
Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited.

Academic Medicine, Vol. 95, No. 9 / September 20201428

Research Report

Many resident physicians suffer 
from burnout. Burnout has negative 
implications for the residents personally, 
for their professional development, and 
for the care they provide to patients.1–4 
Burnout is caused by chronic work 
stress5; a high work load, poor learning 
environment, burdensome electronic 
health records, medical errors, and poor 
social support are associated with higher 
resident burnout.1,3,6–9 Recognizing this, 
the Accreditation Council for Graduate 
Medical Education called for residency 
training programs to improve the 
learning environment, promote meaning 
in work, build social support, reduce 

work intensity, train residents and faculty 
to recognize the symptoms of burnout, 
and provide access to self-screening tools, 
among other approaches.10,11 However, 
few intervention studies have been 
conducted to evaluate these efforts,12,13 
and it remains unclear how best to direct 
efforts to promote resident well-being.

Previous studies suggest that faculty 
behaviors influence the likelihood of 
resident burnout,1,14–19 and residency 
program leadership teams (i.e., 
program directors and associate 
program directors) play a critical role 
in shaping the experience of residents 
during training. Studies in physicians, 
nurses, and other health care workers 
have found that immediate supervisor 
behaviors predict employee burnout 
and job satisfaction.20–27 Related studies 
conducted in non–health care professions 
suggest that leadership behaviors, which 
encourage individual professional 
development, provide advice, inspire 
a positive outlook, and build social 
support, can reduce work stress.27 A better 
understanding of residency program 

leadership team behaviors and how they 
relate to burnout and satisfaction among 
residents could inform future well-being 
interventions.

To fill this gap, we conducted a survey 
of all residents in our organization 
to examine the relationship between 
residency program leadership team 
behaviors and resident burnout and 
satisfaction. We hypothesized that less 
favorable leadership team behaviors 
would be associated with burnout 
and decreased satisfaction at both 
the individual resident and residency 
program levels.

Method

Study design and participants

In February 2019, we conducted a 
cross-sectional survey of all 1,146 
residents in the 77 Mayo Clinic graduate 
medical education training programs 
in Rochester, Minnesota; Scottsdale and 
Phoenix, Arizona; Jacksonville, Florida; 
and the Mayo Clinic Health System, 
which includes community-based 
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hospitals and health care facilities in the 
Midwest. The Mayo Clinic institutional 
review board approved this study.

Survey instrument

The survey measured residents’ 
perceptions of the leadership qualities of 
the residency program leadership team, 
professional burnout, and satisfaction 
with the residency program and 
organization.

Residency program leadership 
team behaviors. Items assessing 
residents’ perceptions of the residency 
program leadership team’s behaviors 
were derived from the Mayo Clinic 
Leadership Survey20 and included 
10 items representing actionable 
leadership behaviors, such as holding 
career development conversations with 
residents, treating residents with respect, 
and encouraging residents to suggest 
ideas for improvements. For the first 9 
items, we asked residents to indicate their 
level of agreement using a 5-point Likert 
scale (1 = strongly disagree; 5 = strongly 
agree). The 10th item asked residents to 
indicate their overall level of satisfaction 
with the residency program leadership 
team, also using a 5-point Likert scale 
(1 = very dissatisfied; 5 = very satisfied). 
We considered ratings to be favorable if 
residents chose “strongly agree,” “agree,” 
“very satisfied,” or “satisfied.”

Burnout. We assessed burnout using 
2 single-item measures from the 
proprietary Maslach Burnout Inventory 
(MBI): “I feel burned out from my 
work” and “I’ve become more callous 
toward people since I started this 
job.”28 Response options for each item 
ranged from “never” to “every day” on 
a 7-point scale. Studies of more than 
10,000 physicians and medical students 
have provided validity data for these 
measures, which have been demonstrated 
to stratify the risk of burnout.29,30 When 
compared with the emotional exhaustion 
and depersonalization domains from 
the 22-item MBI, the area under the 
receiver operating characteristic curve 
for the “I feel burned out from my 
work” item was 0.94 and for the “I’ve 
become more callous toward people 
since I started this job” item was 0.93. 
The positive likelihood ratios were 
14.9 and 23.4, respectively. Reporting 
burnout symptoms at least weekly on 
either single-item measure (i.e., having 

a high score) strongly relates to patient 
care and physician well-being outcomes 
with magnitudes of association similar 
to when overall burnout is measured 
by the 22-item MBI.29,30 Therefore, we 
considered residents who reported a 
frequency of once or more per week on 
either item to have symptoms of burnout, 
consistent with prior approaches.29–32

Satisfaction with the residency 
program and organization. We assessed 
satisfaction with the residency program 
using the item: “Overall, how satisfied 
are you with your residency program at 
Mayo Clinic?” which had a 5-point Likert 
scale (1 = strongly dissatisfied; 5 = very 
satisfied). Similarly, residents were asked 
to rate their satisfaction with Mayo 
Clinic as a whole, using a 5-point Likert 
scale (1 = strongly dissatisfied; 5 = very 
satisfied).20 We considered those who 
responded “very satisfied” or “satisfied” to 
be satisfied with the residency program 
and organization.

Data collection

We emailed residents in February 2019 
inviting them to participate in the 
study. The email included a link to the 
online survey (Qualtrics, Provo, Utah). 
Residents who did not respond after 3 
reminder emails received a paper-based 
survey. Participation was optional and 
anonymous.

Data analysis

We calculated response rates using the 
American Association for Public Opinion 
Research RR2 response rate definition33 
and reported basic summary statistics. 
Survey responses were analyzed at both 
the individual resident and training 
program levels. At the individual 
resident level, we used chi-square tests 
to compare burnout and satisfaction 
rates between residents with favorable 
versus not favorable responses to the 
residency program leadership team 
behaviors survey items. Next, we summed 
scores across these 10 items to create 
a composite leadership team score, 
consistent with previous methodology.20 
Potential scores on this scale ranged from 
10 to 50, with higher scores representing 
more favorable leadership behaviors. The 
raw Cronbach alpha of this scale was 
0.94, indicating good internal consistency 
reliability. We then used Kruskal–Wallis 
and 2-tailed bivariate Spearman 
correlations to examine relationships 

between scores on the composite 
residency program leadership team scale 
and resident burnout and satisfaction. 
Multivariable logistic regression was 
conducted to determine the relationship 
between composite leadership team score 
and burnout and satisfaction, adjusting 
for age, sex, postgraduate training year, 
program location, and specialty.

To examine survey responses at the 
residency program level, we averaged 
the composite leadership team scores for 
each residency program leadership team, 
limiting the analysis to programs with 
at least 5 resident respondents to protect 
anonymity. We then used Spearman 
correlation coefficients to explore the 
relationship between mean composite 
residency program leadership team 
score and the prevalence of burnout 
and satisfaction among residents in 
each program. Sensitivity analyses 
were performed using mixed effect 
multivariable logistic regression models 
to assess the impact of the correlation 
within each residency program on 
burnout and satisfaction with the 
residency program and organization. 
All analyses were performed using SAS 
version 9.4 (SAS Institute; Cary, North 
Carolina), and a 2-sided P value of .05 
was considered statistically significant.

Results

Of the 1,146 residents who received a 
survey, 762 (66.5%) responded. Among 
respondents, the mean (standard 
deviation [SD]) age was 30.1 (3.4) 
years old, 58.0% (442/762) were 
male, most were in the first (25.3%, 
193/762), second (27.3%, 208/762), 
or third (26.4%, 201/762) year of 
postgraduate training, with fewer in 
the fourth (12.6%, 96/762), fifth (7.6%, 
58/762), or later (0.8%, 6/762) years. 
Of respondents, 71.3% (543/762) were 
located in Rochester, Minnesota, with 
12.6% (96/762), 14.0% (107/762), and 
2.1% (16/762) in Scottsdale/Phoenix, 
Arizona; Jacksonville, Florida; and the 
Mayo Clinic Health System, respectively. 
Specialty training areas represented 
among respondents included family 
medicine, internal medicine, and 
pediatrics (33.2%, 253/762), other 
direct patient care specialties (e.g., 
dermatology: 18.5%, 141/762), general 
surgery (9.8%, 75/762), other surgical 
specialties (e.g., orthopedics: 20.1%, 
153/762), anesthesia (7.6%, 58/762), and 
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other nondirect patient care specialties 
(e.g., radiology: 10.8%, 82/762; see 
Supplemental Digital Appendix 1 at 
http://links.lww.com/ACADMED/A982 

for details). Survey respondents were 
slightly younger than nonrespondents 
(median of 29 years old versus 30 years, 
P = .001). Otherwise, there were no 

statistically significant differences based 
on sex, postgraduate training year, or 
program location between respondents 
and nonrespondents (see Supplemental 
Digital Appendix 1 at http://links.lww.
com/ACADMED/A982).

Among respondents, 26.3% (199/756) 
had high emotional exhaustion, 20.2% 
(153/756) had high depersonalization, 
and 31.2% (236/756) had overall 
burnout. The majority were satisfied 
(34.4%, 261/759) or very satisfied (57.2%, 
434/759) with the residency program. 
Similarly, most were satisfied (37.8%, 
281/743) or very satisfied (51.1%, 
380/743) with the organization.

The prevalence of burnout was higher 
among respondents who did not rate 
their residency program leadership team 
favorably on each leadership dimension 
(see Table 1). The prevalences of 
satisfaction with the residency program 
and organization were higher among 
respondents who rated their residency 
program leadership team favorably on 
each leadership dimension (see Table 2).

Higher mean composite leadership team 
scores were reported by respondents who 
did not have burnout (mean [SD], 43.9 
[6.22]) in comparison to those who had 
burnout (38.9 [8.20], P < .0001).  

Table 1
Residents’ (n = 762) Prevalence of Burnout and Ratings of Their Residency Program 
Leadership Team’s Behaviors, 2019

Leadership item

% of residents reporting 
burnout

P value

Rated  
leadership  

item  
favorablya

Did not rate 
leadership  

item  
favorably

My residency program leadership team …
  holds career development conversations with me. 28.2 40.2 < .01

  empowers me to do my job. 28.1 51.0 < .001

  encourages me to suggest ideas for improvement. 26.0 55.1 < .001

  treats me with respect and dignity. 28.3 60.6 < .001

    provides helpful feedback and coaching on  
my performance.

28.0 48.3 < .001

  recognizes me for a job well done. 26.6 49.3 < .001

    keeps me informed about changes taking place  
at Mayo Clinic.

24.4 50.0 < .001

  encourages me to develop my talents and skills. 28.8 54.3 < .001

    responds appropriately to issues or concerns  
that are raised.

26.6 55.9 < .001

Overall satisfaction with residency  
program leadership team

26.9 64.7 < .001

 aFor each item, respondents rated their residency program leadership team (program director and associate 
program director) favorably if they chose “strongly agree,” “agree,” “very satisfied,” or “satisfied” in response 
to the survey item.

Table 2
Residents’ (n = 762) Prevalence of Satisfaction with the Residency Program and 
Organization and Ratings of Their Residency Program Leadership Team’s Behaviors, 2019

Leadership item

% of residents satisfied with 
residency program

% of residents satisfied with 
organization

Rated 
leadership  

item  
favorablya

Did not 
rate 

leadership  
item  

favorably P value

Rated 
leadership  

item  
favorablya

Did not 
rate 

leadership  
item  

favorably P value

My residency program leadership team …
  holds career development conversations with me. 95.1 80.6 < .001 93.2 75.8 < .001

  empowers me to do my job. 96.3 62.3 < .001 94.2 56.7 < .001

  encourages me to suggest ideas for improvement. 96.4 69.3 < .001 94.5 64.0 < .001

  treats me with respect and dignity. 94.6 59.7 < .001 92.9 48.5 < .001

  provides helpful feedback and coaching on my performance. 95.8 68.6 < .001 93.8 63.2 < .001

  recognizes me for a job well done. 96.4 71.8 < .001 94.3 67.8 < .001

  keeps me informed about changes taking place at Mayo Clinic. 96.0 79.2 < .001 94.8 72.7 < .001

  encourages me to develop my talents and skills. 95.3 54.9 < .001 92.8 52.1 < .001

  responds appropriately to issues or concerns that are raised. 96.7 63.9 < .001 94.2 61.3 < .001

Overall satisfaction with residency program  
leadership team

96.9 50.0 < .001 94.7 44.7 < .001

 a For each item, respondents rated their residency program leadership team (program director and associate program 
director) favorably if they chose “strongly agree,” “agree,” “very satisfied,” or “satisfied” in response to the survey item.
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Similarly, higher mean composite 
leadership team scores were reported 
by respondents who did not have high 
emotional exhaustion (43.6 [6.47]) 
relative to those with high emotional 
exhaustion (38.9 [8.27], P < .0001)  
and by respondents who did not have 
high depersonalization (43.6 [6.36]) 
relative to those who did (37.6 [8.66],  
P < .0001). Higher composite leadership 
team scores were also associated with 
lower emotional exhaustion (r = −0.35, 
P < .0001) and depersonalization 
(r = −0.38, P < .0001) (see Figure 1). 
Higher composite leadership team scores 
were associated with higher satisfaction 
with the residency program (r = 0.56,  
P < .0001) and organization (r = 0.59,  
P < .0001). These relationships persisted 
after adjusting for age, sex, postgraduate 
training year, program location, and 
specialty (see Table 3). For each 1-point 
increase in the composite leadership team 
score, the odds of burnout decreased 

by 9% (odds ratio [OR] 0.91, 95% 
confidence interval [CI] 0.88–0.93;  
P < .001), the odds of residency program 
satisfaction increased by 20% (OR 
1.20, 95% CI 1.15–1.26; P < .001), and 
the odds of organization satisfaction 
increased by 19% (OR 1.19, 95% CI 
1.14–1.24; P < .001).

Of the 58 total residency training 
programs represented in our survey, 
39 (67%) had at least 5 resident 
respondents. Analyzing our data at the 
program level (using data from only 
these 39 programs) revealed statistically 
significant correlations between the mean 
composite leadership team score and rates 
of burnout and satisfaction among the 
residents (see Figure 2). Specifically, as 
mean composite leadership team scores 
increased, the rate of burnout among 
residents decreased (r = −0.35, P = .03) 
and the rates of program and organization 
satisfaction increased (r = 0.67 and 0.74, 

both P < .001). The mean composite 
leadership team score remained a 
significant predictor of burnout, residency 
program satisfaction, and organization 
satisfaction in the mixed effect model 
sensitivity analyses (P < .001 for all 3 
models; data not shown).

Discussion

The findings from our large survey 
of residents across multiple training 
programs and sites demonstrate that 
program director and associate program 
director behaviors, as reported by 
residents, are strongly associated with 
resident burnout, training program 
satisfaction, and organization satisfaction, 
even after adjusting for age, sex, 
postgraduate training year, program 
location, and specialty.

In this cohort of residents, each 1-point 
gain in composite leadership team score 

Figure 1 Relationship between mean composite leadership team score and residents’ emotional exhaustion (panel A), depersonalization (panel B), 
overall satisfaction with the residency program (panel C), and overall satisfaction with the organization (panel D), from a study of the relationship 
between residents’ perceptions of residency program leadership team behaviors and their burnout and satisfaction, 2019. Error bars indicate 95% 
confidence intervals.
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was associated with 9% lower odds of 
burnout, 19% higher odds of satisfaction 
with the organization, and 20% higher 
odds of satisfaction with the residency 
program. These findings are of greater 
magnitude than those from previous 
research on practicing physicians, which 
reported that each 1-point gain in 
physicians’ ratings of their supervisors 
across similar dimensions was associated 
with 3.3% lower odds of burnout and 
9% higher odds of satisfaction with 
the organization.20 Further illustrating 
the magnitude of our results, the noted 
association between a 1-point gain in 
composite leadership team score and 
the odds of burnout translates to 38% 
lower odds of burnout for the 5-point 
difference in composite leadership team 
scores we observed between residents 
with and without burnout. At the work-
unit level, the correlations between 
composite leadership team scores and 
rates of burnout and satisfaction with the 
organization were similar for our study 
(r = −0.35 and r = 0.74, respectively) 
and the previous study of physicians 
(r = −0.33 and r = 0.68, respectively).20 
The direction of the effect, magnitude, 
and statistical significance of the findings 
in both studies collectively point to the 
potential influence of leaders’ skills on the 
professional well-being and satisfaction 
of those they supervise.

Although additional longitudinal 
research is needed, our findings 
suggest that organizations may benefit 
from evaluating and strengthening 
the leadership behaviors of program 
directors and associate program directors. 
Leadership development programs 
are widely available,34–36 but further 
investigation is required to understand 
which curricular elements best promote 
the leadership behaviors that effectively 
develop, support, empower, and 
recognize residents. Respectful behaviors 
and behaviors that address residents’ 
concerns, solicit their input, and nurture 
their development may be the most 
impactful to target if trying to reduce 
burnout.

The strengths of our study include 
the relatively high response rate, use 
of a validated instrument to measure 
burnout, and inclusion of a large sample 
of residents from multiple specialties 
and training settings. Our study also 
has limitations. First, we included 
only residents from one organization. 

Table 3
Results of a Multivariable Logistic Regression of Factors Associated With Residents’ 
Burnout, Satisfaction With the Residency Program, and Satisfaction With the 
Organization, 2019

Variable
Odds ratio  

(95% CI) P value

Burnout
    Composite leadership team score (for each additional point) 0.91 (0.88–0.93) < .001

  Gender (male vs female/other) 0.70 (0.49–0.99) .05

  Age (for each year older) 0.97 (0.91–1.03) .30

  Specialty training programa  .04b

   Anesthesiology 1.32 (0.65–2.66) .44

     Family medicine, internal medicine, pediatrics and  
adolescent medicine

Ref. Ref.

   General surgery 1.21 (0.65–2.25) .55

   Other surgical specialties 0.69 (0.40–1.19) .18

     Other direct patient care specialties 1.15 (0.68–1.94) .62

     Other nondirect patient care specialties 0.43 (0.21–0.90) .03

  Site  .36b

   Rochester, Minnesota Ref. Ref.

   Scottsdale/Phoenix, Arizona 1.09 (0.64–1.86) .76

   Jacksonville, Florida 1.56 (0.95–2.55) .08

   Mayo Clinic Health System 0.93 (0.27–3.16) .90

  Postgraduate training year (for each additional year) 1.12 (0.95–1.32) .18

Satisfaction with the residency program

  Composite leadership team score (for each additional point) 1.20 (1.15–1.26) < .001

  Gender (male vs female/other) 1.85 (0.93–3.69) .08

  Age (for each year older) 0.95 (0.86–1.06) .39

  Specialty training programa  .07b

   Anesthesiology 0.19 (0.05–0.75) .02

     Family medicine, internal medicine, pediatrics and  
adolescent medicine

Ref. Ref.

   General surgery 0.47 (0.13–1.69) .24

   Other surgical specialties 0.67 (0.19–2.39) .54

   Other direct patient care specialties 0.24 (0.07–0.80) .02

   Other nondirect patient care specialties 0.56 (0.12–2.66) .47

  Site  .08b

   Rochester, Minnesota Ref Ref

   Scottsdale/Phoenix, Arizona 0.32 (0.14–0.76) .01

   Jacksonville, Florida 0.68 (0.25–1.87) .45

   Mayo Clinic Health Systemc — —

  Postgraduate training year (for each additional year) 1.06 (0.78–1.44) .71

Satisfaction with the organization

  Composite leadership team score (for each additional point) 1.19 (1.14–1.24) < .001

  Gender (male vs female/other) 1.36 (0.73–2.52) .34

  Age (for each year older) 0.90 (0.82–0.99) .02

  Specialty training programa  .005b

   Anesthesiology 0.18 (0.05–0.64) .01

     Family medicine, internal medicine, pediatrics and  
adolescent medicine

Ref. Ref.

   General surgery 0.23 (0.07–0.74) .01

   Other surgical specialties 0.54 (0.17–1.75) .30

   Other direct patient care specialties 0.21 (0.07–0.66) .01

   Other nondirect patient care specialties 1.23 (0.24–6.21) .80

(Table continues)
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However, Mayo Clinic has one of the 
largest cohorts of residents in the United 
States, and our study included residents 
training in multiple specialties and 

in academic and community-based 
settings across multiple states. Second, 
cross-sectional studies cannot establish 
cause and effect relationships, and the 

associations we identified should thus be 
interpreted with caution. It is possible 
that dissatisfied or burned out residents 
were more likely to rate their leaders less 
favorably. However, the larger effect size 
of composite leadership team scores in 
relation to satisfaction compared with 
the effect size in relation to burnout 
indicates that burned out residents 
rating their leaders less favorably was 
likely not the primary reason for these 
findings. Longitudinal studies are needed 
to further investigate the direction of 
this relationship and, importantly, if 
leadership training or leadership changes 
influence these results.

In conclusion, program director and 
associate program director behaviors, 
as reported by residents, are strongly 
associated with resident burnout, training 
program satisfaction, and organization 
satisfaction at both the individual resident 
and program levels. Additional longitudinal 
studies are needed to determine if residency 

Figure 2 Mean composite leadership team score and program-level rate of resident burnout (panel A), rate of resident satisfaction with the training 
program (panel B), and rate of resident satisfaction with the organization (panel C), from a study of the relationship between residents’ perceptions of 
residency program leadership team behaviors and their burnout and satisfaction, 2019. Each dot represents a given residency program.

  Site  .91b

   Rochester, Minnesota Ref. Ref.

   Scottsdale/Phoenix, Arizona 0.74 (0.32–1.69) .47

   Jacksonville, Florida 1.03 (0.40–2.62) .96

   Mayo Clinic Health Systemc — —

  Postgraduate training year (for each additional year) 0.91 (0.70–1.19) .48

 aOther surgical specialties include neurologic surgery, obstetrics and gynecology, ophthalmology, orthopedics, 
otolaryngology, peripheral nerve surgery, plastics, thoracic, vascular, oral and maxillofacial, orthodontics, surgical 
critical care, and urology. Other direct patient care specialties include dermatology, emergency medicine, child 
and adolescent neurology, neurology, physical medicine and rehabilitation, psychiatry, radiation oncology, and 
transitional year. Other nondirect patient care specialties include diagnostic radiology, interventional radiology-
integrated, and pathology.

 bOverall P value for the category.
 cUnable to determine due to no residents reporting dissatisfaction.

Table 3
(Continued)

Variable
Odds ratio  

(95% CI) P value
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leadership team behaviors predict future 
resident well-being and satisfaction and if 
leadership training for program directors 
and associate program directors ultimately 
improves the training experience and work 
lives of residents. 

Funding/Support: Funding for this study was 
provided by the Mayo Clinic School of Graduate 
Medical Education Program Innovation Award. 
The funder had no role in the study design; in the 
collection, analysis, and interpretation of data; in 
the writing of the report; and in the decision to 
submit the article for publication

Other disclosures: None reported.

Ethical approval: The Mayo Clinic institutional 
review board approved this study on September 
4, 2018 (#18-008199).

Previous presentations: Accreditation Council for 
Graduate Medical Education Annual Educational 
Conference, February 2020, San Diego, California.

L.N. Dyrbye is professor of medicine and medical 
education, and co-director, Mayo Clinic Program 
on Physician Well-Being, Mayo Clinic, Rochester, 
Minnesota.

A.N. Leep Hunderfund is assistant professor of 
neurology, Mayo Clinic, and director for learning 
environment and educational culture, Mayo Clinic 
Alix School of Medicine, Rochester, Minnesota.

R.C. Winters is assistant professor of emergency 
medicine and medical director of professional 
leadership development, Mayo Clinic Care Network, 
Mayo Clinic, Rochester, Minnesota.

S.M. Moeschler is associate professor of 
anesthesiology, Mayo Clinic, Rochester, Minnesota.

B.E. Vaa Stelling is assistant professor of 
medicine, Mayo Clinic, Rochester, Minnesota.

E.J. Dozois is professor of surgery, Mayo Clinic, 
Rochester, Minnesota.

D.V. Satele is statistician, Department of Health 
Sciences Research, Mayo Clinic, Rochester, Minnesota.

C.P. West is professor of medicine, medical 
education, and biostatistics, and co-director, Mayo 
Clinic Program on Physician Well-Being, Mayo Clinic, 
Rochester, Minnesota.

References
 1 Dyrbye L, Shanafelt T. A narrative review on 

burnout experienced by medical students 
and residents. Med Educ. 2016;50:132–149.

 2 Dyrbye L, Herrin J, West CP, et al. Association 
of racial bias with burnout among 
resident physicians. JAMA Netw Open. 
2019;2:e197457.

 3 Dyrbye LN, Burke SE, Hardeman RR, et 
al. Association of clinical specialty with 
symptoms of burnout and career choice 
regret among US resident physicians. JAMA. 
2018;320:1114–1130.

 4 Dewa CS, Loong D, Bonato S, Trojanowski 
L, Rea M. The relationship between 
resident burnout and safety-related and 
acceptability-related quality of healthcare: A 
systematic literature review. BMC Med Educ. 
2017;17:195.

 5 International Classification of Diseases 11 for 
Mortality and Morbidity Statistics. Version 
04/2019. QD85 Burn-out. https://icd.who.
int/browse11/l-m/en#/http://id.who.int/icd/
entity/129180281. Accessed May 12, 2020.

 6 van Vendeloo SN, Godderis L, Brand PLP, 
Verheyen KCPM, Rowell SA, Hoekstra H. 
Resident burnout: Evaluating the role of 
the learning environment. BMC Med Educ. 
2018;18:54.

 7 Sargent MC, Sotile W, Sotile MO, Rubash 
H, Barrack RL. Stress and coping among 
orthopaedic surgery residents and faculty. J 
Bone Joint Surg Am. 2004;86:1579–1586.

 8 West CP, Huschka MM, Novotny PJ, et al. 
Association of perceived medical errors with 
resident distress and empathy: A prospective 
longitudinal study. JAMA. 2006;296:1071–
1078.

 9 National Academies of Sciences, Engineering, 
and Medicine. Taking Action Against 
Clinician Burnout: A Systems Approach to 
Professional Well-Being. Washington, DC: 
The National Academies Press; 2019.

 10 Dzau VJ, Kirch DG, Nasca TJ. To care is 
human—Collectively confronting the 
clinician-burnout crisis. N Engl J Med. 
2018;378:312–314.

 11 Accreditation Council for Graduate Medical 
Education. Common program requirements 
(residency). https://www.acgme.org/
Portals/0/PFAssets/ProgramRequirements/
CPRResidency2019.pdf. Effective July 1, 
2019. Accessed May 12, 2020.

 12 West CP, Dyrbye LN, Erwin PJ, Shanafelt 
TD. Interventions to prevent and reduce 
physician burnout: A systematic review and 
meta-analysis. Lancet. 2016;388:2272–2281.

 13 Panagioti M, Panagopoulou E, Bower P, et al. 
Controlled interventions to reduce burnout 
in physicians: A systematic review and meta-
analysis. JAMA Intern Med. 2017;177:195–
205.

 14 Cook AF, Arora VM, Rasinski KA, Curlin 
FA, Yoon JD. The prevalence of medical 
student mistreatment and its association with 
burnout. Acad Med. 2014;89:749–754.

 15 Prins JT, Gazendam-Donofrio SM, Dillingh 
GS, van de Wiel HB, van der Heijden FM, 
Hoekstra-Weebers JE. The relationship 
between reciprocity and burnout in Dutch 
medical residents. Med Educ. 2008;42:721–728.

 16 Golub JS, Weiss PS, Ramesh AK, Ossoff 
RH, Johns MM 3rd. Burnout in residents of 
otolaryngology-head and neck surgery: A 
national inquiry into the health of residency 
training. Acad Med. 2007;82:596–601.

 17 Kimo Takayesu J, Ramoska EA, Clark TR, et 
al. Factors associated with burnout during 
emergency medicine residency. Acad Emerg 
Med. 2014;21:1031–1035.

 18 Attenello FJ, Buchanan IA, Wen T, et al. 
Factors associated with burnout among US 
neurosurgery residents: A nationwide survey. 
J Neurosurg. 2018;129:1349–1363.

 19 Mougalian SS, Lessen DS, Levine RL, et 
al. Palliative care training and associations 
with burnout in oncology fellows. J Support 
Oncol. 2013;11:95–102.

 20 Shanafelt TD, Gorringe G, Menaker R, et al. 
Impact of organizational leadership on 
physician burnout and satisfaction. Mayo 
Clin Proc. 2015;90:432–440.

 21 Wei H, Sewell KA, Woody G, Rose MA. The 
state of the science of nurse work environments 

in the United States: A systematic review. Int J 
Nurs Sci. 2018;5:287–300.

 22 Pisanti R, van der Doef M, Maes S, Lazzari D, 
Bertini M. Job characteristics, organizational 
conditions, and distress/well-being among 
Italian and Dutch nurses: A cross-national 
comparison. Int J Nurs Stud. 2011;48:829–837.

 23 Li B, Bruyneel L, Sermeus W, et al. 
Group-level impact of work environment 
dimensions on burnout experiences among 
nurses: A multivariate multilevel probit 
model. Int J Nurs Stud. 2013;50:281–291.

 24 Lewis HS, Cunningham CJ. Linking nurse 
leadership and work characteristics to 
nurse burnout and engagement. Nurs Res. 
2016;65:13–23.

 25 Boamah SA, Read EA, Spence Laschinger 
HK. Factors influencing new graduate nurse 
burnout development, job satisfaction and 
patient care quality: A time-lagged study. J 
Adv Nurs. 2017;73:1182–1195.

 26 Spence Laschinger HK, Grau AL, Finegan J, 
Wilk P. Predictors of new graduate nurses’ 
workplace well-being: Testing the job 
demands-resources model. Health Care 
Manage Rev. 2012;37:175–186.

 27 Harms PD, Credé M, Tynan M, Leon M, 
Jeung W. Leadership and stress: A meta-
analytic review. Leadersh Q. 2017;28: 
178–194.

 28 Maslach C, Jackson SE, Leiter MP. Maslach 
Burnout Inventory Manual. 3rd ed. Palo Alto, 
CA: Consulting Psychologists Press; 1996.

 29 West CP, Dyrbye LN, Satele DV, Sloan JA, 
Shanafelt TD. Concurrent validity of single-
item measures of emotional exhaustion and 
depersonalization in burnout assessment. J 
Gen Intern Med. 2012;27:1445–1452.

 30 West CP, Dyrbye LN, Sloan JA, Shanafelt 
TD. Single item measures of emotional 
exhaustion and depersonalization are 
useful for assessing burnout in medical 
professionals. J Gen Intern Med. 
2009;24:1318–1321.

 31 West CP, Shanafelt TD, Kolars JC. Quality 
of life, burnout, educational debt, and 
medical knowledge among internal medicine 
residents. JAMA. 2011;306:952–960.

 32 Shanafelt TD, Hasan O, Dyrbye LN, et al. 
Changes in burnout and satisfaction with 
work-life balance in physicians and the 
general US working population between 
2011 and 2014. [Erratum appears in Mayo 
Clin Proc. 2016;91:276]. Mayo Clin Proc. 
2015;90:1600–1613.

 33 American Association for Public Opinion 
Research. Standard definitions: Final 
dispositions of case codes and outcome 
rates for surveys. https://www.aapor.org/
AAPOR_Main/media/publications/Standard-
Definitions20169theditionfinal.pdf. Revised 
2016. Accessed May 12, 2020.

 34 Frich JC, Brewster AL, Cherlin EJ, Bradley 
EH. Leadership development programs for 
physicians: A systematic review. J Gen Intern 
Med. 2015;30:656–674.

 35 Lucas R, Goldman EF, Scott AR, Dandar 
V. Leadership development programs at 
Academic Health Centers: Results of a 
national survey. Acad Med. 2018;93:229–236.

 36 Moore Simas TA, Cain JM, Milner RJ, et al. A 
systematic review of development programs 
designed to address leadership in academic 
health center faculty. J Contin Educ Health 
Prof. 2019;39:42–48.

https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/129180281
https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/129180281
https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/129180281
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRResidency2019.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRResidency2019.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRResidency2019.pdf
https://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf
https://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf
https://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf

