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Abstract

Objective: To evaluate the relationships between immediate supervisors’ leadership qualities and the
subsequent levels and changes in burnout and satisfaction of supervised physicians 2 years later.
Participants and Methods: In 2015 and 2017 physicians were asked to complete surveys that included
the 9-item Mayo Clinic Leadership Score (range, 9 to 45) assessing their supervisor, an item about
satisfaction with the organization, and two items from the Maslach Burnout Inventory. Individual
participants’ responses to the surveys were linked.
Results: Among the 3698 physicians invited to complete both the 2015 and 2017 survey, 1795
(48.5%) responded. The mean composite baseline leadership score was 38.1 (SD, 8.4). Lower mean
baseline leadership scores were reported by physicians who had burnout (mean [SD], 36.0 [9.7] vs
39.1 [7.3]; P<.001) 2 years later in comparison to those who did not have burnout 2 years later. In
multivariable analysis, higher baseline leadership score of supervisors was independently associated
with lower odds of physicians having burnout 2 years later (for each 1-point increase, odds ratio, 0.98;
95% CI, 0.96 to 0.99; P¼.002) after adjusting for burnout at baseline, age, gender, length of service,
and specialty. Baseline composite leadership score of supervisors was also independently associated
with physicians’ satisfaction with the organization 2 years later (odds ratio, 1.05; 95% CI, 1.03 to 1.07;
P<.0001).
Conclusion: Physicians’ ratings of their immediate supervisors’ leadership qualities were associated
with their subsequent levels and changes in burnout and satisfaction 2 years later. Additional studies
are needed to determine the effect of sharing such scores with immediate supervisors and providing
additional leadership training to those with low scores, and if doing so ultimately reduces burnout and
improves satisfaction of the supervised physicians.
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S ymptoms of burnout are prevalent
among physicians,1,2 and they are
associated with indicators of subopti-

mal patient care and professional behaviors,
as well as lower productivity and turn-
over.3-9 As a result, leaders in medicine
have called for national as well as local
health system response.2,10,11 There are fac-
tors within the control of health care organi-
zations that impact work stress and,
ultimately, burnout prevalence among
physicians.2,3,12,13 For example, local
Mayo Clin Proc. n October 2021;9
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leadership behaviors have previously been
shown to relate to physicians’ symptoms of
burnout and satisfaction with the organiza-
tion on cross-sectional analysis.14 In a study
of 3896 physicians who rated their immedi-
ate physician supervisor across 12 leadership
dimensions, each 1-point higher composite
leadership score was associated with a 3.3%
lower odds of burnout and 9% higher odds
of satisfaction of the physicians supervised.14

These findings resonate with other
studies inside and outside of medicine
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showing that behaviors of immediate super-
visors are associated with stress and symp-
toms of burnout among those they
oversee.15,16 Much of this work, however,
has been cross-sectional,15 limiting not
only our understanding regarding the direc-
tion of the relationship, but also of how to
react when local leaders receive poor ratings
by those who they supervise. We used a pro-
spective longitudinal study design to eval-
uate the relationships between immediate
supervisor’s leadership qualities and the sub-
sequent levels and changes in burnout and
satisfaction of supervised physicians 2 years
later.
PARTICIPANTS AND METHODS

Participants
We conducted a longitudinal multisite,
single-institution study including physicians
who worked at Mayo Clinic in Rochester,
Minnesota; Phoenix and Scottsdale, Arizona;
Jacksonville, Florida; and Mayo Clinic
Health System campuses in Wisconsin and
Minnesota (community-based hospitals and
health care facilities). All non-trainee physi-
cians received an invitation to complete the
all-staff survey administered by an external
consulting firm in 2015 and 2017. Physi-
cians who responded to both these surveys
were included in this study. Survey comple-
tion was voluntary, and all data were
confidential.

An external consulting firm administered
the survey, tracked responses, and matched
individual survey responses at both time-
points. These data were also linked to
Mayo Cliniceprovided employee personnel
data (gender, age, specialty, and duration
of employment at Mayo Clinic). The subse-
quent de-identified, linked data set was for-
warded for analysis. The study was
approved by the Mayo Clinic Institutional
Review Board.
Measures
The 2015 and 2017 surveys included ques-
tions on immediate supervisor leadership
qualities, professional burnout, and satisfac-
tion with the organization.
Mayo Clin Proc. n October 2021;96(10):2598-2605 n https://doi.org
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Mayo Clinic Leadership Score. The surveys
included 9 of the original 12 Mayo Clinic
Leadership items (see Supplemental Table 1,
available at http://www.mayoclinic
proceedings.org).14,16 Three items were
eliminated after the 2013 administration as
subsequent factor analysis suggested these
items did not contribute meaningfully to the
overall score. For eight of the items, the
response options included a 5-point scale for
responders to indicate their level of agree-
ment (1 ¼ strong disagree; 5 ¼ strongly
agree). For the ninth item, responders rated
their overall level of satisfaction with their
immediate supervisor using a 5-point scale
(1 ¼ very dissatisfied; 5 ¼ very satisfied). We
summed the responses for the nine items to
obtain a composite leadership score (range, 9
to 45), with higher scores indicating more
favorable views of the immediate physician
supervisor.14,16 The name of each physician’s
immediate supervisor was obtained from
personnel records and provided to the
external consulting firm along with pictures
of immediate supervisors. The external
consulting firm embedded the name and
picture of each physician’s immediate super-
visor within each survey just prior to the
leadership items. This step was taken to help
ensure the responder was reflecting on the
leadership behaviors of their designated im-
mediate supervisor.

Burnout. Similar to methodology in other
large studies,16-20 we used two single-item
measures (“I feel burned out from my
work” [a question on emotional exhaustion]
and “I’ve become more callous toward peo-
ple since I started this job” [a question on
depersonalization]) from the Maslach
Burnout Inventory to measure symptoms of
burnout. Response options range from
“never” to “every day” on a 7-point scale.
Previous studies including more than 10,000
physicians and medical students have
established that these two single-item mea-
sures stratify the risk of burnout.21,22

Consistent with former studies,17,18 those
who indicated a frequency of once or more
per week (a high score) on either item were
considered to have overall burnout.21,22
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TABLE 1. Demographic Characteristics, Burnout,
and Satisfaction of 1795 Physicians, 2015

Characteristics n (%)

Age, years
<35 115 (6.4)
35-44 519 (28.9)
45-54 588 (32.8)
55-64 474 (26.4)
�65 99 (5.5)

Sex

Female 557 (31.0%)
Male 1238 (69.0)

Duration of employment
at Mayo Clinic, years

<5 549 (30.6)
6-10 319 (17.8)
11-15 349 (19.4)
>15 578 (32.2)

Specialtya

Primary care 140 (7.8)
Internal medicine or
pediatric subspecialty

392 (21.8)

Surgical 218 (12.1)
Radiology 99 (5.5)
Anesthesia 113 (6.3)
Pathology/laboratory medicine 106 (5.9)
Other medical specialties 446 (24.8)
Other 281 (15.7)

aPrimary care included general internal medicine, general pe-
diatrics, family medicine. Other medical specialties area
included dermatology, neurology, physical medicine and
rehabilitation, psychology, radiation oncology.
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Satisfaction With the Organization. The sur-
vey included an item that asked about overall
satisfaction with the organization: “Consid-
ering everything, how would you rate your
overall satisfaction with Mayo Clinic as a
whole at the present time?”with response op-
tions across five levels from very dissatisfied
(1) to very satisfied (5). Responses were
dichotomized, with those who responded
“very satisfied” or “satisfied” considered satis-
fied with the organization.

Analyses
We calculated basic summary statistics and
used analysis of variance to compare the
mean baseline leadership score across each
level of burnout and satisfaction. Next, we
conducted multivariable logistic regressions
to evaluate the relationship between baseline
composite leadership score and subsequent
overall burnout, high emotional exhaustion,
or high depersonalization. These multivari-
able models included age, gender, length of
service, and specialty in addition to the rele-
vant baseline variable: overall burnout, high
emotional exhaustion, or high depersonal-
ization. We also conducted multivariable lo-
gistic regression to evaluate the relationship
between baseline composite leadership score
and subsequent overall satisfaction with the
organization. These multivariable models
included age, gender, length of service, and
specialty, along with baseline satisfaction
with the organization. We used a 5% type I
error rate and two-sided alternative hypothe-
ses. SAS version 9 (SAS Institute, Inc., Cary,
NC) was used for all analyses.

RESULTS
Among the 3698 physicians invited to com-
plete both the 2015 and 2017 survey, 1795
(48.5%) responded. Demographics of these
1795 physicians (reported in 2015) are
shown in Table 1. In 2015 and 2017, these
1795 physicians were somewhat more likely
to be midcareer or later than study nonpar-
ticipants (Supplement Table 2, available at
http://www.mayoclinicproceedings.org).

Among responders, 392 (22.2%) had
symptoms of chronic burnout (burnout in
both 2015 and 2017), 196 (11.1%) recovered
Mayo Clin Proc. n October 2021;9
from symptoms of burnout from 2015 to
2017, 211 (12.0%) had new symptoms of
burnout in 2017, and 963 (54.7%) did not
have symptoms of burnout at either time-
point. In terms of satisfaction with the organi-
zation, 1293 (73.3%) were satisfied at both
time points, 144 (8.2%) were dissatisfied at
baseline but were satisfied 2 years later, 149
(8.4%) were satisfied at baseline but dissatis-
fied 2 years later, and 179 (10.1%) were dissat-
isfied at both time points. Themean composite
baseline leadership score was 38.1 (SD, 8.4).
Burnout
Lower mean baseline composite leadership
scores (reflecting less favorable views of im-
mediate supervisors) were reported by phy-
sicians who had burnout (mean [SD], 36.0
[9.7] vs 39.1 [7.3], P<.001), high emotional
6(10):2598-2605 n https://doi.org/10.1016/j.mayocp.2021.01.035
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exhaustion (36.2 [9.6] vs 39.0 [7.5],
P<.001), and high depersonalization (35.4
[10.2] vs 38.6 [7.8], P<.001) 2 years later
in comparison to those who did not have
burnout, high emotional exhaustion, or
high depersonalization 2 years later. Simi-
larly, baseline composite leadership score of
immediate physician supervisors was associ-
ated with subsequent severity of emotional
exhaustion (P<.001) (Figure A) and deper-
sonalization (P<.001) (Figure B), when
treated as continuous variables, of physicians
they supervised 2 years later.

After adjusting for age, gender, length of
service, and specialty, burnout at baseline
was the strongest predictor of burnout 2
years later (odds ratio [OR], 8.26; 95% CI,
6.43 to 10.61; P<.001) (Table 2). However,
higher baseline composite leadership score
of immediate supervisors remained indepen-
dently associated with lower odds of physi-
cians having burnout 2 years later (for each
1-point increase OR, 0.98; 95% CI, 0.96 to
0.99; P¼.002) after adjusting for burnout at
baseline, age, gender, length of service, and
specialty. When we repeated the multivari-
able analyses for high emotional exhaustion
or high depersonalization, rather than over-
all burnout, higher baseline composite lead-
ership score of immediate supervisors was
independently associated with lower odds
of physicians having high emotional exhaus-
tion (for each 1-point increase OR 0.98; 95%
CI, 0.96 to 0.99; P¼.004) (Supplemental
Table 2) or high depersonalization (for
each 1-point increase OR, 0.98; 95% CI,
0.96 to 0.99; P¼.04) (Supplemental
Table 3, available at http://www.
mayoclinicproceedings.org) 2 years later,
controlling for baseline high emotional
exhaustion or depersonalization, respec-
tively. Other factors independently associ-
ated with increased odds of burnout
included age and specialty, with older physi-
cians at lower risk for burnout, high
emotional exhaustion, and high depersonal-
ization and primary care physicians at higher
risk for burnout and high emotional exhaus-
tion than most other specialties (Table 2;
and Supplemental Tables 3 and 4, available
at http://www.mayoclinicproceedings.org).
Mayo Clin Proc. n October 2021;96(10):2598-2605 n https://doi.org
www.mayoclinicproceedings.org
Satisfaction With the Organization
On unadjusted univariate analysis, higher
baseline composite leadership score of im-
mediate supervisors was associated with
more favorable overall satisfaction with
the organization among physicians
(P<.001) (Figure C). Satisfaction with the
organization at baseline was the strongest
predictor of satisfaction with the organiza-
tion 2 years later (OR, 9.42; 95% CI,
6.68 to 13.30; P<.001) (Table 3). Baseline
composite leadership score of immediate
supervisors was also independently associ-
ated with physicians’ satisfaction with
the organization 2 years later (OR, 1.05;
95% CI, 1.03 to 1.07; P<.001) on multivari-
able analysis adjusting for baseline satisfac-
tion with the organization, age, gender,
length of service, and specialty. Specialty
was independently associated with satisfac-
tion with the organization in 2017, with
primary care physicians less likely to be
satisfied than most other specialties
(Table 3).

DISCUSSION
This prospective study shows that higher
ratings of immediate supervisor leadership
behaviors were associated with lower odds
of burnout, high emotional exhaustion, and
high depersonalization, and higher odds of
satisfaction with the organization among
physicians supervised 2 years later. This
finding persisted across physician specialties,
and after adjusting for burnout and satisfac-
tion with the organization at baseline, as well
as for demographics and length of
employment.

Baseline composite leadership score of
immediate supervisors was independently
associated with lower odds of physicians
having burnout (for each 1-point increase
OR, 0.98; 95% CI, 0.96 to 0.99), high
emotional exhaustion (for each 1-point in-
crease OR, 0.98; 95% CI, 0.96 to 0.99),
and high depersonalization (for each
1-point increase OR, 0.98; 95% CI, 0.96 to
0.99) and higher odds of satisfaction (for
each 1-point increase OR, 1.05; 95% CI,
1.03 to 1.07) 2 years later on multivariable
analysis. The ORs and accompanying 95%
/10.1016/j.mayocp.2021.01.035 2601
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FIGURE. Mean Baseline Composite Leadership Score by (A) emotional
exhaustion (P<.0001), (B) depersonalization (P<.0001), and (C) satisfaction
with the organization (P<.0001) 2 years later. Significant differences in
composite leadership scores across levels of burnout and satisfaction are
seen. Error bars indicate 95% CIs. T1, first questionnaire; T2, second
questionnaire.
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CIs reflect associations with a 1-point
change in leadership score, which has a
large 9 to 45 point scale range. To show
the magnitude of the observed associations,
a half SD23 (approximately 4-point) higher
rating of their immediate supervisor at
baseline by physicians was associated with
an 8% lower odds of burnout, high
emotional exhaustion, and high depersonal-
ization, and the associated values at the
ends of the 95% CIs are similarly larger
than the 95% CIs a 1-point change might
suggest. Given the large range of the leader-
ship score scale, even small increases in the
leadership score can have substantial
impact on the odds of burnout experienced
by direct reports.

More than 40% of physicians have sub-
stantial symptoms of burnout,1 and burnout
is associated with 1.4 to 2-fold greater odds
of self-reported medical error, being
involved in a medical malpractice litigation
claim, turnover, and reduction in productiv-
ity among physicians.1,3-9,24,25 Given these
prevalence and impact data, the observed
reduction in the odds of burnout in this
study is likely to have clinically meaningful
impact on quality of care and access to
care. Similarly, given the multitude of fac-
tors (eg, benefits, workload) that impact
physicians’ satisfaction with the organiza-
tion, the magnitude of the association be-
tween composite leadership score and
subsequent satisfaction with the organiza-
tion is notable, especially as the leadership
behaviors explored are likely to be modifi-
able through professional development
activities.26-29

This study also highlights the challenges
faced by primary care physicians. In general,
physicians specializing in family medicine,
general internal medicine, and general pedi-
atrics were more likely to experience
burnout and high emotional exhaustion
and be dissatisfied with the organization in
this study. Other large studies have similarly
reported that physicians at the front lines of
care (eg, primary care, emergency medicine,
obstetrics and gynecology, and neurology)
have an elevated risk of burnout.1,19

Whether this apparent elevated risk is due
6(10):2598-2605 n https://doi.org/10.1016/j.mayocp.2021.01.035
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TABLE 2. Multivariable Analysis to Identify Factors Associated With 2017 Symptoms of Burnout

Odds ratio (95% CI) P Overall P

Baseline leadership score (for each 1-point increase)a 0.98 (0.96 to 0.99) .002

Baseline burnouta 8.26 (6.43 to 10.61) <.001

Gender (referent: male)a 0.85 (0.65 to 1.11) .24

Age (referent: younger than 35)a Reference .02
35-44 1.20 (0.68 to 2.10) .53
45-54 1.18 (0.63 to 2.20) .61
55-64 0.96 (0.49 to 1.88) .90
�65 0.28 (0.10 to 0.78) .02

Duration of employment (referent: 5 or fewer),a years Reference .55
6-10 0.95 (0.65 to 1.39) .79
11-15 1.23 (0.81 to 1.89) .33
>15 1.00 (0.64 to 1.56) .99

Specialty (referent: primary care) Reference <.001
Anesthesiology 0.17 (0.09 to 0.36) <.001
Pathology and laboratory medicine 0.62 (0.33 to 1.18) .15
Internal medicine or pediatric subspecialty 0.59 (0.36 to 0.96) .03
Other medical specialties 0.52 (0.32 to 0.84) .01
Other 0.31 (0.18 to 0.52) <.001
Radiology 0.70 (0.37 to 1.35) .29
Surgery 0.58 (0.34 to 0.99) .05

a2015 survey.

SUPERVISORS’ LEADERSHIP BEHAVIORS
to additional clerical burdens (eg, prior au-
thorizations, prescription refills, durable
medical equipment forms, assisted living
and nursing home forms, and quality mea-
sures), inadequate appointment lengths to
handle increasing rates of multiple comor-
bidities and an aging population, or other
factors warrants exploration.2,30

The variability in burnout and satisfac-
tion by specialty emphasizes the need for
tailored interventions to address factors
within the local work environment contrib-
uting most to burnout and dissatisfaction
within similar groups of physicians.
Although overarching approaches at the
level of the organizational and external regu-
latory environment are likely to benefit all
physicians, these should be coupled with
locally relevant approaches that address
contributing factors within the sphere of in-
fluence of the work-unit leaders. Findings
from this study build on previous cross-
sectional findings14 and suggest that regu-
larly measuring physician views of their
immediate supervisor’s behaviors may be a
useful organizational strategy. Additional
Mayo Clin Proc. n October 2021;96(10):2598-2605 n https://doi.org
www.mayoclinicproceedings.org
studies are needed to determine the effect
of sharing such scores with immediate su-
pervisors (ie, consequential validity) and if
providing additional leadership training to
those with low scores improves the Mayo
Clinic Leadership score (ie, demonstrates
sensitivity to change) and, ultimately, re-
duces burnout and improves satisfaction of
the supervised physicians. Although inter-
vention studies to reduce burnout are
limited,31,32 a strategy that leverages strong
leaders to use a participatory management
style to develop, implement, and measure
the impact of local interventions is worth
pursuing. Targets for such interventions
could include work load, workflow, and
distribution of work tasks, but should be
co-created between physician leaders and
physicians within each specialty or working
group.2,33

Study Limitations
This study has limitations. First, it was con-
ducted at a single organization. The cohort,
however, included physicians from all spe-
cialties working in academic hospitals in
/10.1016/j.mayocp.2021.01.035 2603
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TABLE 3. Multivariable Analysis to Identify Factors Associated With 2017 Satisfaction With the Organization

Odds ratio (95% CI) P Overall P

Baseline leadership score (for each 1-point increase)a 1.05 (1.03 to 1.07) <.001

Baseline satisfied with the organizationa 9.42 (6.68 to 13.30) <.001

Gender (referent: male)a 1.25 (0.91 to 1.73) .17

Age (referent: younger than 35),a years Reference .13
35-44 0.76 (0.38 to 1.52) .43
45-54 1.17 (0.53 to 2.59) .69
55-64 1.57 (0.67 to 3.68) .30
�65 1.03 (0.37 to 2.87) .95

Duration of employment (referent: �5),a years Reference .13
6-10 1.53 (0.94 to 2.49) .09
11-15 0.87 (0.52 to 1.47) .61
>15 0.86 (0.5 to 1.50) .60

Specialty (referent: primary care) Reference .001
Anesthesiology 4.22 (1.79 to 9.93) .001
Pathology and laboratory medicine 1.44 (0.68 to 3.05) .34
Internal medicine or pediatric subspecialty 1.01 (0.57 to 1.78) .97
Other medical specialties 1.90 (1.06 to 3.41) .03
Other 1.70 (0.89 to 3.27) .11
Radiology 2.22 (0.87 to 5.68) .09
Surgery 2.11 (1.07 to 4.14) .03

a2015 survey.
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Minnesota, Arizona, and Florida, as well as
in community-based hospitals and health
care facilities in the Midwest. Although the
response rate of nearly 50% is higher than
most longitudinal studies of physicians,
response bias is possible. There were also
differences in age, length of service, and
sex between responders and nonresponders.
Second, we cannot determine if the relation-
ships are causal, although the temporal
sequence of survey measures suggests that
baseline composite leadership score acted
as a predictor of subsequent burnout and
satisfaction. Third, we explored a limited
number of factors likely to be associated
with burnout and satisfaction, and additional
variables beyond those measured in this
study may impact these outcomes. Strengths
include use of a validated metric to assess
symptoms of burnout and inclusion of phy-
sicians from multiple specialties and practice
settings.

CONCLUSION
Leadership qualities of immediate supervi-
sors predict the professional well-being and
satisfaction of physicians they supervise.
Mayo Clin Proc. n October 2021;9
Studies are needed to determine how best
to enhance leadership attributes of immedi-
ate physician supervisors as a strategy to
improve the work environment. Doing so
could reduce physician burnout and
improve satisfaction, both of which have
the potential to improve quality of care and
patient satisfaction.3-9
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