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Objectives: Assess the association of residents’ exam performance and transient emotions with their reports of burnout, \

suicidality, and mistreatment.

Background: An annual survey evaluating surgical resident well-being is administered following the American Board of Surgery
In-Training Examination (ABSITE). One concern about administering a survey after the ABSITE is that stress from the exam may
influence their responses.

Methods: A survey was administered to all general surgery residents following the 2018 ABSITE assessing positive and negative
emotions (scales range from 0 to 12), as well as burnout, suicidality over the past 12 months, and mistreatment (discrimination, sex-
ual harassment verbal/emotional or physical abuse) in the past academic year. Multivariable hierarchical regressions assessed the
associations of exam performance and emotions with burnout, suicidality, and mistreatment.

Results: Residents from 262 programs provided complete responses (N = 6987, 93.6% response rate). Residents reported high
mean positive emotion (M = 7.54, SD = 2.35) and low mean negative emotion (M = 5.33, SD = 2.43). While residents in the bottom
ABSITE score quartile reported lower positive and higher negative emotion than residents in the top 2 and 3 quartiles, respectively (P
< 0.005), exam performance was not associated with the reported likelihood of burnout, suicidality, or mistreatment.

Conclusions: Residents’ emotions after the ABSITE are largely positive. Although poor exam performance may be associated with
lower positive and higher negative emotion, it does not seem to be associated with the likelihood of reporting burnout, suicidality, or
mistreatment. After adjusting for exam performance and emotions, mistreatment remained independently associated with burnout
and suicidality. These findings support existing evidence demonstrating that burnout and suicidality are stable constructs that are

robust to transient stress and/or emotions.
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INTRODUCTION

There has been considerable recent interest in characteriz-
ing burnout and well-being among physicians and physi-
cians-in-training.'”> Much of the research on physician burnout
and well-being has been limited by low response rates, small
sample sizes, and single institution studies, which can threaten
the generalizability and validity of findings.** One approach
that has demonstrated efficacy in achieving high response rates
is to administer surveys following mandatory, scheduled func-
tions, such as exams.>*%” One of the most comprehensive sur-
veys assessing burnout and well-being is administered annually
after the American Board of Surgery In-Training Examination
(ABSITE).>%” The 2018 ABSITE survey achieved a near-com-
plete response rate (99.3%); documented high rates of burnout
(38.5%), suicidal thoughts (4.5%), and mistreatment (>50%
reporting some form of mistreatment) among general surgery
residents; and found that exposure to mistreatment (discrimina-
tion, sexual harassment verbal/emotional or physical abuse) in
residency was associated with burnout and suicidal thoughts.?
However, one potential limitation of this approach is that
residents’ survey responses may be influenced by their emo-
tional state, having just completed an intensive, up-to-5-hour
exam with the potential to impact their standing within their
program and their future fellowship opportunities. Previous
research has documented an association between undergradu-
ate students’ exam performance and their post-exam emotions,
with those who perform poorly reporting higher levels of neg-
ative emotions and lower levels of positive emotions following
the exam.® Additionally, previous experimental studies with
undergraduate student samples have found that respondents
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who receive a negative mood induction (eg, recalling a nega-
tive life event, responding on a rainy day) prior to completing
a survey are more likely to evaluate their subjective well-being
(eg, judgments of happiness and satisfaction with life) unfavor-
ably relative to those who receive a positive mood induction (eg,
recalling a positive life event, responding on a sunny day) or no
mood induction.'®!* Thus, it is possible that completing a stress-
ful exam may similarly put residents in a negative emotional
state prior to completing the survey, which may influence their
responses to questions assessing their burnout and well-being.

The current study used data from the 2018 ABSITE survey to
evaluate the possibility that participants’ survey responses were
influenced by factors such as their exam performance and emo-
tions. Specifically, the current study assessed the positive and
negative emotions that residents reported following the 2018
ABSITE and examined the associations of residents’ exam per-
formance and emotions with the likelihood of reporting burn-
out, suicidal thoughts, and mistreatment (discrimination, sexual
harassment verbal/emotional or physical abuse). In addition, we
examined the associations between reported mistreatment and
reported burnout and/or suicidal thoughts, after adjusting for
ABSITE performance and emotions.

METHODS

Residents from 262 general surgery residency programs were
administered a voluntary, electronic survey immediately fol-
lowing the January 2018 ABSITE.? The survey was preceded
by a statement explaining that the purpose of the survey was
research, participation in the survey was voluntary, and data
would be deidentified before analysis.>¢ The Northwestern
University Institutional Review Board reviewed the study and
determined that it was exempt from human subjects review.

The survey was developed using previously published instru-
ments wherever possible.>'*!¢ Pretesting and iterative refine-
ment via cognitive interviews and pilot tests were undertaken
with general surgery residents from multiple institutions prior
to the final survey administration.>®

Measures

Exam Performance

Exam performance was measured using respondents’ standard
scores on the 2018 ABSITE and categorized in quartiles (100-
439, 440-517, 518-574, 575-750).

Emotions

Emotions were measured using a previously validated 6-item
emotion scale,'> which examined the frequency that respondents
reported experiencing 3 positive (happy, excited, content) and
3 negative emotions (worried, irritable/angry, sad) in the past
week, using a scale from 0 = never to 4 = always. Continuous
sum scores for positive and negative emotions (each scale rang-
ing from 0 to 12) were calculated.

Burnout

Burnout was assessed using a modified, 6-item abbreviated ver-
sion of the Maslach Burnout Inventory,»'* measuring symptoms
of emotional exhaustion and depersonalization. Prior studies
on physician burnout have primarily conceptualized burnout
using the emotional exhaustion and depersonalization subscales
alone,>'"" thus we did not utilize the 3-item personal accom-
plishment subscale. In addition, we modified the response scale
from the original 7-point scale to a 5-point scale (never, a few
times a year, a few times a month, a few times a week, every
day). Respondents were classified as burned out if they reported
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symptoms of emotional exhaustion or depersonalization a few
times a week or more. >

Suicidal Thoughts

Suicidal thoughts were assessed using a single-item question
asking respondents, “During the past 12 months, have you had
thoughts of taking your own life?”1¢

Mistreatment

Residents reported how frequently they experienced gender
discrimination, racial discrimination, discrimination based on
past/present/expected pregnancy and/or childcare needs, sexual
harassment, physical abuse, and verbal or emotional abuse since
the beginning of residency, with response options of never, a few
times a year, a few times a month, a few times a week, every day.
Responses were categorized as never, a few times a year, and
more than a few times a year.? Consistent with prior research,?
we calculated a composite mistreatment variable representing
the maximum reported frequency of any mistreatment expo-
sure (discrimination based on gender, race, or pregnancy and/
or childcare; sexual harassment; physical, verbal, or emotional
abuse).

Resident and Program Characteristics

Resident characteristics included gender, clinical postgraduate
year level (categorized as postgraduate year 1, 2/3, and 4/5),
and relationship status (categorized as married/in a relationship,
not in a relationship, or divorced/widowed).? Program charac-
teristics included program size (categorized in quartiles: <26,
26-37, 38-51, >51 residents), program type (university-based,
independent, or military), and geographic location of program
(Northeast, Southeast, Midwest, Southwest, West).>

Residents were also asked to answer questions the number of
months in which they violated the 80-hour per week duty-hour
limit over the past 6 months, categorized as 0-2 and 3+ months.

Statistical Analysis

Descriptive summary statistics were used to characterize resi-
dent demographic and program characteristics, exam perfor-
mance, and positive and negative emotions.

The associations of exam performance with positive and
negative emotions were assessed using multivariable linear
mixed-effects models, accounting for resident clustering within
programs. We regressed positive and negative emotions, in sep-
arate models, on exam performance and resident and program
characteristics.

To examine the associations of exam performance with other
resident well-being outcomes (burnout, suicidal thoughts, and
mistreatment), we conducted multivariable hierarchical logistic
regression models, regressing each outcome on exam perfor-
mance and resident and program characteristics.

All statistical analyses were performed using IBM SPSS ver-
sion 26.0 (IBM Corp., Armonk, NY).

RESULTS

Of 7464 clinically active residents, 6972 residents (93.4%) had
complete survey responses. Descriptive statistics summarizing
the sample characteristics are presented in Table 1. Residents’
ABSITE scores (standard score) ranged from 100 to 746 (mean
and standard deviation: M = 499.32, SD = 100.74). Residents’
positive emotion scores ranged from 0 to 12 (M = 7.54,
SD =2.35). Residents’ negative emotion scores ranged from 0 to
12 (M = 5.33,SD =2.43).
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Sample Characteristics

Variable n (%) (N = 6972)
Gender

Male 4178 (59.9)

Female 2794 (40.1)
Clinical PGY

1 1968 (28.2)

2/3 2697 (38.7)

4/5 2307 (33.1)
Relationship status

Married/relationship 5149 (73.9)

No relationship 1704 (24.4)

Divorced/widowed 119(1.7)
Program size (total number of residents)

Quartile 1 (<26) 1928 (27.7)

Quartile 2 (26-37) 1718 (24.6)

Quartile 3 (38-51) 1629 (23.4)

Quartile 4 (>51) 1697 (24.3)
Program type

Academic 4361 (62.6)

Community 2395 (34.4)

Military 216 (3.1)
Program location

Northeast 2349 (33.7)

Southeast 1350 (19.4)

Midwest 1519 (21.8)

Southwest 801 (11.5)

West 953 (13.7)
80-hour violations

0-2 months 956 (13.7)

3+ months 6016 (86.3)

ABSITE exam performance
Quartile 1 (100-439) 1837 (26.3
Quartile 2 (440-517) 1627 (23.3
Quartile 3 (518-574) 1723 (24.7
Quartile 4 (575-750) 1785 (25.6

PGY indicates postgraduate year.

Association of Exam Performance With Emotions

Positive emotion scores were lower among residents scoring in
the bottom ABSITE quartile (quartile 1 model-predicted mean
estimate and standard error: M = 6.68, SE = 0.12) relative to
residents scoring in the top 2 quartiles (quartile 3: M = 7.02,
SE = 0.12; quartile 4: M = 7.24, SE = 0.12; Table 2). Moreover,
negative emotion scores were higher among residents scoring in
the bottom ABSITE quartile (quartile 1: M = 6.22, SE = 0.12)
relative to residents in the top 3 ABSITE quartiles (quartile 2:
M =5.97, SE = 0.12; quartile 3: M = 5.85, SE = 0.12; quartile
4: M = 5.56, SE = 0.12; Table 2).

Association of Exam Performance With Resident Well-
Being Outcomes

There were no associations of exam performance with well-be-
ing outcomes (Table 3). Residents scoring in the bottom ABSITE
quartile did not differ in their likelihood of reporting burnout
relative to residents who scored in the top 3 quartiles (quartile
2 odds ratio [OR] and 95% confidence interval: OR = 0.98,
0.85-1.12; quartile 3: 0.84, 0.78-1.12; quartile 4: OR = 0.83,
0.69-1.02). In addition, residents who scored in the bottom
ABSITE quartile did not differ in the likelihood of reporting sui-
cidal thoughts relative to residents who scored in the top 3 quar-
tiles (quartile 2: OR = 0.89, 0.61-1.30; quartile 3: OR = 0.85,
0.56-1.31; quartile 4: OR = 0.72, 0.47-1.12). Finally, residents
who scored in the bottom ABSITE quartile did not differ in the
likelihood of reporting mistreatment (discrimination, sexual
harassment verbal/emotional or physical abuse) relative to res-
idents who scored in the top 3 quartiles (quartile 2: OR = 0.97,
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TABLE 2.

Associations of ABSITE Performance With Positive and
Negative Emotions

Variable M (SE) b (95% CI) P
Positive emotion
ABSITE performance
Quartile 1 (100-439) 6.68 (0.12) REF REF
(lowest scores)
Quartile 2 (440-517) 6.83(0.12) 0.15(-0.02 t0 0.32) 0.09
Quartile 3 (518-574) 7.02(0.12) 0.34 (0.15-0.53) <0.001
Quartile 4 (575-750) 7.24(0.12) 0.56 (0.35-0.76) <0.001
(highest scores)
Negative emotion
ABSITE performance
Quartile 1 (100-439) 6.22 (0.12) REF REF
(lowest scores)
Quartile 2 (440-517) 597 (0.12) -0.25(-0.42t0-0.07)  0.005
Quartile 3 (518-574) 5.85(0.12) -0.36 (-0.55t0-0.17) <0.001
Quartile 4 (575-750) 5.56 (0.12) -0.65 (-0.86 to —0.45)  <0.001

(highest scores)

Models adjusted for gender, PGY level, relationship status, program size, program type, geographic
location, and duty hour violations.

b indicates unstandardized beta coefficient; CI, confidence interval; M, model-predicted estimated
marginal mean; PGY, postgraduate year; SE, standard error of the mean.

TABLE 3.

Associations of ABSITE Performance With the Reported
Likelihood of Burnout, Suicidal Thoughts, and Mistreatment

Variable n (%) Odds Ratio (95% Cl) P
Burnout
ABSITE performance
Quartile 1 (100-439) (lowest scores) 759 (41.3) — —
Quartile 2 (440-517) 655(40.3) 0.98(0.85-1.12) 0.75
Quartile 3 (518-574) 660 (38.3) 0.94(0.78-1.12)  0.49
Quartile 4 (575-750) (highest scores) 629 (35.2)  0.83(0.69-1.02)  0.07

Suicidal thoughts

ABSITE performance
Quartile 1 (100-439) (lowest scores) 96 (5.2) — —
Quartile 2 (440-517) 75 (4.6) 0.89 (0.61-1.30) 0.54
Quartile 3 (518-574) 76 (4.4) 0.85(0.56-1.31)  0.46
Quartile 4 (575-750) (highest scores) 65 (3.6) 0.72(0.47-112)  0.15

Mistreatment (discrimination, sexual harassment verbal/emotional or physical abuse)
ABSITE performance
Quartile 1 (100-439) (lowest scores) 900 )
Quartile 2 (440-517) 850 (52.2) 0.97(0.82-1.15) 0.74
Quartile 3 (518-574) 919(63.3) 1.00(0.83-1.20) 0.97
Quartile 4 (575-750) (highest scores) 900 (50.4)  0.92 (0.75-1.12)  0.38

Models adjusted for gender, PGY level, relationship status, program size, program type, geographic
location, and duty hour violations. Adjustment for emotion is not included.
Cl indicates confidence interval; PGY, postgraduate year.

49.0 — —

0.82-1.15; quartile 3: OR =
OR =0.92,0.75-1.12).

1.00, 0.83-1.20; quartile 4:

DISCUSSION

The current study used data from the 2018 post-ABSITE survey
to examine the possibility that residents’ survey responses were
influenced by their exam performance and/or their transient
emotional state. Despite concerns about exam-related stress,
residents generally reported high mean positive emotion and
low mean negative emotion following the ABSITE. This finding,
suggesting higher levels of happiness than distress, is consistent
with previous research in undergraduate samples that has found
that students commonly report experiencing positive emotions
(eg, happiness, relief) following an exam.®’

Residents who scored in the bottom quartile reported lower
mean positive emotion scores than residents who scored in the
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top 2 quartiles and higher mean negative emotion scores than
residents who scored in the top 3 quartiles. Nonetheless, the
current study found no associations between residents’ exam
performance and the likelihood of reporting burnout, suicidal
thoughts, or mistreatment, supporting existing data demon-
strating that these constructs are stable to situational context
and transient emotions. These findings are consistent with
previous research demonstrating that measures of burnout,
suicidal thoughts, and well-being are stable and enduring,?*-?
demonstrating longitudinal invariance over time. Moreover, the
association between short term fluctuations in emotions and
well-being in daily life is small and relatively inconsequential,
implying a lack of susceptibility to momentary, situational fac-
tors.?3% These findings suggest that measures of burnout and
well-being capture stable aspects of respondents’ quality of life
and should be robust against the situational context in which
these measures are administered.

Previous research using survey data from 2018 ABSITE found
that exposure to mistreatment (discrimination, sexual harassment
verbal/emotional or physical abuse) in residency was associated
with burnout and suicidal thoughts.? Notably, these additional
supplementary analyses adjusting for residents’ ABSITE per-
formance and emotions demonstrated that mistreatment expo-
sure (discrimination, sexual harassment verbal/emotional or
physical abuse) remained independently associated with greater
reported likelihood of burnout and suicidal thoughts. This find-
ing highlights the effects of mistreatment on well-being, above
and beyond residents’ emotions or their exam performance
(Supplemental Table 1, http:/links.lww.com/AOSO/A170).

The study should be interpreted within the context of its
limitations: (1) It is possible that there are other potential
variables that may have influenced the association between
exam performance and/or post-exam emotion and long-term
well-being that were not assessed here. For example, residents’
perceptions of the stakes attached their ABSITE scores, which
may have moderated the association between performance or
emotion and well-being, were not assessed in the current study.
(2) Additionally, we relied on residents’ exam performance as
a proxy for how the exam context may have influenced resi-
dents’ evaluations of their well-being; we did not assess resi-
dents’ “perceptions” of their performance, which would have
provided a more direct measure of residents’ mindsets follow-
ing the exam. Given that we found that residents in the bottom
ABSITE score quartile reported higher levels of negative emo-
tion and lower levels of positive emotion following the exam,
we believe that residents’ exam performance should serve as
a reasonable proxy for their perceptions about their perfor-
mance. (3) The emotion measure in the study assesses respon-
dents’ emotions experienced in the “past week,” which may
not have reflected their current, momentary emotions follow-
ing the ABSITE. However, previous research on the “peak-end
rule” has demonstrated that when people are asked to retro-
spectively evaluate their emotions over a short time period
(ie, a few weeks or less), they tend to overweigh the emotion
experienced at the “peak” emotion intensity and the emotion
experience at the “end” of the time period.>-32 As such, it is
likely that the emotion measure used may indeed have reflected
residents’ post-exam emotional state, as the exam is likely both
a “peak” intensity experience and occurs at the “end” of the
time period preceding the survey. (4) We modified the response
scale of the burnout measure (abbreviated Maslach Burnout
Inventory) from a 7-point scale to a 5-point scale, which may
limit the comparability of the current findings with previous
research. Nevertheless, psychometric research suggests equiv-
alency of data characteristics when changing between 5- and
7-point response scale formats.’»* (5) Finally, the current
study relies on a cross-sectional design, which precludes causal
inferences and makes it difficult to determine the directionality
of effects. Although the current study assumes that momentary
situational factors, such as residents’ exam performance and
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emotions, influenced their responses when evaluating burnout
and well-being, it is also possible that residents’ burnout and
well-being may have influenced their exam performance and
emotions. Without collecting repeated assessments of resident
burnout and well-being across multiple time points for com-
parison, it is difficult to fully rule out the possibility that situ-
ational factors in the exam context may influence responses to
the survey. Further study is warranted to draw more definitive
conclusions regarding the associations among exam perfor-
mance, post-exam emotion, and well-being.

The current findings provide preliminary evidence suggest-
ing that surveys evaluating resident well-being may be reliably
administered after an intensive, high-stakes exam, such as the
ABSITE. The Surgical Education Culture Optimization through
targeted interventions based on National Comparative Data
Trial,> a prospective, pragmatic, cluster-randomized trial, will
use this survey administration approach to collect data on
residents’ perceptions of the learning environment and their
well-being. Enrolled programs will receive aggregated deidenti-
fied reports of their residency program’s performance on various
resident well-being metrics. The efficacy of this intervention will
be evaluated by assessing changes in program-level burnout and
well-being. Although findings from the current study provide
preliminary support for the validity of using the post-ABSITE
survey to assess resident well-being in the Surgical Education
Culture Optimization through targeted interventions based on
National Comparative Data Trial, further study is needed to
make more definitive conclusions.

CONCLUSIONS

It is important for residency programs to be able to accu-
rately measure well-being in their residents. The current study
offers initial support that previously validated measures of
burnout and suicidality may indeed capture stable, enduring
aspects of residents’ quality-of-life that are robust to tran-
sient stress and/or emotion related to concurrent exam
administration.
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