Surgeon Distress as Calibrated by Hours Worked
and Nights on Call
Charles M Balch, MD, FACS, Tait D Shanafelt, MD, Lotte Dyrbye, MD, Jeffrey A Sloan, PhD,
Thomas R Russell, MD, FACS, Gerald J Bechamps, MD, FACS, Julie A Freischlag, MD, FACS
The relationships of working hours and nights on call per week with various parameters of
distress among practicing surgeons have not been previously examined in detail.
STUDY DESIGN: More than 7,900 members of the American College of Surgeons responded to an anonymous,
cross-sectional survey. The survey included self-assessment of their practice setting, a validated
depression screening tool, and standardized assessments of burnout and quality of life.
RESULTS:
There was a clear gradient between hours and burnout, with the prevalence of burnout ranging
from 30% for surgeons working ⬍60 hours/week, 44% for 60 to 80 hours/week, and 50% for
those working ⬎80 hours/week (p ⬍ 0.001). When correlated with number of nights on call,
burnout exhibited a threshold effect at ⱖ2 nights on call/week (ⱕ1 nights on call/week, 30%;
ⱖ2 nights on call/week, 44% to 46%; p ⬍ 0.0001). Screening positive for depression rate also
correlated strongly with hours and nights on call (both p ⬍ 0.0001). Those who worked ⬎80
hours/week reported a higher rate of medical errors compared with those who worked ⬍60
hours/week (10.7% versus 6.9%; p ⬍ 0.001), and were twice as likely to attribute the error to
burnout (20.1% versus 8.9%; p ⫽ 0.001). Not surprisingly, work and home conflicts were
higher among surgeons who worked longer hours or had ⱖ2 nights on call. A significantly
higher proportion of surgeons who worked ⬎80 hours/week or had ⬎2 nights on call/week
would not become a surgeon again (p ⬍ 0.0001).
CONCLUSIONS: Number of hours worked and nights on call per week appear to have a substantial impact on
surgeons, both professionally and personally. These factors are strongly related to burnout,
depression, career satisfaction, and work and home conflicts. (J Am Coll Surg 2010;211:
609–619. © 2010 by the American College of Surgeons)
BACKGROUND:

These results suggested that raw workload (ie, hours,
nights on call) was a powerful contributor to personal and
professional distress for practicing surgeons. These findings
are consistent with the findings in surgical and medicine
residents working ⬎80 hours/week.2-9 In our previous report, we identified hours and nights on call as independent
predictors of burnout and, conversely, nights on call had a
negative correlation with career satisfaction.1,10 Given the
association between distress parameters and quality of patient care, and the association between distress factors and
career satisfaction, it was important to examine these two
important benchmarks of workload more specifically. In
this report, we performed a detailed analysis of the associations between hours worked and nights on call per week
with various aspects of personal and professional distress
parameters among American surgeons.
There is a spate of literature showing relationships
between decreased physician wellness, especially depression and burnout, with decreased productivity, medical
errors, early retirement, addictive behavior, and suicide
ideation.1,2,10-13 Understanding the various components of

The American College of Surgeon’s Committee on Physician Health and Competency conducted a major survey
about burnout among 7,905 American surgeons in 2008.1
Overall results showed that 40% met the criteria for burnout, 30% screened positive for depression, and 28% had a
statistically lower mental quality of life (QOL) score. The
number of nights on call was significantly correlated with
burnout in a multivariate analysis and inversely correlated
with career satisfaction (p ⬍ 0.001). Hours worked correlated with burnout in a univariate analysis but not in the
multivariate analysis.
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both personal and professional life that can have an adverse
effect on physician wellness can be helpful when counseling individual surgeons, as well as for planning surgical
workloads among surgical groups or departments.

METHODS
Participants

As reported previously,1 we conducted a survey evaluating
burnout and QOL among American surgeons in June
2008. The study was commissioned by the American College of Surgeons Governor’s Committee on Physician
Competency and Health with IRB oversight by the Mayo
Clinic IRB. Of the 24,922 American College of Surgeons
members surveyed, 7,905 (32%) returned surveys. A detailed description of the survey and analysis of the rates of
burnout, QOL, and symptoms of depression among all
surgeons responding to the 2008 American College of Surgeons survey has been published.1
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difference of 11% times the standard deviation, a small
effect size.23,24 Accordingly, the p values in this report are
not as important as the observed effect size. Consistent
with recent advances in the science of QOL assessment,24
we a priori defined a standard deviation in QOL scores as
a clinically meaningful effect size.23-25 Multivariate associations among demographic characteristics, professional
characteristics, and distress were assessed using logistic regression. Both forward and backward elimination methods
were used to select substantial variables for the models
where the directionality of the modeling did not impact the
results. All analyses were done using SAS version 9 (SAS
Institute Inc.).

RESULTS
Personal and professional characteristics of responders partitioned by hours worked and number of nights on call per
week are shown in Tables 1 and 2.

Data collection

Surgeon and practice characteristics

The survey included 61 questions about a wide range of
variables, including demographic information, practice
characteristics, and career satisfaction. Standardized survey
tools were used to identify burnout,14-17 mental and physical QOL,18,19 and symptoms of depression.20,21 Burnout
was measured using the Maslach Burnout Inventory, a 22item questionnaire considered a standard tool for measuring burnout.14-17 Surgeons with a high score for medical
professionals on either the depersonalization and/or emotional exhaustion subscales were considered to have at least
1 manifestation of professional burnout.7,9,14,22 Symptoms
of depression were identified using the 2-item Primary
Care Evaluation of Mental Disorders.20 Mental and physical QOL were measured using the Medical Outcomes
Study Short Form18,19 with norm-based scoring methods
used to calculate mental and physical QOL summary
scores.19
Data was partitioned into cohorts comparing ⬍60, 60
to 80, and ⬎80 hours worked per week. Nights on call was
sorted according to actual number per week (up to
⬎3/week).

Younger surgeons worked more hours than their older colleagues (p ⬍ 0.0001, Table 1). Similarly, a larger proportion of younger surgeons worked ⱖ2 nights on call compared with those older than 50 years of age (69% versus
60%; p ⬍ 0.0001; Table 2). Surgeons practicing trauma,
cardiovascular, and transplantation surgery worked the
longest hours (Table 1), and surgeons practicing transplantation, cardiovascular, and urologic surgery reported the
most nights on call (Table 2). Surgeons who were salaried
with bonus pay based on billing were likely to work more
hours per week (p ⬍ 0.0001). Surgeons who received incentive pay based entirely on billing were more likely to
work a greater number of nights per week on call (p ⬍
0.0001). Interestingly, those surgeons who practiced in an
academic setting worked longer hours, but had fewer
nights on call. Consequently, 23.6% of academic surgeons
worked ⬎80 hours/week compared with 15.6% for those
who worked in a community setting (p ⬍ 0.0001; Table 1).
In contrast, 29.5% academic surgeons were on call ⱖ2 call
nights/week compared with 46.8% of community surgeons (p ⬍ 0.0001; Table 2).

Statistical analysis

Burnout rates

Descriptive statistics were used to characterize sample demographics. A sample of 7,905 observations as reported
here produces percentage estimates accurate to 1.1% with
95% confidence. Comparisons between surgeons reporting errors and surgeons reporting no errors were tested
using Wilcoxon Mann-Whitney U tests and Fisher’s exact
tests. Such comparisons with 7,200 and 700 surgeons reporting in the 2 groups has 80% power to detect an average

A strong correlation gradient between hours worked and
burnout rate was observed with the prevalence of burnout
ranging from 30.1% for surgeons working ⬍60 hours to
50% for those working ⬎80 hours/week (p ⬍ 0.0001)
(Fig. 1A). Emotional exhaustion rate and depersonalization rates also correlated strongly with hours worked per
week (p ⬍ 0.0001) (Figs. 1B, 1C). Burnout also correlated
with number of nights on call per week. A threshold effect
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Table 1. Surgeon Characteristics Sorted by Hours Worked per Week (percentages reported in parentheses)
<60 Hours
(n ⴝ 2,876)

Surgical practice, n (%)
Missing
Cardiothoracic
Colorectal
Dermatologic
General surgery
Head and neck
Neurologic surgery
Obstetrics/gynecologic
Ophthalmologic
Orthopaedic
Pediatric
Plastic
Surgical oncology
Transplantation
Trauma
Urologic
Vascular
Other
Primary practice setting, n (%)
Missing
Private practice
Academic medical center
Veterans hospital
Active military practice
Not in practice or retired
Other
Gender, n (%)
Missing
Male
Female
Age categories, n (%)
Missing
Age 50 y or older
Age younger than 50 y
Age
n
Mean (SD)
Median
Q1, Q3
Range
Primary method determining compensation, n (%)
Missing
Salaried position no incentive pay
Salaried with bonus based on billing
Incentive pay based entirely on billing
Other

60ⴚ80 Hours
(n ⴝ 3,587)

>80 Hours
(n ⴝ 1,336)

p Value

⬍0.0001
18
104 (21.7)
95 (31.9)
2 (100)
1,206 (37.8)
180 (48.9)
52 (28.4)
49 (47.6)
130 (72.6)
81 (53.3)
48 (19.9)
241 (52.7)
108 (26.9)
19 (15.4)
34 (9.9)
142 (45.5)
133 (29.1)
234 (49.7)

17
230 (48)
160 (53.7)
0 (0)
1,480 (46.4)
165 (44.8)
100 (54.6)
33 (32)
44 (24.6)
56 (36.8)
125 (51.9)
180 (39.4)
223 (55.5)
64 (52)
156 (45.5)
141 (45.2)
241 (52.7)
172 (36.5)

3
145 (30.3)
43 (14.4)
0 (0)
505 (15.8)
23 (6.3)
31 (16.9)
21 (20.4)
5 (2.8)
15 (9.9)
68 (28.2)
36 (7.9)
71 (17.7)
40 (32.5)
153 (44.6)
29 (9.3)
83 (18.2)
65 (13.8)

1
1,657 (39.3)
513 (22.7)
91 (59.1)
33 (29.5)
180 (72.9)
401 (49.9)

2
1,904 (45.1)
1214 (53.7)
53 (34.4)
56 (50)
52 (21.1)
306 (38.1)

1
658 (15.6)
533 (23.6)
10 (6.5)
23 (20.5)
15 (6.1)
96 (12)

12
2453 (36.5)
411 (39.6)

18
3126 (46.5)
443 (42.7)

12
1141 (17)
183 (17.6)

14
1,839 (43.3)
1,023 (29.1)

14
1,838 (43.2)
1,735 (49.4)

9
575 (13.5)
752 (21.4)

3,573
50.0 (9.50)
50.0
42.0, 57.0
(20.0-99.0)

1,327
48.3 (8.89)
48.0
41.0, 55.0
(30.0-85.0)

57
726 (20.6)
1,224 (34.7)
1,309 (37.1)
271 (7.7)

18
309 (23.4)
466 (35.4)
444 (33.7)
99 (7.5)

⬍0.0001

0.0660

⬍0.0001

⬍0.0001
2,862
54.6 (11.60)
55.0
45.0, 64.0
(27.0-90.0)

⬍0.0001
76
619 (22.1)
666 (23.8)
1,161 (41.5)
354 (12.6)
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Table 1. Continued
<60 Hours
(n ⴝ 2,876)

SF-12 mental scale, median
High mental QOL (SF-12 55⫹), n (%)
Missing
Yes
No
SF-12 physical scale, median
Depressed, n (%)
Missing
Yes
No
Made major medical error in last 3 mos, n (%)
Missing
Yes
No
Greatest contributing factor in medical error,* n (%)
Missing
A system issue
Your degree of fatigue
Lapse in concentration
Lapse in judgment
Lack of knowledge
Degree of stress or burnout
Other
Ever gone through a divorce, n (%)
Missing
Yes
No
Conflict between work and personal life in last 3 wks, n (%)
Missing
Yes
No
How resolved last work and personal conflict, n (%)
Missing
Resolved in favor of work
Resolved in favor of personal
Resolved to meet both responsibilities

53.3

60ⴚ80 Hours
(n ⴝ 3,587)

51.1

>80 Hours
(n ⴝ 1,336)

49.8

161
1,136 (42.9)
1,579 (32.9)
55.3

143
1,133 (42.8)
2,311 (48.2)
55.9

54
376 (14.2)
906 (18.9)
55.5

25
717 (25.1)
2,134 (74.9)

19
1,097 (30.7)
2,471 (69.3)

9
518 (39)
809 (61)

1
199 (6.9)
2,676 (93.1)

0
352 (9.8)
3,235 (90.2)

0
143 (10.7)
1,193 (89.3)

2,684
25 (13)
8 (4.2)
27 (14.1)
78 (40.6)
12 (6.3)
17 (8.9)
25 (13)

3,240
51 (14.7)
27 (7.8)
51 (14.7)
106 (30.5)
12 (3.5)
44 (12.7)
56 (16.1)

1,197
25 (18)
12 (8.6)
11 (7.9)
31 (22.3)
7 (5)
28 (20.1)
25 (18)

26
628 (22)
2,222 (78)

19
719 (20.2)
2,849 (79.8)

11
289 (21.8)
1,036 (78.2)

18
1,015 (35.5)
1,843 (64.5)

24
2,044 (57.4)
1,519 (42.6)

11
871 (65.7)
454 (34.3)

157
762 (28)
330 (12.1)
1,627 (59.8)

86
1,365 (39)
434 (12.4)
1,702 (48.6)

32
609 (46.7)
136 (10.4)
559 (42.9)

p Value

⬍0.0001
⬍0.0001

⬍0.0001
⬍0.0001

⬍0.0001

0.0048

0.1480

⬍0.0001

⬍0.0001

*This question was only asked of those who reported an error in the last 3 months.
QOL, quality of life; SF-12, Medical Outcomes Study Short Form.

was observed at ⱖ2 Nights on call/week, with a burnout
rate at 29.7% for ⱕ1 nights on call/week compared with
44.6% to 45.8% for ⱖ2 nights on calls/week (p ⬍ 0.0001)
(Fig. 1D). Emotional exhaustion rate and depersonalization rates also correlated strongly with nights on call per
week (p ⬍ 0.0001) (Figs. 1E, 1F).
Emotional health

Median mental QOL score was lower for those who
worked ⬎80 hours/week compared with those who

worked ⬍60 hours/week (49.8 versus 53.3; p ⬍ 0.0001),
as well as those who took ⱖ2 nights on call/week compared
with those who took ⱕ1 nights on call/week (51.0 versus
53.6; p ⬍ 0.0001). Symptoms of depression also strongly
correlated with hours of work and nights on call. Prevalence of a positive depression screen was higher for those
surgeons who worked 80 hours/week and was 39% compared with 25% for those who worked ⬍60 hours/week
(p ⬍ 0.0001). Similarly, prevalence of a positive depression
screen was 34.5% for those who had ⱖ2 night calls/week
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Table 2. Surgeon Characteristics Sorted by Nights on Call per Week (percentages reported in parentheses)
<1 Night
(n ⴝ 2,764)

Surgical practice, n (%)
Missing
Cardiothoracic
Colorectal
Dermatologic
General
Head and neck
Neurologic
Obstetrics/gynecologic
Ophthalmologic
Orthopaedic
Pediatric
Plastic
Surgical oncology
Transplant
Trauma
Urologic
Vascular
Other
Primary practice setting, n (%)
Missing
Private practice
Academic medical center
Veterans hospital
Active military practice
Not in practice or retired
Other
Gender, n (%)
Missing
Male
Female
Age categories, n (%)
Missing
50 y or older
Younger than 50 y
Age, y. median
Primary method determining compensation, n (%)
Missing
Salaried position no incentive pay
Salaried with bonus based on billing
Incentive pay based entirely on billing
Other
SF-12 mental scale, median
High mental QOL (55⫹), n (%)
Missing
Yes
No

2 Nights
(n ⴝ 1,921)

3 Nights
(n ⴝ 1,086)

>3 Nights
(n ⴝ 1,977)

p Value

⬍0.0001
19
84 (17.6)
111 (37.6)
2 (100)
1,039 (32.8)
170 (46.6)
63 (34.6)
35 (34)
86 (48.6)
89 (60.1)
58 (24.2)
187 (41.2)
235 (58.5)
8 (6.6)
124 (36.4)
114 (36.9)
118 (26)
222 (47.6)

3
84 (17.6)
64 (21.7)
0 (0)
907 (28.6)
82 (22.5)
50 (27.5)
14 (13.6)
35 (19.8)
27 (18.2)
82 (34.2)
80 (17.6)
60 (14.9)
24 (19.7)
132 (38.7)
69 (22.3)
141 (31.1)
67 (14.4)

5
99 (20.7)
33 (11.2)
0 (0)
502 (15.8)
34 (9.3)
32 (17.6)
7 (6.8)
18 (10.2)
8 (5.4)
49 (20.4)
44 (9.7)
20 (5)
24 (19.7)
33 (9.7)
47 (15.2)
93 (20.5)
38 (8.2)

12
211 (44.1)
87 (29.5)
0 (0)
724 (22.8)
79 (21.6)
37 (20.3)
47 (45.6)
38 (21.5)
24 (16.2)
51 (21.3)
143 (31.5)
87 (21.6)
66 (54.1)
52 (15.2)
79 (25.6)
101 (22.3)
139 (29.8)

0
1,135 (27.1)
1,022 (45.5)
48 (31.4)
38 (33.9)
179 (74.6)
342 (42.6)

1
1,097 (26.2)
557 (24.8)
60 (39.2)
29 (25.9)
17 (7.1)
160 (19.9)

1
665 (15.9)
233 (10.4)
24 (15.7)
25 (22.3)
17 (7.1)
121 (15.1)

0
1,297 (30.9)
432 (19.3)
21 (13.7)
20 (17.9)
27 (11.3)
180 (22.4)

12
2,344 (35.1)
408 (39.4)

7
1,682 (25.2)
232 (22.4)

5
951 (14.3)
130 (12.5)

16
1,695 (25.4)
266 (25.7)

10
1,682 (39.8)
1,072 (30.7)
53.0

7
927 (21.9)
987 (28.3)
49.0

8
559 (13.2)
519 (14.9)
50.0

11
1,057 (25)
909 (26.1)
51.0

72
712 (26.4)
782 (29)
834 (31)
364 (13.5)
53.6

20
397 (20.9)
631 (33.2)
746 (39.2)
127 (6.7)
50.4

15
203 (19)
358 (33.4)
429 (40.1)
81 (7.6)
51.0

37
337 (17.4)
567 (29.2)
887 (45.7)
149 (7.7)
51.0

133
1,147 (43.6)
1,484 (31.2)

82
528 (20.1)
1,311 (27.5)

49
319 (12.1)
718 (15.1)

90
636 (24.2)
1,251 (26.3)

⬍0.0001

0.0257

⬍0.0001

⬍0.0001
⬍0.0001

⬍0.0001
⬍0.0001
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Table 2. Continued

SF-12 physical scale (norm mean 50, SD 10)
High physical QOL (55⫹), n (%)
Missing
Yes
No
Depressed, n (%)
Missing
Yes
No
Made major medical error in last 3 mos, n (%)
Yes
No
Ever gone through a divorce, n (%)
Missing
Yes
No
Conflict between work and personal in last 3 wks, n (%)
Missing
Yes
No
How resolved last work and personal conflict, n (%)
Missing
Resolved in favor of work
Resolved in favor of personal
Resolved to meet both responsibilities

<1 Night
(n ⴝ 2,764)

2 Nights
(n ⴝ 1,921)

3 Nights
(n ⴝ 1,086)

>3 Nights
(n ⴝ 1,977)

55.5

55.9

55.5

55.5

133
1,394 (53)
1,237 (47)

82
1,106 (60.1)
733 (39.9)

49
565 (54.5)
472 (45.5)

90
1,019 (54)
868 (46)

17
611 (22.2)
2,136 (77.8)

11
649 (34)
1,261 (66)

9
371 (34.4)
706 (65.6)

14
689 (35.1)
1,274 (64.9)

202 (7.3)
2,562 (92.7)

194 (10.1)
1,727 (89.9)

108 (9.9)
978 (90.1)

189 (9.6)
1,788 (90.4)

26
553 (20.2)
2,185 (79.8)

18
371 (19.5)
1,532 (80.5)

7
265 (24.6)
814 (75.4)

6
437 (22.2)
1,534 (77.8)

14
1,159 (42.1)
1,591 (57.9)

16
1,120 (58.8)
785 (41.2)

5
618 (57.2)
463 (42.8)

18
1,012 (51.7)
947 (48.3)

126
776 (29.4)
358 (13.6)
1,504 (57)

47
766 (40.9)
201 (10.7)
907 (48.4)

33
424 (40.3)
147 (14)
482 (45.8)

65
755 (39.5)
190 (9.9)
967 (50.6)

p Value

⬍0.0001
⬍0.0001

⬍0.0001

0.0023

0.0039

⬍0.0001

⬍0.0001

QOL, quality of life; SF-12, Medical Outcomes Study Short Form.

compared with 22.2% for those who worked ⬍60 hours/
week (p ⬍ 0.0001; Table 2). Prevalence of suicide ideation
did not vary based on work hours (p ⫽ 0.9527), but did
relate to increasing nights on call (p ⫽ 0.0011).

ing ⬍60 hours were almost twice as likely as those working
⬎80 hours to report a lapse in judgment as the cause of the
error (40.6% versus 22.3%), and those working ⬎80 hours
were more than twice as likely to identify burnout as the
largest contributing factor (20.1% versus 8.9%) (Table 1).

Medical errors

Surgeons who worked ⱖ80 hours/week were significantly
more likely to report that they had made a major medical
error in the last 3 months compared with those who
worked ⬍60 hours/week (10.7% versus 6.9%; p ⬍
0.0001). Similarly, the rate of major medical errors was
7.3% for those surgeons who worked ⱕ1 nights on call/
week compared with 9.9% for those who worked ⱖ2
nights on call/week (p ⫽ 0.0023).
We previously reported that self-report of recent medical
errors was strongly correlated with objectively measured
burnout.10 In a subanalysis, those surgeons who reported a
major medical error in the last 3 months were asked to
subjectively attribute what they believed was the single
greatest contributing factor to their most recent major
medical error. Large differences in the perceived cause of
the error were observed by hours worked. Surgeons work-

Work and home conflict

Having experienced a work and home conflict in the last 3
weeks was also more common among surgeons who
worked longer hours and/or had more nights on call. Work
and home conflicts were reported by 65.7% of surgeons
who worked ⬎80 hours/week compared with 35.5% of
surgeons working ⬍60 hours/week (p ⬍ 0.0001; Table 1).
Similarly, surgeons who took more call nights reported a
higher prevalence of work and home conflict in the last 3
weeks (55.2% for ⱖ2 nights on call/week versus 42% for
ⱕ1 nights on call/week; p ⬍ 0.0001; Table 2). When surgeons were asked how they had resolved their most recent
work and home conflict (eg, in favor of work responsibility,
in favor of personal responsibility, or in a manner that met
both work and personal responsibility), those working ⬎80
hours/week were more likely to report resolving the conflict in
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Career satisfaction

Career satisfaction also varied by workload. When asked
whether they would be become a surgeon again (specialty
choice), surgeons who worked ⬎80 hours/week more often
reported that they would “definitely not” or “probably not”
choose to become a surgeon again at a higher rate than those
who worked ⬍60 hours/week (20.6% versus 13.6%; p ⬍
0.0001; Table 3). Similarly, a higher percentage of surgeons
working ⱖ2 nights on call/week compared with those who
had ⱕ1 nights on call/week replied definitely or probably not
(17.7% versus 12.3%; p ⬍ 0.0001; Table 4). Similar trends
were noted when surgeons were asked if they would become a
physician again (career choice; p ⬍ 0.0001; Tables 3 and 4) or
if they would recommend their children become a physician
or surgeon (p ⫽ 0.0001; Tables 3 and 4).
Finally, when asked, “Should the American College of
Surgeons establish guidelines on hours of work or number
of nights on call?” only 32% of surgeons replied favorably.
Surgeons who were salaried were more likely to respond
favorably to guidelines compared with those whose pay was
based on billing (38.2% versus 30.9%; p ⬍ 0.0001), as well
as those in an academic practice relative to those in a private
practice (37% versus 30%; p ⬍ 0.0001). In contrast, there
was no relationship between hours and whether or not
surgeons supported guidelines (34.6% of those who
worked ⬍60 hours supported guidelines compared with
32.9% for those who worked ⬎80 hours/week; p ⫽
0.1025). A small negative correlation between number of
nights on call per week and support of guidelines was observed (34.1% for those with ⱕ1 nights on call/week supported guidelines compared with 30.5% for those with ⬎3
nights on call/week; p ⫽ 0.0324). Surgeons with higher
distress scores were also more likely to favor the American
College of Surgeons establishing guidelines on hours
worked per nights on call. A higher percentage of burnedout surgeons (38% versus 29.8%; p ⬍ 0.0001) and those
who screened positive for depression (39% versus 30.6%; p
⬍ 0.0001) supported guidelines on hours worked per
nights on call.

Figure 1. Association of burnout indices with hours worked per
week. (A) High depersonalization (DP), (B) emotional exhaustion
(EE), and (C) overall burnout rate, and (D, E, F) with nights on call per
week. Correlations are all ⬍0.0001.

favor of work than those who worked ⬍60 hours/week
(46.7% versus 28%; p ⬍ 0.0001,Table 1). A similar trend was
observed when comparing surgeons who worked ⬍2 nights
on call/week with those who worked ⱖ2 nights on call/week
(29% versus 39%; p ⬍ 0.0001; Table 2).

DISCUSSION
This is the first in-depth analysis of the relationship between workload (hours worked and nights on call per
week) and surgeon distress. There are 3 major conclusions
from this American College of Surgeons survey.
1. There was a highly significant correlation with increasing hours and increasing nights on call associated with a
detrimental impact on surgeons in almost every setting,
both professionally and personally. These trends were
statistically significant in virtually every parameter surveyed: increased burnout rate, decreased quality of life,
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Table 3. Professional Satisfaction by Hours Worked per Week
<60 Hours
(n ⴝ 2,876)
n
%

Would choose to become a surgeon again
Missing
Definitely not
Probably not
Not sure or neutral
Probably
Definitely yes
Would choose to become a physician again
Missing
Definitely not
Probably not
Not sure or neutral
Probably
Definitely yes
Would recommend to their child to become physician and surgeon
Missing
No
Yes

decreased career satisfaction, and increased work and
home conflict.
2. The incidence of various distress parameters showed
no threshold based on the number of hours worked (ie,
there was a clear gradient effect), while there was a clear
threshold of increasing incidences of distress parameters
based on surgeons who worked ⱖ2 nights on call/week.
3. Although the adverse consequences based on night call
were more global, the greatest incidence of distress was
observed in the 17% of surgeons who worked ⬎80
hours/week.
It is interesting to note that two thirds of responding
surgeons did not want external regulation or boundary limits on hours, including those who reported that they work
⬎80 hours/week or have ⬎3 nights on call/week. Although resident work hours have been restricted since
1993, studies examining the relationship between work
hour restriction and resident well-being have been mixed,
with 1 study involving surgical residents showing no reduction in burnout symptoms,26 and 3 studies among internal
medicine residents demonstrating a reduction in burnout
indices and self-reported medical errors with concurrent
improvements in career satisfaction.4,5,8 As burnout has
been shown to be predictive of a subsequent perceived major medical error,7,8 and as burnout is associated with medical errors among surgeons,10 it is imperative to find effective ways to reduce burnout as a quality-improvement
initiative. These observations, and our previous publica-

60ⴚ80 Hours
(n ⴝ 3,587)
n
%

>80 Hours
(n ⴝ 1,336)
n
%

p Value

⬍0.0001
11
99
290
278
641
1,557

3.5
10.1
9.7
22.4
54.3

16
145
409
404
914
1,699

3.6
9.9
12.9
23.6
50

19
142
456
488
907
1,575

51.6
48.4

454
1,615
1,518

4.1
11.5
11.3
25.6
47.6

5
104
170
122
310
625

4
12.8
13.7
25.4
44.1

6
83
184
187
304
572

51.5
48.5

235
491
610

7.8
12.8
9.2
23.3
47
⬍0.0001

16
102
283
369
675
1,431

6.2
13.8
14.1
22.9
43
0.0001

351
1,303
1,222

44.6
55.4

tion showing an association with burnout and medical errors among surgeons, suggest that work hours of ⬎80
hours a week can have an adverse effect on patient care or
personal wellness. However, there is no evidence that putting an artificial cap on work hours for practicing surgeons
would improve career satisfaction, patient care, or reduce
medical errors. More research on this crucial issue is
needed.
In this study, surgeons practicing trauma, cardiovascular
surgery, transplantation surgery, and urology worked the longest hours and reported the most nights on call. We have previously reported that these surgical subspecialties have a higher
overall risk for burnout in a multivariate analysis.1 It is interesting to note that the burnout rate among younger Australian
and New Zealand practicing surgeons was highest among the
same surgical specialties, especially cardiothoracic surgery and
urology.27 The Australian study also found that younger surgeons who worked ⬎60 hours/week reported significantly
higher personal burnout than those who work ⬍60 hours/
week (p ⬍ 0.05).27
Burnout is the single greatest predictor of surgeons’ satisfaction with career and specialty choice.1,28 Although our
previously reported results showed that American surgeons
are personally satisfied with a career in surgery overall, only
half would recommend their children pursue a career as a
physician or surgeon and only one third believed their career left enough time for personal and family life.1 In the
current study, we identified a highly significant and detri-
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Table 4. Professional Satisfaction by Nights on Call per Week
<1 Call
(n ⴝ 2,764)
n
%

Would choose to become a surgeon again
Missing
Definitely not
Probably not
Not sure or neutral
Probably
Definitely yes
Would choose to become a physician again
Missing
Definitely not
Probably not
Not sure or neutral
Probably
Definitely yes
Recommend your children become physician or surgeon
Missing
Yes
No

2 Calls
(n ⴝ 1,921)
n
%

3 Calls
(n ⴝ 1,086)
n
%

>3 Calls
(n ⴝ 1,977)
n
%

p Value

⬍0.0001
13
80
255
215
641
1,560

2.9
9.3
7.8
23.3
56.7

7
88
223
225
518
860

3.1
9.8
10.2
22.7
54.2

6
76
234
299
489
817

58
42

268
799
854

4.6
11.7
11.8
27.1
44.9

5
50
161
120
273
477

4
12.2
15.6
25.5
42.7

6
55
147
160
276
442

48.3
51.7

134
433
519

4.6
14.9
11.1
25.3
44.1

7
129
230
237
410
964

5.1
13.6
14.8
25.6
40.9

13
111
268
297
481
807

45.5
54.5

271
760
946

6.5
11.7
12
20.8
48.9
⬍0.0001

15
85
270
281
623
1,490

5.7
13.6
15.1
24.5
41.1
⬍0.0001

361
1,393
1,010

mental correlation of increased work hours and nights on
call with lower career satisfaction. One interpretation of
these findings is that although American surgeons generally
enjoy the practice of surgery, when their workloads are
excessive, there is inadequate time for personal and family
pursuits, which can lead to burnout and poor mental
QOL. Work⫺home conflicts appear to be one of the critical contributors to surgeon burnout.28 Strategies to reduce
such conflicts or that provide avenues to resolve conflicts in
a manner that meets both work and home responsibilities
can reduce surgeon burnout and increase career satisfaction. Such strategies can be particularly beneficial for
women surgeons, as they appear to encounter work⫺home
conflicts more frequently. Notably, despite the extensive
differences in the personal and professional lives of women
and men surgeons, the same 3 factors (ie, hours worked per
week, work⫺home conflict last 3 weeks, resolving last
work⫺home conflict in favor of work) accounted for about
two thirds of the variation in the experience of burnout for
both men and women.28
There was a highly significant correlation of increasing
hours and nights on call with work⫺home conflict incidence and an increased resolution of the conflict in favor of
work. Results from the literature also confirm that increased work hours and overtime work are associated with
a lower level of work⫺home balance, especially among
women physicians.29 Maintaining career satisfaction is important, not only for maximizing productivity, but for enhancing personal quality of life and avoiding early retire-

44.5
55.5

ment. A shortage of physicians and surgeons has been
projected, and an emigration of surgeons at an early age
because of burnout would clearly exacerbate the workforce
issues facing us in the coming years.30 Addressing a more
optimal work hour schedule and the increasing uncertainties of reimbursement issues might very well affect the rate
of early retirement and the choice of young medical school
graduates to pursue a career in surgery.30,31
Our study is subject to a number of limitations. First,
although similar to national survey studies of the members
of physician societies,32,33 our response rate of 32% is lower
than physician surveys in general.34,35 and could introduce
a response bias. It is unknown whether distressed physicians are less likely to complete surveys because of apathy or
are more likely to complete surveys related to job stress
because of greater interest in the topic. Second, the study is
cross-sectional and we are unable to determine if the associations between work hours and nights on call with measures of distress (eg, burnout) are causally related or the
potential direction of the effects. Third, there are important aspects related to both burnout and career satisfaction
that were not measured by our study. No doubt some challenges vary by subspecialty, geography, practice type, and
local practice environments—aspects that are difficult to
address in a national study. Fourth, lack of congruence
between actual working conditions and original expectations of the surgical field or career interest might also be
contributing to burnout.36,37 On the other hand, our study
also has several notable strengths. It is the largest study of
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physician burnout conducted to date. The survey included
standardized instruments that are validated measures of
burnout and QOL and facilitate comparison with earlier
studies of physicians and surgeons.
In conclusion, burnout and other measures of surgeon
distress correlate directly with increasing work hours and
nights on call among American surgeons. A wide range of
adverse personal and professional characteristics were related to ⱖ2 nights on call/week and increasing work hours
(especially ⬎80 hours/week). Given that extensive data indicate a relationship between physician burnout and the
quality of care they provide patients,10 these data have important implications for practice, departmental, institutional, and national efforts to promote quality of care, and
to mitigate the adverse consequences of burnout.38-41
When physicians are in distress, their performance in delivering care can be suboptimal. However, most indicators
of quality patient care do not take into account physician
wellness. Physician wellness goes beyond merely the absence of distress and includes being challenged, thriving,
and achieving success in various aspects of personal and
professional life.39,42-45
Author Contributions
Study conception and design: Balch, Shanafelt, Bechamps
Acquisition of data: Russell, Shanafelt
Analysis and interpretation of data: Balch, Shanafelt, Sloan,
Dyrbe
Drafting of manuscript: Balch, Shanafelt, Dyrbe
Critical revision: Russell, Bechamps, Freischlag

REFERENCES
1. Shanafelt TD, Balch CM, Bechamps GJ, et al. Burnout and
career satisfaction among American surgeons. Ann Surg 2009;
250:463–471.
2. Fahrenkopf AM, Sectish TC, Barger LK, et al. Rates of medication errors among depressed and burnt out residents: prospective cohort study. BMJ 2008;336:488–491.
3. Martini S, Arfken CL, Churchill A, Balon R. Burnout comparison among residents in different medical specialties. Acad Psychiatry 2004;28:240–242.
4. Goitein L, Shanafelt TD, Wipf JE, et al. The effects of workhour limitations on resident well-being, patient care, and education in an internal medicine residency program. Arch Intern
Med 2005;165:2601–2606.
5. Gopal R, Glasheen JJ, Miyoshi TJ, Prochazka AV. Burnout and
internal medicine resident work-hour restrictions. Arch Intern
Med 2005;165:2595–2600.
6. van der Heijden F, Dillingh G, Bakker A, Prins J. Suicidal
thoughts among medical residents with burnout. Arch Suicide
Res 2008;12:344–346.
7. 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.

J Am Coll Surg

8. West CP, Tan AD, Habermann TM, et al. Association of resident
fatigue and distress with perceived medical errors. JAMA 2009;
302:1294–1300.
9. Shanafelt TD, Bradley KA, Wipf JE, Back AL. Burnout and
self-reported patient care in an internal medicine residency program. Ann Intern Med 2002;136:358–367.
10. Shanafelt TD, Balch CM, Bechamps G, et al. Burnout and
medical errors among American surgeons. Ann Surg 2010;251:
995–1000.
11. Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a missing
quality indicator. Lancet. 2009;374:1714–1721.
12. Ramirez AJ, Graham J, Richards MA, et al. Burnout and psychiatric disorder among cancer clinicians. Br J Cancer 1995;71:
1263–1269.
13. Trufelli DC, Bensi CG, Garcia JB, et al. Burnout in cancer
professionals: a systematic review and meta-analysis. Eur J Cancer Care (Engl) 2008;17:524–531.
14. Maslach C, Jackson S, Leiter M. Maslach Burnout Inventory
Manual. 3rd ed. Palo Alto, CA: Consulting Psychologists Press;
1996.
15. Rafferty JP, Lemkau JP, Purdy RR, Rudisill JR. Validity of the
Maslach burnout inventory for family practice physicians. J Clin
Psychol 1986;42:488–492.
16. Lee RT, Ashforth BE. A meta-analytic examination of the correlates of the three dimensions of job burnout. J Appl Psychol
1996;81:123–133.
17. Leiter M, Durup J. The discriminant validity of burnout and
depression: a confirmatory factor analytic study. Anxiety Stress
Coping 1994;7:357–373.
18. Ware J, Kosinski M, Keller SD. A 12-item short-form health
survey: construction of scales and preliminary tests of reliability
and validity. Med Care 1996;34:220–233.
19. Ware J, Kosinski M, Turner-Bowker D, et al. How to Score
Version 2 of the SF-12 Health Survey. Lincoln, RI: Quality
Metric Incorporated; 2002.
20. Spitzer RL, Williams JB, Kroenke K, et al. Utility of a new
procedure for diagnosing mental disorders in primary care. The
PRIME-MD 1000 Study. JAMA 1994;272:1749–1756.
21. Whooley MA, Avins AL, Miranda J, Browner WS. Case-finding
instruments for depression. two questions are as good as many.
J Gen Intern Med 1997;12:439–445.
22. Landrigan CP, Fahrenkopf AM, Lewin D, et al. Effects of the
accreditation council for graduate medical education duty hour
limits on sleep, work hours, and safety. Pediatrics 2008;122:
250–258.
23. Sloan JA. Assessing the minimally clinically significant difference: scientific considerations, challenges and solutions. COPD
2005;2:57–62.
24. Sloan JA, Cella D, Hays RD. Clinical significance of patientreported questionnaire data: another step toward consensus.
J Clin Epidemiol 2005;58:1217ⴚ1219.
25. Norman GR, Sloan JA, Wyrwich KW. The truly remarkable
universality of half a standard deviation: confirmation through
another look. Expert Rev Pharmacoecon Outcomes Res 2004;
4:581–585.
26. Gelfand DV, Podnos YD, Carmichael JC, et al. Effect of the
80-hour workweek on resident burnout. Arch Surg 2004;139:
933–938; discussion 938⫺940.
27. Benson S, Sammour T, Neuhaus SJ, et al. Burnout in Australasian younger fellows. ANZ J Surg 2009;79:590–597.
28. Dyrbye LN, Shanafelt T, Balch CM, et al. Relationship between

Vol. 211, No. 5, November 2010

29.
30.

31.
32.
33.

34.
35.
36.

work-home conflicts and burnout among American surgeons: a
comparison by gender. Arch Surg. In press.
Albertsen AK, Rafnsdottir GL, Grimsmo A, et al. Workhours
and worklife balance. SJWEH Suppl 2008;5:14–21.
Troppmann KM, Palis BE, Goodnight JE, et al. Career and
lifestyle satisfaction among surgeons: what really matters? The
National Lifestyles in Surgery Today Survey. J Am Coll Surg
2009;209:160–169.
Reed CE, Vaporciyan AA, Erikson C, et al. Factors dominating
choice of surgical specialty. J Am Coll Surg 2010;210:319–324.
Allegra C, Hall R, Yothers G. Prevalence of burnout in the US
oncology community. J Oncol Pract 2005;1:140–147.
Kuerer HM, Eberlein TJ, Pollock RE, et al. Career satisfaction,
practice patterns and burnout among surgical oncologists: report on the quality of life of members of the Society of Surgical
Oncology. Ann Surg Oncol 2007;14:3043–3053.
Kellerman SE, Herold J. Physician response to surveys. A review
of the literature. Am J Prev Med 2001;20:61–67.
Asch DA, Jedrziewski MK, Christakis NA. Response rates to
mail surveys published in medical journals. J Clin Epidemiol
1997;50:1129–1136.
Leiter MP, Frank E, Matheson TJ. Demands, values, and burnout: relevance for physicians. Can Fam Physician 2009;55:
1224–1225, 1225.e1⫺6.

Balch et al

Burnout, Hours Worked, and Nights on Call

619

37. Shanafelt TD, West CP, Sloan JA, et al. Career fit and burnout
among academic faculty. Arch Intern Med 2009;169:990–995.
38. Balch CM, Copeland E. Stress and burnout among surgical
oncologists: a call for personal wellness and a supportive workplace environment. Ann Surg Oncol 2007;14:3029–3032.
39. Balch CM, Freischlag JA, Shanafelt TD. Stress and burnout among
surgeons: understanding and managing the syndrome and avoiding the
adverse consequences. Arch Surg 2009;144:371–376.
40. Hyman NH. Attending work hour restrictions: is it time? Arch
Surg 2009;144:7–8.
41. Shanafelt TD. Enhancing meaning in work: a prescription for
preventing physician burnout and promoting patient-centered
care. JAMA 2009c;302:1338–1340.
42. Shanafelt TD, Sloan JA, Habermann TM. The well-being of
physicians. Am J Med 2003;114:513–519.
43. Shanafelt T, Chung H, White H, Lyckholm LJ. Shaping your
career to maximize personal satisfaction in the practice of oncology. J Clin Oncol 2006;24:4020–4026.
44. ShanafeltT. A career in surgical oncology: finding meaning, balance
and personal satisfaction. Ann Surg Oncol 2008;15:400–406.
45. Spickard A Jr, Gabbe SG, Christensen JF. Mid-career burnout in
generalist and specialist physicians. JAMA 2002;288:1447–
1450.

