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Abbreviations

ASTS- American Society of Transplant Surgeons
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EE- Emotional Exhaustion

IQR- Interquastile Range

PA- Personal Achievement

PD- Program Director

SHS- Subjective Happiness Scale

SVS- Second Victim Syndrome

Abstract

Burnout among surgeons has been attributed to increased workload and decreased autonomy.
Although prior studies have examined burnout among transplant surgeons, no studies have
evaluated burnout in abdominal transplant surgery fellows. The objective of our study was to
identify predi¢tors of burnout and understand its impact on personal and patient care during
fellowship. A sufvey was sent to all abdominal transplant surgery fellows in an American
Society of ‘Fransplant Surgeons-accredited fellowship. The response rate was 59.2% (n=77) and
22.7% (n=17) of fellows met criteria for burnout. Fellows with lower grit scores were more
likely to exhibit burnout compared to fellows with higher scores (3.6 vs 4.0, p=0.026). Those
with burnout were more likely to work over 100 hours per week (58.8% vs 27.6%, p=0.023),
have severeswork-related stress (58.8% vs 22.4%, p=0.010), consider quitting fellowship (94.1%
vs 20.7%, p<0:001), or make a medical error (35.3% vs 5.2%, p=0.003). This national analysis
of abdominal transplant fellows found that burnout rates are relatively low, but few fellows
engage in self-care. Personal and program-related factors attribute to burnout and it has
unacceptable effects on patient care. Transplant societies and fellowship programs should

develop interventions to give fellows tools to prevent and combat burnout.

1. Introduction
Burnout, characterized by the constellation of emotional exhaustion (EE),

depersonalization (DP), and reduced personal accomplishment (PA), has been extensively
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studied in recent years in the surgical literature(1, 2). A common theme that emerges among
surgeons is the association of burnout with increased workload accompanied by reduced
autonomy(3-5). One study examining burnout among 582 surgeons found that 32% had high
levels of emotional exhaustion, 13% were depersonalized, and 4% felt low levels of personal
accomplishment(6). And while other studies have found even higher rates of burnout, many
faculty and residents underestimate its prevalence and severity(7).

Surgical training has changed drastically over the past decade as the culture of surgical
education has'evolved. Implicated factors include increased patient volume within the constraints
of duty hour restrictions, decreased trainee autonomy, inclusion of diverse learning styles among
surgical traineespand an increasing focus on trainee well-being(8, 9). Although prior studies have
examined burnout and well-being among general surgery residents and attending surgeons, no
studies have evaluated burnout in abdominal transplant surgery fellowships. In recent years,
transplant surgery has been considered one of the least popular and least competitive fellowships
amongst U.S.-trained graduates(10, 11). This fellowship is particularly demanding requiring
long, irregulatwiork hours with more on-call responsibilities than most other fellowships(3).
Furthermore; while the result of solid organ transplantation for patients is transformative and
life-saving;the complexities of patient management and high incidence of patient mortality in
the transplant'and end-stage organ disease populations make transplant surgeons vulnerable to
feelings of shame, guilt, and helplessness(12-15).

In this study, we set out to assess the prevalence of burnout among abdominal transplant
surgery fellows*We sought to identify predictors of burnout and to understand its impact on
personal andwpatient care during fellowship. A better understanding of this process may help
create initiatives to combat burnout and help cultivate more interest in pursuing a career in

transplant surgery.

2. Methods
2.1 Study Population

This'study was developed through the American Society of Transplant Surgeons (ASTS)
Fellowship Training Committee. Study approval was granted from the ASTS Executive Council,
and an electronic survey was distributed using Survey Monkey (www.surveymonkey.com). The

survey was sent to all ASTS accredited abdominal transplant surgery fellowship programs
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seeking the participation of all transplant surgery fellows. Participation was voluntary and all
results were anonymous with no information linking a response to an individual fellow or
training program. The survey tool was distributed from October to November 2019 to allow
sufficient time to.elapse since the start of the academic year and to permit both the junior and

senior fellows:to adjust to their new roles.

2.2 Survey Instrument

The"survey tool consisted of 34 study-specific questions developed to obtain individual
sociodemographie characteristics, training program information, and an understanding of one’s
work-life balance. Questions were presented as a combination of multiple choice, five-point
Likert scale,"or Yes/No. Additionally, three previously validated survey tools to assess burnout,
grit, and happiness were utilized.

Burnout was assessed using the Maslach Burnout Inventory Human Services Survey
which gauges the frequency one feels specific emotions to determine levels of EE, DP, and PA.
A 7-point Likeftscale is used, ranging from 0 (never) to 6 (every day), and the subscale scores
are converted torordinal categories of low, moderate, or high. For the purposes of our study,
“burnout™eriteria were determined by having two of the following three based on previously
publishedwork: high EE (>27), high DP (>13), or low PA (<31)(1, 16, 17).

The 8-item grit scale was utilized to measure an individual’s grit, or their perseverance
and passion for long-term goals(18, 19). This score ranged between 1 (low) and 5 (high). The 4-
item Subjective'Happiness Scale (SHS) was used to measure global happiness compared to the
general population on a scale of 1 (not very happy) to 7 (very happy) with the average happiness
level for a working adult being 5.6(20).

2.3 Objectives.and Statistical Analysis

The primary objective was to determine predictors of burnout. The secondary objective
was to evaluate the effects of burnout. Outcomes were assessed based on whether a fellow
exhibited burnout. Continuous variables are represented as median and interquartile range (IQR).
Categorical variables are represented as a percentage of the population (n/%). Analyses were

performed using Fischer’s Exact Test for categorical variables and Kruskal-Wallis test for
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continuous variables. Statistical significance was set at p <0.05. Approval from the University of

Cincinnati Institutional Review Board was obtained prior to the study (IRB# 2018-7527).

3. Results
3.1 Demographics

During the 2019 to 2020 academic year, 71 junior fellows and 59 senior fellows were
training in ASTS accredited abdominal transplant fellowships. The voluntary survey was
completed by 4lyjunior fellows (57.7%) and 43 senior fellows (72.9%). Three junior fellows and
four senior fellows did not complete the entire survey and were therefore excluded from the
analysis for an overall response rate of 59.2%. Demographics of the overall cohort can be found
in Table 1.

Among respondents, 64.9% were male and the median age of the cohort was 34 years old
(IQR: 33-377years). Fifty-two fellows completed residency in either the U.S. or Canada while 25
completed fesidencies in another country. The median grit score was 3.9 (IQR 3.5-4.1) and the
median happiness score was 5.3 (IQR 4.5-6.3). Overall, 22.7% (n=17) of fellows met criteria for
burnout. The median EE score was 21 (moderate, IQR 12-31), median DP score was 5 (low, IQR
2-11), and median PA score was 40 (high, IQR 33-44).

3.2 Predictors of Burnout

Predictors of burnout were categorized into three domains: individual attributes,
program-dependent, and personal-life/self-care. Regarding individual attributes, no differences
were seen based on sex, age, fellowship year, country of surgical residency, or relationship status
(Table 2). Fellows with lower grit scores (3.6, IQR 3.1-4.0) were more likely to exhibit burnout
comparedstosfellows with higher scores (4.0, IQR 3.6-4.3; p=0.026). While not significant, there
was a trend towatds higher burnout in fellows who had children compared to those who did not
(64.7% vs 41.4% respectively, p=0.105).

Asriumber of program-dependent variables impacted burnout (Table 3). A higher portion
of fellows with burnout experienced severe work-related stress compared to those without
burnout (58.8% vs 22.4%, p=0.01). The fellows with burnout reported that their programs were
less likely to follow the ASTS Fellowship Managed Time Policy (58.8% vs 82.8%, p=0.048) and
were more likely to work more than 100 hours per week (58.8% vs 27.6%, p=0.023).

This article is protected by copyright. All rights reserved



Relationships between fellows and program leadership also differed. Fellows with burnout were
less likely to perceive their well-being as a priority to attendings (35.3% vs 75.9%, p=0.003) and
were less comfortable discussing their personal needs with their program director (52.9% vs
77.6%, p=0.047). Finally, while there was no correlation with burnout, <50% of fellows reported
that their transplant fellowship provided education on wellness and >75% of fellows were
concerned aboutdimited job opportunities following fellowship.

There'were fewer differences between fellows with and without burnout with regard to
personal life factors (Table 4). Among the fellows with children, 50% (n=5) of fellows with
burnout felt their,commitment to raising children interfered with their job as opposed to 12.5%
(n=3) of fellowswwithout burnout. Additionally, burnout was associated with the perception that
one’s work schedule did not allow time for personal and home life matters (27.6% vs 0%,
p=0.016). While there was no correlation with burnout, the life of a transplant fellow appeared to
leave little time for exercise, stress reduction, or financial planning. Less than 30% of fellows
exercise more than twice a week, <41% have a long-term financial plan, and <40% partake in
stress reducingractivities outside of work. The three greatest stressors identified were work/life

balance, job'seeurity, and finances.

3.3 Burnout'Realized

The effect of burnout on transplant surgery fellows was categorized as either work-
related or personal life outcomes (Table 5). Fellows who met criteria for burnout were more
likely to haye'made a major medical error in the past three months (35.3% vs 5.2%, p=0.003)
and were moredikely to have considered dropping out of fellowship (94.1% vs 20.7%, p<0.001).
Conversely, fellows without burnout enjoyed coming to work each day (88.5% vs 35.3%,
p=0.002) and wete more likely to be friends with their co-workers (77.6% vs 52.9%, p=0.047).

In texms.of the impact on a fellow’s personal life, fellows with burnout resolved conflict
at home with.different outcomes compared to fellows without burnout. There was a significant
difference insweight change between groups, with 56.9% of fellows without burnout maintaining
weight compared to 11.8% with burnout (p=0.001). Additionally, 47.1% of fellows with burnout
lost weight while 41.2% gained weight compared to 15.5% and 27.6% in fellows without
burnout, respectively. Of the fellows with burnout, 23.5% took time off for an illness during

fellowship compared to 1.7% for those without burnout (p=0.008). While not significant across
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groups, <50% of fellows in the entire cohort saw a primary care physician or underwent a dental
exam in the previous year. Additionally, >65% of fellows in both groups had missed a major life
event, such as a wedding or funeral of a close family member or friend, since starting fellowship.
Fellows without burnout were happier than those with burnout (SHS median score 5.8, IQR 4.9-

6.5 vs 4, IQR.2.9-5 respectively; p<0.001).

4. Discussion

This 1s'the first national study to evaluate the prevalence of burnout among abdominal
transplant surgery fellows and describes factors that may be associated with and/or be the result
of burnout. Nearly 25% of fellows surveyed met criteria for burnout. Fellows with burnout were
more likely t0 have personal and programmatic challenges compared to those without burnout.
While only a minerity of fellows exhibited burnout, the consequences were quite alarming.
Burnout was associated with thoughts of attrition, medical errors, and poor health. In general,
transplant fellows reported low frequencies of regular exercise, annual health checkups, and
long-term finan¢ial planning. The majority of transplant fellows had missed important life events
among theirfriends and family. These findings, in conjunction with the high rates of burnout
among transplant attendings(8, 21), suggest that interventions during fellowship geared towards
well-beingsand stricter adherence to the managed time policy by programs could play a
significant role in mitigating burnout and improving quality of life, not only during training, but
also as fellows transition into practice.

The coneept of burnout in the field of transplant surgery is not a new realization. While
burnout and‘wellness among attending transplant surgeons has been examined, this is the first
study to evaluate burnout among transplant surgery fellows. Transplant surgeons continue to
have one of the highest overall satisfaction rates in their choice of career, however burnout
among transplant.surgeons remains high (39.8%)(6, 22). A recent study of 218 transplant
surgeons found.that 40.1% reported high levels of EE, 17.1% reported high levels of DP, and
46.5% reported low PA(3). In addition to the personal impact of burnout, these high levels were
associated with,poor quality of patient care, an increase in medical errors, thoughts of attrition
from the field,(23) and increased healthcare costs(24). A study examining burnout among
German clinicians revealed that patients’ perception of quality of care was lower for those

surgeons with burnout compared to those without burnout(25). Another study found that among
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surgeons who reported making a medical error in the previous 3 months, 70% attributed the error
to individual factors. More importantly, the likelihood of reporting an error increased by 11% for
every one point increase in depersonalization and by 5% for every one point increase in
emotional exhaustion(26). This is consistent with our study, which identified that 35% of fellows
with burnoutseported a major medical error in the previous three months. These rates are
unacceptably high, and every effort should be made to reduce burnout among transplant surgery
fellows to improve the quality of patient care.

As burnott is studied in a more rigorous manner, associated factors have become better
understood. Protective factors include marital satisfaction and participation in family life, while
the demand.ef caring for an ill family member places one at risk for burnout(21). Although prior
studies found'no‘difference in burnout based on having children, our study showed higher rates
of burnout among fellows with children who felt their commitment to raising children interfered
with their job. One proposed reason may be financial hardship associated with child-care on a
fellow salary. Jesse ef al. found that difficulties with flexible childcare lead to higher rates of EE
among trangplant attendings(27). The demands of a transplant fellowship may magnify these
difficulties, often leaving a spouse to function as a single parent. These findings are further
complicateduby the high proportion of international medical graduates among abdominal
transplant.surgery fellows, 60% in 2016, who may not have the family support in the U.S. or
social network to provide help when needed(28). Program-level initiatives as well as resource
development by the transplant surgical societies should focus on providing fellows with
assistance to'meet work demands while allowing them to provide adequate child and familial
support. In addition to mitigating fellow and surgeon EE, innovative approaches to re-define
schedule démands of the transplant surgeon and allow for family care are necessary in order to
maintain a pipeline of diverse applicants into the profession.

A unique.aspect of transplant surgery is the need for teams, often led by transplant
surgery fellows.travelling to recover organs. Procurement travel is time-consuming and often
occurs at times beyond a typical work-day. Furthermore, travel requirements have led to
transplant surgery being deemed one of the riskiest jobs in medicine. This unique stress of time
and risk is a source of emotional distress that may contribute to the overall burnout of transplant
fellows(29). In a study surveying transplant surgeons, 15% reported at least one travel related

accident, with a reported 11 fatalities and 61 accidents in all(29). Additionally, only 16% of
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respondents felt very safe while traveling. Multiple solutions have been proposed to help reduce
this risk, which could potentially mitigate some of the burnout seen in the field. Noncommercial
flights, when compared to commercial flights, have higher fatal accident rates and often need to
meet less stringent criteria to fly. Ensuring that flights meet proper Federal Aviation
Administration.criteria and that pilots have adequate training and utilize a two-pilot system may
reduce the risk associated with flyout procurements(30). Additionally, procurements performed
locally, by the'closest transplant center, have been shown to decrease the risk associated with
travel(29, 31).°Y€t, recent changes in liver allocation have actually broadened the sharing of
organs and may have the opposite impact, increasing the hours spent procuring and the number
of flyouts required by transplant surgery fellows(32, 33).

Prolonged work hours are ubiquitous across multiple surgical subspecialties and have
been associated with higher rates of burnout(4, 5, 22) While few studies have examined burnout
in other U.S, surgical fellowships, a study evaluating burnout in vascular surgery found that
fellows and residents who violated duty hours experienced higher rates of burnout(34). Feelings
of EE may bejrelated to inadequate time to spend with family and friends or attend to health and
personal needs*A survey of 7,905 surgeons found that only 36% felt their work schedule
allowed enough time for personal and family life(35). Problematic work-life integration begins
in surgicaltraining, as demonstrated in a study assessing general surgery residents that found that
54% lacked maintenance healthcare visits, 44% had undesired weight gain, 75% worried about
their finances, and 92% felt their work-related stress was moderate to severe(36). We
demonstrated'that these concerns persist into transplant fellowship, as less than 40% of fellows
had an annualphysical or dentist appointment in the prior year and 30% reported weight gain
during fellowship. Additionally, only 34% claimed to have a long-term financial plan, and 84%
had moderate to severe work-related stress. Wellness programs and protected personal time to
allow residents.and fellows to manage their own health needs could mitigate burnout. Early
implementation.ef financial education, perhaps in medical school and reinforced throughout
residency andifellowship, could relieve stress associated with debt and delayed income.

Emerging areas in the study of physician burnout are moral injury and second victim
syndrome (SVS). Moral injury was initially described in the combat veteran population but has
been depicted in healthcare workers who attempt to put patients first and follow the oath of “do

no harm,” but may be hindered by systemic issues beyond their control(37, 38). SVS describes
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the guilt, anxiety, depression, shame, or loss of confidence physicians can develop after an
unexpected, negative patient outcome(12, 14). Physicians in all fields suffer from these
emotional and psychological experiences, but their frequency and severity may be exacerbated in
the field of transplant surgery. Moral injury may come from the process of organ distribution.
Fellows and sutgeons develop relationships with patients in need of an organ, knowing that the
only means to a.cure is a transplant. Yet, this process falls out of the jurisdiction of the physician
and instead'is‘at'the mercy of the next organ offer. The degree of moral injury may also be
intensified if'patients die while on the waitlist, making the physicians helpless.

The complexities and inherent risks of operating on patients with organ failure or in an
immunocompromised state may lead to higher rates of SVS, with complications or deaths
causing severe psychological repercussions for providers. Increasing awareness of this
psychological impact may be a necessary step in reducing burnout, but further efforts should be
entertained. Several groups have recently put forth novel solutions to address SVS. The Resident
Wellness Consensus Summit, held in 2017, recommended three steps to combat SVS: 1)
modules to expose residents and fellows to the concept and introduce preventative and coping
mechanismsy 2)training to help recognize SVS in coworkers and address mistakes or poor
outcomes imimediately after they occur, and 3) creation of department-wide prevention with
culture changes and routine group debriefings after difficult situations(39). The group
additionally recommended implementing mindfulness and meditation into residency programs
and introdueing a paradigm shift from traditional feedback to positive psychology. Focusing on
individuals sstréngths rather than weaknesses not only decreases depressive symptoms and
improves wellbeing, but it can also improve team communication, resident and fellow
comradery, and program morale(40-42). Finally, the ASTS Wellness Task Force is establishing a
peer support network for ASTS members, whereby volunteer members will be trained and
available to.provide support and counseling for their colleagues 24/7.

There.are several potential limitations of our study. First, this survey was voluntary, so
the study maythave an element of selection bias because those suffering from the highest degree
of burnout may,not participate in the study. Second, the timing of the administration of the
survey may affect burnout, as there may be a relationship between burnout rates and time
throughout the academic year. Additionally, burnout rates may vary based on a fellow’s rotation

assignment or the nature of the institution’s transplant service. However, the large nation-wide
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sample helps to minimize the confounding impact of some of these factors. Finally, the overall
number of fellows is small, but our study had high response rates with fellows from every region
represented.

In summary, this national analysis of abdominal transplant fellows revealed that one in
five fellows reported burnout, and all fellows seem to sacrifice their own self-care for patient-
care duties. We identified personal and program-related factors that may attribute to burnout and
described'theunacceptable effects of burnout on patient care. Given the high rates of burnout
among practicing transplant surgeons, transplant societies and fellowship programs should
develop interventions to give fellows the tools to prevent and combat burnout, moral injury, and

SVS.
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Table 1. Demographics of participating

transplantsurgery fellows

Transplant Fellow n (%)/
Information (n=77) median (IQR)
Gender
Male 50 (64.9%)
Female 27 (35.1%)
Age 34 (33-37)
Fellowship Year
1 (Junior) 38 (49.4%)
2 (Senior) 39 (50.6%)

Country,ef.Surgical Residency
U.S./Canada
Foreign
Region of Residency Program
Northeast
Southeast
Midwest
Southern Central
West
Canada
Grit Score
Subjective Happiness Score
Burnout
Emotional Exhaustion
Depersonalization

Personal Achievement

52 (67.5%)
25 (32.5%)

18 (23.3%)
15 (19.5%)
20 (26.0%)
7 (9.1%)
12 (15.6%)
5 (6.5%)

3.9 (3.5-4.1)
5.3 (4.5-6.3)

17 (22.7%)
21 (12-31)
5(2-11)
40 (33-44)

IQR: Interquartile Range
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Table 2. Predictors of Transplant Fellow Burnout- Individual Attributes

Individual Factors

No Burnout Burnout p-value

Male 37 (63.8%) 11 (64.7%) 0.945

Age (Years) 34.5(33-37)  33.5(32-35.8) 0.162
Fellowship, Year
Senior 29 (74.4%) 10 (25.6%) 0.589
Junior 29 (80.6%) 7 (19.4%)
Country of Residency
U.S./Canada 39 (67.2%) 11 (64.7%) 0.846
Foreign 19 (32.8%) 6 (35.3%)
RelationshipsStatus 0.524
Married 39 (67.2%) 13 (76.5%)
Divorced 1(1.7%) 0 (0%)
Non-Married/Committed 3 (5.2%) 0 (0%)
Single 15 (25.9%) 4 (23.5%)
Has Children 24 (41.4%) 11 (64.7%) 0.105
Grit Score 4.0 (3.6-4.3) 3.6 (3.1-4.0) 0.026

Table 3. Predictors of Transplant Fellow Burnout- Programmatic

Programmatic Factors No Burnout Burnout p-value

Work >100.Hours/Week 16 (27.6%) 10 (58.8%) 0.023
Follows ASTS Managed Time Policy 48 (82.8%) 10 (58.8%) 0.048
Work RelatedsStress Level 0.010

Severe 13 (22.4%) 10 (58.8%)

Moderate 35 (60.3%) 7 (41.2%)

Mild 10 (17.2%) 0 (0%)
Well Being Perceived as Important to 44 (75.9%) 6 (35.3%) 0.003

Attendings
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Worried about Limited Job 45 (77.6%) 16 (94.1%) 0.169
Opportunities
Program Provides Wellness Education 27 (46.6%) 4 (23.5%) 0.082
Comfortable Discussing Needs with 45 (77.6%) 9 (52.9%) 0.047
PD
ASTS: American Society of Transplant Surgeons, PD: Program Director
Table 4. Predictors of Transplant Fellow Burnout- Personal Life
Personal Life Factors No Burnout Burnout p-value

Commitment to Raising 3 (12.5%) 5 (50%) 0.031
Children Interferes with Job
Schedule Leaves:time for 16 (27.6%) 0 (0%) 0.016
Personal Time
Has a PCP 19 (32.8%) 6 (35.3%) 0.846
Exercise > 2:Days/Week 17 (29.3%) 2 (11.8%) 0.121
Has a Long-Term Financial 19 (32.8%) 7 (41.2%) 0.569
Plan
Partakes in Stress Reduction 23 (39.7%) 5(29.4%) 0.572
Activities
Current Highest Stressor 0.469

Job Security 22 (37.9%) 4 (23.5%)

Work/Life Balance 20 (34.5%) 8 (47.1%)

Academic Obligations 5 (8.6%) 0 (0%)

Finances 8 (13.8%) 4 (23.5%)

Family Obligations 3 (5.2%) 1 (5.9%)
PCP: Primary.Care Physician
Table 5. The effects of burnout on transplant surgery fellows

Effects of Burnout No Burnout Burnout p-value

Work-Related Outcomes
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Made a Major Medical Error in Past 3 Months
Considered Dropping Out of Fellowship
Enjoy Coming to Work Each Day

Am Friends with Co-Workers

Personal Life Outcomes
How I ResolvesWork/Personal Conflicts
In Favor,of Work
In favor of Personal
Resolvelto Meet Both
Whose Career Took Priority with Conflict
Fellow's . Career
Spouse's Career
Have notthad Conflict
Spouse does not Work
Had an Annual Physical Past 12 Months
Saw Dentist in Past 12 Months
Weight Changes
Gained Weight
Weight'Stayed Same
Lost Weight
Taken Time off for Illness
Missed Majorzife Event
Subjective Happiness Score

Below Average'Happiness

3(5.2%)

12 (20.7%)
46 (88.5%)
45 (77.6%)

31 (53.5%)
2 (3.5%)
25 (43.1%)

22 (52.4%)
0 (0%)
14 (33.3%)
6 (14.3%)
22 (37.9%)
25 (43.1%)

16 (27.6%)
33 (56.9%)
9 (15.5%)
1 (1.7%)
40 (69.0%)
5.8 (4.9-6.5)
27 (47.4%)

6 (35.3%)
16 (94.1%)
6 (35.3%)
9 (52.9%)

10 (58.8%)
3 (17.7%)
4 (23.5%)

11 (84.6%)
1 (7.7%)
1 (7.7%)

0 (0%)

3 (17.7%)

5 (29.4%)

7 (41.2%)
2 (11.8%)
8 (47.1%)
4(23.5%)
15 (88.2%)
4(2.9-5)
15 (88.2%)

0.003

<0.001

0.002
0.047

0.048

0.026

0.151
0.403
0.001

0.008
0.134

<0.001

0.004
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