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OBJECTIVE: As USMLE Step 1 moves to pass/fail, resi-

dency programs are seeking alternate interview selec-

tion processes. Attrition in general surgery is reported as

high as 26%. Thus, it is important to ensure that pro-

grams are selecting and matching applicants with shared
values. Situational judgment tests (SJTs) measure educa-

tional and cultural values by posing ambiguous situations

and individuals rate the effectiveness of possible reac-

tions. SJTs have previously been shown to identify job

applicants with shared values while promoting diversity.

Scoring categories are high, moderate, or low values con-

gruence. We sought to explore predictive validity of the

SJT relative to program attrition.

DESIGN: Residents who matched into our program

between 2018 and 2021 completed the SJT. We tracked

attrition.

SETTING: UT Health San Antonio, Texas

PARTICIPANTS: Fifty-six categorical general surgery

residents

RESULTS: Per SJT ratings, the numbers of residents who

had high, moderate, and low values congruence were

27, 16, and 13, respectively. Attrition numbers for resi-

dents who scored high and moderate congruence were

similar, indicating that these ratings were indistinguish-

able. As such, we combined those 2 categories to create

a 2£ 2 matrix and used signal detection theory as a

framework for analysis. Overall attrition was 16.1% (9/
56). Of the 43 residents who scored high or moderate

congruence, 90.7% remained in the program. There was

a 9.3% chance of attrition for these residents. Of the 13

residents who scored low congruence, 38.5% attrited.

While scoring as low congruence on the SJT does not

definitively indicate attrition, it does indicate that
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attrition is 4.14 times more likely for these residents

(chi-square, p = 0.0121).

CONCLUSIONS: One of the most important aspects of

residency applicant selection and interviewing is mitigat-

ing risk by identifying applicants who carry a high risk of

attrition. The SJT significantly identifies at-risk appli-

cants. ( J Surg Ed 000:1�6. � 2022 Association of Pro-

gram Directors in Surgery. Published by Elsevier Inc. All
rights reserved.)
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ment test, attrition

COMPETENCIES: Professionalism
INTRODUCTION

Attrition in general surgery is estimated to be between 17%

and 40%1-4 for categorical residents. Attrition presents hard-

ships for the individual resident, fellow residents, program

directors, and the training program. Attriting residents may

feel they have “wasted time” in the wrong specialty.2 Peer

residents may experience disruption and increased work-

load. Program Directors may have to expend additional
effort recruiting replacement residents at variable points in

the residency program.1 Programs may suffer in terms of

reputation and low morale.5

Methods of reducing attrition seem to fall into 2 phi-

losophies. The first philosophy, improving retention,

may be accomplished via improved support systems

to help struggling residents, modifying the work envi-

ronment, and giving early exposure to surgical
procedures.1,2,6 The focus of this paper is on a second

philosophy, improving selection.

Improving selection focuses on finding the right peo-

ple for the program. The current selection process relies

heavily on USMLE scores. The National Resident Match-

ing Program conducted a survey in which program
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directors were asked to specify which of 33 factors they

used when selecting applicants for interview as well as

the importance of each factor.7 The vast majority of sur-

gery program directors reported using USMLE Step 1
and Step 2 (94% and 81%, respectively). In terms of

ranking applicants, surgery program directors also

reported using USMLE Step 1 and 2 scores (81% and

78%, respectively).

The USMLE was designed for the purpose of licensure,

not selection.8,9 Perhaps the most concerning adverse

issue with USMLE being used for selection is that studies

have shown sex10 and racial biases,10,11 which may
make it difficult for programs to achieve diversity goals.

Now that USMLE Step 1 has been changed to pass/fail,

more than 88% of general surgery program directors say

they will require Step 2 for residency applicants and will

place more weight on this exam.12 Doing so will further

perpetuate the problems of using exam scores that spuri-

ously predict performance and potentially jeopardize

diversity.
Perhaps a more meaningful selection strategy is to

identify individuals with shared values.13,14 Situational

judgment tests (SJTs) measure educational and organiza-

tion-specific cultural values by posing ambiguous situa-

tions and individuals rate the effectiveness of possible

reactions. An example STJ scenario is shown in Table 1.

SJT scores range from high to low values congruence

and are based on concordance of the applicant’s ratings
of reactions compared to those of individuals currently

working within the organization. Scoring algorithms can

be customized to an individual organization to maximize

relevance. As such an individual applicant can receive a

score of high values congruence for one organization

while simultaneously receiving a score of low values

congruence for another organization, even when the

organizations use the exact same SJT questions and
responses.
TABLE 1. Example of SJT Scenario

Not at
All Effective

Tell your attending the complaints are
without merit

�

Speak with the EM faculty to inquire more
about how your behavior is being
perceived

�

Apologize to EM faculty and
monitor your behavior closely

�

Do nothing and keep to yourself when in the
ED

�

Speak with the Program Director about
these issues

�

2 Jour
SJTs have been used for medical school selection in

the United Kingdom and Belgium and for residency

selection in Belgium, Singapore, Canada, and Australia.15

SJTs have been shown to predict medically-related job
performance,16 scores on a clinical skills Objective Struc-

tured Clinical Examination,17 and ACGME milestones

scores.18 SJTs have also been shown to promote

diversity.19

We sought to explore predictive validity of a SJT rela-

tive to our program attrition over a 4-year period.
METHODS

In 2018, we employed the services of 2 Industrial/Orga-

nizational Psychologists at SurgWise Consulting, Hous-

ton, Texas, USA. The psychologists spent several days

conducting a job analysis via structured interviews with
several key faculty and senior residents at our program.

The goal was to obtain data about our program’s core

values. Eleven themes emerged from the interview

transcripts:

1 Communication skills
2 Interpersonal skills

3 Motivational fit

4 Adaptability

5 Integrity

6 Perseverance

7 Problem solving

8 Professionalism

9 Self-directed learning
10 Stress management

11 Teamwork

A SJT with 20 scenarios was developed around the 11

values themes. A program-specific scoring algorithm was
Slightly
Effective

Moderately
Effective

Very
Effective

Extremely
Effective

� � � �

� � � �

� � � �

� � � �

� � � �
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TABLE 2. Frequencies of All Residents Who Completed the SJT
andWhether They Remained in Program or Attrited

High &Moderate
Values Congruence
N=43

Low Values
Congruence
N=13

Remained in
Program

HIT
(higher is better)
39/43 = 90.7%

False alarm
(lower is better)
8/13 = 61.5%

Attrited MISS
(lower is better)
4/43 = 9.3%

Correct rejection
(higher is better)
5/13 = 38.5%
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created based on input from our faculty and senior resi-

dents’ responses to the scenarios. Each applicant’s

responses are scored in terms of high, moderate, or low

values congruence.
We began asking residency applicants to complete the

SJT as part of our interview screening process in aca-

demic year 2018. In academic years 2019, 2020, and

2021, 22 applicants matched into our program as cate-

gorical residents. To assess concurrent validity, we asked

54 categorical residents to retroactively complete the

SJT in 2018 and 34 complied (63% completion rate).

Thus, we have SJT data for 56 residents. We tracked attri-
tion of these residents from 2018 to 2021. Data were

analyzed with a chi-square statistical test.
RESULTS

During the time period of this study, our program was

comprised of 143 categorical residents; 51.7% female
(74/143) and 48.3% male (69/143). Fifty-six residents

completed the SJT, 53.6% were female, 46.4% were

male. Chi-square revealed that the distribution of resi-

dents who completed the SJT was not significantly differ-

ent than the distribution of all categorical residents in

our program (p = .82).

Overall attrition was 16.1% (9/56). The gender distri-

bution of attrition was 55.6% female (5/9) and 44.4%
male (4/9). Again, chi-square revealed that the distribu-

tion of residents who completed the SJT was not signifi-

cantly different than the distribution of all categorical

residents in our program (p = .83).

Per SJT ratings, 27 residents had high values congru-

ence, 2 of whom left the program, 16 had moderate val-

ues congruence, 2 of whom attrited, and 13 had low

values congruence, 5 of whom attrited. Attrition num-
bers for residents who scored high and moderate con-

gruence were equal indicating that these SJT ratings

were indistinguishable. As such, we combined these 2

categories to create a 2£ 2 matrix and used signal detec-

tion theory as a framework for analysis as shown in

Table 2.

A signal detection theory matrix is comprised of 2

axes: Actual state of affairs and predicted state of affairs.
“Hits” and “correct rejections” are defined as instances

where the predicted state of affairs matches the actual

state of affairs. Specifically, a hit occurs when the SJT

predicted an individual would remain in the program

and the individual actually did stay in the program. A cor-

rect rejection occurs when the SJT predicted an individ-

ual will attrite and the individual actually did attrite.

Higher values in these quadrants of the matrix are desir-
able. “Misses” and “false alarms” are defined as instances

where the predicted state of affairs does not match the
Journal of Surgical Education � Volume 00/Number 00 � Month 2022
actual state of affairs. A “miss” occurs when the SJT pre-

dicted an individual will remain in the program but the

individual actually attrited. A false alarm occurs when

the SJT predicted an individual would attrite but the indi-

vidual actually remained in the program. Lower values in

these quadrants of the matrix are desirable.
Of the 43 residents who scored high or moderate val-

ues congruence, 90.7% remained in the program (i.e.,

“hit”) and 9.3% left the program (i.e., “miss”). Of the 13

residents who scored low values congruence, 61.5%

remained in the program (i.e., “false alarm”) and 38.5%

attrited (i.e., “correct rejection”). Chi-Square indicated a

significant difference in attrition as a function of SJT val-

ues congruence score (p = 0.0121). Residents who were
identified as having low values congruence on the SJT

were 4.14 times more likely to attrite (i.e., miss vs cor-

rect rejection). An alternative way of looking at the accu-

racy of the SJT is that it was correct 78.6% of the time

(i.e., hits and correct rejections) and incorrect 21.4% of

the time (i.e., misses and false alarms). The SJT was right

3.7 times more often than it was wrong.

Because the SJT is intended to be used as a screening
tool to select candidates for interviews, we analyzed the

data for only the 22 residents who took the SJT as part of

the application process and subsequently matched into

our program. Results are presented in Table 3 and indi-

cate a significant difference in attrition as a function of

SJT values congruence score (p = 0.0062). The SJT cor-

rectly identified applicants who would remain in our

program 100% of the time and correctly identified appli-
cants who would attrite 40% of the time for a correct

identification ratio of 86.4% (i.e., hits and correct rejec-

tions). Conversely, the SJT made an incorrect prediction

13.6% of the time (i.e., misses and false alarms). The SJT

was right 6.3 times more often than it was wrong when

only examining the data from the residents who com-

pleted it during the application process.

For the 34 residents who took the SJT retroactively
(i.e., while they were residents in our program), the SJT

was not significantly accurate at determining attrition
3



TABLE 3. Frequencies of the 22 Residents Who Completed the
SJT During the Application Process and Whether They Remained
in Program or Attrited

High &Moderate
Values Congruence
N=17

Low Values
Congruence
N=5

Remained in
program

HIT
(higher is better)
17/17 = 100%

False alarm
(lower is better)
3/5 = 60%

Attrited MISS
(lower is better)
0/17 = 0%

Correct rejection
(higher is better)
2/5 = 40%
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(p = 0.1761, Table 4). For these residents, the SJT pre-

dicted specific individuals would remain in our program

84.6% of the time and correctly identified individuals

who would attrite 37.5% of the time for a correct identifi-

cation ratio of 73.5% (i.e., hits and correct rejections),
which was not statistically significant.
DISCUSSION

With reported attrition rates as high as 40% in

general surgery, many educators have noted a need

to match trainees that “fit” specific programs’

characteristics.13,14,20,21 We are careful to avoid the term
“fit” because it is often used to mean “like-me/us.” Mod-

est and colleagues point out that fit may be the antithesis

of diversity and call for a change in terminology

that incorporates values congruence and cultural

enhancement.13

There is increasing evidence which suggests that SJTs

can help identify individuals with shared values,15 pre-

dict performance,16-18 correlate with a traditional
method of rank list creation22 and improve diversity.19

Our data indicate that the SJT did not definitively identify
TABLE 4. Frequencies of the 34 Residents Who Completed the
SJT Retroactively and Whether They Remained in Program or
Attrited

High &Moderate
Values Congruence
N=26

Low Values
Congruence
N=8

Remained in
program

HIT
(higher is better)
22/26 = 84.6%

False alarm
(lower is better)
5/8 = 62.5%

Attrited MISS
(lower is better)
4/26 = 15.4%

Correct rejection
(higher is better)
3/5 = 37.5%
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attrition. Indeed, we experienced approximately 60%

false alarms depending upon whether examining all resi-

dents who completed the SJT or only residents who

completed the SJT as applicants to our program. These
are instances wherein the SJT predicted an individual

would leave our program when the individual did not.

While it may alarm some program directors to know that

the SJT is incorrectly marking applicants as high-risk, we

posit that one of the most important aspects of residency

applicant selection and interviewing is to mitigate risk

by identifying applicants who carry a higher risk of attri-

tion. Given that the SJT correctly identified high-risk for
attrition individuals at a rate 4 times greater than it incor-

rectly identified high-risk for attrition individuals, we

feel these false alarms are acceptable. This is especially

true when the SJT results are viewed within the context

of other data such as personal statements, letters of rec-

ommendation, or having observed the individual in the

clinical setting.

This study is not without limitations. First, 39.3% of
the residents in this study completed the SJT as appli-

cants (i.e., before becoming residents in our program)

whereas 60.7% completed the SJT retroactively (i.e.,

when they were residents in our program). There are no

published data on whether performance on a SJT

remains constant or variable over time. However, our

data indicated that the SJT was more accurate in terms

of predicting attrition when applied to interview candi-
dates rather than existing residents. This is encouraging

since SJTs are intended to serve as one of many screen-

ing tools. Since a goal of this study was to examine con-

current validity in terms of attrition, we opted to include

data from study participants who completed the SJT as

residents and provide both analyses.

The second limitation is that these data represent the

experience of only 1 institution. While other institutions
are slowly adopting SJTs into their screening process,

we were unable to find an institution that wanted to col-

laborate. This may have been because during the time-

frame of this study, we interviewed and matched

applicants who were identified as having poor values

congruence per the SJT. Other institutions may have

more or less of a threshold for considering applicants

who scored as having low values congruence on the SJT.
Program directors may be leery of implementing a pro-

cess outside of the traditional application process for

fear that applicants will be disinclined to apply to their

programs. Gardner et al.23 created SJTs for 7 general sur-

gery programs. A total of 1625 applicants applied to at

least one of these programs, which represents approxi-

mately 70% of all United States medical students apply-

ing to general surgery. Completion rate was 97%. It is
evident that an additional “hurdle” in the application

process does not dissuade candidates.
nal of Surgical Education � Volume 00/Number 00 � Month 2022
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CONCLUSION

The SJT significantly identified individuals at-risk for attri-

tion. An SJT may be used as a screening tool to select

individuals who have moderate or high values congru-
ence rather than relying heavily on USMLE scores.
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