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Abstract

BACKGROUND—Physicians, particularly trainees and those in surgical subspecialties, are at 

risk for burnout. Mistreatment (i.e., discrimination, verbal or physical abuse, and sexual 

harassment) may contribute to burnout and suicidal thoughts.

METHODS—A cross-sectional national survey of general surgery residents administered with the 

2018 American Board of Surgery In-Training Examination assessed mistreatment, burnout 

(evaluated with the use of the modified Maslach Burnout Inventory), and suicidal thoughts during 

the past year. We used multivariable logistic-regression models to assess the association of 

mistreatment with burnout and suicidal thoughts. The survey asked residents to report their gender.

RESULTS—Among 7409 residents (99.3% of the eligible residents) from all 262 surgical 

residency programs, 31.9% reported discrimination based on their self-identified gender, 16.6% 

reported racial discrimination, 30.3% reported verbal or physical abuse (or both), and 10.3% 

reported sexual harassment. Rates of all mistreatment measures were higher among women; 

65.1% of the women reported gender discrimination and 19.9% reported sexual harassment. 

Patients and patients’ families were the most frequent sources of gender discrimination (as 

reported by 43.6% of residents) and racial discrimination (47.4%), whereas attending surgeons 

were the most frequent sources of sexual harassment (27.2%) and abuse (51.9%). Proportion of 

k-bilimoria@northwestern.edu.
Drs. Hu and Ellis contributed equally to this article.

Disclosure forms provided by the authors are available with the full text of this article at NEJM.org.

HHS Public Access
Author manuscript
N Engl J Med. Author manuscript; available in PMC 2020 October 31.

Published in final edited form as:
N Engl J Med. 2019 October 31; 381(18): 1741–1752. doi:10.1056/NEJMsa1903759.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://NEJM.org


residents reporting mistreatment varied considerably among residency programs (e.g., ranging 

from 0 to 66.7% for verbal abuse). Weekly burnout symptoms were reported by 38.5% of 

residents, and 4.5% reported having had suicidal thoughts during the past year. Residents who 

reported exposure to discrimination, abuse, or harassment at least a few times per month were 

more likely than residents with no reported mistreatment exposures to have symptoms of burnout 

(odds ratio, 2.94; 95% confidence interval [CI], 2.58 to 3.36) and suicidal thoughts (odds ratio, 

3.07; 95% CI, 2.25 to 4.19). Although models that were not adjusted for mistreatment showed that 

women were more likely than men to report burnout symptoms (42.4% vs. 35.9%; odds ratio, 

1.33; 95% CI, 1.20 to 1.48), the difference was no longer evident after the models were adjusted 

for mistreatment (odds ratio, 0.90; 95% CI, 0.80 to 1.00).

CONCLUSIONS—Mistreatment occurs frequently among general surgery residents, especially 

women, and is associated with burnout and suicidal thoughts.

BURNOUT, A SYNDROME OF EMOTIONAL exhaustion, cynicism, and reduced 

effectiveness at work, has been linked to poor health, alcoholism, depression, and suicide in 

physicians.1,2 Burnout has adverse effects on patient care and the physician workforce, since 

burned-out physicians are more likely to report that they have made medical errors, more 

frequently reduce their work efforts, change jobs, or leave the field of medicine.3,4 The 

prevalence of burnout appears to be higher among surgeons, trainees, and women than in 

other groups.5

The values espoused by an institution and the social support it provides are key determinants 

of whether its employees feel engaged or burned out.3 Workplace mistreatment (i.e., 

discrimination, abuse, and harassment) can create a hostile work environment that may lead 

to burnout and other poor psychological outcomes, such as suicidality.2 Such mistreatment is 

thought to be common in the field of medicine, particularly for women and trainees, who are 

subject to a power differential.6–11 Surgery is considered to represent a particularly high-risk 

specialty.6,9,11

Despite surgical residents’ particular vulnerability, little is known about the extent of 

mistreatment, burnout, and suicidal thoughts in this group. Previous estimates of 

mistreatment and burnout were based on surveys with low or unmeasurable response rates, 

small numbers of institutions, or inconsistencies in measurement or interpretation.11–15 

Moreover, although an association between mistreatment and burnout has been suggested by 

qualitative data,16 it has yet to be examined empirically in a large population. A 

comprehensive national survey was administered to residents in all accredited U.S. general 

surgery residency programs to characterize the frequency and sources of mistreatment, 

examine the national prevalence of burnout and suicidal thoughts, and assess the association 

of mistreatment with burnout and suicidal thoughts.

METHODS

STUDY SETTING AND PARTICIPANTS

A multiple-choice survey was administered immediately after the January 2018 American 

Board of Surgery In-Training Examination (ABSITE), an annual computer-based 

examination taken by all residents training in general surgery programs accredited by the 
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Accreditation Council for Graduate Medical Education (ACGME; see the survey in the 

Supplementary Appendix, available with the full text of this article at NEJM.org).17,18 The 

survey was preceded by a statement explaining that the purpose of the survey was research, 

that data would be deidentified before analysis, and that program directors and chairs would 

not have access to the responses. There were no incentives or disincentives to participate.
18–20

Survey responses were collected by the American Board of Surgery and were deidentified 

before being transferred to Northwestern University for analysis.18,20 Excluded from all 

analyses were 837 residents who were clinically inactive (i.e., were taking dedicated time off 

for conducting research), 2 residents who were training in one program that averaged fewer 

than 1 resident per postgraduate year, and 4 residents whose surveys were missing responses 

to the burnout questions. Two programs that had no female residents were excluded from 

program-level analyses. The Northwestern University institutional review board office 

reviewed this study, including the survey and instructions to residents, and determined that it 

did not meet the federal definition of human-subjects research and therefore did not require 

full review and approval by the institutional review board.

SURVEY DEVELOPMENT

The 2018 survey items were adapted from previously published and validated instruments.
2,18,20–22 Pretest cognitive interviews were conducted with general surgery residents from 

multiple institutions to assess the overall coherence, balance, and clarity of the survey. The 

survey was then iteratively revised and retested in a larger sample of general surgery 

residents from multiple institutions.18,20

MISTREATMENT EXPOSURES

Respondents were asked to report the frequency (categorized as never, a few times a year, a 

few times a month, a few times a week, or daily), since the beginning of their residencies, 

with which they were subject to discrimination based upon their self-identified gender; racial 

discrimination; discrimination based on past, present, or expected pregnancy, childcare 

needs, or both; sexual harassment; physical abuse; and verbal or emotional abuse. No 

definitions of these exposures were provided. Residents who answered in the affirmative 

were then asked to identify the primary source of the mistreatment: patients or patients’ 

families, attending surgeons, other residents or fellows, administrators, or nurses or support 

staff. Mistreatment was categorized in several ways. Because perceived abuse, 

discrimination, and harassment were highly correlated with one another, we constructed a 

single composite indicator for primary comparisons. The composite represents the maximum 

reported frequency of any of the mistreatment exposures (discrimination on the basis of 

gender, race, or pregnancy or childcare; physical or verbal abuse; and sexual harassment). 

Residents were then categorized by frequency of exposure to mistreatment: no exposure, 

exposures a few times per year, or exposures a few times or more per month. Each type of 

exposure was also dichotomized (never vs. any) and modeled individually.
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MAIN OUTCOME MEASURES

Symptoms of burnout were assessed with the use of the modified, abbreviated Maslach 

Burnout Inventory–Human Services Survey for Medical Personnel (aMBI), which examines 

emotional exhaustion and depersonalization with three questions each.23,24 To facilitate 

interpretation and presentation of the data, residents were divided into those who reported at 

least weekly occurrence of any of the six items in the aMBI and those who reported that 

symptoms occurred less than once a week.5 Sensitivity analyses were performed with other 

burnout definitions.25

Suicidal thoughts were assessed with the question, “During the past 12 months, have you 

had thoughts of taking your own life?”2,26,27 Residents who responded in the affirmative 

during the online survey were immediately provided with information on the screen urging 

them to reach out to their program directors, make use of online resources, or contact the 

National Suicide Prevention Lifeline. No active outreach was possible because all data were 

deidentified and confidentiality had been assured as a precondition of survey completion.

RESIDENT AND PROGRAM CHARACTERISTICS

We obtained information on the following characteristics of the residents: gender, clinical 

postgraduate year (PGY, categorized as 1, 2–3, or 4–5), and relationship status (married or in 

a relationship, not in a relationship, or divorced or widowed). Program characteristics for 

which we obtained information included size (total number of surgical residents, divided 

into quartiles: <26, 26 to 37, 38 to 51, or >51 residents per program), type (academic, 

community, or military), and geographic location (Northeast, Southeast, Midwest, 

Southwest, or West). Residents were also asked to report the number of months during 

which they had violated the 80-hours-per-week (averaged over a month) duty-hour 

requirement in the previous 6 months (0, 1 or 2, or ≥3).

STATISTICAL ANALYSIS

Multivariable logistic-regression models were used to examine all available demographics of 

the residents (e.g., gender and marital status) and program characteristics (e.g., geographic 

location) associated with burnout and suicidal thoughts, both excluding and including 

mistreatment exposures (i.e., discrimination, abuse, and sexual harassment). The primary 

models examined the association of the composite mistreatment variable with burnout and 

with suicidal thoughts. Each mistreatment exposure variable was also modeled individually 

to examine associations with burnout and suicidal thoughts. All models were estimated with 

robust standard errors accounting for resident clustering within programs. Missing data were 

rare (<1%) and were excluded from the analyses. Effect modification between mistreatment 

and gender was explored by serial addition of multiplicative interaction terms. Several 

sensitivity analyses were performed, including those that used different thresholds for 

mistreatment exposures and those that used different definitions of burnout (e.g., continuous 

and different dichotomizations) to assess the robustness of the results.

Program-level values were calculated as the percentage of residents in each program who 

reported gender discrimination, racial discrimination, verbal or emotional abuse, physical 

abuse, sexual harassment, and duty-hour violations. The extent to which different 
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mistreatment exposures occurred concurrently at the program level (e.g., whether programs 

with high rates of gender discrimination also had high rates of sexual harassment) was 

examined with weighted kappa statistics.

Point estimates are reported with confidence intervals, which have not been adjusted for 

multiple comparisons. All statistical analyses were performed with Stata software, version 

14.1 (StataCorp). There was no prespecified statistical analysis plan, but an a priori 

hypothesis was specified at the time of survey development.

RESULTS

RESPONSE TO SURVEY

Of 7464 eligible residents, 7409 (99.3%) had complete survey responses; 2935 of the 

residents who responded (39.6%) were women. The demographics of the study population 

are shown in Table 1, and Table S1 in the Supplementary Appendix.

MISTREATMENT

Details of residents’ reports of mistreatment are provided in Tables 2 and 3. Gender 

discrimination was reported by 31.9% of all residents — 65.1% of women and 10.0% of 

men. Monthly occurrences were reported by 26.9% of women (Tables S2 and S3). Among 

women reporting gender discrimination, 49.2% identified the source as patients or patients’ 

families, 23.6% as nurses or staff, and 17.6% as attending surgeons. Among men reporting 

gender discrimination, the source was most frequently attending surgeons (28.5%).

Racial discrimination was reported by 16.6% of residents — 18.6% of women and 15.1% of 

men. Patients and patients’ families were identified as the sources of racial discrimination by 

47.4% of residents, followed by attending surgeons (17.4%), nurses and staff (10.7%), and 

other residents (8.2%).

Discrimination on the basis of pregnancy or childcare status was reported by 7.2% of all 

residents — 13.1% of women and 3.2% of men. The most common sources of pregnancy 

and childcare discrimination were other surgeons: attendings (36.8%) and other residents 

(22.6%).

Verbal or emotional abuse was reported by 30.2% of all residents — 33.0% of women and 

28.3% of men. The sources were predominantly other surgeons: attendings (52.4%) and 

other residents (20.2%). Physical abuse was rare (affecting 2.2%) and was reported in 

similar frequency by men and women.

Sexual harassment was reported by 10.3% of all residents — 19.9% of women and 3.9% of 

men. Among women reporting sexual harassment, the sources were most frequently patients 

or patients’ families (31.2%) and attending surgeons (30.9%), followed by other residents 

(15.4%) and nurses or staff (11.7%). Among men reporting sexual harassment, the sources 

were most frequently nurses or staff (22.7%).

Nearly 50% of residents reported having had experience with at least one form of 

mistreatment, with 19.0% reporting exposure to mistreatment at least a few times per month 
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and 30.9% reporting exposure a few times per year.Among women, 31.0% reported 

exposure a few times per month or more. For all mistreatment exposures, men more 

frequently failed to identify a source (e.g., among residents who reported gender 

discrimination, 25.6% of men did not identify the source, vs. 2.9% of women did not 

identify the source).

DUTY-HOUR VIOLATIONS

A total of 61.0% of residents (66.5% of men and 52.7% of women) reported no violations of 

the 80-hour rule. Violations of the 80-hour rule in 1 or 2 of the previous 6 months were 

reported by 25.2% of residents (21.5% of men and 30.9% of women), and violations in 3 or 

more of the previous 6 months were reported by 13.8% (12.0% of men and 16.4% of 

women).

PREVALENCE OF BURNOUT AND SUICIDAL THOUGHTS

Burnout symptoms occurring at least once a week were reported by 38.5% of residents, with 

34.3% reporting symptoms of emotional exhaustion at least weekly and 17.1% reporting 

symptoms of depersonalization at least weekly. The unadjusted prevalence of burnout was 

higher among women than among men (42.4% vs. 35.9%) (Table 2). Female residents 

reported symptoms of emotional exhaustion more frequently, but depersonalization 

symptoms were reported with similar frequency by men and women (Fig. 1). Suicidal 

thoughts occurring during the past year were reported by 4.5% of residents and were 

reported more frequently by women than by men (5.3% vs. 3.9%) (Table 2).

FACTORS ASSOCIATED WITH BURNOUT

In adjusted models, residents in PGY 1 were more likely to report burnout than residents in 

PGY 4–5 (odds ratio, 1.21; 95% confidence interval [CI], 1.06 to 1.38). Increasing 

frequency of mistreatment exposures (composite of discrimination, harassment, and abuse) 

was associated with a stepwise increase in burnout, from a few times a year (odds ratio, with 

no exposure as reference, 2.02; 95% CI, 1.81 to 2.25) to a few times a month or more (odds 

ratio, 2.94; 95% CI, 2.58 to 3.36). Similarly, with increasing frequency of duty-hour 

violations, there was a stepwise increase in burnout, from violations in 1 or 2 of the previous 

6 months (odds ratio, with no violations as reference, 1.82; 95% CI, 1.61 to 2.05) to 

violations in 3 or more months (odds ratio, 2.91; 95% CI, 2.52 to 3.35). Although women 

were more likely to report burnout in models that were not adjusted for mistreatment (odds 

ratio, 1.33; 95% CI, 1.20 to 1.48), this difference did not persist after adjustment for 

mistreatment (odds ratio, 0.90; 95% CI, 0.80 to 1.00) (Table 4). No significant interactions 

were noted between gender and either duty-hour violations or the aggregate mistreatment 

variable (Table S4). Sensitivity analyses showed that each individual mistreatment measure 

was associated with burnout. Alternative definitions of burnout yielded similar associations 

with mistreatment. (Additional details on the association of burnout with mistreatment are 

provided in Tables S5 through S7.)
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FACTORS ASSOCIATED WITH SUICIDALITY

In adjusted models, residents were more likely to report suicidal thoughts if they were not in 

a relationship (odds ratio, 1.31; 95% CI, 1.03 to 1.66) or were divorced or widowed (odds 

ratio, 2.32; 95% CI, 1.29 to 4.18) than if they were married or in a relationship. Increasing 

frequency of exposure to mistreatment exposures was also associated with a stepwise 

increase in suicidal thoughts, from exposures a few times a year (odds ratio, with no 

exposure as reference, 2.08; 95% CI, 1.57 to 2.76) to a few times a month or more (odds 

ratio, 3.07; 95% CI, 2.25 to 4.19). Increasingly frequent duty-hour violations were also 

associated with a stepwise increase in suicidal thoughts, from 1 to 2 months of violations 

(odds ratio, with no violations as reference, 1.41; 95% CI, 1.07 to 1.87) to 3 or more months 

of violations (odds ratio, 2.12; 95% CI, 1.56 to 2.88). Suicidal thoughts were more likely to 

occur in female residents than in male residents in models that did not adjust for 

mistreatment (odds ratio, 1.31; 95% CI, 1.03 to 1.67), but this difference did not persist after 

adjustment for mistreatment (odds ratio, 0.90; 95% CI, 0.69 to 1.18).

PROGRAM-LEVEL VARIATION IN MISTREATMENT

The percentage of residents within each program who reported each type of mistreatment 

varied widely among programs. For gender discrimination among women, the program-level 

median was 66.7% (interquartile range, 50 to 76.8; range, 0 to 100); for racial 

discrimination, 16.0% (interquartile range, 9.2 to 22.2; range, 0 to 46.2); for pregnancy or 

childcare discrimination among women, 11.5% (interquartile range, 0 to 20.0; range, 0 to 

100); for verbal or physical abuse, 30.0% (interquartile range, 20.8 to 38.3; range, 0 to 66.7); 

and for sexual harassment of women, 16.7% (interquartile range, 9.1 to 28.6; range, 0 to 

100) (Figs. S1 and S2). There was minimal agreement between all pairwise comparisons of 

mistreatment types at the program level; programs that had a higher prevalence of one type 

of mistreatment did not necessarily have a higher prevalence of another (Table S8).

DISCUSSION

By surveying trainees in all ACGME-accredited U.S. general surgical residency programs 

and obtaining a near-complete response rate, we were able to comprehensively assess the 

overall prevalence of mistreatment, burnout, and suicidality. Mistreatment was associated 

with burnout and suicidal thoughts. Models not adjusted for mistreatment suggested that 

women had more frequent symptoms of burnout and more frequent suicidal thoughts than 

men. However, after adjustment for the higher prevalence of mistreatment among women, 

the differences in burnout and suicidality between men and women did not persist. Finally, 

there was considerable program-level variation in the reported incidence of mistreatment and 

duty-hour violations. These results offer a comprehensive national assessment of 

mistreatment and resident wellness that may be used to guide improvement efforts.

More than 50% of all general surgery residents reported some form of mistreatment. All 

mistreatment types were reported more frequently by women than by men. The prevalence 

of discrimination, harassment, and abuse reported by general surgery residents was similar 

to or lower than prevalences previously reported in the literature. However, in other studies, 

the data came from surveys with low response rates, distribution methods that precluded 
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calculation of the response rate (e.g., Twitter and openaccess websites), cohorts representing 

limited numbers of institutions, and variable exposure definitions.11–14,28,29 The high 

response rate in the current study is advantageous for estimating the prevalence of 

mistreatment.

The sources of mistreatment, which differ by the specific mistreatment type, may provide 

important information to consider when designing interventions. For example, although 

employee training may reduce mistreatment originating from fellow physicians and staff, it 

is unlikely to lessen mistreatment by patients and their families. As such, residents may 

benefit from training that focuses on how to respond appropriately, whether the resident is 

the direct recipient of mistreatment or a witness to the mistreatment of a colleague.9,30–34

In this study, 38.5% of residents had burnout symptoms at least weekly, which is 

considerably lower than the percentage of residents with burnout reported in recent studies 

of general surgery trainees.14,15 These differences are most likely driven by heterogeneity in 

burnout definitions25 and nonresponse bias (i.e., in an incomplete sample, participants who 

respond to the survey are more likely to be burned out than people who do not respond), 

since previous studies had relatively low or unmeasurable response rates or included a 

limited number of institutions (or both).

The percentage of residents in this study who had suicidal thoughts (4.5%) is lower than that 

reported in a recent sample of practicing surgeons (6.3%)2 but higher than that reported in 

the general population (2.0 to 3.3%).35,36 Because the current study surveyed a large 

population with a high response rate, it is able to provide a more accurate estimate of 

prevalence. This finding is of particular importance because suicide is the second leading 

cause of death among trainees.37

Studies examining the associations between workplace mistreatment and the well-being of 

resident physicians are lacking. In this study, mistreatment, more than any other individual 

resident or program characteristic, was associated with burnout symptoms and suicidal 

thoughts. We also found that junior residents and those frequently exceeding duty-hour 

limits may be particularly susceptible to these poor wellness outcomes.

The higher raw rate of burnout reported among women in our study was not observed after 

adjusting for mistreatment. Although previous studies showed that female surgeons scored 

lower on measures of wellness,15,16 our results suggest that the higher prevalence of 

mistreatment in women may explain these findings. Higher prevalences of discrimination, 

harassment, and abuse in women have been described previously.11,13

Although the overall prevalence of mistreatment may be troubling, the substantial number of 

programs with very low rates of mistreatment suggest that improvements in the training 

environment may be feasible, as is being investigated in the Surgical Education Culture 

Optimization Through Targeted Interventions Based on National Comparative Data — The 

SECOND Trial (ClinicalTrials.gov number, NCT03739723). Given the association of 

mistreatment with burnout and suicidal thoughts, reducing mistreatment may be an effective 

method for improving the well-being of residents. However, the lack of concordance among 

the program-level prevalence of different mistreatment types (e.g., programs with a high 
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incidence of gender discrimination do not necessarily also have a high incidence of sexual 

harassment) suggests the need for solutions tailored to the specific mistreatment type and 

local context.

Our study had several potential limitations. The concurrent administration of the survey with 

the ABSITE may influence the results; both examination-related distress and post-

examination relief could affect reporting. Second, because individual performance on the 

ABSITE is tracked, residents may have had concerns about non-confidentiality, despite 

assurances that survey data would be deidentified; the resultant social desirability bias would 

be expected to underestimate mistreatment. Third, given that the survey asked about 

exposures since the beginning of residency, recall bias may exist. Fourth, we intentionally 

did not define “discrimination,” “abuse,” or “harassment” in this exploratory study. 

Evidence indicates that when specific mistreatment behaviors are queried, reporting 

increases substantially9; thus, our results may underestimate the prevalence of mistreatment. 

However, asking about mistreatment without rigid definitions allows evaluation of exposures 

perceived by the residents. Because perception is an important metric of workplace safety, it 

is frequently used to assess workplace mistreatment.38 Fifth, limitations in survey length left 

many potentially relevant variables (e.g., sexual orientation or clinical autonomy) 

unexplored. Sixth, correlation among mistreatment variables necessitated creation of a 

composite variable that summarized frequency of exposure to multiple types of 

discrimination. However, separate analyses of the individual exposures yielded similar 

results. Finally, we are not able to determine whether the observed associations of 

mistreatment with burnout and suicidality were causal.

Mistreatment is a frequent experience for general surgery residents in the United States and 

is associated with burnout and suicidal thoughts. The higher prevalence of burnout and 

suicidal thoughts among women may be explained largely by their more frequent exposure 

to mistreatment. Wide variation among programs suggests that opportunities for 

improvement exist. Our results provide initial insights on how we may build safer, more 

equitable, and more effective educational environments for trainees.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Frequency of Burnout Symptoms Reported by Surgical Residents, According to Self-
Identified Gender.
Shown are the percentages of residents with symptoms of emotional exhaustion, 

depersonalization, and burnout (either emotional exhaustion or depersonalization).

Hu et al. Page 12

N Engl J Med. Author manuscript; available in PMC 2020 October 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 13

Table 1.

Demographic Characteristics of Residents from 262 U.S. Surgical Residency Programs*.

Characteristic
Overall

(N = 7409)
Men

(N = 4438)
Women

(N = 2935)

number (percent)

Gender†

 Male 4438 (59.9) — —

 Female 2935 (39.6) — —

 Data not available   36 (0.5) — —

Clinical postgraduate year

 1 2108 (28.5) 1269 (28.6)   825 (28.1)

 2–3 2893 (39.0) 1708 (38.5) 1167 (39.8)

 4–5 2408 (32.5) 1461 (32.9)   943 (32.1)

Relationship status

 Married or in a relationship 5467 (73.8) 3537 (79.7) 1908 (65.0)

 Not in a relationship 1812 (24.5)   838 (18.9)   961 (32.7)

 Divorced or widowed 130 (1.8)   63 (1.4)   66 (2.2)

Program size — no. of residents

 Quartile 1: <26 2042 (27.6) 1309 (29.5) 723 (24.6)

 Quartile 2: 26 to 37 1721 (23.2) 1033 (23.3) 679 (23.1)

 Quartile 3: 38 to 51 1920 (25.9) 1124 (25.3) 786 (26.8)

 Quartile 4: >51 1726 (23.3)   972 (21.9) 747 (25.5)

Program type

 Academic 4439 (59.9) 2567 (57.8) 1854 (63.2)

 Community 2729 (36.8) 1711 (38.6) 1002 (34.1)

 Military 218 (2.9) 148 (3.3)   68 (2.3)

 Unknown   23 (0.3)   12 (0.3)   11 (0.4)

Program location

 Northeast 2424 (32.7) 1434 (32.3) 981 (33.4)

 Southeast 1505 (20.3)   921 (20.8) 578 (19.7)

 Midwest 1567 (21.1)   960 (21.6) 600 (20.4)

 Southwest   876 (11.8)   527 (11.9) 343 (11.7)

 West 1037 (14.0)   596 (13.4) 433 (14.8)

*
Percentages may not total 100 because of rounding.

†
Residents were asked to report their gender.

N Engl J Med. Author manuscript; available in PMC 2020 October 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 14

Ta
b

le
 2

.

Fr
eq

ue
nc

y 
of

 M
is

tr
ea

tm
en

t, 
D

ut
y-

H
ou

r 
V

io
la

tio
ns

, B
ur

no
ut

, a
nd

 S
ui

ci
da

l T
ho

ug
ht

s 
am

on
g 

U
.S

. S
ur

gi
ca

l R
es

id
en

ts
.*

V
ar

ia
bl

e
O

ve
ra

ll
(N

 =
 7

40
9)

M
en

(N
 =

 4
43

8)
W

om
en

(N
 =

 2
93

5)

nu
m

be
r (

pe
rc

en
t)

G
en

de
r 

di
sc

ri
m

in
at

io
n

23
66

 (
31

.9
)

  4
42

 (
10

.0
)

19
12

 (
65

.1
)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

14
53

 (
19

.6
)

32
5 

(7
.3

)
11

23
 (

38
.3

)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

  9
13

 (
12

.3
)

11
7 

(2
.6

)
  7

89
 (

26
.9

)

R
ac

ia
l d

is
cr

im
in

at
io

n
12

27
 (

16
.6

)
67

1 
(1

5.
1)

  5
47

 (
18

.6
)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

  8
59

 (
11

.6
)

47
7 

(1
0.

7)
  3

79
 (

12
.9

)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

36
8 

(5
.0

)
19

4 
(4

.4
)

  1
68

 (
5.

7)

D
is

cr
im

in
at

io
n 

ba
se

d 
on

 p
re

gn
an

cy
 o

r 
ch

ild
ca

re
 s

ta
tu

s
53

2 
(7

.2
)

14
4 

(3
.2

)
  3

83
 (

13
.0

)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

36
1 

(4
.9

)
  8

4 
(1

.9
)

  2
75

 (
9.

4)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

17
1 

(2
.3

)
  6

0 
(1

.4
)

  1
08

 (
3.

7)

A
ny

 d
is

cr
im

in
at

io
n 

on
 th

e 
ba

si
s 

of
 g

en
de

r, 
ra

ce
, o

r 
pr

eg
na

nc
y 

or
 c

hi
ld

ca
re

 s
ta

tu
s†

28
48

 (
38

.4
)

88
4 

(1
9.

9)
19

50
 (

66
.4

)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

17
73

 (
23

.9
)

64
5 

(1
4.

5)
11

22
 (

38
.2

)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

10
75

 (
14

.5
)

23
9 

(5
.4

)
82

8 
(2

8.
2)

V
er

ba
l o

r 
em

ot
io

na
l a

bu
se

22
38

 (
30

.2
)

12
57

 (
28

.3
)

96
8 

(3
3.

0)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

15
93

 (
21

.5
)

  8
82

 (
19

.9
)

70
4 

(2
4.

0)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

64
5 

(8
.7

)
37

5 
(8

.5
)

26
4 

(9
.0

)

Ph
ys

ic
al

 a
bu

se
16

6 
(2

.2
)

10
8 

(2
.4

)
  5

7 
(1

.9
)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

  9
5 

(1
.3

)
  5

4 
(1

.2
)

  4
1 

(1
.4

)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

  7
1 

(1
.0

)
  5

4 
(1

.2
)

  1
6 

(0
.5

)

A
ny

 a
bu

se
: v

er
ba

l, 
em

ot
io

na
l, 

or
 p

hy
si

ca
l

22
43

 (
30

.3
)

12
59

 (
28

.4
)

97
1 

(3
3.

1)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

15
98

 (
21

.6
)

  8
84

 (
19

.9
)

70
7 

(2
4.

1)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

64
5 

(8
.7

)
37

5 
(8

.4
)

26
4 

(9
.0

)

Se
xu

al
 h

ar
as

sm
en

t
76

1 
(1

0.
3)

17
2 

(3
.9

)
58

3 
(1

9.
9)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

57
4 

(7
.7

)
10

9 
(2

.5
)

46
0 

(1
5.

7)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

18
7 

(2
.5

)
  6

3 
(1

.4
)

12
3 

(4
.2

)

A
ny

 m
is

tr
ea

tm
en

t e
xp

os
ur

e†
36

94
 (

49
.9

)
16

05
 (

36
.1

)
20

73
 (

70
.6

)

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

22
89

 (
30

.9
)

11
20

 (
25

.2
)

11
62

 (
39

.6
)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

14
05

 (
19

.0
)

  4
85

 (
10

.9
)

91
1 

(3
1.

0)

N Engl J Med. Author manuscript; available in PMC 2020 October 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 15

V
ar

ia
bl

e
O

ve
ra

ll
(N

 =
 7

40
9)

M
en

(N
 =

 4
43

8)
W

om
en

(N
 =

 2
93

5)

D
ut

y-
ho

ur
 v

io
la

tio
ns

 o
f 

th
e 

80
-h

r 
ru

le
 in

 th
e 

pr
ev

io
us

 6
 m

o 
—

 n
o.

 o
f 

m
o

 
0

45
18

 (
61

.0
)

29
52

 (
66

.5
)

15
48

 (
52

.7
)

 
1–

2
18

69
 (

25
.2

)
  9

54
 (

21
.5

)
  9

06
 (

30
.9

)

 
≥3

10
22

 (
13

.8
)

  5
32

 (
12

.0
)

  4
81

 (
16

.4
)

O
ut

co
m

e 
m

ea
su

re
s

 
B

ur
no

ut
‡

28
49

 (
38

.5
)

15
91

 (
35

.9
)

12
45

 (
42

.4
)

 
Su

ic
id

al
 th

ou
gh

ts
  3

33
 (

4.
5)

§
17

3 
(3

.9
)

15
6 

(5
.3

)

* R
es

id
en

ts
 w

er
e 

as
ke

d 
to

 r
ep

or
t t

he
ir

 g
en

de
r. 

E
xc

lu
de

d 
w

er
e 

da
ta

 f
ro

m
 3

6 
re

si
de

nt
s 

w
ho

 d
id

 n
ot

 r
ep

or
t g

en
de

r.

† Sh
ow

n 
is

 th
e 

hi
gh

es
t r

ep
or

te
d 

cu
m

ul
at

iv
e 

fr
eq

ue
nc

y 
of

 d
is

cr
im

in
at

io
n 

ba
se

d 
on

 g
en

de
r, 

ra
ce

, o
r 

pr
eg

na
nc

y 
or

 c
hi

ld
ca

re
 s

ta
tu

s.

‡ B
ur

no
ut

 is
 d

ef
in

ed
 a

s 
sy

m
pt

om
s 

of
 e

m
ot

io
na

l e
xh

au
st

io
n 

or
 d

ep
er

so
na

liz
at

io
n 

oc
cu

rr
in

g 
at

 le
as

t w
ee

kl
y.

§ D
at

a 
w

er
e 

m
is

si
ng

 f
or

 1
5 

pe
rs

on
s 

(9
 m

en
 a

nd
 6

 w
om

en
).

N Engl J Med. Author manuscript; available in PMC 2020 October 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 16

Ta
b

le
 3

.

So
ur

ce
s 

of
 D

is
cr

im
in

at
io

n,
 H

ar
as

sm
en

t, 
an

d 
A

bu
se

 R
ep

or
te

d 
in

 a
 S

ur
ve

y 
of

 U
.S

. S
ur

gi
ca

l R
es

id
en

ts
.*

So
ur

ce
 o

f 
M

is
tr

ea
tm

en
t

G
en

de
r 

D
is

cr
im

in
at

io
n

R
ac

ia
l D

is
cr

im
in

at
io

n
nu

m
be

r 
(p

er
ce

nt
)

V
er

ba
l o

r 
E

m
ot

io
na

l A
bu

se

A
ll

M
en

W
om

en
A

ll
M

en
W

om
en

A
ll

M
en

W
om

en

23
66

44
2

19
12

12
27

67
1

54
7

22
38

12
57

96
8

Pa
tie

nt
 o

r 
pa

tie
nt

’s
 f

am
ily

10
32

 (
43

.6
)

87
 (

19
.7

)
94

0 
(4

9.
2)

58
1 

(4
7.

4)
25

7 
(3

8.
3)

32
0 

(5
8.

5)
  1

81
 (

8.
1)

10
8 

(8
.6

)
73

 (
7.

5)

A
tte

nd
in

gs
  4

68
 (

19
.8

)
12

6 
(2

8.
5)

33
7 

(1
7.

6)
21

3 
(1

7.
4)

15
1 

(2
2.

5)
61

 (
11

.2
)

11
73

 (
52

.4
)

65
2 

(5
1.

9)
51

2 
(5

2.
9)

A
dm

in
is

tr
at

io
n

  1
6 

(0
.7

)
10

 (
2.

3)
   

  6
 (

0.
3)

   
20

 (
1.

6)
13

 (
1.

9)
7(

1.
3)

25
 (

1.
1)

14
(1

.1
)

11
(1

.1
)

C
o-

re
si

de
nt

s
17

9 
(7

.6
)

  5
6 

(1
2.

7)
12

1 
(6

.3
)

10
1 

(8
.2

)
59

 (
8.

8)
41

 (
7.

5)
45

1 
(2

0.
2)

23
2 

(1
8.

5)
21

7 
(2

2.
4)

N
ur

se
s 

or
 s

ta
ff

50
3 

(2
1.

3)
  5

0 
(1

1.
3)

45
2 

(2
3.

6)
13

1 
(1

0.
7)

  7
3 

(1
0.

9)
56

 (
10

.2
)

17
7 

(7
.9

)
10

2 
(8

.1
)

73
 (

7.
5)

So
ur

ce
 n

ot
 id

en
tif

ie
d

16
9 

(7
.1

)
11

3 
(2

5.
6)

56
 (

2.
9)

18
1 

(1
4.

8)
11

8 
(1

7.
6)

62
 (

11
.3

)
23

1 
(1

0.
3)

14
9 

(1
1.

9)
82

 (
8.

5)

P
hy

si
ca

l A
bu

se
Se

xu
al

 H
ar

as
sm

en
t

P
re

gn
an

cy
 o

r 
C

hi
ld

ca
re

 D
is

cr
im

in
at

io
n

nu
m

be
r (

pe
rc

en
t)

A
ll

M
en

W
om

en
A

ll
M

en
W

om
en

A
ll

M
en

W
om

en

16
6

10
8

57
76

1
17

2
58

3
53

2
14

4
38

3

Pa
tie

nt
 o

r 
pa

tie
nt

’s
 f

am
ily

20
 (

12
.0

)
11

 (
10

.2
)

  9
 (

15
.8

)
20

5 
(2

6.
9)

21
 (

12
.2

)
18

2 
(3

1.
2)

29
 (

5.
5)

7 
(4

.9
)

22
 (

5.
7)

A
tte

nd
in

gs
36

 (
21

.7
)

19
 (

17
.6

)
17

 (
29

.8
)

20
7 

(2
7.

2)
26

 (
15

.1
)

18
0 

(3
0.

9)
19

6 
(3

6.
8)

27
 (

18
.8

)
16

8 
(4

3.
9)

A
dm

in
is

tr
at

io
n

10
 (

6.
0)

8 
(7

.4
)

2 
(3

.5
)

9(
1.

2)
6 

(3
.5

)
3 

(0
.5

)
35

 (
6.

6)
8 

(5
.6

)
26

 (
6.

8)

C
o-

re
si

de
nt

s
17

 (
10

.2
)

11
 (

10
.2

)
6 

(1
0.

5)
11

1 
(1

4.
6)

20
 (

11
.6

)
90

 (
15

.4
)

12
0 

(2
2.

6)
30

 (
20

.8
)

90
 (

23
.5

)

N
ur

se
s 

or
 s

ta
ff

10
 (

6.
0)

6 
(5

.6
)

3 
(5

.3
)

10
8 

(1
4.

2)
39

 (
22

.7
)

68
 (

11
.7

)
23

 (
4.

3)
7 

(4
.9

)
15

 (
3.

9)

So
ur

ce
 n

ot
 id

en
tif

ie
d

73
 (

44
.0

)
53

 (
49

.1
)

20
 (

35
.1

)
12

1 
(1

5.
9)

60
 (

34
.9

)
60

 (
10

.3
)

12
9 

(2
4.

2)
65

 (
45

.1
)

62
 (

16
.2

)

* D
at

a 
re

fl
ec

t r
es

po
ns

es
 f

ro
m

 7
40

9 
re

si
de

nt
s 

in
 2

62
 s

ur
gi

ca
l r

es
id

en
cy

 p
ro

gr
am

s.
 R

es
id

en
ts

 w
er

e 
as

ke
d 

to
 r

ep
or

t t
he

ir
 g

en
de

r. 
T

he
 to

ta
l f

or
 e

ac
h 

ca
te

go
ry

 o
f 

m
is

tr
ea

tm
en

t i
s 

th
e 

nu
m

be
r 

of
 r

es
id

en
ts

 r
ep

or
tin

g 
ex

po
su

re
 to

 th
at

 m
is

tr
ea

tm
en

t. 
D

at
a 

fr
om

 r
es

id
en

ts
 w

ho
 d

id
 n

ot
 r

ep
or

t t
he

ir
 g

en
de

r 
ar

e 
in

cl
ud

ed
 in

 th
e 

to
ta

l n
um

be
r 

re
po

rt
in

g 
bu

t a
re

 n
ot

 in
cl

ud
ed

 in
 v

al
ue

s 
sh

ow
n 

ac
co

rd
in

g 
to

 g
en

de
r. 

Pe
rc

en
ta

ge
s 

m
ay

 n
ot

 
to

ta
l 1

00
 b

ec
au

se
 o

f 
ro

un
di

ng

N Engl J Med. Author manuscript; available in PMC 2020 October 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 17

Ta
b

le
 4

.

C
ha

ra
ct

er
is

tic
s 

A
ss

oc
ia

te
d 

w
ith

 B
ur

no
ut

 a
nd

 S
ui

ci
da

l T
ho

ug
ht

s 
am

on
g 

U
.S

. S
ur

gi
ca

l R
es

id
en

ts
.*

C
ha

ra
ct

er
is

ti
c

B
ur

no
ut

†
Su

ic
id

al
 T

ho
ug

ht
s

P
er

ce
nt

ag
e 

of
R

es
id

en
ts

E
xc

lu
di

ng
 M

is
tr

ea
tm

en
t

M
ea

su
re

s
In

cl
ud

in
g 

M
is

tr
ea

tm
en

t
M

ea
su

re
s

P
er

ce
nt

ag
e 

of
R

es
id

en
ts

E
xc

lu
di

ng
 M

is
tr

ea
tm

en
t

M
ea

su
re

s
In

cl
ud

in
g 

M
is

tr
ea

tm
en

t
M

ea
su

re
s

od
ds

 r
at

io
 (

95
%

 C
I)

od
ds

 r
at

io
 (

95
%

 C
I)

O
ve

ra
ll

38
.5

4.
5

G
en

de
r

 
M

al
e

35
.9

R
ef

er
en

ce
R

ef
er

en
ce

3.
9

R
ef

er
en

ce
R

ef
er

en
ce

 
Fe

m
al

e
42

.4
1.

33
 (

1.
20

 to
 1

.4
8)

0.
90

 (
0.

80
 to

 1
.0

0)
5.

3
1.

31
 (

1.
03

 to
 1

.6
7)

0.
90

 (
0.

69
 to

 1
.1

8)

C
lin

ic
al

 p
os

tg
ra

du
at

e 
ye

ar

 
1

40
.3

1.
20

 (
1.

06
 to

 1
.3

6)
1.

21
 (

1.
06

 to
 1

.3
8)

4.
8

1.
10

 (
0.

81
 to

 1
.4

9)
1.

13
 (

0.
83

 to
 1

.5
5)

 
2–

3
38

.6
1.

10
 (

0.
97

 to
 1

.2
4)

1.
09

 (
0.

96
 to

 1
.2

4)
4.

4
1.

01
 (

0.
77

 to
 1

.3
2)

1.
01

 (
0.

76
 to

 1
.3

3)

 
4–

5
36

.7
R

ef
er

en
ce

R
ef

er
en

ce
4.

3
R

ef
er

en
ce

R
ef

er
en

ce

R
el

at
io

ns
hi

p 
st

at
us

 
M

ar
ri

ed
 o

r 
in

 a
 r

el
at

io
ns

hi
p

38
.9

R
ef

er
en

ce
R

ef
er

en
ce

4.
0

R
ef

er
en

ce
R

ef
er

en
ce

 
N

o 
re

la
tio

ns
hi

p
37

.2
0.

86
 (

0.
77

 to
 0

.9
7)

0.
83

 (
0.

74
 to

 0
.9

4)
5.

6
1.

33
 (

1.
06

 to
 1

.6
8)

1.
31

 (
1.

03
 to

 1
.6

6)

 
D

iv
or

ce
d 

or
 w

id
ow

ed
38

.5
0.

95
 (

0.
65

 to
 1

.3
9)

0.
86

 (
0.

58
 to

 1
.2

8)
10

.0
2.

47
 (

1.
36

 to
 4

.5
1)

2.
32

 (
1.

29
 to

 4
.1

8)

Pr
og

ra
m

 s
iz

e

 
Q

ua
rt

ile
 1

: <
26

35
.2

R
ef

er
en

ce
R

ef
er

en
ce

4.
4

R
ef

er
en

ce
R

ef
er

en
ce

 
Q

ua
rt

ile
 2

: 2
6 

to
 3

7
39

.7
1.

17
 (

0.
97

 to
 1

.4
2)

1.
14

 (
0.

95
 to

 1
.3

7)
4.

7
1.

18
 (

0.
85

 to
 1

.6
4)

1.
15

 (
0.

84
 to

 1
.5

9)

 
Q

ua
rt

ile
 3

: 3
8 

to
 5

1
39

.7
1.

11
 (

0.
88

 to
 1

.4
0)

1.
04

 (
0.

83
 to

 1
.2

8)
4.

7
1.

18
 (

0.
79

 to
 1

.7
7)

1.
12

 (
0.

74
 to

 1
.6

9)

 
Q

ua
rt

ile
 4

: >
51

39
.6

1.
09

 (
0.

87
 to

 1
.3

6)
1.

00
 (

0.
80

 to
 1

.2
4)

4.
2

1.
11

 (
0.

72
 to

 1
.7

1)
1.

05
 (

0.
68

 to
 1

.6
1)

Pr
og

ra
m

 ty
pe

 
A

ca
de

m
ic

39
.6

R
ef

er
en

ce
R

ef
er

en
ce

4.
4

R
ef

er
en

ce
R

ef
er

en
ce

 
C

om
m

un
ity

36
.9

0.
92

 (
0.

75
 to

 1
.1

4)
0.

96
 (

0.
79

 to
 1

.1
7)

4.
8

1.
18

 (
0.

84
 to

 1
.6

6)
1.

22
 (

0.
86

 to
 1

.7
3)

 
M

ili
ta

ry
36

.2
0.

84
 (

0.
60

 to
 1

.1
6)

1.
06

 (
0.

78
 to

 1
.4

6)
3.

2
0.

80
 (

0.
33

 to
 1

.9
3)

0.
99

 (
0.

42
 to

 2
.3

3)

Pr
og

ra
m

 lo
ca

tio
n

 
N

or
th

ea
st

38
.4

R
ef

er
en

ce
R

ef
er

en
ce

4.
4

R
ef

er
en

ce
R

ef
er

en
ce

 
So

ut
he

as
t

37
.1

0.
96

 (
0.

78
 to

 1
.1

7)
1.

07
 (

0.
88

 to
 1

.3
0)

4.
3

0.
98

 (
0.

72
 to

 1
.3

5)
1.

08
 (

0.
78

 to
 1

.4
8)

 
M

id
w

es
t

36
.6

0.
92

 (
0.

78
 to

 1
.1

0)
1.

02
 (

0.
86

 to
 1

.2
1)

4.
9

1.
18

 (
0.

88
 to

 1
.5

8)
1.

31
 (

0.
98

 to
 1

.7
5)

N Engl J Med. Author manuscript; available in PMC 2020 October 31.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hu et al. Page 18

C
ha

ra
ct

er
is

ti
c

B
ur

no
ut

†
Su

ic
id

al
 T

ho
ug

ht
s

P
er

ce
nt

ag
e 

of
R

es
id

en
ts

E
xc

lu
di

ng
 M

is
tr

ea
tm

en
t

M
ea

su
re

s
In

cl
ud

in
g 

M
is

tr
ea

tm
en

t
M

ea
su

re
s

P
er

ce
nt

ag
e 

of
R

es
id

en
ts

E
xc

lu
di

ng
 M

is
tr

ea
tm

en
t

M
ea

su
re

s
In

cl
ud

in
g 

M
is

tr
ea

tm
en

t
M

ea
su

re
s

od
ds

 r
at

io
 (

95
%

 C
I)

od
ds

 r
at

io
 (

95
%

 C
I)

 
So

ut
hw

es
t

36
.5

0.
91

 (
0.

74
 to

 1
.1

3)
1.

04
 (

0.
86

 to
 1

.2
5)

3.
8

0.
88

 (
0.

58
 to

 1
.3

4)
0.

98
 (

0.
64

 to
 1

.4
8)

 
W

es
t

44
.9

1.
32

 (
1.

08
 to

 1
.6

1)
1.

40
 (

1.
15

 to
 1

.7
1)

5.
0

1.
16

 (
0.

78
 to

 1
.7

2)
1.

20
 (

0.
81

 to
 1

.7
8)

80
-h

ou
r-

ru
le

 v
io

la
tio

ns
 —

 n
o.

 o
f 

m
o

 
0

29
.4

—
R

ef
er

en
ce

3.
2

—
R

ef
er

en
ce

 
1–

2
47

.3
—

1.
82

 (
1.

61
 to

 2
.0

5)
5.

3
—

1.
41

 (
1.

07
 to

 1
.8

7)

 
≥3

62
.1

—
2.

91
 (

2.
52

 to
 3

.3
5)

8.
7

—
2.

12
 (

1.
56

 to
 2

.8
8)

M
is

tr
ea

tm
en

t‡

 
N

ev
er

27
.3

—
R

ef
er

en
ce

2.
5

—
R

ef
er

en
ce

 
A

 f
ew

 ti
m

es
 p

er
 y

ea
r

45
.3

—
2.

02
 (

1.
81

 to
 2

.2
5)

5.
3

—
2.

08
 (

1.
57

 to
 2

.7
6)

 
A

 f
ew

 ti
m

es
 p

er
 m

on
th

 o
r 

m
or

e 
fr

eq
ue

nt
ly

56
.8

—
2.

94
 (

2.
58

 to
 3

.3
6)

8.
4

—
3.

07
 (

2.
25

 to
 4

.1
9)

* R
es

id
en

ts
 w

er
e 

as
ke

d 
to

 r
ep

or
t t

he
ir

 g
en

de
r. 

O
f 

74
09

 r
es

id
en

ts
, t

ho
se

 w
ith

 m
is

si
ng

 d
at

a 
on

 g
en

de
r 

(3
6 

re
si

de
nt

s)
 o

r 
pr

og
ra

m
 ty

pe
 (

23
) 

w
er

e 
ex

cl
ud

ed
 f

ro
m

 b
ur

no
ut

 m
od

el
s,

 le
av

in
g 

a 
to

ta
l o

f 
73

50
 r

es
id

en
ts

 
in

 th
e 

an
al

ys
is

. A
n 

ad
di

tio
na

l 1
5 

re
si

de
nt

s 
w

ho
 d

id
 n

ot
 r

es
po

nd
 to

 q
ue

st
io

ns
 a

bo
ut

 s
ui

ci
da

l t
ho

ug
ht

s 
w

er
e 

ex
cl

ud
ed

 f
ro

m
 s

ui
ci

da
l t

ho
ug

ht
s 

m
od

el
s,

 le
av

in
g 

a 
to

ta
l o

f 
73

35
 r

es
id

en
ts

 in
 th

e 
an

al
ys

is
 o

f 
th

at
 

ou
tc

om
e.

† B
ur

no
ut

 is
 d

ef
in

ed
 a

s 
sy

m
pt

om
s 

of
 e

ith
er

 e
m

ot
io

na
l e

xh
au

st
io

n 
or

 d
ep

er
so

na
liz

at
io

n 
oc

cu
rr

in
g 

at
 le

as
t w

ee
kl

y.

‡ Sh
ow

n 
is

 th
e 

hi
gh

es
t r

ec
or

de
d 

fr
eq

ue
nc

y 
of

 a
ny

 f
or

m
 o

f 
di

sc
ri

m
in

at
io

n,
 a

bu
se

, o
r 

se
xu

al
 h

ar
as

sm
en

t. 
R

es
po

ns
e 

op
tio

ns
 w

er
e 

as
 f

ol
lo

w
s:

 n
ev

er
, a

 f
ew

 ti
m

es
 p

er
 y

ea
r, 

a 
fe

w
 ti

m
es

 p
er

 m
on

th
, a

 f
ew

 ti
m

es
 p

er
 

w
ee

k,
 a

nd
 e

ve
ry

 d
ay

.

N Engl J Med. Author manuscript; available in PMC 2020 October 31.


	Abstract
	METHODS
	STUDY SETTING AND PARTICIPANTS
	SURVEY DEVELOPMENT
	MISTREATMENT EXPOSURES
	MAIN OUTCOME MEASURES
	RESIDENT AND PROGRAM CHARACTERISTICS
	STATISTICAL ANALYSIS

	RESULTS
	RESPONSE TO SURVEY
	MISTREATMENT
	DUTY-HOUR VIOLATIONS
	PREVALENCE OF BURNOUT AND SUICIDAL THOUGHTS
	FACTORS ASSOCIATED WITH BURNOUT
	FACTORS ASSOCIATED WITH SUICIDALITY
	PROGRAM-LEVEL VARIATION IN MISTREATMENT

	DISCUSSION
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.



