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OBJECTIVE: As the American Board of Surgery (ABS)

moves toward implementation of Entrustable Profes-

sional Activities (EPAs), there is a growing need for

objective evaluation of readiness for entrustment of resi-
dents. This requires not only assessment of technical

skills and knowledge, but also surgical decision-making

in preoperative, intraoperative, and postoperative set-

tings. We developed and piloted an Inguinal Hernia EPA

Assessment on ENTRUST, a serious game-based online

virtual patient simulation platform to assess trainees’

decision-making competence.

DESIGN: This is a prospective analysis of resident perfor-
mance on the ENTRUST Inguinal Hernia EPA Assessment

using bivariate analyses.

SETTING: This study was conducted at an academic insti-

tution in a proctored exam setting.

PARTICIPANTS: Forty-three surgical residents com-

pleted the ENTRUST Inguinal Hernia EPA Assessment.

RESULTS: Four case scenarios for the Inguinal Hernia

EPA and corresponding scoring algorithms were
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iteratively developed by expert consensus aligned

with ABS EPA descriptions and functions. ENTRUST

Inguinal Hernia Grand Total Score was positively cor-

related with PGY-level (p < 0.0001). Preoperative,
Intraoperative, and Postoperative Total Scores were

also positively correlated with PGY-level (p = 0.001,

p = 0.006, and p = 0.038, respectively). Total Case

Scores were positively correlated with PGY-level for

cases representing elective unilateral inguinal hernia

(p = 0.0004), strangulated inguinal hernia (p <

0.0001), and elective bilateral inguinal hernia

(p = 0.0003). Preoperative Sub-Scores were positively
correlated with PGY-level for all cases (p < 0.01).

Intraoperative Sub-Scores were positively correlated

with PGY-level for strangulated inguinal hernia and

bilateral inguinal hernia (p = 0.0007 and p = 0.0002,

respectively). Grand Total Score and Intraoperative

Sub-Score were correlated with prior operative expe-

rience (p < 0.0001). Prior video game experience did

not correlate with performance on ENTRUST
(p = 0.56).

CONCLUSIONS: Performance on the ENTRUST Inguinal

Hernia EPA Assessment was positively correlated to

PGY-level and prior inguinal hernia operative perfor-
mance, providing initial validity evidence for its use as

an objective assessment for surgical decision-making.

The ENTRUST platform holds potential as tool for assess-

ment of ABS EPAs in surgical residency programs. ( J
1931-7204/$30.00half of Association of Program Directors in
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INTRODUCTION

Medical education is moving increasingly towards a com-

petency-based paradigm predicated upon multiple, real-

time assessments to verify proficiency.1 Entrustable Pro-

fessional Activities (EPAs), or units of professional prac-
tice that constitute what clinicians do as daily work,

were created to bridge the gap between competency

frameworks and clinical practice.2 EPAs are tasks or

responsibilities to be entrusted to a trainee once they

have attained competence at a specific level and are spe-

cialty-specific, observable, and measurable.1 EPAs

embody a more global integration of the Accreditation

Council for Graduate Medical Education (ACGME) core
competencies, and applies these competencies to a spe-

cific clinical situation or disease process.

In 2018, the American Board of Surgery (ABS) com-

menced a multi-institutional pilot to implement 5 gen-

eral surgery EPAs, each with defined levels of

entrustment from Level 0 to Level 4, in surgical

residency.3,4 These initial 5 ABS EPAs include: 1) evalua-

tion and management of a patient with inguinal hernia,
2) evaluation and management of a patient with right

lower quadrant pain, 3) evaluation and management of a

patient with gallbladder disease, 4) evaluation and man-

agement of a patient with blunt/penetrating trauma, and

5) providing general surgical consultation to other

health care providers.3 The ABS has given individual resi-

dency programs the ability to determine how EPAs are

piloted and assessed at their institution. While tools exist
for the intra-operative assessment of technical skills and

operative autonomy,5-10 they do not directly not assess

surgical decision-making across the preoperative, intrao-

perative, and postoperative settings. The assessment of

technical skills is necessary, but is not sufficient, to

determine entrustment. Therefore, there is a need for

efficient, objective, evidence-based EPA-aligned tools

that assess clinical decision-making across the entire
course of surgical care, as a fitting complement to exist-

ing technical skill and intra-operative evaluations.
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ENTRUST is an innovative serious game-based virtual

patient platform developed to provide an objective, effi-

cient, and rigorous assessment platform of surgical deci-

sion-making for EPAs. In this study, an ENTRUST
Inguinal Hernia EPA Assessment containing 4 cases was

developed and piloted to collect initial validity evidence

using Messick’s framework.11,12 We hypothesized that

ENTRUST possesses validity evidence for use in the

assessment of surgical decision-making for general sur-

gery residents.
MATERIALS ANDMETHODS

Participants

Surgery residents (n = 43) completed the ENTRUST

Inguinal Hernia EPA Assessment at our institution in May

2021. The study was completed in a proctored exam

classroom setting on laptop computers. Participants

completed a demographic survey querying age, gender,
ethnicity, PGY-level, surgical specialty, self-reported

inguinal hernia operative case volume, and prior video

game experience. After viewing a standardized video

tutorial orientation to the ENTRUST platform, partici-

pants completed a non-scored practice case which

enabled them to interact firsthand with ENTRUST and

familiarize themselves with the platform interface and

functionality. Once finished with the practice case, par-
ticipants completed the ENTRUST Inguinal Hernia EPA

Assessment, which included 4 case scenarios: an outpa-

tient elective unilateral inguinal hernia, an elective bilat-

eral inguinal hernia, an acutely incarcerated inguinal

hernia, and a strangulated inguinal hernia. The study pro-

tocol (#53137) was reviewed and approved by the Insti-

tutional Review Board at our institution.
DESCRIPTIONOF ENTRUST PLATFORM

Authoring Portal

ENTRUST features an online authoring platform for sur-

gical educators to create and deploy case scenarios. Clin-

ical vignettes and multiple-choice questions can be

entered and edited. Media files such as physical exam

photographs and radiology images can be uploaded to
be interpreted by the examinee. Authors designate

effects of diagnostic and treatment interventions on vital

signs and appropriateness of actions, assigning rewards

and penalties on a tiered scoring system.

Assessment Platform

The ENTRUST assessment platform includes 3 modes or

phases of care: Preoperative Simulation Mode,
cember 2022 e203



Intraoperative Question Mode, and Postoperative Ques-

tion Mode (Fig. 1). In Preoperative Simulation Mode,

case scenarios begin in either the outpatient clinic or

emergency department. The examinee initiates physical
examination and workup of the patient, depicted on the

left side of the screen. The patient’s vital signs appear on

an overhead monitor and can change dynamically based

on the patient’s clinical status and interventions per-

formed. The clinical vignette is located on the right side

of the screen. Physical exam, laboratory, and imaging

results are populated in the chart in response to the

examinee’s actions. A central console enables the exam-
inee to order diagnostic tests, administer fluids and medi-

cations, perform bedside procedures, and request

consultation. All actions are recorded, scored, and stored

in a secure back-end database according to an expert-

consensus derived scoring algorithm. Points are earned

for ordering relevant labs and key interventions; con-

versely, points are deducted for performing inappropri-

ate, unnecessary, or harmful actions. When the
examinee proceeds to the operating room, the case sce-

nario transitions to Intraoperative Question Mode where

the examinee is tested on intra-operative decision-mak-

ing via a series of single-best answer multiple choice

questions. A subset of the case scenarios additionally

includes a Postoperative Question Mode where the

examinee is tested on diagnosis and appropriate manage-

ment of postoperative complications in a similar fashion.

Technology Specifications

ENTRUST utilizes a JavaScript and P5.js front-end to pro-

vide an interactive simulation interface, and an
encrypted Google Cloud database back-end for secure

data logging and analysis of demographic data, player

actions, and scores. The platform is accessible via online

link via web browser. A secure encrypted back-end data-

base logs detailed trainee performance data including a

time stamp of all examinee actions, points awarded or

deducted, and responses to all multiple-choice ques-

tions.
DATA ANALYSIS

Demographics were reported as mean and standard devi-

ation for continuous variables and proportions for cate-

gorical variables. Descriptive statistics for total and sub-

scores, including median and interquartile range, were

calculated for each PGY-level. To assess the relationship

between ENTRUST score and resident level of training,

Spearman rank correlations were calculated to examine

the relationship between ENTRUST scores and ordinal
PGY-level (1-5). These analyses were performed for

ENTRUST Grand Total Score, Preoperative Total Score,
e204 Journal of Surgi
Intraoperative Total Score, and Postoperative Total

Score. Additionally, Total Case Score, Preoperative Sub-

Score, Intraoperative Sub-Score, and Postoperative Sub-

Score were calculated for individual case scenarios. Asso-
ciations of ENTRUST Grand Total Score and Intraopera-

tive Total Score with self-reported total inguinal hernia

operative cases performed and video game experience

were examined using Spearman rank correlations. Corre-

lation between score and self-reported inguinal hernia

operative experience was visualized using Locally Esti-

mated Scatterplot Smoothing (LOESS). We assessed var-

iations in scores between categorical and non-
categorical PGY-1 and PGY-2 residents using Wilcoxon

rank-sum tests.

A critical clinical decision-making action relevant for

entrustment, specifically, the decision to attempt to

manually reduce a hernia in the emergency department,

was evaluated in additional analyses for the acutely incar-

cerated and strangulated inguinal hernia case scenarios.

For these cases, the percentage of trainees selecting the
correct answer was calculated by PGY-level. Wilcoxon

rank-sum tests were calculated to examine whether par-

ticipants who responded correctly on this critical action

had significantly higher total and preoperative sub-

scores than those who responded incorrectly. For this

analysis, the preoperative score was adjusted to remove

the score reward or penalty related to this critical action

to eliminate the effect of the critical action itself on par-
ticipant score. For all statistical tests, a significance

threshold of p< 0.05 was utilized. All analyses were con-

ducted using R v.4.0.2 (Vienna, Austria).13
RESULTS

A total of n = 43 surgical trainees completed the study at
our institution (Table 1). Participants included general

surgery categorical residents, general surgery prelimi-

nary residents, and designated surgical subspecialty resi-

dents in the general surgery residency program.

Designated surgical subspecialty residents were in PGY-

1 or PGY-2 year of training and included residents from

cardiothoracic surgery, ophthalmology, orthopedic sur-

gery, otolaryngology, plastic surgery, urology, and vascu-
lar surgery. Participants ranged from PGY-1 though PGY-

5, with representation from all PGY-levels. Participants

reported their PGY-level based on number of clinical

years of surgical residency training completed with

research time omitted. The mean (SD) age was 30.8

(3.2) years; 51.1% of the participants were female; 2.3%

identified as Native American, 9.3% as Latino, 9.3% Black

or African American, 34.9% Asian, and 39.5% White
(Table 1). Two participants preferred not to report their

ethnicity. The self-reported prior video game experience
cal Education � Volume 79/Number 6 � November/December 2022



FIGURE 1. ENTRUST Assessment platform. Preoperative Simulation Mode (top panel), Intraoperative Question Mode (middle panel), and Postoperative
Question Mode (lower panel). Images are taken from various case scenarios.
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TABLE 1. Demographics of Study Participants

Characteristic n = 43

Age (y), mean (SD) 30.8 (3.2)
Sex, n (%)
Female 22 (51.1)
Male 21 (48.9)

Race/ethnicity, n (%)
Asian 15 (34.9)
Black or African American 4 (9.3)
Latino 4 (9.3)
Native American 1 (2.3)
White 17 (39.5)
Missing or prefer not to state 2 (4.7)

PGY-Level, n (%)
PGY-1 17 (39.5)
PGY-2 11 (25.6)
PGY-3 9 (20.9)
PGY-4 2 (4.7)
PGY-5 4 (9.3)

General surgery resident status, n (%)
General surgery categorical 27 (62.8)
General surgery nondesignated preliminary 8 (18.6)
Designated preliminaryy 8 (18.6)

Prior video game experience (h/wk), mean (SD) 1.4 (3.1)

Values reported as n (%) or mean (SD).
PGY, Post-Graduate Year; SD, standard deviation.
†Includes PGY-1 or PGY-2 cardiothoracic surgery, ophthalmology, ortho-
pedic surgery, otolaryngology, plastic surgery, urology, and vascular sur-
gery trainees in the general surgery residency program.
of the participants ranged from 0 to 15 hours per week

with mean 1.4 (SD 3.1) hours.
FIGURE 2. ENTRUST Inguinal Hernia EPA Assessment grand total score
by PGY-Level.
CONTENT EVIDENCE

Case Creation

Four case scenarios for inguinal hernia were authored

and iteratively developed by the authors, aligned with

EPA descriptions and essential functions for inguinal her-

nia outlined by the American Board of Surgery.3 The

case, including all multiple-choice questions, was auth-

ored by a board-certified general surgeon with formal

training in surgical education. The case content and mul-

tiple-choice questions were then reviewed and dis-
cussed by an expert panel (n = 5) of board-certified

general surgeons representing a variety of practice set-

tings. The case was iteratively revised based on this feed-

back, with the final case scenario reviewed and

approved by the authors.

Scoring Algorithm

The scoring algorithm was developed by 2 board-certi-

fied surgeons with formal training in surgical education
e206 Journal of Surgi
to reflect appropriateness of clinical interventions and

multiple-choice question responses. Diagnostic studies

and interventions were categorized using the following

framework: critical [+200], indicated [+100], optional
[0], not indicated but not harmful [-50], mild to moder-

ate harm [-100], severe harm [-200], and death/cardiac

arrest [-500]. Multiple choice questions were awarded

+200 points for correct responses and -200 for incorrect

responses. Points were additionally deducted [-200] for

each instance of failure to address and correct vital sign

abnormalities. All case scenarios and scoring algorithm

were Beta-tested by the research team prior to data col-
lection to ensure case functionality.
RELATIONSHIP TOOTHER VARIABLES

ENTRUST Inguinal Hernia EPA Assessment Grand Total
Score was positively correlated with PGY level (Fig. 2:

rho = 0.64, p < 0.0001). Preoperative, Intraoperative,

and Postoperative Total Scores were also positively cor-

related with PGY-level (Preoperative: rho = 0.51,

p = 0.0005, Intraoperative: rho = 0.50, p = 0.0006, Post-

operative: rho: 0.32, p = 0.038) (Table 2). Total Case

Scores were positively correlated with PGY-level for

cases representing elective unilateral inguinal hernia
(rho = 0.51, p = 0.0004), strangulated inguinal hernia

(rho = 0.59, p < 0.0001), and elective bilateral inguinal

hernia (rho = 0.52, p = 0.0003) (Fig. 3A). No statistically

significant difference was found in acutely incarcerated

inguinal hernia case total score by PGY-level (Fig. 3A:

rho = 0.10, p = 0.50). Descriptive statistics for all

ENTRUST Inguinal Hernia EPA Assessment scores are

shown in Table 2.
cal Education � Volume 79/Number 6 � November/December 2022



TABLE 2. ENTRUST Inguinal Hernia EPA Assessment Score Performance Descriptive Statistics

Score PGY-1 (n = 17) PGY-2 (n = 11) PGY-3 (n =9) PGY-4 (n =2) PGY-5 (n = 4) p-Value

Grand total score,
median [IQR]

3890 [2715,4745] 4490 [4245,6093] 5595 [5140,6120] 6640 [6515,6765] 5743 [5051,6828] <0.0001

Preoperative total
score

1915 [1115,2490] 2190 [1568,2718] 2465 [2265,2920] 2840 [2715,2965] 2743 [2451,3128] 0.007

Intraoperative total
score

1800 [600,2490] 2600 [2000,2718] 2200 [1800,2920] 3000 [3000,2965] 2400 [2100,3128] 0.0006

Postoperative total
score

400 [400,800] 400 [400,800] 800 [400,800] 800 [800,800] 800 [700,800] 0.038

Case scenario scores,
median [IQR]

Elective unilateral ingui-
nal hernia

1200 [700,1400] 1450 [1175,1575] 1800 [1500,1850] 1850 [1800,1900] 1400 [1238,1575] 0.0004

Preoperative sub-
score

500 [315,695] 500 [325,600] 650 [600,700] 650 [600,700] 600 [358,675] 0.004

Intraoperative sub-
score

400 [0,800] 800 [400,1000] 800 [400,800] 800 [800,800] 400 [300,500] 0.063

Postoperative sub-
score

400 [0,400] 400 [0,400] 400 [400,400] 400 [400,400] 400 [400,400] 0.036

Acutely incarcerated
inguinal herniay

1465 [920,1690] 1340 [1290,1443] 1565 [1295,1790] 1390 [1365,1415] 1268 [1126,1578] 0.50

Preoperative sub-
score

540 [315,695] 690 [380,780] 740 [695,765] 790 [765,815] 730 [689,778] 0.0066

Intraoperative sub-
score

1000 [600,1000] 1000 [600,1000] 1000 [600,1000] 600 [600,600] 600 [500,800] 0.78

Strangulated inguinal
herniay

1000 [650,1600] 1650 [1075,2025] 1800 [1600,1950] 2200 [2100,2300] 2275 [2150,2338] <0.0001

Preoperative sub-
score

700 [300,850] 900 [450,1125] 800 [600,1100] 1000 [900,1100] 1150 [950,1313] 0.007

Intraoperative sub-
score

800 [0,800] 800 [600,1000] 800 [800,1200] 1200 [1200,1200] 1200 [1100,1200] 0.0007

Elective bilateral ingui-
nal hernia

400 [0,700] 700 [350,1125] 800 [400,1200] 1200 [0,1200] 975 [788,1263] 0.0003

Preoperative sub-
score

300 [250,400] 350 [300,375] 400 [400,400] 400 [400,400] 375 [350,400] 0.008

Intraoperative sub-
score

-400 [-400,0] 0 [0,400] 400 [0,400] 400 [400,400] 400 [300,500] 0.0002

Postoperative sub-
score

400 [0,400] 400 [200,400] 400 [0,400] 400 [400,400] 400 [300,400] 0.299

Values reported as median [IQR].
IQR, interquartile range.
†Case scenario did not include postoperative phase of questioning.
For each of the 4 case scenarios, Preoperative Sub-
Score and Intraoperative Sub-Score were additionally

analyzed by PGY-level. Preoperative Sub-Scores were sig-

nificantly correlated with PGY-level for all cases: elective

unilateral inguinal hernia (rho = 0.43, p = 0.004), acutely

incarcerated inguinal hernia (rho = 0.41, p = 0.0066),

strangulated inguinal hernia (rho = 0.40, p = 0.007), and

elective bilateral inguinal hernia (rho = 0.40, p = 0.008)

(Fig. 3B). Intraoperative Sub-Scores were significantly
correlated with PGY-level for the strangulated inguinal

hernia (rho = 0.50, p = 0.0007) and elective bilateral

inguinal hernia (rho = 0.54, p = 0.0002) case scenarios,

but was not statistically significant for elective unilateral

or acutely incarcerated inguinal hernia cases (Fig. 3C).

Median Grand Total Score for PGY-1 categorical gen-

eral surgery trainees was higher than PGY-1 non-categor-

ical trainees (5190 vs 3178, p = 0.014). There was no
statistically significant difference in score performance

between PGY-2 categorical and noncategorical surgery

trainees (6040 vs 4243, p = 0.23).
Journal of Surgical Education � Volume 79/Number 6 � November/De
For the critical clinical decision-making choice of
whether to attempt manual reduction of an acutely

incarcerated inguinal hernia in the emergency depart-

ment, this was performed correctly by 100% of PGY-3

through PGY-5 residents, 88% of PGY-2 residents, and

67% of PGY-1 residents (Fig. 4A). Unadjusted Total Case

Score and Preoperative Sub-Score for the acutely incar-

cerated inguinal hernia case were both significantly

higher for those trainees correctly attempting manual
reduction (p = 0.007 and p < 0.0001, respectively).

However, these differences in Total Case Score and Pre-

operative Sub-Score were not statistically significant

when scores were adjusted to remove the scoring

impact of the decision to manually reduce the incarcer-

ated hernia (p = 0.11 and p = 0.17, respectively).

For the decision of whether to attempt manual reduc-

tion of a strangulated inguinal hernia, this was per-
formed correctly by 100% of PGY-3, PGY-4, and PGY-5

residents, 91% of PGY-2 residents, and 75% of PGY-1 resi-

dents (Fig. 4B). Unadjusted Total Case Score and
cember 2022 e207



FIGURE 3. ENTRUST Inguinal Hernia EPA Assessment Case Scenario Total and Sub-Scores by PGY-Level. Total Case Score (A). Preoperative Simulation
Mode Sub-Scores (B). Intraoperative Question Mode Sub-Scores (C). Postoperative Question Mode Sub-Scores (D). The Acutely Incarcerated Inguinal Hernia
and Strangulated Inguinal Hernia Case Scenarios did not include a Postoperative Question Mode.
Preoperative Sub-Score for the strangulated inguinal her-

nia case were significantly higher for those trainees cor-

rectly deciding not to attempt manual reduction
e208 Journal of Surgi
(p = 0.009 and p = 0.0019, respectively). After adjust-

ment to remove the scoring impact of the decision to

manually reduce the strangulated hernia, a statistically
cal Education � Volume 79/Number 6 � November/December 2022
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significant difference in preoperative sub-score

remained between those who attempted reduction and

those who did not attempt reduction (p = 0.032).

Grand Total Score and Intraoperative Total Score were
correlated with self-reported prior inguinal hernia opera-

tive experience (Fig. 5A: rho = 0.65, p < 0.0001 and

Fig. 5B: rho = 0.59, p< 0.0001, respectively). Prior video

game experience did not correlate with performance on

ENTRUST (rho = 0.094, p = 0.56).
DISCUSSION

There has been a widespread initiative to adopt and

incorporate EPAs in graduate medical training as a means

of transitioning toward a more competency-based educa-

tional paradigm. In 2018, the ABS initiated a nationwide

pilot tasking 28 general surgery programs to explore the

use and implementation of 5 core general surgery EPAs,

with the intention of formalizing EPAs as a requirement
for all general surgery training programs by 2023.14 The

determination of readiness for entrustment is typically

predicated upon direct observation and assessment of

behaviors by faculty in the clinical setting. While fre-

quent, real-time microassessments are ideal in assess-

ment of EPAs and readiness for entrustment, this

approach places a sizeable and continuous burden on

faculty to regularly complete evaluations for the many
individual interactions they have with multiple trainees

who are to be graded across a variety of clinical skills

and EPAs. In addition, there is variability in the types and

severity of patient cases encountered in the real-world

clinical setting, making it difficult to reliably evaluate

trainees’ ability to manage rare diseases or complica-

tions. Virtual patient simulations enable trainees to dem-

onstrate their clinical and surgical decision-making in an
objective, reproducible, and measurable way while

decompressing the assessment burden off faculty raters.

In addition, standardized scenarios may be deployed to

minimize implicit bias and subjectivity, and test infre-

quently encountered, yet critical, clinical conditions.

Given these challenges, many pilot institutions have

operationalized EPAs by adopting reductionistic

approaches and focusing on assessment of operative per-
formance only, as readily available tools exist to measure

this construct. One mobile operative microassessment

application, SIMPL (System for Improving and Measuring

Procedural Learning),5,6,15 has been widely utilized by

surgical training programs to rate trainee’s technical

skills. While it possesses robust validity evidence for

evaluating operative autonomy,5,6,16 it does not assess

clinical decision-making. However, based on the EPA
definitions and essential functions articulated by the

ABS, clinical decision-making competence in the
cember 2022 e209



FIGURE 5. Correlation of ENTRUST inguinal hernia EPA score performance to self-reported inguinal hernia operative case experience. Grand Total Score
(A). Intraoperative Total Score (B).
preoperative, intraoperative, and postoperative setting

constitutes critical components of entrustment. There-

fore, readiness for entrustment should include assess-

ment of both operative autonomy and clinical decision-

making. Therefore, there is a great need for evidence-

based EPA-aligned tools that specifically address clinical

decision-making, as a complement to existing technical

skills evaluations.
To address this need for an objective, efficient, and

scalable means to assess clinical and surgical decision-

making, we developed ENTRUST, a virtual patient

authoring and assessment platform to deploy rigorous,

case-based patient simulations for evaluation of EPAs.

We iteratively developed an ENTRUST Inguinal Hernia

EPA Assessment, which was vetted by expert consensus

for suitability and accuracy of content. The case content
was uploaded by surgical educators without any back-

ground in software engineering via the ENTRUST author-

ing portal and deployed as an assessment. This pilot

experience verifies the usability and functionality of

both the ENTRUST authoring portal and assessment plat-

form.

Our pilot data indicates that ENTRUST score perfor-

mance is correlated to PGY-level and inguinal hernia
operative experience. There was a statistically significant

increase in total score with successively higher PGY-

level. This trend was observed for Grand Total Score,

Preoperative Total Score, Intraoperative Total Score, and

individual Total Case Scores. However, while surgical

decision-making skills tend to develop over time with

increasing PGY-level, it is not a strictly time-based con-

struct, and the variation in score within PGY-level may
be explained by differences in clinical decision-making

ability and readiness for entrustment. Theoretically, a
e210 Journal of Surgi
junior resident with high ENTRUST performance who

objectively demonstrates surgical decision-making com-

petence may be entrusted with greater autonomy earlier

than a senior resident with low ENTRUST score perfor-

mance for a particular EPA domain. Thus, ENTRUST has

potential to be employed as a tool to inform entrustment

decisions as surgical training shifts from a time-based

model toward a competency-based paradigm.
As demonstrated by the clinical decision-making sur-

rounding whether or not to attempt manual reduction of

an incarcerated or strangulated inguinal hernia,

ENTRUST also holds potential to evaluate and query spe-

cific key surgical decision-making points important in

determining readiness or lack of readiness for entrust-

ment. By logging all trainee actions and querying specific

decisions, ENTRUST may assist program directors and
surgical educators in assigning ABS EPA Levels, indepen-

dent of PGY-level. This information can be used to

inform decisions on entrustment and autonomy.

This study provides initial validity evidence for use of

ENTRUST as an objective measure of surgical decision-

making for EPAs. Content evidence for the case scenar-

ios was established by alignment of case content with

published ABS EPA descriptions and essential functions,3

expert review, and group consensus of case content and

scoring algorithm. The ability of the ENTRUST assess-

ment to discriminate between PGY-levels, as well as its

correlation to inguinal hernia operative case experience

provides evidence of its relationship to other established

variables in surgical education. Importantly, there was

no difference in score performance based on prior video

game experience. Limitations of this pilot study include
its single institution design and self-reported inguinal

hernia operative experience.
cal Education � Volume 79/Number 6 � November/December 2022



Future directions include collection and analysis of

additional validity evidence for ENTRUST using

Messick’s unified framework of construct validity,

including response process evidence, internal structure,
and consequences.11 In future studies, we intend to fur-

ther investigate relationship to other variables such as

ACGME Case Logs, American Board of Surgery (ABS)

Inservice Training Exam (ABSITE) scores, Accreditation

Council for Graduate Medical Education (ACGME) Mile-

stones, and ABS board pass rates. Additionally, we plan

to correlate performance on ENTRUST to individual

trainee performance on microassessments from actual
clinical interactions such as SIMPL or other platforms.

Results from this pilot will inform the design of future

multi-institutional studies featuring a larger set of case

scenarios for the Inguinal Hernia EPA to further collect

validity evidence, conduct standard setting, and map

game play patterns and specific key decision-making

actions to EPA levels and readiness for entrustment.

Future plans include expansion of the ENTRUST plat-
form to encompass all ABS General Surgery EPAs as well

as development of additional environments, assets, and

functionality to further evaluate trainees’ readiness for

entrustment and accommodate higher acuity case sce-

narios situated in the trauma bay and ICU settings.
CONCLUSION

ENTRUST demonstrates feasibility and initial validity evi-

dence for objective assessment of surgical decision-mak-

ing for the inguinal hernia EPA. The ENTRUST authoring

and assessment platform holds potential to inform readi-

ness of entrustment for American Board of Surgery EPAs

in the future and to support the ongoing transformation
of surgical education to a competency-based paradigm.
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