Yaghmour et al. HCA Healthcare Journal of Medicine (2024) 5:3
https://doi.org/10.36518/2689-0216.1784

Original Research

Burnout in Graduate Medical Education: Uncovering
Resident Burnout Profiles Using Cluster Analysis

Nicholas A Yaghmour, MPP'?; Nastassia M Savage, PhD3;

Paul H Rockey, MD, MPH*; Sally A Santen, MD, PhD?>;

Kristen E DeCarlo, MD7; Grace Hickam, MD?; Joanne G Schwartzberg, MD;
DeWitt C Baldwin Jr, MD'9/°t: Robert A Perera, PhD"

Author affiliations are listed

at the end of this article.

Abstract

Correspondence to:
Nicholas A Yaghmour, MPP
(Nyaghmour@acgme.org)

Background

Burnout is common among residents and negatively impacts patient care and professional
development. Residents vary in terms of their experience of burnout. Our objective was to
employ cluster analysis, a statistical method of separating participants into discrete groups
based on response patterns, to uncover resident burnout profiles using the exhaustion and
engagement sub-scales of the Oldenburg Burnout Inventory (OLBI) in a cross-sectional,
multispecialty survey of United States medical residents.

Methods

The 2017 ACGME resident survey provided residents with an optional, anonymous addendum
containing 3 engagement and 3 exhaustion items from the OBLI, a 2-item depression screen
(PHQ-2), general queries about health and satisfaction, and whether respondents would still
choose medicine as a career. Gaussian finite mixture models were fit to exhaustion and dis-
engagement scores, with the resultant clusters compared across PHQ-2 depression screen
results. Other variables were used to demonstrate evidence for the validity and utility of this
approach.

Results

From 14 088 responses, 4 clusters were identified as statistically and theoretically distinct:
Highly Engaged (25.8% of respondents), Engaged (55.2%), Disengaged (9.4%), and Highly
Exhausted (9.5%). Only 2% of Highly Engaged respondents screened positive for depression,
compared with 8% of Engaged respondents, 29% of Disengaged respondents, and 53%

of Highly Exhausted respondents. Similar patterns emerged for the general query about
health, satisfaction, and whether respondents would choose medicine as a career again.

Conclusion

Clustering based on exhaustion and disengagement scores differentiated residents into

4 meaningful groups. Interventions that mitigate resident burnout should account for differ-
ences among clusters.
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Introduction Health Organization has recognized burnout
There is considerable interest in the causes as both a health a'f‘d occgpatlonal proble.m.“
and effects of burnout along with the various Burnout emerges in medical school, continues
methods to reduce its prevalence and impact through graduate medical education, and re- .
in medical education and practice.”? The World mains prevalent among practicing physicians.”
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Reported resident burnout rates vary widely,
with 1 qualitative study reporting that 82% of
medical residents were at least moderately
affected by burnout.® At any given time, ap-
proximately 1 of every 3 practicing physicians is
experiencing burnout.*®

Negative health effects associated with burn-
out include insomnia, heart disease, obesity,
depression, anxiety, and increased vulnerability
to illness.®2 Organizational disruptions include
turnover, absenteeism, and reduced job perfor-
mance.® In 1 internal medicine study, residents
experiencing burnout were more than twice

as likely to report providing suboptimal care.*
Other studies found that burnout can result

in higher error rates™ and increases in patient
mortality.®” Another study found that self-per-
ceived medical errors were associated with
higher rates of personal distress.”® In palliative
care health professionals, participants with
burnout syndrome (experiencing exhaustion,
depersonalization, and cynicism) scored lower
on cognitive tests than their peers.® Further,
higher levels of burnout can negatively impact
working memory and decision making, interfer-
ing with the learning process.”

The most widely used instrument for burnout
assessment is the Maslach Burnout Inventory
(MBI),?°-%6 which contains 3 subscales, emotion-
al exhaustion, depersonalization, and personal
accomplishment. Recent work using the MBI
has dichotomized burnout (burned out, not
burned out) using either emotional exhaustion
or depersonalization as threshold criteria.?”

The Oldenburg Burnout Inventory (OLBI), an
alternative measure of burnout, assesses 2
core dimensions of burnout from work-exhaus-
tion and engagement, excluding the personal
accomplishment represented in the MBI.23282°
The OLBI was chosen for this analysis as it
demonstrates comparable validity evidence and
similar psychometric properties to the MBI and
because it is freely available for use.?®3° Further,
it has been used by the Association of Ameri-
can Medical Colleges (AAMC) for their annual
surveys of medical students since 2014.

Regardless of how it is measured or defined,
burnout is a complex phenomenon.'*% Much of
the published burnout work in medical edu-
cation emphasizes its presence or absence %
limiting the potential for varied prevention

and mitigation strategies. The objective of

our study was to determine whether cluster
analysis, a process of grouping respondents
who have similar response patterns to specific
survey items, would reveal potentially distinct
burnout profiles for residents and fellows, al-
lowing for varied and specific interventions. To
contribute validity evidence for these differen-
tiated profiles, resultant clusters were com-
pared in terms of rates of screening positive
for depression on the Patient Health Question-
naire-2 (PHQ-2),% a general query about health
and satisfaction, and whether respondents
would still choose medicine as a career.

Methods

Between January and April of 2017, research-
ers at the Accreditation Council for Graduate
Medical Education (ACGME) offered resident
physicians and fellows enrolled in accredited
programs an optional, anonymous addendum
following the completion of the required an-
nual ACGME Resident Survey to query trainee
well-being nationwide. This voluntary adden-
dum, hosted by SurveyMonkey (San Mateo,
CA), was accessed via a link that was separate
from ACGME servers. Language explaining
that the survey could not be connected to

the accreditation-based survey data, nor the
training program or sponsoring institution
preceded the SurveyMonkey link. This project
was deemed exempt from Institutional Review
Board approval by the American Institutes of
Research (EX000252) following an expedited
review.

The optional set of questions included queries
about burnout, exhaustion, mental health, and
demographic characteristics (Appendix A). It
included 3 exhaustion items and 3 engagement
items from the OLBI,** (Table 1) the 2-item
PHQ-2,% one item querying general health, and
1item querying whether or not respondents
would still choose a career in medicine. The
PHQ-2 queries both dysphoria and anhedonia,
exhibits strong correlation with diagnosis,* and
was designed and used as an initial screen for
depressive disorders.®® Participants were also
asked to rate their level of satisfaction with
their residency experience on a scale of 1to 7
and to report the frequency of feeling tired or
having little energy, of experiencing excess time
pressure, and not having sufficient time to
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Table 1. Selected Oldenburg Burnout Inventory Items?

Engagement items (Strongly agree = 1, Agree = 2, Disagree = 3, Strongly disagree = 4)

1. l always find new and interesting aspects in my work.

2. | find my work to be a positive challenge.

3. | feel more and more engaged in my work.

Emotional exhaustion items

(Strongly agree = 4, Agree = 3, Disagree = 2, Strongly disagree = 1)

4. After work, | tend to need more time than in the past in order to relax and feel better.

5. During my work, | often feel emotionally drained.

6. After my work, | usually feel worn out and weary.

think or reflect over a 2-week response window.
Respondents reported their gender identity,
specialty or subspecialty, and training level.

The complete OLBI is a 16-item scale that
measures burnout as a function of 2 subscales,
engagement and exhaustion, each with 8 items.
To ease the survey burden, only 3 items from
each subscale were included (Table 1). This
decision was based on previous work by Grbic,
demonstrating that a 2-measurement (engage-
ment and exhaustion) factor model utilizing
these 6 items represented a good fit in both a
confirmatory and explanatory factor analysis

of 8497 second-year medical students on the
2014 American Association of Medical Colleges
Medical School Year Two Questionnaire (Y2Q).*
In this analysis, Grbic found that utilizing re-
sponse data from these 6 items mirrored the
variance and response patterns of utilizing all
16 OLBI items.

Statistical Analyses
Responses to the 3 exhaustion items were
summed, with a Cronbach’s alpha of 0.81, to
create an aggregated exhaustion score. Simi-
larly, an aggregated disengagement score was
calculated, with a Cronbach’s alpha of 0.84.
Gaussian finite mixture models, which utilize an
expectation-maximization algorithm to calcu-
late model parameters (Appendix B), were fit
to the exhaustion and disengagement scores
using the mclust package® within the R statis-
tical software Version 3.5.3 (Vienna, Austria).3®
The choice of utilizing finite Gaussian mixture
modeling for the cluster analyses was based on
the ability of the modeling to capture complex
patterns that account for the potential hetero-
geneity in cluster shape and density.

To determine an appropriate number of latent
classes, solutions were fit and compared using

the Bayesian information criteria, interpret-
ability and meaningfulness of the clustering
solution, and the principle of parsimony. After
selecting a clustering solution, chi-square and
Welch’s variance weighted-ANOVA analyses
were conducted on the association between
clusters and differences in gender, general
health, whether respondents would choose a
medical career, the PHQ-2 depression screen,
ratings of residency experience, and feelings of
fatigue or excess time pressure over a 2-week
response window.

We collected validity evidence as follows. The
initial content validity and response process of
the six items was based on prior work using
OLBI.2*282% |nternal structure validity of the 2
newly created scores included internal consis-
tency (Cronbach’s alphas of 0.81 and 0.84) and
the results of the cluster analysis. Finally, we
explored relationships to other variables by ex-
ploring differences among the clusters in terms
of measures of well-being and satisfaction as
evidence for the validity of this cluster analysis
approach of disengagement and exhaustion
scores.* Cluster comparisons were performed
with SAS Enterprise Guide Version 7.1 (Cary,
NC).

Results

The study population consisted of 14 088 resi-
dents and fellows who responded to all 6 burn-
out items, representing 11% of all residents and
fellows (129 720) training in ACGME-accredited
programs in the 2016-2017 academic year.*°
Respondents included residents and fellows in
all specialties, subspecialties, and all training
levels (Appendix C). Based on self-reported
demographic information, the study population
reflected the broader resident and fellow popu-
lation (see Appendix C for comparisons).
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Results of Mixture Modeling
Using goodness of fit, interpretability, and
notable differences across other measured
variables, we chose the 4-cluster solution. The
4 clusters were ellipsoidal and of varying vol-
ume, shape, and orientation.* Figure 1 visually
presents the range of both engagement and
exhaustion scores for each of the 4 clusters.
Based on the exhaustion and disengagement
score distributions, we labeled the clusters
using their respective characteristics: Highly
Engaged (3636, 25.8%), Engaged (7780, 55.2%),
Disengaged (1330, 9.4%), and Highly Exhausted
(1342, 9.5%). Mean exhaustion scores, disen-
gagement scores, mean responses to each of
the 6 OLBI items, and all corresponding stan-
dard deviations are shown for each cluster in
Table 2. Male respondents were 53% of the
Highly Engaged cluster, while female respon-
dents represented 60% of the Highly Exhaust-
ed cluster (Table 3).

Cluster Differentiation With

Depression and Other Measures
The 4 cluster profiles differed in terms of
general health, depression, residency ratings,
feeling tired, excess time pressure, lack of time
to think or reflect, and whether they would
choose medicine again (all P < .001, Table 3).

@ Highly Engaged

12 0 Engaged
o Disengaged

10 @ Highly Exhausted
g
o
(¥
0
€
¢ 8
£
o
o Q9
©
2
ge - o O
[a]

°© 0 9
s o 0 @
2
2 4 6

A score of 3 or greater on the PHQ-2 was con-
sidered a positive screen for depression, while a
score of 2 was considered a positive screen for
signs and symptoms of depression.®® Only 2%
of those classified as Highly Engaged screened
positive for depression; 8% of Engaged respon-
dents screened positive; 29% of Disengaged
respondents screened positive; and over half
of Highly Exhausted respondents screened
positive for depression. Just over 7% of High-
ly Engaged respondents reported signs and
symptoms of depression, compared with 21%
of Engaged respondents, 32% of Disengaged
respondents, and 29% of Highly Exhausted
respondents.

Ratings of the residency experience paralleled
depression, with the Highly Engaged group
reporting the highest ratings followed by the
Engaged, Disengaged, and Highly Exhausted
groups. Similar response patterns are shown
in Table 3 for days feeling tired or having little
energy, days with too much to do and too little
time, and days without enough time to think
and reflect. Over the 2-week response window,
Highly Engaged residents reported these neg-
ative experiences once or twice per week while
those clustered as Highly Exhausted reported
them nearly every day. In terms of gener-

al health, 86% of Highly Engaged residents
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Figure 1. Cluster distribution is demonstrated across Emotional Exhaustion and Disengagement
Scores. There were 4 clusters identified. The area of the bubble represents the proportion of the

sample at each score.
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Table 2. Mean Scores and Mean Burnout® Item Responses by Cluster. Standard Deviations in

Parentheses

Cluster name

. Highly Highly
Score or item Engaged Engaged Disengaged Exhausted
Emotional Exhaustion Score* 6.36 (1.99) 810 (1.66) 9.11(1.34) 11.83 (0.38)
After work, | tend to need more time 219 (092) 2.76(0.78) 2.98(0.72) 3.91(0.28)
than in the past in order to relax and feel
better.f
During my work, | often feel emotionally 1.96 (0.73) 2.53(0.69) 2.96 (0.65) 3.95 (0.23)
drained.t
After my work, | usually feel worn out and 2.21(0.80) 2.81(0.69) 3.17(0.62) 3.97 (0.16)
weary.t
Disengagement Score* 3.45 (0.50) 5.99 (0.69) 8.52(0.79) 8.35 (1.90)
| always find new and interesting aspects 1.09 (0.28) 1.93 (0.40) 2.85(0.49) 2.67 (0.79)
in my work.5
| find my work to be a positive challenge.5 1.04 (0.19) 1.87(0.39) 2.65(0.58) 2.67 (0.76)
| feel more and more engaged in my 1.33(0.47) 219(0.46) 3.02(0.4) 3.00 (0.71)

work.S

*Emotional exhaustion scores range from 3 as the lowest possible score, meaning the least amount of emotional ex-

haustion, to 12 as the highest possible score.

*For emotional exhaustion items, scoring was as follows: Strongly agree = 4, Agree = 3, Disagree = 2, Strongly disagree = 1.

*Disengagement scores range from 3 as the lowest possible score, meaning the highest level of engagement, to 12 as

the highest possible score.

SEngagement items were reverse coded for consistency: Strongly agree =1, Agree = 2, Disagree = 3, Strongly disagree = 4.

reported excellent or very good health com-
pared with only 33% of their Highly Exhausted
peers. As to whether they would choose medi-
cine as a career if they could do it all over again,
responses also varied by cluster, with 92% of
Highly Engaged residents responding positive-
ly compared to only 27% of Highly Exhausted
residents.

Discussion

Our analysis of 14 088 residents’ and fellows’
responses resulted in 4 burnout profiles: Highly
Engaged (25.8%), Engaged (55.2%), Disen-
gaged (9.4%), and Highly Exhausted (9.5%).
Highly Engaged residents reported finding
work to be both interesting and a positive
challenge, whereas Engaged residents report-
ed similar attitudes about work, though less
consistently. Those classified as Disengaged
reported more difficulty finding work to be
either interesting or a positive challenge; those
classified as Highly Exhausted felt emotionally
drained during work and “worn out” following
work. The findings suggest meaningful differ-

ences between engagement and exhaustion
and their role in the manifestation of burnout
among medical residents and fellows.

Highly Engaged residents and fellows ex-
pressed the highest level of satisfaction with
both their training and with medicine as a ca-
reer, reported the best general health, experi-
enced the fewest days with excess time pres-
sure, and were least likely to screen positive for
depression. Of concern were the Highly Ex-
hausted residents and fellows, who expressed
the lowest satisfaction with training and
medicine, reported the worst general health,
experienced excess time pressure nearly every
day, and were most likely to screen positive for
depression.

A cluster analysis approach has been utilized
previously to create differentiated profiles for
medical residents related to how they spend
their time when not working or sleeping.* Sim-
ilar approaches have been employed success-
fully in non-physician populations to address
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Table 3. Within Cluster Proportions and Means of Selected Variables
Cluster name

Highly Highly
Engaged Engaged Disengaged Exhausted

Gender identity*’

Female 1624 3792 591 732
(n, proportion of cluster) (46.711%) (51.60%) (48.52%) (59.27%)
Male 1853 3557 627 503
(53.29%) (48.40%) (51.48%) (40.73%)
Choose medicine again*
Yes 3293 5500 429 356
(n, proportion of cluster) (92.63%) (72.60%) (33.00%) (26.85%)
Not sure 187 1322 373 333
(5.26%) (17.45%) (28.69%) (2511%)
No 75 754 498 637
(2.11%) (9.95%) (38.31%) (48.04%)
General health*
Excellent 1745 1764 198 13
(n, proportion of cluster) (48.02%) (22.69%) (14.89%) (8.43%)
Very good 1373 3330 404 326
(37.78%) (42.82%) (30.38%) (24.31%)
Good 431 2119 474 421
(11.86%) (27.25%) (35.64%) (31.29%)
Fair 80 509 211 360
(2.20%) (6.55%) (15.86%) (26.85%)
Poor 5 54 43 121
(0.14%) (0.69%) (3.23%) (9.02%)
Depression screen (PHQ2)*
Positive screent (PHQ2 = 3) 75 639 387 705
(n, proportion of cluster) (2.07%) (8.25%) (29.32%) (52.73%)
Signs and symptoms® (PHQ2 = 2) 267 1644 419 384
(n, proportion of cluster) (7.34%) (2113%) (31.50%) (28.61%)
Selected means (standard deviations)*
Rating of residency experience 6.27 5.29 3.80 3.40
(1 = poor, 7 = excellent) (0.95) 1.16) (1.37) (1.55)
Days feeling tired or having little 3.48 5.84 8.18 11.09
energy over past 2 weeks (3.32) (3.72) (3.84) (3.06)
Days with excess time pressure at 3.10 518 7.33 10.32
work over past 2 weeks (3.65) 4.12) 4.44) 4.01)
Days without enough time to think  2.67 5.35 8.05 1111
and reflect over past 2 weeks (3.63) (4.39) (4.62) (3.59)

Note: number of respondents followed by proportion of clustered respondents in each variable response category

*Gender Identity was queried with four response options: Female, Male, Decline to respond, and Other. Only respon-
dents who identified as female or male are included for statistical purposes.

fChi-square P value < .0001

*Welch’s variance-weighted ANOVA P value < .001. All pairwise comparisons were significant at the .001 level by Tukey’s
studentized range test.
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the complexity of burnout® and its relationship
with other well-being constructs.*4* Our re-
sults provide evidence of validity for the use of
cluster analysis to create differentiated burn-
out profiles in residents and fellows. Notably,
the discrete profiles were differentially tied to
outcomes of interest, such as well-being and
satisfaction with residency. Further, our results
support the use of cluster analysis to account
for the variance of burnout and its subcon-
structs, differentiating it from the simple
threshold model that categorizes individuals as
burned out or not.” Using a methodology such
as cluster analysis may provide a richer lens by
which researchers and practitioners can better
understand how physicians experience burnout
and how its effects may change or evolve.

Training programs and institutions are respon-
sible for implementing systematic initiatives
aimed at alleviating burnout, such as restruc-
turing schedules and reducing workload in-
tensity.?* Although some interventions have
demonstrated improvement in resident physi-
cian burnout, these effects are often small.*64"
This may be, in part, a function of how burn-
out is traditionally assessed, focusing only on
those who are “burned out,” conceptualizing
burnout only as emotional exhaustion,*6:4849

or providing a single intervention (eg, reduc-
ing duty hours,*5° mindfulness-based stress
reduction).’®5" These interventions may not fully
account for the fact that burnout manifests
differently across individuals and contexts.

The emergence of the 4 clusters of residents
and fellows found in our study, differentiated
based on their reported disengagement and
exhaustion, suggests the need for more differ-
entiated mitigating strategies. In accounting
for the presence of different burnout profiles
among residents, more specific interventions
can be identified and used to mitigate burn-
out’s negative impact on resident physicians’
well-being.

In terms of interventions, all residents and
fellows benefit from positive and supportive
work environments.#"%4652 Those struggling
with disengagement could benefit from di-
rect coaching, helping them derive meaning in
providing patient care and tapping into their
intrinsic professionalism and empathy. Serious-
ly exhausted residents may benefit from breaks

in the intensity of their work, giving them time
to rest, sleep, and reflect. They may also re-
quire targeted interventions such as academic
mentorship or psychological support. The most
highly engaged residents may need to become
sensitized to the signs and symptoms in them-
selves and their colleagues and reach out with
an understanding voice or a helping hand.®
Given the gender differences in cluster mem-
bership, interventions may need to account

for residents’ and fellows’ gender identities.
Additionally, programs and institutions must
provide safe avenues for individuals to access
needed support. Future work should examine
whether interventions are more effective when
they are specific to residents based on their
levels of exhaustion and disengagement.

Burnout and Depression
In this analysis, burnout and depression were
treated as distinct constructs.®*% We em-
ployed the PHQ-2 to illustrate the differing
rates of positive depression screens across
burnout clusters. Though exhaustion is a
common feature both in the OLBI as well as
in many depressive disorders, the PHQ-2 does
not query exhaustion or fatigue. The recog-
nized conceptual overlap between burnout and
depression®®® provided validity evidence of re-
lationships with other variables for the cluster
analysis approach, as rates of depression varied
across clusters. These results support the use
of cluster analysis and may partially explain
the differential proportions of the sample that
fell into the Disengaged and Highly Exhausted
clusters.

Limitations
These data were collected in early 2017, 3 years
before COVID-19 reached the US. Also, the
results of this analysis are subject to sampling
bias as our sample represented 11% of the total
population of residents and fellows in the US
in 2017. The use of a reduced number of OLBI
items may further limit the generalizability of
our results. The data included in these analyses
were from self-report survey data, subject to
social desirability bias given the sensitive topics
of burnout and depression. Despite attesta-
tions that this set of questions was separate
from the main accreditation surveys, some
participants may have had concerns regarding
the identification of their responses as well as
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potential repercussions for their training pro-
grams should they respond in certain ways.*®
Finally, all data collected were cross-sectional,
eliminating the potential to assess causality
and the ability to account for extant environ-
mental situations (eg, challenging rotations,
night shifts, and interpersonal conflict). We
believe these limitations have a minimal im-
pact on our conclusions, as the purpose was
to demonstrate the utility and validity of using
cluster analysis to reveal resident and fellow
burnout profiles.

Conclusion

Clustering, based on exhaustion and disen-
gagement scores, separated residents into 4
discrete profiles, differing significantly in terms
of satisfaction with training and medicine as a
career, general health, feelings of excess time
pressure, and depression. This novel framing
will require further exploration. We believe that
the existence of these profiles has important
implications for understanding and addressing
the general well-being of physicians in training.
Future research involving mixture model ap-
proaches and systematic sampling may provide
additional validation for this 4-cluster solution.
Similar approaches that account for the differ-
ential impact of the subscales of burnout may
be useful in identifying ameliorative interven-
tions. Future studies may extend into special-
ty-specific analysis.

Acknowledgment
The authors would like to acknowledge Heather
Brickley, Stanley Hamstra, Eric Holmboe, and
Frederic Hafferty for their aid on this manu-
script.

Conflicts of Interest
The authors declare no conflicts of interest.

Author Affiliations

1. Accreditation Council for Graduate Medical
Education

2. School of Health Professions Education,
Maastricht University, Maastricht, The
Netherlands

3. Old Dominion University, Norfolk, VA

4. Southern lllinois University School of Medi-
cine, Springfield, IL

5. Virginia Commonwealth School of Medi-
cine, Richmond, VA

10.

1.

University of Cincinnati College of Medi-
cine, Cincinnati, OH

University of Illinois at Chicago Health Sys-
tem, Chicago, IL

Virginia Commonwealth University Health
System, Richmond, VA

University of Nevada, Reno Medical School,
Reno, NV

Northwestern University Feinberg School
of Medicine, Chicago, IL

Virginia Commonwealth University, Rich-
mond, VA

t Deceased January 5, 2022

References

1.

10.

Maslach C, Jackson SE. The measurement of ex-
perienced burnout. J Occup Behav. 1981;2(2):99-
113. doi:10.1002/job.4030020205

ACGME common program requirements (resi-
dency). Accreditation Council for Graduate Med-
ical Education. 2018. November 15, 2019.. https://
www.acgme.org/Portals/0/PFAssets/Program-
Requirements/CPRResidency2019.pdf

World Health Organization. Burn-out an “occu-
pational phenomenon™: International Classifi-
cation of Diseases. WHO. Accessed November
15, 2019. http://www.who.int/mental_health/
evidence/burn-out/en/

Shanafelt TD. Enhancing meaning in work: a
prescription for preventing physician burn-

out and promoting patient-centered care.
JAMA. 2009;302(12):1338-1340. doi:10.1001/
jama.2009.1385

Romani M, Ashkar K. Burnout among physicians.
Libyan J Med. 2014;9(1):23556. doi:10.3402/Ijm.
v9.23556

Dyrbye LN, Massie FS Jr, Eacker A, et al. Re-
lationship between burnout and professional
conduct and attitudes among US medical stu-
dents. JAMA. 2010;304(11):1173-1180. doi:10.1001/
jama.2010.1318

Dyrbye LN, West CP, Satele D, et al. Burnout
among US medical students, residents, and
early career physicians relative to the general

US population. Acad Med. 2014;89(3):443-451.
doi:10.1097/ACM.0000000000000134

Prins JT, Gazendam-Donofrio SM, Tubben BJ,
van der Heijden FM, van de Wiel HB, Hoeks-
tra-Weebers JE. Burnout in medical residents: a
review. Med Educ. 2007;41(8):788-800. doi:10.1111/
j1365-2923.2007.02797.x

Shanafelt TD, Sloan JA, Habermann TM.

The well-being of physicians. Am J Med.
2003;114(6):513-519. doi:10.1016/s0002-
9343(03)00117-7

Know the signs of job burnout. Mayo Clinic.
2015. Accessed November 15, 2019. https://www.
mayoclinic.org/healthy-lifestyle/adult-health/in-
depth/burnout/art-20046642



Yaghmour et al. (2024) 5:3. https://doi.org/10.36518/2689-0216.1784

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Rodrigues H, Cobucci R, Oliveira A, et al. Burn-
out syndrome among medical residents: a
systematic review and meta-analysis. PLoS
One. 2018;13(11):e0206840. doi:10.1371/journal.
pone.0206840

Martini S, Arfken CL, Churchill A, Balon R.
Burnout comparison among residents in dif-
ferent medical specialties. Acad Psychiatry.
2004;28(3):240-242. doi:10.1176/appi.ap.28.3.240
Swider BW, Zimmerman RD. Born to burnout:
a meta-analytic path model of personality, job
burnout, and work outcomes. J Vocat Behav.
2010;76(3):487-506. doi:10.1016/].jvb.2010.01.003
Shanafelt TD, Bradley KA, Wipf JE, Back AL.
Burnout and self-reported patient care in an
internal medicine residency program. Ann Intern
Med. 2002;136(5):358-367. doi:10.7326/0003-4819-
136-5-200203050-00008

Prins JT, van der Heijden FM, Hoekstra-Wee-
bers JE, et al. Burnout, engagement and
resident physicians' self-reported errors.
Psychol Health Med. 2009;14(6):654-666.
doi:10.1080/13548500903311554

Tourangeau AE, Doran DM, McGillis Hall L,

et al. Impact of hospital nursing care on 30-

day mortality for acute medical patients. J

Adv Nurs. 2007;57(1):32-44. doi:10.1111/j.1365-
2648.2006.04084.x

Thomas NK. Resident burnout. JAMA.
2004;292(23):2880-9. doi:10.1001/
jama.292.23.2880

West CP, Huschka MM, Novotny PJ, et al. Asso-
ciation of perceived medical errors with resident
distress and empathy: a prospective longitudinal
study. JAMA. 2006;296(9):1071-1078. doi:10.1001/
jama.296.9.1071

Ferndndez-Sanchez JC, Pérez-Marmol JM, San-
tos-Ruiz AM, Pérez-Garcia M, Peralta-Ramirez
MI. Burnout and executive functions in palli-
ative care health professionals: influence of
burnout on decision making. An Sist Sanit
Navar. 2018;41(2):171-180. Article in Spanish.
doi:10.23938/ASSN.0308

Maslach C, Leiter MP. Understanding the
burnout experience: recent research and its
implications for psychiatry. World Psychiatry.
2016;15(2):103-111. doi:10.1002/wps.20311

Weber A, Jaekel-Reinhard A. Burnout syn-
drome: a disease of modern societies? Occup
Med (Lond). 2000;50(7):512-517. doi:10.1093/occ-
med/50.7.512

Maslach C, Jackson S, Leieter M. Maslach Burn-
out Inventory Manual. 3rd ed. Consulting Psy-
chologists Press; 1996.

Halbesleben JRB, Demerouti E. The con-

struct validity of an alternative measure of
burnout: investigating the English trans-

lation of the Oldenburg Burnout Inven-

tory. Work Stress. 2005;19(3):208-220.
doi:10.1080/02678370500340728

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bouman AM, Te Brake H, Hoogstraten J. Sig-
nificant effects due to rephrasing the Maslach
Burnout Inventory's personal accomplish-

ment items. Psychol Rep. 2002;91(3):825-826.
doi:10.2466/pr0.2002.91.3.825

Demerouti E, Nachreiner F. Reliability and valid-
ity of the Maslach Burnout Inventory (MBI): a
critical approach. Article in German. Z Fir Arbe-
itswissenschaft. 1996;(52):82-9.

Lee RT, Ashforth BE. On the meaning of
Maslach's three dimensions of burnout. J App/
Psychol. 1990;75(6):743-747. doi:10.1037/0021-
9010.75.6.743

Dyrbye LN, Burke SE, Hardeman RR, etal. As-
sociation of clinical specialty with symptoms of
burnout and career choice regret among US res-
ident physicians. JAMA. 2018;320(11):1114-1130. Re-
tracted and replaced in: JAMA. 2019;321(12):1220-
1221. doi:10.1001/jama.2018.12615

Demerouti E, Bakker AB. The Oldenburg Burn-
out Inventory: a good alternative to measure
burnout and engagement. In: Halbesleben JR,
ed. Handbook of Stress and Burnout in Health
Care. Nova Science Publishers; 2008:65-78.
Demerouti E, Bakker AB, Vardakou |, Kantas A.
The convergent validity of two burnout instru-
ments: a multitrait-multimethod analysis. Eur J
Psychol Assess. 2003;19(1):12-23. doi:10.1027/1015-
5759.19.1.12

Maslach C, Leieter M, Jackson SE. Maslach Burn-
out Inventory. 4th ed. Mind Garden; 2018.
Abedini NC, Stack SW, Goodman JL, Steinberg
KP. “It’s not just time off”: a framework for
understanding factors promoting recovery from
burnout among internal medicine residents. J
Grad Med Educ. 2018;10(1):26-32. doi:10.4300/
JGME-D-17-00440.1

West CP, Dyrbye LN, Erwin PJ, Shanafelt TD.
Interventions to prevent and reduce physician
burnout: a systematic review and meta-analysis.
Lancet. 2016;388(10057):2272-2281. doi:10.1016/
S0140-6736(16)31279-X

Kroenke K, Spitzer RL, Williams JB. The Patient
Health Questionnaire-2: validity of a two-item
depression screener. Med Care. 2003;41(11):1284-
1292. doi:10.1097/01.MLR.0000093487.78664.3C
Demerouti E, Mostert K, Bakker AB. Burnout
and work engagement: a thorough investiga-
tion of the independency of both constructs.

J Occup Health Psychol. 2010;15(3):209-222.
doi:10.1037/a0019408

Levis B, Sun Y, He C, et al. Accuracy of the
PHQ-2 alone and in combination with the
PHQ-9 for screening to detect major depres-
sion: systematic review and meta-analysis.
JAMA. 2020;323(22):2290-2300. doi: 10.1001/
jama.2020.6504

245



246

36.

37.

38.

39.

40.

41,

42.

43,

44,

45.

46.

a7.

48.

HCA Healthcare Journal of Medicine

Grbic D. Measuring burnout as a component of
student wellbeing. Poster presented at: Amer-
ican Association of Medical Colleges Medical
Education Meeting; November 6-10, 2015; Balti-
more, MD.

Scrucca L, Fop M, Murphy TB, Raftery AE.
mclust 5: clustering, classification and density
estimation using gaussian finite mixture models.
R J. 2016;8(1):289-317. doi:10.32614/RJ-2016-021
R Core Team. R: a language and environment
for statistical computing. Global Biodiversity
Information Facility. Accessed November 13,
2019. https://www.gbif.org/tool/81287/r-a-lan-
guage-and-environment-for-statistical-comput-
ing

Messick S. The psychology of educational
measurement. J Educ Meas. 1984;21(3):215-37.
doi:0.1002/}.2330-8516.1984.tb00046.x
Accreditation Council for Graduate Medical
Education. Data resource book: academic year
2016-2017. Accessed November 15, 2019. https://
www.acgme.org/globalassets/pfassets/publica-
tionsbooks/2016-2017_acgme_databook_docu-
ment.pdf

Baldwin DC Jr, Daugherty SR, Ryan PM,
Yaghmour NA. What do residents do

when not working or sleeping? A multi-
specialty survey of 36 residency programs.
Acad Med. 2012;87(4):395-402. doi:10.1097/
ACM.0b013e318249638b

Schaufeli WB, Taris TW. The conceptualization
and measurement of burnout: common ground
and worlds apart. Work Stress. 2005;19(3):256-
262. doi:10.1080/02678370500385913

Maslach C. Engagement research: Some
thoughts from a burnout perspective. Eur J
Work Organ Psychol. 2011;20(1):47-52. doi:10.1080
/1359432X.2010.537034

Schaufeli W, Enzmann D. The Burnout Com-
panion to Study and Practice: A Critical Analysis.
Taylor & Francis; 1998.

National Academy of Medicine. Case Studies.
Clinician Well-Being Knowledge Hub. 2022
Accessed November 15, 2019. https://nam.edu/
clinicianwellbeing/case-studies/

Panagioti M, Panagopoulou E, Bower P, et al.
Controlled interventions to reduce burnout in
physicians: a systematic review and meta-anal-
ysis. JAMA Intern Med. 2017;177(2):195-205.
doi:10.1001/jamainternmed.2016.7674

Busireddy KR, Miller JA, Ellison K, Ren V, Qa-
yyum R, Panda M. Efficacy of interventions to
reduce resident physician burnout: a systemat-
ic review. J Grad Med Educ. 2017;9(3):294-301.
doi:10.4300/JGME-D-16-00372.1

Ruotsalainen JH, Verbeek JH, Mariné A, Serra
C. Preventing occupational stress in health-
care workers. Cochrane Database Syst Rev.
2015;2015(4):CD002892. doi:10.1002/14651858.
CD002892.pub5

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Brenninkmeijer V, VanYperen N. How to conduct
research on burnout: advantages and disadvan-
tages of a unidimensional approach in burnout
research. Occup Environ Med. 2003;60(suppl
1):i16-i20. doi:10.1136/0em.60.suppl_1.i16

Verweij H, van Ravesteijn H, van Hooff MLM,
Lagro-Janssen ALM, Speckens AEM. Mindful-
ness-based stress reduction for residents: a
randomized controlled trial. J Gen Intern Med.
2018;33(4):429-436. doi:10.1007/s11606-017-4249-x
Goldhagen BE, Kingsolver K, Stinnett SS,
Rosdahl JA. Stress and burnout in residents:
impact of mindfulness-based resilience training.
Adv Med Educ Pract. 2015;6:525-532. doi:10.2147/
AMEP.S88580

Holmes EG, Connolly A, Putnam KT, et al. Taking
care of our own: a multispecialty study of resi-
dent and program director perspectives on con-
tributors to burnout and potential interventions.
Acad Psychiatry. 2017;41(2):159-166. doi:10.1007/
s40596-016-0590-3

National Academies of Sciences, Engineering,
and Medicine; National Academy of Medicine;
Committee on Systems Approaches to Improve
Patient Care by Supporting Clinician Well-Being.
Taking Action Against Clinician Burnout: A Sys-
tems Approach to Professional Well-Being. NCBI
Bookshelf version. National Academies Press
(US); 2019. Accessed April 9, 2020. http://www.
ncbi.nlm.nih.gov/books/NBK552618/

Shirom A, Ezrachi Y. On the discriminant validity
of burnout, depression and anxiety: a re-exam-
ination of the burnout measure. Anxiety Stress
Coping. 2003 1;16(1):83-97. doi:10.1080/106158002
1000057059

Bakker AB, Schaufeli WB, Demerouti E,

Janssen PPM, R. Hulst VD, Brouwer J. Us-

ing equity theory to examine the differ-

ence between burnout and depression.

Anxiety Stress Coping. 2000;13(3):247-68.
doi:10.1080/10615800008549265

Bianchi R, Schonfeld IS, Laurent E. Burnout-de-
pression overlap: a review. Clin Psychol Rev.
2015;36:28-41. doi:10.1016/].cpr.2015.01.004
Schonfeld IS, Bianchi R, Palazzi S. What is the
difference between depression and burnout? An
ongoing debate. Riv Psichiatr. 2018;53(4):218-219.
doi:10.1708/2954.29699

Appelbaum NP, Santen SA, Vota S, Wingfield L,
Sabo R, Yaghmour N. Threats to reliability and
validity with resident wellness surveying efforts.
J Grad Med Educ. 2019;11(5):543-549. doi:10.4300/
JGME-D-19-00216.1



Yaghmour et al. (2024) 5:3. https://doi.org/10.36518/2689-0216.1784

Appendix A. Selected Survey Items and Introductory Language
Click here to tell us more about what residency is like!

This optional survey should take five minutes. Neither your name nor your residency program’s
details are being collected for this questionnaire. Your responses to the questions that follow will

be kept COMPLETELY separate from the ACGME accreditation database and will NOT be used for
accreditation purposes. This questionnaire will NOT be connected in any way to the ACGME Surveys
database and as such, is not being administered using ACGME systems. You are under no obligation
to participate. There is no link to the ACGME, so there will be no way of knowing who has or has not
participated.

Please complete the questionnaire in one sitting as there is no way to save your responses or re-
turn to where you have left off. If you have any questions or concerns, please feel free to contact
Dr. DeWitt C. Baldwin, Jr. at xxx-xxx-xxxx or Nicholas Yaghmour at xxx-xxx-xxxx. Your participa-
tion is greatly appreciated!

1. Ingeneral, my healthis ____?
a. Excellent
b. Very Good
c. Good
d. Fair
e. Poor
2. How would you rate your overall residency experience?
a. 1 Poor
b. 2
c. 3
d. 4
e. 5
f. 6
g. 7 Excellent
3. PHQ-2: Over the past 2 weeks, how often have you been bothered by any of the following
problems?
a. (Anhedonia) Little interest or pleasure in doing things
i Not at all (0)

ii. Several Days (1)
iii. More than Half the Days (2)

iv. Nearly Every Day (3)
b. (Depressed mood) Feeling down, depressed, or hopeless
i Not at all (O)

ii. Several Days (1)
iii. More than Half the Days (2)
iv. Nearly Every Day (3)
4. Oldenburg Burnout Inventory: Below you find a series of statements with which you may
agree or disagree. Using the scale, please indicate the degree of your agreement by selecting
the response that corresponds with each statement.

a. (Engagement) | always find new and interesting aspects in my work.
i Strongly agree (1)
ii. Agree (2)
iii. Disagree (3)
iv. Strongly Disagree (4)
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b. (Exhaustion) After work, | tend to need more time than in the past in order to
relax and feel better.
i Strongly agree (4)
ii. Agree (3)
iii. Disagree (2)
iv. Strongly Disagree (1)
c. (Engagement) | find my work to be a positive challenge.
i Strongly agree (1)
ii. Agree (2)
iii. Disagree (3)
iv. Strongly Disagree (4)
d. (Exhaustion) During my work, | often feel emotionally drained.
i Strongly agree (4)
ii. Agree (3)
iii. Disagree (2)
iv. Strongly Disagree (1)
e. (Exhaustion) After my work, | usually feel worn out and weary.
i Strongly agree (4)
ii. Agree (3)
iii. Disagree (2)
iv. Strongly Disagree (1)
f. (Engagement) | feel more and more engaged in my work.
i Strongly agree (1)
ii. Agree (2)
iii. Disagree (3)
iv. Strongly Disagree (4)
5. Over the last 2 weeks, how many days have felt tired or had little energy? (Responses 0 - 14
days)
6. Over the last 2 weeks, how many days have you felt like you had too much to do and too little
time at work? (Responses O - 14 days)
7. Over the last 2 weeks, on how many days have you felt that you did NOT have enough time to
think and reflect? (Responses O — 14 days)
8. Knowing what you know today, if you could do it all over again, would you select medicine as a

career?
a. Definitely Not
b. Probably Not
c. Not Sure
d. Probably Yes
e. Definitely Yes

9. What is the specialty of your current residency or fellowship program? Please choose from
the pull-down menu.

10. Please select the option below that best describes your training level. (Response options vary
by specialty)

11. Please mark the option below that best matches your gender identity.

a. Female

b. Male

c. Other

d. Decline to Answer
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Appendix B. Description of Gaussian Finite Mixture Modeling
Approach to Cluster Analysis

Assumes that the observed multivariate distribution of the variables is made up of unob-
served or latent subpopulations, each of which follows a multivariate normal distribution

« Accounts for subpopulations (or latent classes) of different sizes, differing covariance struc-
tures (variance and covariance of exhaustion and disengagement) within each subpopulation,
flexibility in approximating observed distributions, and probabilistic classification (a probabili-
ty of subpopulation membership is provided for each observation)

« Allows for the inclusion of the covariance between variables (exhaustion and disengagement
scores)

« Allows subpopulations to have elliptical shapes as opposed to the spherical clusters formed by
other clustering methods, such as k-means clustering
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Appendix C. Respondent Demographics, Population Demographics,

and Response Rates

Self-reported respondent

Population characteristics

Variable characteristics (n = 14 088) (N =129 720) Response rate
Mean age 311 30.7 NA
Gender Samplen Sample proportion Population N Population proportion Response rate
Female 6739 47.8% 57 130 44.0% 1.8%
Male 6540 46.4% 68 613 52.9% 9.5%
Other/Decline/Skipped/Not 809 57% 3977 31% NA
reported
Year in training Samplen Sample proportion Population N Population proportion Response rate
PGY1 3416 24.2% 33453 25.8% 10.2%
PGY2 3326 23.6% 30 070 23.2% 1.1%
PGY3 3195 22.7% 28 532 22.0% 1.2%
PGY4+ (includes fellowships) 3508 24.9% 37665 29.0% 9.3%
Missing 643 4.6% NA NA NA
Specialty Samplen Sample proportion Population N Population proportion Response rate
Anesthesiology 711 5.0% 6207 4.8% 1.5%
Dermatology 132 0.9% 1424 11% 9.3%
Emergency Medicine 611 4.3% 6885 5.3% 8.9%
Family Medicine 1328 9.4% 1277 8.7% 1.8%
General Surgery 1013 17.2% 8184 6.3% 12.4%
Internal Medicine 2653 18.8% 26 301 20.3% 10.1%
Internal Medicine subspecialties 873 6.2% 1733 9.0% 7.4%
Neurology 282 2.0% 2544 2.0% 11%
Neurological Surgery 112 0.8% 1375 1.1% 8.1%
Obstetrics and Gynecology 742 5.3% 5372 41% 13.8%
Ophthalmology 140 1.0% 1446 11% 9.7%
Orthopaedic Surgery 237 1.7% 3760 2.9% 6.3%
Pathology 401 2.8% 2334 1.8% 17.2%
Pediatrics 1163 8.3% 9063 7.0% 12.8%
Pediatrics subspecialties 371 2.0% 3874 3.0% 9.6%
Physical Medicine and Rehabilitation 135 1.0% 1324 1.0% 10.2%
Psychiatry 770 5.5% 5619 4.3% 13.7%
Radiology 386 2.7% 4769 3.7% 8.1%
Urology 119 0.8% 1276 1.0% 9.3%
Other surgical specialties and 295 21% 3772 2.9% 7.8%
subspecialties
Other specialties, subspecialties, 784 5.6% 11181 8.6% 7.0%
and combined specialties
Missing 429 3.0% NA NA NA
Medical school education Samplen Sample proportion Population N Population proportion Response rate
US/Canadian MD school 9036 64.1% 82 673 63.7% 10.9%
US Osteopathic school 1712 12.2% 15 459 1.9% 1.1%
Medical school outside of the US 2884 20.5% 31587 24.4% 9.1%
or Canada
Missing 456 3.2% 1 0.0% NA




