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Abstract

Background: Attaining appropriate faculty entrustment and resident entrustability is crucial for
intraoperative learning during surgical residency. While intraoperative faculty entrustment and
resident entrustability have been heavily evaluated for core elective surgical services, studies
evaluating these interactions during acute care surgery (ACS) rotations remain lacking. The aim
of this study was to compare intraoperative faculty-resident entrustment interactions during an
ACS rotation with core elective general surgery services.

Methods: From May-September 2019, ACS operations were directly observed and evaluated for
faculty entrustment and resident entrustability using OpTrust. This sample was compared to
OpTrust data from elective cases in general surgery (November 2016 — June 2017). Linear mixed
modeling was used to evaluate the relationship between service type and
entrustment/entrustability scores, while accounting for faculty/resident correlation.

Results: Faculty entrustment (3.00 vs 2.52; p=0.001) and resident entrustability scores (3.02 vs
2.25; p <0.001) were significantly higher for the ACS cohort compared to the elective group.
Faculty familiarity with the resident, resident familiarity with the faculty, and the number of
times the resident had performed the operation correlated with higher entrustment scores in the
ACS group compared to elective general surgery. There were no differences in case difficulty
and prior operative experience with the resident between groups.

Conclusion: Both faculty entrustment and resident entrustability were significantly higher in
ACS cases compared to elective general surgery operations. Faculty and resident familiarity with
each other and resident case volume may be associated with higher faculty entrustment and

resident entrustability.



Introduction

Changes in surgical education, such as increased supervision requirements, patient acuity,
and patient comorbidities, have raised concerns that surgical residents may not be prepared to
practice independently after graduation.! In the current surgical environment, trainees are often
not afforded opportunities to operate with appropriate supervised autonomy.%’ Attaining
autonomy for residents requires transitioning from complete dependence on faculty to supervised
autonomy, which requires faculty to gradually entrust residents with appropriate tasks and
decision. This process of entrustment has been correlated with resident autonomy.® In recent
years, strategies to promote faculty entrustment and resident entrustability have been successful
in promoting competence.”!? These intraoperative interactions between faculty and residents
have been queried across several elective general surgery services.>!!"!> While innovations in
surgical education and strategies to increase entrustment are emerging, they have been limited

largely to clinic-based and elective operative environments.

Despite the importance of these interactions during elective operations, residents
routinely participate in urgent and emergent operations while rotating through acute care surgery
(ACS) services. The ACS operative environment shares similar patient pathologies and
operations managed by other general surgery services (e.g. gall bladder disease, appendicitis, and
pancreatitis).'® However, there are differences in the non-elective ACS operative environment
that pose unique challenges for surgeons, including a limited preoperative assessment,
unpredictable case timing, 24-hour in-house team coverage, and increased risk of perioperative

complications due to tenuous patient health status or lack of reliable patient history.!” Surgical



residents may even operate on ACS for a total of 12 months during their 5-year clinical training,
such as our institution. Despite the increased proportion of time residents spend performing
urgent and emergent cases on ACS rotations, faculty-resident intraoperative entrustment and

entrustability interactions in this setting have not been well characterized.

The aim of this study was to compare faculty-resident entrustment interactions during
ACS operations with elective cases on other core general surgery services. We hypothesized that
unique aspects of the ACS rotation design, which includes constant team interactions and
similar, repetitive cases, will promote higher faculty entrustment and resident entrustability

through faculty and resident familiarity with each other and resident familiarity with cases.

Methods
Study Design

This study was conducted under the approval of the University of Michigan Institutional
Review Board. All faculty and residents were informed about the scope of the study and

provided verbal consent before observations.

From May to September 2019, an observational pilot study was conducted with the ACS
service at Michigan Medicine using the OpTrust tool.'? OpTrust has previously been used to
entrustment in elective surgeries on general, vascular, thoracic, and plastics surgery services.'*
Two raters observed a convenience sample of ACS cases during the study period. All raters in
ACS and previous OpTrust observations underwent standardized training to ensure intra-rater

reliability.'*



Measures

OpTrust, a validated tool for measuring entrustment, has been used to better understand
entrustment during surgical training.®!3:18-20 The OpTrust tool scores faculty-resident
intraoperative interactions across five domains (type of questions asked, operative plan,
instruction, problem solving, and leadership by the surgical resident). Faculty and resident
familiarity were measured using a four-point scale (1 = not at all familiar, 2 = slightly familiar, 3
= moderately familiar, 4 = extremely familiar). Familiarity was self-reported by both faculty and
resident individually and was obtained by the observer for each case. Residents self-reported the
number of times they had done a type of case, and the number of times they had done that type
of case with the specific faculty member (including the observed operation, 1 time, 2-5, 6-10, or
>10 times). Faculty also self-reported the number of times they had done an operation with the
resident using the same scale for comparison. Case difficulty was assessed by faculty at the end
of each case using a 3-point scale (1 = easy/straightforward, 2 = moderately difficult, 3 = very
difficult). Faculty years of experience and resident post graduate year (PGY) were obtained from
the Michigan Medicine Department of Surgery. Case observations occurred for at least one hour
after incision, or less if the case was completed in a shorter time period. Duration of observation
was based on previous validation showing that the majority of entrustment impressions are made
during the first hour of cases and that continued observation does not impact entrustment.
Raters took notes characterizing behaviors, verbal and non-verbal communication, and other
interactions during each case and completed the OpTrust evaluation once the observation was

complete.

Participants



Case observations included a variety of ACS operations including emergent, urgent, and
burn cases, and cases where the primary operative team requested ACS assistance. Measures
collected in ACS observations were compared to prior observations obtained from November
2016 - June 2017 of elective cases on general surgery services at the same institution. Critical
case sampling was used in the elective data set to provide variation in faculty, residents,

operation type, and case difficulty.?!

Statistical Analysis

Faculty entrustment and resident entrustability scores were calculated as a mean score of the five
OpTrust domain questions (Type of Questions Asked, Operative Plan, Instruction, Problem
Solving, Leadership by the Surgical Resident) obtained through observations. Each question
rates the domain on a scale of 1 to 4, with 4 representing full entrustment/entrustability. Faculty
and resident characteristics were compared by chi-square/Fisher’s exact tests as appropriate.
Case characteristics, faculty entrustment and resident entrustability compared by case type (ACS
vs other) were analyzed by separate, single factor linear or ordered logistic regression mixed
effects models as appropriate. Faculty and/or resident was included as a random intercept to
account for faculty/resident clustering. All analyses were conducted with STATA 15 and

significance was set at p < 0.05.

Results

A total of 10 faculty (20% female) and 16 residents (44% female) were included in the
ACS cohort, while 22 faculty (23% female) and 40 residents (45% female) were included in the
elective general surgery group (Table 1). In the ACS group, operations included

cholecystectomies (24%, n=12, 9 laparoscopic), colorectal resections (20%, n=10), burn and



wound debridements (18%, n=9), small bowel resections (6%, n=3), hernia repairs (6%, n=3),
laparoscopic appendectomies (4%, n=2), and others (20%, n=10). In the elective GS group
common observed operations included colorectal resections (23%, n=21), soft tissue resections
(20%, n=18), thyroid/parathyroidectomy (18%, n=17), gastrectomy (7%, n=6), hernia repair
(7%, n=6), laparoscopic cholecystectomy (3%, n=3), small bowel resections (2%, n=2), among
others (21%, n=19). There were no differences in faculty gender, race, and years of experience
between groups. There were also no differences in resident gender, race, and PGY level. The
number of operations performed per resident/faculty ranged between 1-11.

A total of 49 ACS operations were observed compared to 92 elective general surgery
operations (Table 2). Faculty entrustment (3.00 vs 2.52; p=0.001) and resident entrustability
(3.02 vs 2.25; p<0.001) scores were significantly higher for the ACS cohort compared to the
elective general surgery group. Faculty entrustment scores correlated with increased faculty
familiarity with residents (p = 0.02) in the ACS cohort compared to elective general surgery.
However, there were no differences between faculty perception of the number of cases
performed with each resident (p = 0.071), faculty perception of case difficulty (p = 0.404), or

faculty experience level (p = 0.12 for midlevel faculty and p = 0.63 for senior faculty).

In contrast, there were several significant differences between resident perceptions and
characteristics between groups. Increased resident entrustability correlated with increased
resident perception of familiarity with faculty (p <0.001) and increased operative experience
with similar cases (p = 0.001). Only 11% (n=5) of ACS observations represented the first time a
resident had done an operation compared to 25% (n=20) for elective general surgery cases.

However, residents performing ACS operations reported conducting operations at a greater



frequency (75% vs. 44%) compared to elective general surgery cases with cases being performed
6 or more times. Although there were differences in PGY-level between groups, there were no

differences in the specific number of cases a resident had performed with the faculty.

ACS cases also had a significantly higher numbers of senior residents that led other
residents (PGY-3 or greater) through cases compared to elective general surgery cases (41% vs.
0%; p <0.001). Faculty also did not scrub in a higher proportion of ACS cases compared to

faculty in elective general surgery cases (44% vs. 0%; p < 0.001).

Discussion

In this study, we sought to evaluate faculty-resident entrustment and entrustability
interactions for ACS operations compared to elective general surgery operations. We found that
there was significantly higher faculty entrustment and resident entrustability on the ACS service
compared to elective general surgery services (colorectal, endocrine, hepatobiliary, minimally
invasive, and surgical oncology) regardless of case difficulty, faculty experience level, or prior
operative experience with residents. However, we did find that increased faculty entrustment and
resident entrustability in the ACS group correlated with faculty familiarity with the resident,
resident familiarity with the faculty, and the number of times a resident has performed the
operation. These findings build on prior work using OpTrust and contribute novel findings which

help further promote intraoperative faculty entrustment and resident entrustability.

Achieving faculty entrustment and resident entrustability are crucial for creating the ideal

intraoperative learning environment for surgical residents.!? Faculty entrustment has been shown



to correlate with resident autonomy, which is needed to develop operative confidence and
competence. In recent years, several studies demonstrate that alignment of personality with the
faculty’s operative personality is associated with increased intraoperative entrustment.!” Further,
faculty familiarity with residents has also been shown to improve intraoperative entrustment.!?
Our study confirms these prior findings. We found that faculty in the ACS cohort reported
increased familiarity with residents, which correlated with increased faculty entrustment and
resident entrustability, compared to the elective general surgery cases. Compared to elective
general surgery rotations where surgical residents may sporadically operate with select faculty,
ACS rotations generally involve a single faculty member being “on call” during each day during
the entire week. This is typical across ACS services at other institutions and differs from other
general surgery services where faculty may work with a particular resident once a week during
their set operating time.'® We suspect this call schedule facilitates increased faculty familiarity

with the same resident team, thereby facilitating increased entrustment, unlike the elective

general surgery cohort.

We also had some interesting findings regarding resident perceptions and characteristics
related to faculty entrustment and resident entrustablity. At present, there is little data linking
resident familiarity of the faculty to faculty entrustment and resident entrustability. In this study,
we found that resident familiarity with faculty also correlated with increased faculty entrustment
and resident entrustability in the ACS group compared to elective general surgery. Although this
has not been previously demonstrated, we recognize that both faculty and residents must work
collectively to create the ideal surgical training environment for residents to learn and gain

autonomy, and for faculty to allow opportunities for entrustment and autonomy. We also found



that increased faculty entrustment and resident entrustability in the ACS group correlated with
the number of times a resident performed a given case. The most common operations performed
by acute care surgeons include laparoscopic cholecystectomy, laparoscopic appendectomy, and
exploratory laparotomies, which are typical for ACS surgeons. These findings confirm other
studies that demonstrate that surgical case volume is often related to increasing competence.?? As
residents perform more cases, they may likely be more comfortable, confident, and have a higher
degree of competence, which may be perceived as resident entrustability, leading to increased
faculty entrustment.® Similar to other studies, we found no association between gender and

faculty entrustment and resident entrustability.!®

As part of readiness to practice surgery after graduation, senior surgical residents are also
required to gain experience as a “Teaching Assistant” during cases. These are requirements by
the Accreditation Council for Graduate Medical Education (ACGME) and American Board of
Surgery (ABS) for board eligibility in general surgery.?> These requirements allow for chief
residents to participate in the education of junior and mid-level residents and help prepare chief
residents for future faculty positions. In this study, we also observed that ACS cases involved a
higher proportion of senior residents teaching junior and mid-level residents through operative
cases compared to elective general surgery services. We also found that faculty were less likely
to scrub into cases during ACS cases compared to other elective surgery services, although they
were immediately available. We are unsure if this is secondary to time constraints, service
workload, or faculty “buy-in” regarding the need for entrustment in senior residents for readiness
to practice independently. However, the decision not to scrub for a case demonstrates an

attending’s commitment towards promoting high levels of entrustment and ensuring progression



towards supervised autonomy. Within the ACS team structure, chief residents are allowed to lead
operations, perform peer-to-peer teaching, and manage the service as a whole. The increased
ACS entrustment score may be representative of how the culture of ACS is different from all
other observed services at this institution. Other work, including qualitative studies, are required

to fully elucidate these findings.

Our study has several limitations. First, although this was a pilot study, the number of
faculty and residents was sufficient to achieve statistical significance. Larger populations across
multiple institutions are needed to further substantiate these findings. Second, these observations
occurred at a single, academic center; therefore, results may not be generalizable to other
institutions. Third, it remains unknown how resident participation in emergent cases affects
clinical outcomes and further studies are required. Fourth, our convenience sample of cases may
not have provided the complete breadth of cases and faculty-resident interactions in both ACS
and elective general surgery cohorts. Fifth, although this study is the first to measure entrustment
behaviors in the ACS operative environments, further study regarding how ACS faculty make
entrustment decisions is required. It is also unclear how residents prepare differently for ACS
given the acuity of cases compared to elective general surgery. Conducting qualitative interviews
of faculty and residents would help identify and explain these processes. Overall, while further
research is needed to identify specific factors promoting higher entrustment in ACS operations,
this work is an important first step in characterizing ACS behaviors related to entrustment and

entrustability.

Conclusions



This study demonstrates that faculty entrustment and resident entrustability were
significantly higher in ACS operations compared to elective general surgery cases. We found
that faculty familiarity with residents, resident familiarity with faculty, and the resident cases
volume were associated with increased faculty entrustment and resident entrustability in the ACS
operations. Interestingly, the ACS group also had higher proportions of residents operating
together compared to elective general surgery. Identifying behaviors associated with increased
entrustment during elective surgery has the potential to inform how entrustment evidence can be
generated during emergent faculty-resident interactions in an effort to scale to supervised
autonomy. Complementary qualitative research is needed to better understand faculty-resident

entrustment behaviors and the learning environment within the ACS service.
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Table 1: Faculty and Resident Demographics.

Demographic ACS Cases Efscetswe GS p value
Faculty number 10 22

Faculty Gender n (% female) 2 (20%) 5(23%) 1.000
Faculty Race

Non-Hispanic white 6 (60%) 19 (86%) 0.09

Minority 4 (4%) 3 (14%) 0.09

Faculty Years of Experience

Junior (<10 year) 4 (40%) 5(23%) 0.17

Midlevel (10 to 20 years) 1 (10%) 8 (36%) 0.12
Senior (>20 years) 5 (50%) 9 (41%) 0.63

Resident number 16 40

?esident Gender n (% 7 (44%) 18 (45%) 1.000
emale)

Resident Race

Non-Hispanic white 13 (81%) 26 (65%) 0.23

Minority 3 (19%) 14 (35%) 0.23

Resident PGY Level

PGY1 1 (6%) 11 (28%) 0.08

PGY2 2 (13%) 7 (18%) 0.64

PGY3 6 (38%) 10 (25%) 0.34

PGY4 5 (31%) 5 (13%) 0.09

PGY5 2 (13%) 6 (15%) 0.80

PGY6 0 (0%) 1 (3%) 0.52

Table 2: ACS and Elective General Surgery Entrustment and Entrustability

Characteristics.




ACS Cases

Elective GS

Category (n=49) Cases (n=92) | PY2lue
Resident Entrustability Score 3.02 2.25 <0.001
Faculty Entrustment Score 3.00 2.52 0.001
Case Difficulty

Easy/Straightforward 17 (36%) 38 (43%)

Moderately Difficult 21 (45%) 29 (33%) 0.404
Very Difficult 9 (19%) 21 (24%)

Faculty Years of Experience

Junior (<10 year) 8 (16%) 49 (53%)

Midlevel (10 to 20 years) 25 (51%) 31 (34%) <0.001
Senior (>20 years) 11 (22%) 12 (13%)

Faculty Familiarity with Resident

Not at all 1 (2%) 7 (8%) 0.23
Slightly 8 (17%) 26 (30%) 0.11
Familiar* 38 (80%) 54 (62%) 0.02
Number of times faculty has done this type of case with this resident

1 16 (34%) 44 (50%)

2to05 21 (45%) 27 (31%) 0.071
6to 10 4 (9%) 13 (15%)

>10 6 (13%) 4 (5%)

Resident Familiarity with Faculty

Not at all 0 (0%) 5 (6%) 0.11
Slightly 3 (6%) 28 (33%) 0.001
Familiar* 46 (94%) 51 (61%) <0.001
Number of times resident has done this type of case

1 5(11%) 20 (25%)

2to05 7 (15%) 25 (31%) 0.001
6to 10 4 (9%) 12 (15%)

>10 31 (66%) 23 (29%)

Number of times resident has done this type of case with this faculty

1 15 (32%) 43 (54%)

2to5 22 (47%) 25 (31%) 0.058
6to 10 4 (9%) 8 (10%) '
>10 6 (13%) 4 (5%)

Resident PGY Level

PGY 1 1 (2%) 17 (19%)

PGY 2 2 (4%) 9 (10%)

PGY 3 21 (43%) 19 (21%) 0.005
PGY 4 11 (22%) 16 (17%)

PGY 5 14 (29%) 28 (30%)

PGY 6 0 (0%) 3 (3%)

*Familiar designates ratings of moderately and extremely familiar




Table 3: Operative Environment Comparison of Supervised Autonomy, Attending
Observers, and Additional Learners in ACS Cases and Elective GS Cases.

Elective
Observation Characteristic ACS Cases (n=49) GS Cases | p value
(n=92)

Attending Not Scrubbed 18 (37%) 0 <0.001
None 7 (14%) 33 (36%) 0.007

Afg;tr‘:l’:fl Medical Student 41 (84%) 57(62%) | 0.007

Present’ | Junior Resident (PGY1-2) 6 (12%) 8 (9%) 0.50
Senior Resident (PGY >3) 20 (41%) 0 (0%) <0.001

* For Supervised Attending Not Scrubbed, written notes capturing this information were only available for 44

Elective Cases. Because of missing data, no statistical comparison was calculated.

tFor 24 (49%) ACS and 3 (3%) Elective GS cases there were 2 additional learners present.
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