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Abstract

Objective: To evaluate physician burnout, well-being, and work unit safety grades in relationship 

to perceived major medical errors.

Participants and Methods: From August 28, 2014, to October 6, 2014, we conducted a 

population-based survey of US physicians in active practice regarding burnout, fatigue, suicidal 

ideation, work unit safety grade, and recent medical errors. Multivariate logistic regression and 

mixed-effects hierarchical models evaluated the associations among burnout, well-being measures, 

work unit safety grades, and medical errors.

Results: Of 6695 responding physicians in active practice, 6586 provided information on the 

areas of interest: 3574 (54.3%) reported symptoms of burnout, 2163 (32.8%) reported excessive 

fatigue, and 427 (6.5%) reported recent suicidal ideation, with 255 of 6563 (3.9%) reporting a 

poor or failing patient safety grade in their primary work area and 691 of 6586 (10.5%) reporting a 

major medical error in the prior 3 months. Physicians reporting errors were more likely to have 

symptoms of burnout (77.6% vs 51.5%; P<.001), fatigue (46.6% vs 31.2%; P<.001), and recent 

suicidal ideation (12.7% vs 5.8%; P<.001). In multivariate modeling, perceived errors were 

independently more likely to be reported by physicians with burnout (odds ratio [OR], 2.22; 95% 
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CI, 1.79–2.76) or fatigue (OR, 1.38; 95% CI, 1.15–1.65) and those with incrementally worse work 

unit safety grades (OR, 1.70; 95% CI, 1.36–2.12; OR, 1.92; 95% CI, 1.48–2.49; OR, 3.12; 95% 

CI, 2.13–4.58; and OR, 4.37; 95% CI, 2.06–9.28 for grades of B, C, D, and F, respectively), 

adjusted for demographic and clinical characteristics.

Conclusion: In this large national study, physician burnout, fatigue, and work unit safety grades 

were independently associated with major medical errors. Interventions to reduce rates of medical 

errors must address both physician well-being and work unit safety.

Medical errors are common in the US health care system. The 1999 Institute of Medicine 

report To Err Is Human1 and subsequent studies2–4 have cemented medical errors as a major 

source of inpatient deaths in the United States, responsible for about 100,000 to 200,000 

deaths yearly. Serious nonfatal medical errors occur at 10- to 20-fold higher rates than fatal 

errors5 and continue to remain prevalent despite widespread quality improvement efforts.
3,6,7

Burnout and poor well-being have been recognized as common occupational hazards among 

health care professionals. Among US physicians, burnout prevalence is estimated at greater 

than 50%,8 excessive fatigue is reported by 45%,9 and the suicide rate is 3- to 5-fold higher 

than in the general population.10,11

Distress in health care professionals has been associated with patient safety events, including 

medical errors.12 Most studies evaluating health care professional burnout and quality of 

care have found an inverse relationship,13–19 although this finding has not been universal.
20–22 Poor physician well-being in other domains (eg, fatigue, depression, poor quality of 

life) has been linked to reduced patient safety in many,16,18,22,23 but not all,21,24 studies. 

Most reports have been cross-sectional observational studies, and a nuanced understanding 

of the potentially bidirectional connection between physician well-being and patient safety 

remains in its infancy.25,26

Safety grades provide a summary reflection of the patient safety practices of a work unit and 

have been operationalized at the hospital or work unit level through data-driven metrics, 

subjective assessments, or both.27 The relationship between work unit safety grades and 

patient outcomes remains controversial, and the influence of physician well-being on this 

relationship is unknown.28–30 A deeper understanding of the associations between physician 

well-being and patient safety may inform policies and system-based approaches to improve 

outcomes for physicians and their patients.

In the present study we sought to (1) describe burnout, fatigue, and depressive symptoms in 

relationship to medical errors in a large sample of US physicians and (2) evaluate the 

relationships between physician burnout and work unit safety grade in relationship to 

medical errors.

PARTICIPANTS AND METHODS

We conducted a cross-sectional, national survey of US physicians between August 28, 2014, 

and October 6, 2014.31 A detailed description of the survey administration process, 
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participation rates, and demographic characteristics has been published previously.8,31 The 

physician sample for the survey was assembled using the American Medical Association’s 

Physician Masterfile, a nearly complete record of all US physicians independent of 

American Medical Association membership, and included physicians of all specialty 

disciplines. The stated purpose of the study in the invitation was to better understand the 

factors that contribute to satisfaction in US physicians and did not specifically mention 

burnout, work unit safety, or medical errors. Participation was voluntary, and all responses 

were anonymous. Of the 35,922 physicians who opened an invitation, 6880 (19.2%) 

completed surveys, and evaluation for response bias by comparing early responders vs late 

responders suggested that the respondents were representative of all US physicians who 

received an invitation.8 The demographic characteristics of participants relative to all 

835,451 US physicians in the Physician Masterfile were generally similar, although 

participants were slightly older (median age, 56 years vs 51.5 years).8 Among these 6880 

participants, the 6695 (97.3%) in active clinical practice at the time of the survey were 

included in this analysis on burnout, well-being, work unit safety, and medical errors.

Study Measures

The survey included 60 questions. Responding physicians provided information regarding 

basic demographic (age, sex, and relationship status) and professional (specialty, practice 

setting, and hours worked per week) characteristics. Standardized survey tools were used to 

assess burnout32 and well-being.33–35

Burnout and Well-being

Burnout was measured using the Maslach Burnout Inventory, a 22-item questionnaire 

considered the criterion standard for measuring burnout.32,36,37 Consistent with convention,
38–40 we classified physicians with a high score on the depersonalization (DP) or emotional 

exhaustion (EE) subscale of the Maslach Burnout Inventory as having at least one 

manifestation of professional burnout.37

Fatigue was measured using a standardized linear analog self-assessment question. 

Respondents were asked to indicate their level of fatigue during the past week according to 

their own definition of the term on a 0 (“As bad as it can be”) to 10 (“As good as it can be”) 

scale. This item has been used in studies of physicians40,41 and nonphysicians.42 Excessive 

fatigue was defined as a score of 4 or lower on this scale, equivalent to one-half standard 

deviation below the mean of responses from a control population of 5392 employed 

nonphysicians. Characteristics of this control population have been previously described.8

Symptoms of depression were evaluated using the 2-item Primary Care Evaluation of Mental 

Disorders,43 a standardized and validated form of depression screening that performs as well 

as longer instruments.34 Recent suicidal ideation (SI) was evaluated by asking participants, 

“During the past 12 months, have you had thoughts of taking your own life?” This item 

measures somewhat recent, but not necessarily active, SI44 and has been used in other 

studies of physicians10,45 and nonphysicians.46–48
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Work Unit Safety Grade and Medical Errors

An item derived from the Agency for Health-care Research and Quality facility/hospital 

Survey on Patient Safety Culture was used to measure work unit safety grade based on 

perceived quality and safety in the work area where physicians practiced.49 This item asked, 

“Please give the work area (clinic/hospital/other) where you spend most of your time an 

overall grade on patient safety.” Response options were A (excellent), B (very good), C 

(acceptable), D (poor), and F (failing).

Recent, self-perceived medical errors were evaluated by asking physicians, “Are you 

concerned you have made any major medical errors in the last 3 months?” The question was 

based on similar measures from previous physician surveys18,19,40 and is intended to 

identify recent events internalized as a major medical error; events identified in this way 

have been found to have a high correlation with actual medical errors.50 For those who 

answered “yes,” 2 follow-up questions were asked: “Which of the following best describes 

your most recent error?” and “What was the outcome of your most recent error?” Answer 

choices for these follow-up questions are shown in Table 1.

Statistical Analyses

Standard descriptive summary statistics were used to characterize responses. Associations 

between variables were evaluated using the Kruskal-Wallis test (continuous variables) or χ2 

test (categorical variables) as appropriate. All tests were 2-sided with type I error rates of 

0.05. Multivariate logistic regression was performed to identify characteristics independently 

associated with whether a recent, self-perceived medical error was reported. Mixed-effects 

hierarchical modeling was employed to account for respondent characteristics nested within 

specialties. The logistic regression model was bootstrapped to evaluate its robustness, using 

1000 iterations of 6695 observations sampled randomly with replacement. All analyses were 

performed using SAS statistical software, version 9 (SAS Institute).

LIMITATIONS

This study must be interpreted in the context of this design. As a cross-sectional study, it 

cannot determine the causality of the observed associations. Although our primary outcome 

of physician-identified adverse events may differ from events identified by retrospective 

medical record review, they have shown high correlation with recorded events50 and may 

even be more likely to represent truly preventable medical errors.51 Participation in this 

study was voluntary and thus susceptible to response bias. However, the observable 

demographic characteristics of the sample were well-aligned with the complete population 

of US physicians, and early vs late responders did not meaningfully differ,8 suggesting that 

this study carries relevance for the population of physicians as a whole.

RESULTS

Of the 35,922 physicians who opened the invitation, 6695 physicians in active clinical 

practice completed the survey. As previously reported, respondents were similar to the 

overall US physician population from a demographic and specialty perspective.8 

Demographic characteristics of survey respondents are shown in the the Supplemental Table 
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(available online at http://www.mayoclinicproceedings.org/). A total of 4355 of 6490 (67%) 

respondents were male (205 respondents did not report sex), with a median age of 56 

(interquartile range [IQR], 45–63) years, median of 50 (IQR, 40–60) hours worked per 

week, and a median of 1 (IQR, 0–3) nights on call per week.

Of 6586 respondents, 691 (10.5%) reported a self-perceived major medical error in the 

previous 3 months, as shown in Table 1. Errors were most commonly categorized as an error 

in judgment (266 of 679 respondents [39.2%]), wrong diagnosis (136 of 679 [20.0%]), or 

technical mistake (88 of 679 [13.0%]). More than half of all errors (367 of 663 respondents 

[55.4%]) had no perceived effect on patient outcome, but 35 (5.3%) resulted in “significant 

permanent morbidity” and 30 (4.5%) in a patient death. The highest prevalence of medical 

errors was reported by respondents from radiology (58 of 249 respondents [23.3%]), 

neurosurgery (12 of 55 [21.8%]), and emergency medicine (74 of 346 [21.4%]), as shown in 

Supplemental Figure 1 (available online at http://www.mayoclinicproceedings.org/).

Table 2 reports symptoms of burnout, fatigue, quality of life, suicidal ideation, and 

depressive symptoms among survey respondents. Among the 6586 participants who 

provided information on these symptoms, 3066 (47.2%) had high EE, 2270 (35.1%) had 

high DP, and 1033 (16.1%) had low personal accomplishment (PA). A total of 3574 (54.3%) 

had a high score on EE and/or DP and were categorized as having at least one symptom of 

burnout. The 691 physicians who reported errors had a higher prevalence of overall burnout 

than the 5895 who did not report errors (536 [77.6%] vs 3038 [51.5%], respectively; P<.

001), as well as higher rates of high EE (464 [68.1%] vs 2602 [44.7%], respectively; P<.

001), high DP (414 [61.1%] vs 1856 [32.0%], respectively; P<.001), and low PA (176 

[26.3%] vs 857 [14.9%], respectively; P<.001). As shown in Supplemental Figure 2 

(available online at http://www.mayoclinicproceedings.org/), increased EE and DP scores 

were associated with increased prevalence of self-reported medical errors. High levels of 

fatigue were reported by 2163 of the 6586 respondents who provided information on 

symptoms of burnout (32.8%), with higher prevalence among the 691 who reported errors 

than among the 5895 who did not report errors (322 [46.6%] vs 1841 [31.2%], respectively; 

P<.001). Suicidal ideation within the past year was reported by 427 respondents (6.5%), 

with physicians reporting recent errors having a higher prevalence of SI (88 [12.7%] vs 339 

[5.8%], respectively; P<.001).

As shown in Table 2, univariate logistic regressions revealed increased odds of perceived 

medical error for each 1-point increase in EE (odds ratio [OR], 1.05; 95% CI, 1.04–1.05) or 

DP (OR, 1.10; 95% CI, 1.09–1.12), and each 1-point decrease in PA (OR, 0.95; 95% CI, 

0.94–0.96). Increased odds of perceived medical error was also inversely associated with 

each 1-point change in overall quality of life (OR, 0.81; 95% CI, 0.78–0.84). Higher odds of 

perceived medical error were associated with fatigue (OR, 1.92; 95% CI, 1.64–2.25), recent 

SI (OR, 2.40; 95% CI, 1.87–3.08), and depressive symptoms (OR, 2.76; 95% CI, 2.35–

3.25).

Self-reported medical errors were inversely associated with work unit safety grades. Of the 

255 physicians reporting either a poor (D) or failing (F) work unit safety grade, 63 (24.7%) 

reported a recent error. Error prevalence was incrementally lower for work unit safety grades 
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of C (168 of 1129 [14.9%]), B (301 of 2653 [11.3%]), and A (148 of 2468 [6.0%]). The 

association persisted when stratified for physicians with and without burnout, as shown in 

the Figure.

Multivariate regressions demonstrated that burnout, fatigue, and lower work unit safety 

grades were each independently associated with self-reported medical errors, after 

adjustment for age, sex, workload, and specialty, as shown in Table 3. Odds of self-reported 

medical error were higher for physicians with burnout (OR, 2.22; 95% CI, 1.79–2.76) and 

for physicians with fatigue (OR, 1.38; 95% CI, 1.15–1.65). Compared with a work unit 

safety grade of A, odds ratios of self-reported medical error were 1.70 for work unit safety 

grade of B (95% CI, 1.36–2.12), 1.92 for grade C (95% CI, 1.48–2.49), 3.12 for grade D 

(95% CI, 2.13–4.58), and 4.37 for grade F (95% CI, 2.06–9.28). Results were consistent 

regardless of the form of multivariate modeling employed (logistic vs mixed-effects 

hierarchical).

As shown in Table 3, the odds of perceived medical errors also decreased by 1% for each 

year of increased age (OR, 0.99; 95% CI, 0.98–1.00) and increased by 4% for each 

additional night on call per week (OR, 1.04; 95% CI, 1.00–1.08). Respondent sex and work 

hours per week were not independently associated with errors. Radiology and emergency 

medicine retained their associations with higher self-reported medical error rates in 

multivariate analysis, whereas pediatric subspecialties, psychiatry, and anesthesiology were 

associated with a lower prevalence of perceived medical errors. With bootstrap sampling, 

significant associations with errors were observed for burnout in 100% of models, for safety 

grades in 100% of models, for fatigue in 95.6% of models, for age in 81.7% of models, and 

for nights on call in 55.1% of models.

DISCUSSION

In this large national study of US physicians across all specialties, burnout, well-being, and 

work unit safety grades were strongly and independently associated with perceived major 

medical errors. More than 10% of respondents reported a perceived major medical error in 

the prior 3 months, consistent with prior studies,18,19 and the roughly 5% fatality rate 

reported as resulting from these errors supports previous estimates that 90% to 95% of major 

medical errors are not fatal.5

Our findings support several other studies that have reported an association between 

physician burnout and adverse quality of care, including self-reported errors.14–17,41,52–56 

The cross-sectional observational nature of these studies limits firm conclusions regarding 

any directionality of the relationship, but it is conceptually likely that the two are reciprocal. 

Indeed, this hypothesis is supported by the two longitudinal studies by West et al18,23 

performed in internal medicine residents. In prospective analysis, self-perceived medical 

errors were found to predict subsequent burnout, while burnout was also found to predict 

subsequent perceived medical errors.

The strong dose-response associations between burnout subscale scores and perceived 

medical errors in a national sample of US physicians across all specialties is consistent with 
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prior single-specialty studies19 and single-center studies of residents,18,23 supporting the 

universality of the underlying construct associating burnout and impaired quality of care 

among all specialties. The odds of error increased by 5% for each 1-point increase in EE (on 

a 54-point scale, consistent with prior studies reporting 5%-7% increases), by 10% for each 

1-point increase in DP (on a 33-point scale, consistent with prior studies reporting 9%-11%), 

and by 5% for each 1-point decrease in PA (on a 48-point scale, consistent with prior studies 

reporting 4%-7%).18,19,23

The linear nature of these relationships in all of these studies indicates that the common 

dichotomization into “burned out” vs “not burned out” provides an incomplete 

understanding of the full effects of burnout on quality of care delivery. The burnout metrics 

employed in this study are on 30- to 54-point scales, but even 1-point differences in scores 

carry relevance across the continuum (eg, even among those with low exhaustion/

depersonalization or high personal accomplishment). This phenomenon argues that the 

observed association between burnout and errors is not merely attributable to individuals 

falling at the extremes of the burnout spectrum. It also suggests that efforts to improve 

physician well-being need to reduce the degree of burnout across the full continuum (eg, 

reducing mean scores) rather than trying to simply reduce the proportion of physicians with 

high burnout scores in one or more domains.

Fatigue was also found to be associated with recent perceived medical errors in the present 

study of practicing US physicians across all specialties, expanding on prior studies by West 

et al23 and Gander et al,57 which found similar associations among internal medicine 

residents and anesthesiologists, respectively. Although less common than burnout, 

symptoms of depression and suicidality were also strongly associated with perceived 

medical errors in our physician cohort. Blame-related distress among physicians following 

adverse patient outcomes, termed second victim syndrome, commonly manifests as 

depression and suicidality in addition to frustration, anxiety, burnout, and intent to leave 

medical practice.58–62 The support systems for second victims remain underdeveloped in 

many practice settings, and our findings suggest that increased support may be needed for 

physicians involved in medical errors.19,58,59 Conversely, depression and suicidality are well 

described among physicians in general and conceptually likely to affect job performance and 

predispose toward subsequent errors.10,11 Depression among internal medicine residents and 

surgeons has been linked to a 90% to 220% increase in the odds of subsequent self-reported 

medical error in longitudinal studies.18,19,23 Our finding of an association between 

depression/suicidality and medical errors among physicians across all specialties 

underscores the urgency for addressing physician mental health among the medical 

community as a whole. Robust programs to support physicians dealing with distress and/or 

medical errors have been described.63,64

Although the majority (approximately 80%) of physicians in the current study graded the 

safety of their primary work area as either excellent or very good, roughly 4% of 

respondents reported either a poor or failing safety grade. Prior research has associated 

burnout with perceptions of poor safety climate,65 but the current study found independent 

associations between poor work unit safety grade and medical errors as well as between 

burnout and medical errors, arguing against collinearity as the sole explanation for our 
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findings. This phenomenon highlights that both a systems-based approach to improve work 

unit safety and a system approach to reduce burnout and improve well-being of health care 

workers are necessary to reduce errors and optimize safety/quality of care.

Based on the data presented in the Figure, a combination of physician-targeted burnout 

interventions and unit-targeted patient safety improvement measures (moving from D to C, 

etc) are needed in order to provide the most effective error prevention. Indeed the magnitude 

of errors attributable to physician burnout within a given work unit safety grade is similar to 

a 2- to 3-grade level worsening in overall work unit safety score. For example, the 9.2% 

prevalence of errors among physicians with burnout in a work unit with a safety grade of A 

is nearly 3 times that of a non‒burned-out physician in a similarly graded work unit but is 

similar to a non‒burned-out physician in a work unit with a safety grade of C or D. It should 

be noted that although most efforts to improve safety to date have primarily targeted system 

safety factors, system efforts to improve well-being are also necessary to optimize safety.66

CONCLUSION

This study suggests that burnout, poor well-being, and low work unit safety grades are 

independently associated with increased odds of recent perceived major medical errors 

among US physicians. A multifaceted approach is needed to reduce medical errors, 

including interventions to improve unit-level patient safety infrastructure as well as system-

level interventions combatting physician burnout and promoting well-being.
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FIGURE. 
Work unit safety grade and prevalence of perceived major medical error, stratified by 

respondent burnout status. MBI = Maslach Burnout Inventory.
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TABLE 1.

Recent Perceived Major Medical Errors and Work Unit Safety Grades
a

Variable
All respondents

(N=6695)

Major medical error in last 3 months 691 (10.5)

Description of most recent error
b 679 (10.1)

 Error in judgment 266 (39.2)

 Wrong diagnosis 136 (20.0)

 Technical mistake during procedure 88 (13.0)

 Prescribed wrong drug/dosage 55 (8.1)

 Ordered medication/intervention for wrong patient 25 (3.7)

 Other 109 (16.1)

Outcome of most recent error
b 663 (9.9)

 No effect on patient outcome 367 (55.4)

 Caused minor temporary morbidity 150 (22.6)

 Caused minor permanent morbidity 13 (2.0)

 Caused major temporary morbidity 68 (10.3)

 Caused major permanent morbidity 35 (5.3)

 Patient died 30 (4.5)

Work unit safety grade 6563 (98.0)

 A (excellent) 2492 (38.0)

 B (very good) 2678 (40.8)

 C (acceptable) 1138 (17.3)

 D (poor) 215 (3.3)

 F (failing) 40 (0.6)

a
Data are presented as No. (percentage) of participants who provided information.

b
Asked of those reporting major medical error in the past 3 months.

Mayo Clin Proc. Author manuscript; available in PMC 2018 November 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tawfik et al. Page 15

TA
B

L
E

 2
.

B
ur

no
ut

, W
el

l-
be

in
g,

 a
nd

 P
re

va
le

nc
e 

of
 P

er
ce

iv
ed

 M
aj

or
 M

ed
ic

al
 E

rr
or

s 
A

m
on

g 
66

95
 P

ar
tic

ip
an

ts
a

V
ar

ia
bl

e
A

ll
(N

=6
58

6 
[9

8.
4%

])
R

ec
en

t 
er

ro
r

(n
=6

91
 [

10
.5

%
])

N
o 

re
ce

nt
 e

rr
or

(n
=5

89
5 

[8
9.

5%
])

O
dd

s 
ra

ti
o

(9
5%

 C
l)

b

B
ur

no
ut

 
E

m
ot

io
na

l e
xh

au
st

io
n 

(s
ca

le
 0

–5
4;

 n
=

65
0l

)c
1.

05
 (

1.
04

–1
.0

5)

 
 

M
ed

ia
n 

sc
or

e
25

.0
34

.0
24

.0

 
 

L
ow

 s
co

re
21

82
 (

33
.6

)
10

0 
(1

4.
7)

20
82

 (
35

.8
)

 
 

In
te

rm
ed

ia
te

 s
co

re
12

53
 (

19
.3

)
11

7 
(1

7.
2)

11
36

 (
19

.5
)

 
 

H
ig

h 
sc

or
e

30
66

 (
47

.2
)

46
4 

(6
8.

1)
26

02
 (

44
.7

)

 
D

ep
er

so
na

liz
at

io
n 

(s
ca

le
 0

–3
0;

 n
=

64
76

)d
1.

10
 (

1.
09

–1
.1

2)

 
 

M
ed

ia
n 

sc
or

e
7.

0
12

.0
6.

0

 
 

L
ow

 s
co

re
28

27
 (

43
.6

)
13

1 
(1

9.
3)

26
96

 (
46

.5
)

 
 

In
te

rm
ed

ia
te

 s
co

re
13

79
 (

2 
1.

3)
13

3 
(1

9.
6)

12
46

 (
21

.5
)

 
 

H
ig

h 
sc

or
e

22
70

 (
35

.1
)

41
4 

(6
1.

1)
18

56
 (

32
.0

)

 
Pe

rs
on

al
 a

cc
om

pl
is

hm
en

t (
sc

al
e 

0–
48

;n
=

64
l9

)e
0.

95
 (

0.
94

–0
.9

6)

 
 

M
ed

ia
n 

sc
or

e
41

.0
38

.0
42

.0

 
 

H
ig

h 
sc

or
e

39
44

 (
6 

1.
4)

29
5 

(4
4.

0)
36

49
 (

63
.5

)

 
 

In
te

rm
ed

ia
te

 s
co

re
14

42
 (

22
.5

)
19

9 
(2

9.
7)

12
43

 (
21

.6
)

 
 

L
ow

 s
co

re
10

33
 (

16
.1

)
17

6 
(2

6.
3)

85
7 

(1
4.

9)

 
Pa

rt
ic

ip
an

ts
 w

ith
 b

um
ou

tf
35

74
 (

54
.3

)
53

6 
(7

7.
6)

30
38

 (
51

.5
)

3.
33

 (
2.

76
–4

.0
3)

Q
ua

lit
y 

of
 li

fe
g

0.
81

 (
0.

78
–0

.8
4)

 
M

ed
ia

n
8.

0
7.

0
8.

0

Fa
tig

ue
h

2 
16

3 
(3

2.
8)

32
2 

(4
6.

6)
18

41
 (

31
.2

)
1.

92
 (

1.
64

–2
.2

5)

Su
ic

id
al

 id
ea

tio
n

42
7 

(6
.5

)
88

 (
12

.7
)

33
9 

(5
.8

)
2.

40
 (

1.
87

–3
.0

8)

D
ep

re
ss

iv
e 

sy
m

pt
om

s
26

34
 (

40
.0

)
43

0 
(6

2.
2)

22
04

 (
37

.4
)

2.
76

 (
2.

35
–3

.2
5)

a D
at

a 
ar

e 
pr

es
en

te
d 

as
 N

o.
 (

pe
rc

en
ta

ge
) 

of
 p

ar
tic

ip
an

ts
 w

ho
 p

ro
vi

de
d 

in
fo

rm
at

io
n 

on
 s

ym
pt

om
s 

of
 b

ur
no

ut
. P

er
ce

nt
ag

es
 m

ay
 n

ot
 to

ta
l 1

00
 b

ec
au

se
 o

f 
ro

un
di

ng
.

b O
dd

s 
of

 p
er

ce
iv

ed
 m

aj
or

 m
ed

ic
al

 e
rr

or
 a

ss
oc

ia
te

d 
w

ith
 1

-p
oi

nt
 c

ha
ng

e 
in

 s
ca

le
 f

or
 b

ur
no

ut
 s

ub
sc

al
es

 a
nd

 q
ua

lit
y 

of
 li

fe
 m

ea
su

re
m

en
ts

 a
nd

 w
ith

 p
os

iti
ve

 r
es

po
ns

e 
(v

s 
no

t)
 f

or
 b

ur
no

ut
, f

at
ig

ue
, s

ui
ci

da
l 

id
ea

tio
n,

 a
nd

 d
ep

re
ss

iv
e 

sy
m

pt
om

s.

Mayo Clin Proc. Author manuscript; available in PMC 2018 November 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tawfik et al. Page 16
c D

en
om

in
at

or
s 

ar
e 

68
1 

w
ith

 r
ec

en
t e

rr
or

 a
nd

 5
82

0 
w

ith
 n

o 
re

ce
nt

 e
rr

or
.

d D
en

om
in

at
or

s 
ar

e 
67

8 
w

ith
 r

ec
en

t e
rr

or
 a

nd
 5

79
8 

w
ith

 n
o 

re
ce

nt
 e

rr
or

.

e D
en

om
in

at
or

s 
ar

e 
67

0 
w

ith
 r

ec
en

t e
rr

or
 a

nd
 5

74
9 

w
ith

 n
o 

re
ce

nt
 e

rr
or

.

f H
ig

h 
sc

or
e 

on
 e

m
ot

io
na

l e
xh

au
st

io
n 

an
d/

or
 d

ep
er

so
na

liz
at

io
n 

sc
al

e.

g L
in

ea
r 

an
al

og
 s

ca
le

 (
0–

10
).

h L
ow

 s
co

re
 (

0–
4)

 o
n 

a 
0–

10
 li

ne
ar

 a
na

lo
g 

sc
al

e 
(½

 s
ta

nd
ar

d 
de

vi
at

io
n 

be
lo

w
 th

e 
m

ea
n 

of
 a

 n
or

m
at

iv
e 

sa
m

pl
e)

.

Mayo Clin Proc. Author manuscript; available in PMC 2018 November 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tawfik et al. Page 17

TA
B

L
E

 3
.

M
ul

tiv
ar

ia
te

 A
na

ly
si

s 
of

 F
ac

to
rs

 A
ss

oc
ia

te
d 

W
ith

 P
er

ce
iv

ed
 M

aj
or

 M
ed

ic
al

 E
rr

or
s

M
od

el
P

re
di

ct
or

O
dd

s 
ra

ti
o 

(9
5%

 C
l)

a
P

 v
al

ue

M
ul

tiv
ar

ia
te

 lo
gi

st
ic

 r
eg

re
ss

io
nb

B
ur

no
ut

 p
re

se
nt

 (
vs

 a
bs

en
t)

2.
22

 (
1.

79
–2

.7
6)

<
.0

01

Fa
tig

ue
d 

(v
s 

no
t)

1.
38

 (
1.

15
–1

.6
5)

<
.0

01

W
or

k 
un

it 
sa

fe
ty

 g
ra

de
 (

vs
 A

)

 
G

ra
de

 B
1.

70
 (

1.
36

–2
.1

2)
<

.0
01

 
G

ra
de

 C
1.

92
 (

1.
48

–2
.4

9)
<

.0
01

 
G

ra
de

 D
3.

12
 (

2.
13

–4
.5

8)
<

.0
01

 
G

ra
de

 F
4.

37
 (

2.
06

–9
.2

8)
<

.0
01

A
ge

 (
fo

r 
ea

ch
 y

ea
r 

ol
de

r)
0.

99
 (

0.
98

–1
.0

0)
.0

09

N
ig

ht
s 

on
 c

al
l p

er
 w

ee
k 

(f
or

 e
ac

h 
ni

gh
t)

1.
04

 (
1.

00
–1

.0
8)

.0
5

Sp
ec

ia
lty

 (
vs

 I
nt

er
na

l M
ed

ic
in

e)
c

 
R

ad
io

lo
gy

2.
58

 (
1.

66
–4

.0
3)

<
.0

01

 
E

m
er

ge
nc

y 
m

ed
ic

in
e

1.
82

 (
1.

20
–2

.7
4)

.0
05

 
A

ne
st

he
si

ol
og

y
0.

52
 (

0.
27

–1
.0

0)
.0

5

 
Ps

yc
hi

at
ry

0.
50

 (
0.

30
–0

.8
2)

.0
07

 
Pe

di
at

ri
c 

su
bs

pe
ci

al
ty

0.
49

 (
0.

26
–0

.8
9)

.0
2

M
ix

ed
 e

ff
ec

t h
ie

ra
rc

hi
ca

lb,
d

B
um

ou
t p

re
se

nt
 (

vs
 a

bs
en

t)
2.

26
 (

1.
82

–2
.8

0)
<

.0
01

Fa
tig

ue
d 

(v
s 

no
t)

1.
38

 (
1.

15
–1

.6
5)

<
.0

01

W
or

k 
un

it 
sa

fe
ty

 g
ra

de
 (

vs
 A

)

 
G

ra
de

 B
1.

71
 (

1.
37

–2
.1

3)
<

.0
01

 
G

ra
de

 C
1.

95
 (

1.
51

–2
.5

2)
<

.0
01

 
G

ra
de

 D
3.

31
 (

2.
26

–4
.8

3)
<

.0
01

 
G

ra
de

 F
4.

29
 (

2.
01

–9
.1

4)
<

.0
01

A
ge

 (
fo

r 
ea

ch
 y

ea
r 

ol
de

r)
0.

98
 (

0.
98

–0
.9

9)
<

.0
01

N
ig

ht
s 

on
 c

al
l p

er
 w

ee
k 

(f
or

 e
ac

h 
ni

gh
t)

1.
04

 (
1.

00
–1

.0
8)

.0
4

a O
dd

s 
of

 p
er

ce
iv

ed
 m

aj
or

 m
ed

ic
al

 e
rr

or
.

b V
ar

ia
bl

es
 a

ls
o 

in
cl

ud
ed

 in
 th

e 
m

od
el

: s
ex

, h
ou

rs
 w

or
ke

d 
pe

r 
w

ee
k.

c Sp
ec

ia
lti

es
 n

ot
 li

st
ed

 h
ad

 n
o 

in
de

pe
nd

en
t a

ss
oc

ia
tio

n.

Mayo Clin Proc. Author manuscript; available in PMC 2018 November 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Tawfik et al. Page 18
d T

re
at

in
g 

sp
ec

ia
lty

 a
s 

a 
ra

nd
om

 e
ff

ec
t.

Mayo Clin Proc. Author manuscript; available in PMC 2018 November 27.


	Abstract
	PARTICIPANTS AND METHODS
	Study Measures
	Burnout and Well-being
	Work Unit Safety Grade and Medical Errors
	Statistical Analyses

	LIMITATIONS
	RESULTS
	DISCUSSION
	CONCLUSION
	References
	FIGURE
	TABLE 1.
	TABLE 2.
	TABLE 3.

