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The prevalence of burnout among physicians has been increasing over the last
decade, but data on burnout in the specialty of cardiothoracic surgery are lack-
ing. We aimed to study this topic through a well-being survey. A 54-question
well-being survey was developed by the Wellness Committee of the American
Association for Thoracic Surgery (AATS) and sent by email from January
through March of 2021 to AATS members and participants of the 2021 annual
meeting. The 5-item Likert-scale survey questions were dichotomized, and
associations were determined by Chi-square tests or independent samples
t-tests, as appropriate. The results from 871 respondents (17% women) were
analyzed. Many respondents reported at least moderately experiencing: 1) a
sense of dread coming to work (50%), 2) physical exhaustion at work (58%), 3)
a lack of enthusiasm at work (46%), and 4) emotional exhaustion at work
(50%). Most respondents (70%) felt that burnout affected their personal rela-
tionships at least “some of the time,” and many (43%) experienced a great deal
of work-related stress. Importantly, most respondents (62%) reported little to
no access to workplace resources for emotional support, but those who
reported access reported less burnout. Most respondents (57%) felt that the
COVID-19 pandemic has negatively affected their well-being. On a positive
note, 80% felt their career was fulfilling and enjoyed their day-to-day job at least
“most of the time.” Cardiothoracic surgeons experience high levels of burnout,
similar to that of other medical professionals. Interventions aimed at mitigating
burnout in this profession are discussed.

Cardiovascular surgeons report that burnout affects
patient care and effectiveness.

Central Message

Cardiothoracic surgeons, similar to those in
other specialties, reported high levels of work-

related stress and burnout, exacerbated by the

COVID-19 pandemic.

Perspective Statement

For healthcare professionals, work-related

stress can lead to burnout, negatively affecting
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INTRODUCTION
The prevalence of burnout among physicians has been

increasing over the last decade, and although the problem
appears to be similar between surgeons and those in other spe-
cialties,1 there is a lack of data specifically on burnout in the
specialty of cardiothoracic surgery. Burnout has been character-
ized by Christina Maslach as emotional exhaustion, cynicism,
depersonalization, and a decreased sense of personal accom-
plishment.2 It has been associated with rudeness in the operating
room and disruptive behavior as well as poorer patient outcomes
and an increase in medical errors and malpractice lawsuits.1,3-9

Further, the financial cost of burnout of an individual to an insti-
tution has been estimated to exceed $500,000.10,11 Clearly, the
problem is pervasive in the medical world and has a high cost
associated with it. The American Association for Thoracic Sur-
gery (AATS) Wellness Committee was recently created to
address wellness issues related to our specialty by exploring how
they affect us and how wellness in cardiothoracic surgery can be
optimized. In an effort to understand these questions among car-
diothoracic surgeons, the Wellness Committee conducted a sur-
vey of its members and all registrants of the 2021 meeting
(members and non-members). As the survey was conducted in
the middle of the COVID-19 pandemic, the Committee elected
to ask some questions regarding the effects of the pandemic on
well-being and the ability to provide optimal care to patients.
This report summarizes the results of that survey.

METHODS
The Committee agreed on 54 questions related to wellness and

burnout; some of these questions specifically addressed the
effects of the COVID-19 pandemic on well-being and the preva-
lence of physical ailments common to cardiothoracic surgeons,
such as neck and back problems (Supplementary File 1). The
questions were sent via email to all AATS members and all regis-
trants of the 2021 virtual meeting. The email was sent between
January and March of 2021 at 4 different times to help maximize
the response rate.

For data analysis, the 5-item Likert scale survey questions
were dichotomized by grouping the top 2 answers and the bot-
tom 3 answers. For example, the categories “strongly agree”
and “agree” were coded as “1,” and the categories “unsure,”
“disagree,” and “strongly disagree” were coded as “0.” Gender
responses were also dichotomized with “1” representing
“female” and “other,” and “0” representing “male.” Chi-square
tests and independent samples t-tests were conducted to test
for associations between the demographic measures and ques-
tion responses, as appropriate. Stata version MP15 was used
for the analyses.

RESULTS
There were 887 respondents, although some did not answer

every question. Retirees (n = 16) were excluded, thus data from
871 respondents were analyzed. Most respondents (573 [65%])
completed 95% of the questions, and 547 respondents (62%)
completed every question in the survey.

Demographics
The vast majority of included respondents were cardiotho-

racic surgeons (82%), and the remaining respondents were stu-
dents or residents in training (8%), non-cardiothoracic
surgeons (6%), or other (4%). Most respondents (66%) were
not members of AATS. Only 17% of the respondents were
female, and female respondents were significantly younger
than male respondents (mean age: 46.7 years vs 52.3 years,
P < 0.001). Most participants (64%) worked in an academic
medical center at the time of the survey. Although almost 83%
of all respondents were parents, only 46% of the female
respondents were parents (P < 0.001).

Burnout and Work!Life Balance
Overall, the markers of burnout were high among respond-

ents (Fig. 1). Respondents reported at least moderately
experiencing: (1) a sense of dread coming to work (50%), (2)
physical exhaustion at work (58%), (3) a lack of enthusiasm at
work (46%), and (4) emotional exhaustion at work (50%).
Women were significantly more emotionally exhausted at
work (either “a lot” or “extremely”) than men (27.7% vs
18.5%, P = 0.022). Almost 44% of respondents felt that they
“seldom” or “never” have adequate time to spend with family
or friends. Female respondents were more pressed for time
than their male counterparts, being less likely to “always” or
“often” feel that they have adequate time to spend with family
or friends (16.8% vs 25.4%, P = 0.047). Older recipients were
significantly more likely than their younger counterparts to
report that they have adequate time; respondents who “always”
or “often” felt that they have adequate time to spend with fam-
ily and friends had a mean age of 55 years, whereas the mean
age of the remaining respondents was 50 years (P < 0.001).
Respondents with children under the age of 19 were more
likely than those without to think that burnout has affected
their ability to provide optimal care to their patients and be
most effective at work (20.9% vs 10.9%, P < 0.001). As their
age increased, respondents were less likely to report that burn-
out has affected their ability to provide optimal care and be
most effective at work (P < 0.001). Overall, 52% of respond-
ents felt that burnout at least “sometimes” affects their ability to
provide optimal care for their patients (Fig. 2).

patient care as well as provider turnover and

healthcare costs. This survey focused specifi-

cally on the profession of cardiovascular sur-

gery. High levels of work-related stress and
burnout were reported; contributing as well as

mitigating factors were identified. Interventions

to decrease burnout are discussed.
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Relationships
Almost 70% of respondents felt that burnout affected their

relationships at home and with friends at least “some of the
time.” As their age increased, respondents were less likely to
have burnout affect their relationships. Having a spouse or
partner was significantly protective against being affected by
burnout as 23.8% of those with a spouse or partner “always”
or “usually” feel that burnout affects their relationships at
home and with friends, compared to 39% of those without a
partner (P = 0.004).

Stress
Many respondents (43%) “agreed” or “strongly agreed” that

they experience a great deal of stress because of their job.
Younger respondents (mean age: 49.8 years vs 52.4 years,
P = 0.003) and those with children under the age of 19 (43.1%
vs 25.4%, P < 0.001) were significantly more likely to “agree”

or “strongly agree” that they feel a great deal of stress because
of their job than other groups.

Physical Exercise and Ailments
Only around half of all respondents (54%) noted that they

were able to exercise as much as they usually recommend to
their patients. On average, respondents who felt they were able
to exercise regularly were almost 4 years older than other
respondents (mean age: 53.5 years vs 49.8 years, P < 0.001).
Most respondents (70%) reported that they have suffered phys-
ical ailments (eg back or neck problems) that they attribute to
the nature of their work. Female respondents were more likely
to experience both physical ailments (80.7% vs 67.4%,
P = 0.004) and ailments that required surgery or physical ther-
apy (49.4% vs 35%, P = 0.012) than their male counterparts.
Interestingly, despite this high incidence of ailments, only 27%

Figure 1. Markers of burnout reported by respondents of the American Association for Thoracic Surgery well-being survey admin-
istered January through March of 2021.

Figure 2. Effect of burnout on ability to provide patient care reported by respondents of the American Association for Thoracic
Surgery well-being survey administered January through March of 2021.
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of those with ailments felt that they had interfered with their
ability to provide optimal care for their patients (Fig. 3).

Resources
Most respondents (62%) noted that they have only scarce or

no resources at their institution to provide emotional support
to themselves or to a partner. Those who did report access to
resources were somewhat protected against burnout. For
example, compared to respondents without access to resour-
ces, those with access to resources were significantly less likely
to experience a sense of dread when they think about work
(8.9% vs 14.3%, P = 0.026), to think burnout has affected their
ability to provide optimal care (9.9% vs 16.4%, P = 0.016), and
to think burnout affects their relationships at home and with
friends (14% vs 21.6%, P = 0.012) as well as significantly more
likely to feel they have adequate time to spend with family and
friends (32.6% vs 12.9%, P < 0.001).

Markers of Purpose/Motivation
Most respondents (63%) “agreed” or “strongly agreed” to

being satisfied with their job. Female respondents were signifi-
cantly less likely to be satisfied with their current job than their
male counterparts (50.4% vs 65.9%, P = 0.001). Older
respondents (mean age: 52.5 vs 49.3, P < 0.001) and those
with a partner (65.1% vs 52%, P = 0.025) were significantly
more likely to be satisfied with their current job. Overall, 80%
of respondents felt that their job was fulfilling and that they
enjoyed their day-to-day job at least “most of the time.” Most
respondents (76%) were likely to again pursue a career in car-
diothoracic surgery if given the opportunity.

Effect of COVID-19
At the time of the survey, many respondents had witnessed

at least the first or second wave of COVID-19; however, most
had not yet seen the third wave. Nearly 57% felt that the
COVID-19 pandemic had negatively affected their sense of
well-being, and 46% felt that the pandemic had a negative

impact on the ability to serve their patients. Many (46%) felt
that the pandemic had made them feel more burnout as a
healthcare worker, and 16% of respondents noted that they
were considering an earlier retirement or a new career as a
result of COVID-19 (Fig. 4).

DISCUSSION
This is one of the first studies to investigate burnout among

cardiothoracic surgeons, and one of the first to assess some of
the impact of the COVID-19 pandemic on the well-being in
our specialty. Before the pandemic, the incidence of burnout
among medical professionals was increasing.12-15 We know
that the pandemic caused unprecedented stress on our physi-
cians and nurses, and early data now emerging suggest that
burnout may be at an all-time high.12 As this study and others
have demonstrated, burnout has a profoundly negative impact
on the ability of medical professionals to provide optimal care
for patients and is at the core of the increasing number of
healthcare professionals leaving the arena altogether.16,17

It is alarming, given the high levels of burnout and distress
experienced by cardiothoracic surgeons in training18 and
the projected shortfall of cardiothoracic surgeons in the
future,19,20 that the COVID-19 pandemic has a further 16% of
us considering earlier retirement.

Like surveys in other specialties, markers of burnout among
the cardiothoracic surgeons in this survey are high. In a 2022
Medscape survey, 47% of all physicians and 44% of surgeons
had symptoms of burnout.12 In the current study, around half
of respondents experience, at least moderately, a sense of dread
coming to work, physical or emotional exhaustion, or a lack of
enthusiasm at work (Fig. 1). These are distressing numbers but
are in keeping with published data in other specialties. As
expected, 46% of cardiothoracic surgeons feel that the pan-
demic has made them feel more burned out. (In the 2022 Med-
scape survey, 50% of men and 60% of women reported being
more burned out from the pandemic.12) Importantly, 52% of
respondents noted that burnout has negatively affected their

Figure 3. Prevalence and consequences of physical ailments reported by respondents of the American Association for Thoracic
Surgery well-being survey administered January through March of 2021.
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ability to take optimal care of their patients. Clearly, cardiotho-
racic surgeons are not exempt from the problem of burnout,
and noticeably, it is preventing them from providing the qual-
ity care that they hope to provide.

This inability to provide care consistent with deeply held
values has contributed to the syndrome of burnout now being
characterized by numerous experts in the field as moral
injury.21,22 It is an important term as it infers that “burnout”
does not exist within the individual and helps explain how
burnout is in part created by the environment. A lack of resour-
ces on top of physical and emotional depletion during the pan-
demic may help explain why many cardiothoracic surgeons
who are deeply committed to their profession and find it mean-
ingful are nevertheless struggling with symptoms of burnout.

It is important to note that younger respondents, especially
those with young children, and women had higher burnout
indices. Similarly, other surveys have drawn attention to the
higher levels of burnout among women.12,13 The stress of the
early career and the increased stress of women in our specialty
give us a starting point for identifying those at the highest risk
of burnout and an opportunity to address this risk before it
becomes more significant. The fact that having resources miti-
gated somewhat against burnout is a critical finding. Although
the specific resources or how these resources were accessed
was not addressed in this study, departments and institutions
have an opportunity to provide some type of resources to
begin to overcome this problem. It is indeed very distressing
that 62% of our respondents felt that their institutions do not
provide resources for emotional support. A great starting point
for our institutions may be to actively seek to provide resour-
ces for their surgeons. Some specific interventions that have
been tested in other organizations include peer support pro-
grams (eg the Authentic Connection program at the Mayo
Clinic, supporting physician mothers23), providing child care

and family care support, and self-facilitated small group
support meetings.7 Having areas in the hospital for connecting
to peers (eg a doctor’s lounge or dining room) as well as areas
where physicians can escape for a moment of quiet or a place
to exercise have also been well received.24,25 There has also
been increasing acceptance of the value of coaching and educa-
tion by trained experts (some who are specifically attuned to
the challenges of cardiothoracic surgeons) in helping today’s
clinicians learn how to develop their internal resources to
better manage the demands of their personal and professional
lives.16,26

One of the recurring themes regarding physicians and burn-
out relates to time poverty and work!life balance. Many of our
respondents (43%) felt that they seldom or never have adequate
time to spend with family or friends. In studies of human con-
tentment and happiness, connection with families and friends
has long been recognized as a critically important factor.27 This
is a complex topic since cardiothoracic surgeons not only work
long hours but are also frequently preoccupied with the prob-
lems of their patients when outside of the hospital.28 Being
present to family and friends is often challenging. “Too many
hours at work” has been recognized as a significant contributor
to burnout by others12 and appears to be a major contributor
in this survey. There are clearly opportunities in this arena.
Current topics of study include how to extract oneself from the
stressors of work when away from the workplace and teaching
physicians how to be more mindful and present when they are
with friends and family.16,26,29

A surprising number of respondents experience physical ail-
ments such as neck and back pain, often requiring intervention
or surgery. The physical strain that cardiothoracic surgeons
experience during surgery has long been overlooked, and it
clearly takes a high toll and likely has significant financial
implications for both physicians and their institutions.30 With

Figure 4. Influence of the COVID-19 pandemic on well-being, ability to serve patients, and consideration of early retirement
reported by respondents of the American Association for Thoracic Surgery wellness survey administered January through March
of 2021.
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more surgeons becoming employed, this is something that
employers may want to emphasize in the future with programs
to help physicians develop exercises to prevent neck and back
injury and to provide the equipment and an environment
designed to minimize orthopedic injury (soft pads to stand on,
lightweight headlights, etc.) as well as easy access (perhaps on-
site) to physical therapy to mitigate specific neck and back
problems when they do occur. Sitting at the console of a robot
may protect somewhat from the neck and back problems that
are experienced by surgeons who are hunched over a patient’s
chest, sometimes for hours at a time, but sitting for long peri-
ods may bring its own set of physical ailments. The AATS Well-
ness Committee is planning a series of well-being webinars to
address some of these issues.

On the positive side, there remains a high degree of career sat-
isfaction among our respondents. Cardiothoracic surgery,
although physically and emotionally demanding, remains very
fulfilling. A large percentage of our respondents (76%) would
again choose cardiothoracic surgery if given the opportunity,
and 80% of our respondents find their career fulfilling overall
and enjoy their day-to-day work a good percentage of the time.
Although most of the responses on career satisfaction were posi-
tive, there is still room for improvement. In his study of motiva-
tion, Daniel Pink notes that autonomy, mastery, and purpose
are key to self or intrinsic motivation.31 Some reports have noted
that decreasing autonomy contributes to burnout and that
changes in the medical bureaucratic system in the US have con-
tributed to a decrease in physician perception of autonomy.13

Indeed, a 2022 Medscape survey reported the top contributors
to burnout among all physicians were: (1) too many bureau-
cratic tasks (60% of respondents), (2) lack of respect from
administrators/employers (39%), (3) too many hours at work
(34%), (4) lack of autonomy (32%), and (5) insufficient com-
pensation (28%).12 These challenges may increase in the future
and will require further attention by those working to address
the burnout phenomenon.32

This report has several limitations and weaknesses. Standard-
ized questionnaires for burnout are still being developed and the
questions in this survey were adapted from available sources by
the Committee to be a “best fit” for our specialty; however, these
questions have not all been validated. We wanted to include
questions on physical well-being (eg neck and back ailments)
and the effects of the COVID-19 pandemic on burnout, and we
were unable to find validated instruments for these. Further, we
recognize that there were geographic differences in the experi-
ence of the COVID-19 pandemic, and that some areas were
experiencing a surge while others were experiencing a decline at
the time of the survey, all of which may have impacted the
responses to the survey. As the highest incidence and mortality
rates in the U.S. occurred after this survey was conducted in Jan-
uary 2022, it is possible that the responses regarding the effect of
the pandemic underestimate its overall impact on well-being.

Like many surveys, there may be a bias in those that chose to
participate. Since the AATS 2021 meeting was free and virtual
and exact records were not collected, we do not know the total

number of surveys that were sent. Also, some respondents did
not answer all of the questions, although 65% of respondents
who completed the demographic portion completed at least
95% of the entire questionnaire. Nonetheless, we did have a
large number of responses, and the ability to make meaningful
interpretations from survey data when the surveyed group is rea-
sonably homogeneous has been previously reported for cardio-
thoracic surgeons.33 Of note, there was a disproportionate
number of respondents in academic practice, likely reflecting
the members and attendees of the AATS annual meeting, but we
believe the data is valid for much of our specialty. There are
approximately 3620 practicing cardiothoracic surgeons in the U.
S. today, so with 547 respondents completing the entire survey,
there is a 3.5% margin of error at a 95% confidence level that
our sample represents the whole (determined using the svy-
sampsi command in Stata 17), indicating good representation.

This is one of the first well-being surveys to focus specifically
on the specialty of cardiothoracic surgery. Similar to other spe-
cialties and healthcare professionals in general, cardiothoracic
surgeons are experiencing high levels of burnout, with some
markers reported more often by younger recipients, those with
children under the age of 19 years, and women. Not surpris-
ingly, respondents reported that the COVID-19 pandemic has
negatively affected their well-being and that the pandemic as
well as burnout in general negatively affects their ability to pro-
vide quality care. Of note, our survey emphasizes the impor-
tance of relationships in helping to protect against the impact
of burnout, since having a spouse or a partner seemed to be
protective. This is consistent with research on the importance
of relationships in lessening our allostatic load (the cumulative
burden of chronic stress and life events).34 Our survey also
shows that having workplace resources to support emotional
well-being somewhat mitigates burnout, pointing to an oppor-
tunity for improvement since so few cardiothoracic surgeons
believe they have access to resources. As more cardiothoracic
surgeons become employed,35 hospitals and other healthcare
organizations may play a key role in addressing some of these
issues and should address leadership’s role in contributing to a
disconnect between expressed goals and resources provided by
the institution and the deeply held yearnings and perceived
needs of their clinical providers.

Indeed, there is a shift of focus in the pursuit of physician
well-being from individual resilience, where the onus has been
on the individual, to the culture of institutions and efficiency of
practice. The AATS Wellness Committee is currently concentrat-
ing on these aspects of well-being and will address them at the
upcoming annual meeting. The National Academy of Medicine
as well as the American Medical Association have recently been
addressing the issue of burnout and opportunities to address
this issue in organizations.36,37 The American Medical Associa-
tion has created the Joy Award for organizations that strive to
improve physician well-being (https://www.ama-assn.org/sys
tem/files/2020-10/joy-award-brochure.pdf) and the Coalition
for Physician Well-Being formally recognizes “hospitals and
healthcare institutions that demonstrate significant, purposeful,
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ongoing commitment to the well-being of physicians” with the
annual Medica Integra Award (https://www.forphysicianwell
being.org/medicus-integra).

On a further positive note, most cardiothoracic surgeons are
satisfied with their career choice and would again choose this
career if provided the opportunity. To protect against the major
causes of burnout and maintain, or even improve, this job satis-
faction metric, it is imperative that hospitals and healthcare
organizations engage physicians in decision making, recognize
physicians as a valued resource, and ensure that physicians
maintain significant autonomy in how they conduct the art of
medicine. For in the end, autonomy, mastery, and purpose will
continue to be the motivational drivers of our specialty. There is
much work to be done, but at least we can now have a serious
conversation and a benchmark upon which we can improve.
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