didactics, simulation, and changes in program structure.
There is a substantial literature on the use of dedicated cur-
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ricula for crisis management and the use of simulation as a
training tool for responding to acute clinical events in multiple
specialties™?* and in nonmedical domains such as aviation.>?
Simulation has been shown to improve residents’ clinical skills
and comfort level with some acute events®* and may even
be superior to traditional clinical medical education.®’ In ad-
dition, programs can utilize targeted clinical experiences such
as intensive care unit and subspecialty rotations®*3 in an effort
to customize educational interventions to fill identified gaps in
learner exposure or confidence.

Our study has several limitations. First, we investigated a
single large IM residency program at a quaternary academic
medical center, and therefore, our findings may not be exter-
nally generalizable to all IM residencies or other medical spe-
cialties. Our unique peer-led simulation curriculum, including 16
PGY-1 and 8 PGY-2 cases chosen based on clinical rotations at
Massachusetts General Hospital,” likely impacted residents’ ex-
posure to simulation that is specific to our institution. However,
although specific inpatient acute events may vary among other
institutions, our finding that graduating residents still reported
gaps in their clinical experience is likely generalizable to other
programs given the varied and unpredictable nature of ward
medicine training. In addition, our survey tool was simple to ad-
minister and could be tailored to reflect the acute events and
training needs relevant to other residency programs, specialties,
and institutions. Second, the retrospective nature of our study
may be subject to participants’ recall bias. We did not restrict
our survey questions to urgent conditions managed only on IM
hospital wards and some may have been experienced in the
emergency room or intensive care units; however, these expo-
sures are still relevant as key components of IM training. Third,
our list of 50 acute clinical events was intentionally broad and
included several conditions that require multidisciplinary sub-
specialist consultation, which could have impacted residents’
self-report of “independent” exposures. However, these sce-
narios are ones that hospitalists may independently recognize
and stabilize, engaging appropriate specialists. Fourth, we were
not able to validate residents’ self-reported exposures against
other measures of the frequency of housestaff management of
acute events (such as billing data or patient logs) as this infor-
mation is not routinely collected. We also did not attempt to
identify the reasons underlying the variation seen in resident
exposure and confidence for individual acute events, but as
a needs assessment, this was beyond the scope of our study.
Finally, our assessment of resident confidence was subjective
and we were not able to assess competence, with prior studies
demonstrating conflicting results regarding the relationship be-
tween self-reported proficiency and observed competence 3%
Future studies are needed to investigate whether case exposure
assessment leads to changes in residency curricula and whether
such curricula increase resident confidence and competence in
managing hospital acute clinical events.

CONCLUSION
We developed an easy-to-administer tool to assess IM resi-
dents’ exposure to and confidence in managing inpatient acute
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events. We found that both significantly increased as residents
advanced through training, and self-reported confidence addi-
tionally correlated with level of exposure independent of PGY
class. We identified several specific inpatient acute clinical
events with low levels of resident exposure and confidence that
can serve as targets for future IM residency curriculum develop-
ment. Future studies assessing the impact of such curricula on
resident confidence and competence are needed.

Disclosures: The authors declare no conflict of interest.
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