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INTRODUCTION

Surgeons are at high risk for burnout, particularly during their 
training years.1–3 Physician burnout is associated with medical 
errors, reduced job effort, and career attrition, impacting indi-
vidual physicians, patients, and the health care system.4,5 In 
surgical residency, a substantial portion of burnout is attribut-
able to mistreatment (eg, discrimination, harassment, abuse).2 
While mistreatment has been observed across all surgical 

trainees, certain groups are at higher risk: women and racially/
ethnically minoritized residents more frequently experience 
mistreatment.2,3,6

We have previously estimated prevalence rates for burn-
out (38.5%) and mistreatment (gender discrimination 
79.8%, racial/ethnic discrimination 23.7%, bullying 66.9%) 
in general surgery residents.2,3,7,8 These data derive from an 
annual national cross-sectional survey of all surgical resi-
dents training in Accreditation Council for Graduate Medical 

From the *Northwestern Quality Improvement, Research, & Education in 
Surgery (NQUIRES), Department of Surgery, Feinberg School of Medicine, 
Northwestern University, Chicago, IL; †Department of Surgery, Loyola 
University Medical Center, Maywood, IL; ‡Division of Research and Optimal 
Patient Care, American College of Surgeons, Chicago, IL; §Department of 
Surgery, Indiana University, Indianapolis, IN; ║The American Board of Surgery, 
Philadelphia, PA; and ¶Division of Pediatric Surgery, Ann & Robert H. Lurie 
Children’s Hospital of Chicago, Feinberg School of Medicine, Northwestern 
University, Chicago, IL.

Disclosure: The authors declare that they have nothing to disclose. The Surgical 
Education Culture Optimization through targeted interventions based on National 
comparative Data Trial is supported by the American College of Surgeons, the 
Accreditation Council for Graduate Medical Education, and the American Board 
of Surgery. T.K.Y. was supported by a postdoctoral research fellowship ([Agency 
for Healthcare Research and Quality] 5T32HS000078).

Objectives: To characterize nonrespondents to a national survey about trainee well-being, examine response patterns to ques-
tions of sensitive nature, and assess how nonresponse biases prevalence estimates of mistreatment and well-being.
Background: Surgical trainees are at risk for burnout and mistreatment, which are discernible only by self-report. Therefore, preva-
lence estimates may be biased by nonresponse.
Methods: A survey was administered with the 2018 and 2019 American Board of Surgery In-Training Examinations assessing 
demographics, dissatisfaction with education and career, mistreatment, burnout, thoughts of attrition, and suicidality. Responders 
in 2019 were characterized as survey “Completers,” “Discontinuers” (quit before the end), and “Selective Responders” (selectively 
answered questions throughout). Multivariable logistic regression assessed associations of respondent type with mistreatment and 
well-being outcomes, adjusting for individual and program characteristics. Longitudinal survey identifiers linked survey responses for 
eligible trainees between 2018 and 2019 surveys to further inform nonresponse patterns.
Results: In 2019, 6956 (85.6%) of 8129 eligible trainees initiated the survey, with 66.5% Completers, 17.5% Discontinuers, and 
16.0% Selective Responders. Items with the highest response rates included dissatisfaction with education and career (93.2%), 
burnout (86.3%), thoughts of attrition (90.8%), and suicidality (94.4%). Discontinuers and Selective Responders were more often 
junior residents and racially/ethnically minoritized than Completers. No differences were seen in burnout and suicidality rates between 
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racial/ethnic discrimination than non-Hispanic White residents (21.2% vs 15.8%; odds ratio [OR], 1.35; 95% confidence interval 
[CI], 1.19–1.53), particularly when asked to identify the source. Women were not more likely to omit questions regarding gender/
gender identity/sexual orientation discrimination (OR, 0.91; 95% CI, 0.79–1.04) or its sources (OR, 1.02; 95% CI, 0.89–1.16). Both 
Discontinuers and Selective Responders more frequently reported physical abuse (2.5% vs 1.1%; P = 0.001) and racial discrimina-
tion (18.3% vs 13.6%; P < 0.001) on the previous survey (2018) than Completers.
Conclusions: Overall response rates are high for this survey. Prevalence estimates of burnout, suicidality, and gender discrimination 
are likely minimally impacted by nonresponse. Nonresponse to survey items about racial/ethnic discrimination by racially/ethnically 
minoritized residents likely results in underestimation of this type of mistreatment.
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Education-accredited programs following the American Board 
of Surgery In-Training Examination (ABSITE), which achieves 
very high response rates (85.6%–99.3%), particularly com-
pared to other literature examining physician burnout (17.9%–
76.4%).9–15 However, as burnout and mistreatment are sensitive 
topics discernable only by self-report, prevalence estimates may 
be substantially biased by nonresponse.1,15,16

In initial iterations, survey response rates were near complete. 
In subsequent years, changes were made to survey instructions 
and administration to emphasize the optional nature of the sur-
vey, which led to modest declines in response rates, both for the 
survey overall and for specific questions. We sought to leverage 
this variation in response rate to: (1) characterize the nonre-
spondents, (2) examine whether any subgroups of trainees and/
or training programs were less likely to respond to questions of 
sensitive nature, and (3) assess how nonresponse biases preva-
lence estimates of mistreatment and/or well-being obtained via 
this survey mechanism.

METHODS

Study Development and Administration

The data source for this study included 2018 and 2019 responses 
from a national, multiple-choice survey administered following 
the ABSITE. Development and validation of the survey instru-
ment has been previously described; the survey is constructed 
from existing survey instruments that are adapted through the 
cognitive interviews and pilot testing with general surgery train-
ees from multiple programs with iterative refinement.1,9–12,14,17–33 
The bulk of the survey remains unchanged year-to-year; how-
ever, small changes are occasionally made based on our evolving 
understanding of wellness. All trainees see the questions in the 
same order. This survey is administered as part of the Surgical 
Education Culture Optimization through targeted interven-
tions based on National comparative Data (SECOND) Trial 
(ClinicalTrials.gov number, NCT03739723).

The survey is preceded by written (displayed on each computer 
screen) and oral statements (read by on-site proctors) detailing 
that the purpose of data collection is for research only, participa-
tion is voluntary and has no impact on ABSITE score, responses 
are de-identified, and programs have no access to individual sur-
vey responses.18 This content was consistent between 2018 and 
2019. However, in response to feedback, in 2019, these instruc-
tions were modified to further emphasize that survey participa-
tion is optional and confidential; the American Board of Surgery 
(ABS) added a preamble stating, “This concludes the 2019…
ABSITE. The following section contains a survey…The survey 
is not mandatory and has no effect on your ABSITE scores. To 
complete the survey, click next. To end your assessment, click 
exit,” and the SECOND Trial preamble changed from “All data 
will be de-identified with respect to program and individual for 
analyses and reporting,” to, “The survey responses are never 
associated with your personal identity. All data are de-identified 
for analyses and reporting. Your program will not have access 
to your individual responses.” Additionally, the survey adminis-
tration software was altered to emphasize that the survey could 
be exited at any time. All data are de-identified by the ABS prior 
to transmission to Northwestern for analysis. Based on the 
de-identified nature of the data, the Northwestern University 
Institutional Review Board determined this study was exempt 
from human subjects review.

Resident and Program Characteristics

Race/ethnicity was queried in 2019 and categorized into 
non-Hispanic White, non-White and/or Hispanic, or prefer not 
to say. Marital status was queried in both years and catego-
rized as no relationship (single/not in a relationship, divorced/

separated, widowed) or married/in a relationship. The ABS 
provided data on resident gender, clinical postgraduate level 
(categorized as postgraduate year [PGY] 1, 2/3, or 4/5), and 
ABSITE score percentile (quartiled). The ABS performed longi-
tudinal linkage of survey responses for individual trainees who 
were clinically active and therefore eligible for both the 2018 
and 2019 surveys prior to de-identification and transmission to 
Northwestern for analysis.

The ABS also provided program characteristics including 
size (quartiled: 2–25, 26–30, 37–50, >50 residents), type (uni-
versity-based, independent, military), and geographic location 
(Northeast, Southeast, Midwest, Southwest, West).

Outcome Measures

In both 2018 and 2019, the survey included questions about 
dissatisfaction with career choice, time for rest, and quality of 
overall resident education; thoughts of attrition from the res-
idency program within the last academic year; and suicidality 
within the last 12 months.17,29,31,33 Dissatisfaction (with educa-
tion, rest time, and career choice) outcomes were dichotomized 
into neutral/dissatisfied/very dissatisfied versus satisfied/very 
satisfied. Thoughts of leaving the program were dichotomized 
into neutral/disagree/strongly disagree versus agree/strongly 
agree. Burnout was assessed using a modified abbreviated 
Maslach Burnout Inventory-Human Services Survey for Medical 
Professionals and was defined as any symptom of emotional 
exhaustion or depersonalization experienced at least weekly.34,35

In 2018, survey respondents were asked to report the fre-
quency (never, now and then, monthly, weekly, daily) with 
which they experienced various forms of mistreatment: (1) 
bullying or verbal/emotional abuse, (2) sexual harassment, (3) 
discrimination on the basis of gender, or (4) discrimination on 
the basis of race/ethnicity. In 2019, specific behaviors corre-
sponding to each category were given (eg, “crude/sexually 
demeaning or explicit remarks, stories, or jokes” or “unwanted 
physical sexual attention (e.g., inappropriate or uncomfortable 
touching; attempts to touch, fondle or kiss)” for sexual harass-
ment; the Short Negative Acts Questionnaire for bullying)20; if 
respondents reported experiencing any behavior in a category, 
then they were considered to have experienced that form of 
mistreatment (ie, bullying, sexual harassment, discrimination 
on the basis of gender/sexual orientation/gender identity, dis-
crimination on the basis of race/ethnicity/religion).3,6,7,40 In both 
years, trainees were then asked to identify a primary source of 
each form of mistreatment (2018) or behavior (2019) experi-
enced.3,6,7 Mistreatment outcomes were dichotomized by fre-
quency (never vs any).

Response rates were calculated for the overall survey as well 
for individual questions. Response rates for questions that were 
thematically grouped (ie, dissatisfaction with education, rest 
time, and career choice; burnout) are reported as a single aver-
age response rate across the related questions. Questions with 
conditional branching (ie, those which are only prompted by 
affirmative answers to preceding questions) were excluded from 
this analysis.

Characterization of Nonrespondents

All clinically active survey respondents in 2019 were catego-
rized into three groups based on their patterns of missing item 
responses: Completers answered all questions continuously to 
the end of the survey, Discontinuers stopped answering ques-
tions at some point during the survey and did not resume, and 
Selective Responders selectively answered questions throughout 
the survey until the end and answered one of the four items in 
the final question block, indicating that they had viewed all sur-
vey questions. Those who selectively answered questions before 
dropping out of the survey prior to the final question block (ie, 



Cardell et al  •  Annals of Surgery Open (2022) 4:e228	 www.annalsofsurgery.com

3

who were both Discontinuers and Selective Responders) were 
categorized as Discontinuers. Because there were few residents 
were categorized as Selective Responders in 2018, data from 
Discontinuers and Selective Responders in that cohort are 
reported together as Partial Responders.

Statistical Analysis

Descriptive statistics were calculated for each respondent type. 
The χ2 tests were used to compare resident and program-level 
characteristics between the three respondent groups in 2019. 
Multivariable multinomial logistic regression was used to assess 
the association of respondent type (with Completers as com-
parison group) with resident and program-level characteris-
tics, adjusting for clustering of responses at the program level. 
Additional multivariable logistic regression models assessed 
associations of respondent type with well-being outcomes (sat-
isfaction, burnout, thoughts of attrition, suicidality), adjusting 
for individual and program characteristics, and accounting 
for clustering of responses at the program level. Multivariable 
logistic regression was also used to assess association between 
resident characteristics and nonresponse to potentially sensitive 
questions. The χ2 tests were used to compare demographic char-
acteristics and frequency of burnout and mistreatment between 
Partial Responders in 2018 and 2019.

All statistical analyses were performed using Stata software, 
version 14.1 (StataCorp, College Station, TX) and SAS version 
9.4 (SAS Institute, Cary, NC).

RESULTS
A total of 6956 of 8129 eligible trainees responded at least in 
part to the 2019 survey (response rate 85.6%). After exclusion 
of conditional branching questions, a total of 102 questions 
were included for analysis. Of the 6595 respondents, 4628 
(66.5%) residents completed all questions (ie, Completers), 
1217 (17.5%) answered some early questions then exited the 
survey before the end (ie, Discontinuers), and 1111 (16.0%) 
intermittently answered questions through the end of the survey 
(ie, Selective Responders).

Selective Responders on average completed 91.1% of ques-
tions, and Discontinuers on average completed 43.7% of ques-
tions before leaving the survey. Well-being items were answered 
with high fidelity: 93.2% of residents answered questions about 
dissatisfaction with education and career, 86.3% completed the 
abbreviated Maslach Burnout Inventory, 90.8% responded to 
the question about thoughts of attrition, and 94.4% responded 
to the question about suicidality. Of all survey takers, 85.% 
answered questions about sexual harassment, 82.7% answered 
questions about discrimination based on gender/sexual orienta-
tion/gender identity, 81.5% answered questions about discrim-
ination based on race/ethnicity, and 88.7% answered questions 
about bullying.

Demographic characteristics differed significantly between 
the three respondent groups, with junior trainees, non-White 
and/or Hispanic trainees, and trainees not in a relationship 
more highly represented in both nonresponse groups (Table 1). 
After adjusting for other resident and program characteristics, 

TABLE 1.

Demographic Characteristics of 2019 Survey Respondent Groups

Demographic Characteristics

Respondent Type (N = 6956)

P

Completers (n = 4628) Discontinuers (n = 1217) Selective Responders (n = 1111)

n (%) n (%) n (%)

Gender 0.45
  Male 2641 (58.4) 699 (60.3) 628 (58.0)  
  Female 1881 (41.6) 460 (39.7) 454 (42.0)  
PGYlevel <0.001
  Intern (PGY 1) 1072 (23.2) 443 (36.4) 294 (26.5)  
  Junior (PGY 2/3) 1845 (39.9) 441 (36.2) 461 (41.5)  
  Senior (PGY 4/5) 1711 (37.0) 333 (27.4) 356 (32.0)  
Marital status <0.001
  Relationship 3503 (75.7) 825 (71.3) 783 (72.1)  
  No relationship 1125 (24.3) 332 (28.7) 303 (27.9)  
Race/ethnicity <0.001
  Non-Hispanic White 2892 (62.5) 554 (49.4) 595 (54.3)  
  Black/Hispanic/Asian/other 1153 (33.6) 460 (41.0) 435 (39.7)  
  Prefer not to say 183 (4.0) 107 (9.6) 65 (5.9)  
ABSITEscore 0.02
  Quartile 1 (lowest) 1059 (22.9) 334 (27.4) 284 (25.6)  
  Quartile 2 1179 (25.5) 316 (26.0) 290 (26.1)  
  Quartile 3 1227 (26.5) 281 (23.1) 267 (24.0)  
  Quartile 4 (highest) 1163 (25.1) 286 (23.5) 270 (24.3)  
Program size (number of residents) 0.02
  Quartile 1 (2–25) 1208 (26.1) 307 (25.2) 284 (25.6)  
  Quartile 2 (26–30) 1163 (25.1) 272 (22.4) 279 (25.1)  
  Quartile 3 (37–50) 1214 (26.2) 302 (24.8) 270 (24.3)  
  Quartile 4 (>50) 1043 (22.5) 336 (27.6) 278 (25.0)  
Program type 0.06
  University-based 2665 (57.6) 701 (57.6) 648 (58.3)  
  Independent 1818 (39.3) 490 (40.3) 444 (40.0)  
  Military 145 (3.1) 26 (2.1) 19 (1.7)  
Program location 0.01
  Northeast 1498 (32.4) 441 (36.2) 389 (35.0)  
  Southeast 944 (20.4) 205 (16.8) 203 (18.3)  
  Midwest 1051 (22.7) 257 (21.1) 229 (20.6)  
  Southwest 508 (11.0) 144 (11.8) 147 (13.2)  
  West 627 (13.6) 170 (14.0) 143 (12.9)  

Percentages may not add up to 100 due to rounding.
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PGY 4/5 residents were less likely to be Discontinuers (odds 
ratio [OR], 0.49; 95% confidence interval [CI], 0.42–0.57) or 
Selective Responders (OR, 0.77; 95% CI, 0.65–0.91) when com-
pared to interns (Table 2). Compared to non-Hispanic Whites, 
racially/ethnically minoritized residents were more likely to 
be Discontinuers (OR, 1.46; 95% CI, 1.27–1.67) or Selective 
Responders (OR, 1.30; 95% CI, 1.13–1.50), as were trainees 
who declined to identify their race or ethnicity (Discontinuers: 

OR, 2.85; 95% CI, 2.23–3.64 and Selective Responders: OR, 
1.60; 95% CI, 1.18–2.15) (Table  2). Trainees in the largest 
training programs (quartile 4, >50 trainees) were more likely 
to be Discontinuers (OR, 1.41; 95% CI, 1.04–1.91). Resident 
gender, marital status, ABSITE score, program location and pro-
gram type (university-based, independent, military) were not 
significantly associated with being a Discontinuer or Selective 
Responder on multivariable analysis.

Non-White or Hispanic residents were more likely to omit 
questions regarding racial/ethnic/religious discrimination 
(21.2% vs 15.8%; OR, 1.35; 95% CI, 1.18–1.54), especially 
regarding the sources (20.5% vs 14.6%; OR, 1.43; 95% CI, 
1.24–1.64). Female trainees were not more likely to omit ques-
tions regarding gender/gender identity/sexual orientation dis-
crimination (17.7% vs 18.9%; OR, 0.91; 95% CI, 0.79–1.04) 
or its sources (18.0% vs 17.7%; OR, 1.02; 95% CI, 0.89–1.16).

The patterns of the missingness for the Discontinuers and 
Selective Responders as they progressed through the survey are 
displayed in Figure  1. Discontinuers missed 3–90 questions, 
with a mean of 57 (SD 23). Selective Responders skipped 1–75 
questions, with a mean of 9 (SD 13). After adjusting for resi-
dent and program characteristics, Discontinuers who completed 
the survey through dissatisfaction questions were more likely to 
be dissatisfied with choice to be a surgeon (OR, 1.28; 95% CI, 
1.05–1.55) and time for rest (OR, 1.19; 95% CI, 1.00–1.41) 
(Table 3). Selective Responders who completed dissatisfaction 
and attrition questions were more likely to be dissatisfied with 
residency education (OR, 1.18; 95% CI, 1.01–1.36) and have 
thoughts of attrition (OR, 1.24; 95% CI, 1.03–1.49) (Table 3).

Seven thousand four hundred fifteen total eligible trainees 
responded to the 2018 survey (response rate, 99.3%). Of 4821 
clinically active trainees eligible for both the 2018 and 2019 
survey, 4230 (87.7%) responded at least in part to both, and 
591 (12.3%) responded to the 2018 but declined the 2019 sur-
vey (Table 4). Compared to those who responded to both sur-
veys, those who declined the 2019 survey entirely were more 
often interns (35.0% vs 31.1%; P = 0.001), not in a relationship 
(30.6% vs 27.1%; P = 0.004), and low ABSITE scorers (26.1% 
vs 21.9% in lowest quartile; P = 0.001) in 2018 (Table  4). 
Additionally, they reported higher proportions of physical abuse 
(4.2% vs 1.5%; P < 0.001), sexual harassment (12.4% vs 9.1%; 
P = 0.02), and racial discrimination (18.6% vs 15.0%; P = 0.03) 
in 2018. Partial Responders in 2019 (ie, both Discontinuers and 
Selective Responders) reported physical abuse (2.5% vs 1.1%; P 
= 0.001) and racial discrimination (18.3% vs 13.6%; P < 0.001) 
at higher rates in 2018 than Completers of the 2019 survey. 
Aside from more Partial Responders seen at larger training pro-
grams (program size quartile 5, >50 residents, 20.0% vs 26.0%; 
P = 0.001), no program characteristics were seen to impact 
2019 nonresponses.

DISCUSSION
Mistreatment and poor well-being remain substantial problems 
in surgical training, and measurement of these problems relies 
upon self-report. Overall, the response rates on our national 
survey of well-being are high. After increasing the number of 
survey exit points, the majority of residents (86%) still chose 
to respond. For comparison, physician well-being surveys 
more typically have response rates in the 18%–32% range.15,16 
Although one-third of respondents belonged to a partial respon-
dent group (Selective Responders and Discontinuers), key ques-
tions about well-being had response rates of 85%–95%, and 
sensitive questions about mistreatment were answered at rates 
of 82%–85%. Few other reports have been able to capture such 
a comprehensive picture of physician well-being, even by anon-
ymous survey.36,37

Belonging to a nonrespondent group was independently asso-
ciated with measures of dissatisfaction with education, rest time, 
and career choice, suggesting nonresponse has a root cause (eg, 

TABLE 2.

Resident and Program Characteristics Associated With Survey 
Nonresponse

Resident & Program  
Characteristics

Respondent Type*

Discontinuers Selective Responders

OR (95% CI) OR (95% CI)

N = 1106 N = 1074

PGYlevel
  Intern (PGY 1) 1.00 1.00
  Junior (PGY 2/3) 0.59 (0.50–0.69) 0.91 (0.77–1.08)
  Senior (PGY 4/5) 0.49 (0.41–0.58) 0.77 (0.64–0.91)
Marital status
  Relationship 1.00 1.00
  No relationship 1.07 (0.92–1.24) 1.12 (0.96–1.31)
Race/ethnicity
  Non-Hispanic White 1.00 1.00
  Black/Hispanic/Asian/other 1.45 (1.25–1.67) 1.30 (1.13–1.50)
  Prefer not to say 2.87 (2.20–3.75) 1.60 (1.18–2.17)
ABSITEscore
  Quartile 1 (lowest) 1.00 1.00
  Quartile 2 0.91 (0.75–1.10) 0.94 (0.78–1.14)
  Quartile 3 0.82 (0.67–0.99) 0.84 (0.69–1.01)
  Quartile 4 (highest) 0.88 (0.72–1.06) 0.91 (0.75–1.10)
Program size (number of residents)
  Quartile 1 (2–25) 1.00 1.00
  Quartile 2 (26–30) 1.01 (0.80–1.26) 1.02 (0.84–1.25)
  Quartile 3 (37–50) 1.12 (0.87–1.45) 0.96 (0.77–1.20)
  Quartile 4 (>50) 1.36 (1.02–1.82) 1.10 (0.86–1.40)
Program type
  Academic 1.00 1.00
  Community 1.16 (0.94–1.44) 1.04 (0.86–1.24)
  Military 0.83 (0.48–1.42) 0.61 (0.37–1.01)
Program location
  Northeast 1.00 1.00
  Southeast 0.81 (0.64–1.02) 0.88 (0.72–1.08)
  Midwest 0.88 (0.70–1.09) 0.88 (0.73–1.07)
  Southwest 1.05 (0.79–1.40) 1.18 (0.93–1.48)
  West 0.93 (0.72–1.21) 0.89 (0.71–1.11)

*Multinomial logistic regression accounts for clustering of responses at the program level. Refer-
ence group is Completers (respondents who completed the survey in its entirety).

TABLE 3.

Association of Wellness With Survey Nonresponse

Well-Being Outcomes

Respondent Type*

Discontinuers Selective Responders

OR (CI) OR (CI)

Dissatisfaction with:
  Quality of overall resident education 1.17 (0.98–1.40) 1.18 (1.01–1.36)
  Time for rest 1.19 (1.00–1.41) 1.12 (0.98–1.29)
  Decision to become a surgeon 1.28 (1.05–1.55) 1.13 (0.95–1.35)
Thoughts of leaving the program 0.97 (0.74–1.29) 1.24 (1.03–1.49)
Burnout 1.10 (0.86–1.39) 1.04 (0.91–1.19)
Suicidality 0.92 (0.61–1.37) 1.14 (0.83–1.57)

Six separate logistic regression analyses regressing dissatisfaction with education, rest time, career 
choice, attrition, burnout, suicidality outcomes on respondent type with controls for gender, race, 
marital status, PGY level, ABSITE score quartile, program size, program type, and program location, 
and accounting for clustering of responses at program level.
*Reference group is Completers.



Cardell et al  •  Annals of Surgery Open (2022) 4:e228	 www.annalsofsurgery.com

5

a distrust of confidentiality or overall disengagement) that tran-
scends identification with any particular demographic group. 
However, no differences were seen between nonrespondents in 

burnout or suicidality. As expected, based on prior validation 
work of these instruments,3,6,7,34,35 our findings indicate that 
these measures are stable to circumstance. Prior research on 

FIGURE 1.  Patterns of missingness for survey respondents. All respondents were presented survey questions in the same order, reflected by the x axis with 
question 1 on the left and the final question on the right. †Dissatisfaction response rate (93.2%). ‡Suicidality response rate (94.4%). *Thoughts of attrition 
response rate (90.8%). **Burnout response rate (86.3%).

TABLE 4.

Demographic Characteristics of 2018 Survey Respondent Groups

Demographic 
Characteristics

Respondent Type (N = 4821)

P

Total Nonresponse to 2019 Survey (n = 591) Responded to 2019 Survey (n = 4230)

n (%) n (%)

Gender 0.004
  Male 234 (39.6) 1722 (40.7)  
  Female 349 (59.1) 2493 (58.9)  
PGYlevel 0.001
  Intern (PGY 1) 207 (35.0) 1314 (31.1)  
  Junior (PGY 2/3) 276 (46.7) 1842 (43.5)  
  Senior (PGY 4/5) 108 (18.3) 1074 (25.4)  
Marital status 0.004
  Relationship 410 (69.4) 825 (71.3)  
  No relationship 181 (30.6) 1145 (27.1)  
ABSITEscore 0.001
  Quartile 1 (lowest) 154 (26.1) 925 (21.9)  
  Quartile 2 178 (30.1) 1097 (25.9)  
  Quartile 3 141 (23.9) 1107 (26.2)  
  Quartile 4 (highest) 118 (20.0) 1101 (26.0)  
Program size (number of residents) 0.018
  Quartile 1 (2–25) 172 (29.1) 1128 (26.7)  
  Quartile 2 (26–30) 123 (20.8) 1125 (26.6)  
  Quartile 3 (37–50) 145 (24.5) 1030 (24.3)  
  Quartile 4 (>50) 151 (25.5)  947 (22.4)  
Program type 0.381
  Academic 341 (57.8) 2417 (57.4)  
  Community 229 (38.8) 1689 (40.1)  
  Military  20 (3.4)  104 (2.5)  
Program location 0.172
  Northeast 176 (29.8) 1358 (32.1)  
  Southeast 136 (23.0) 857 (20.3)  
  Midwest 124 (21.0) 931 (22.0)  
  Southwest  83 (14.0) 497 (11.7)  
  West 72 (12.2) 587 (13.9)  
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survey bias suggest that physician responses may be less suscep-
tible to nonresponse bias than the general public.36

Although we know that racial/ethnic discrimination is com-
mon in the physician workplace,6,13 particularly for visibly (non-
White) minoritized people,8 non-White and Hispanic residents 
were less likely to respond to questions about racial/ethnic 
discrimination. While we can only speculate about the reason 
behind nonresponse to these questions regarding race and eth-
nicity, fear of loss of confidentiality is a plausible explanation. 
Black and Latinx Americans are severely underrepresented in 
medical school compared to their share of the US population, 
and they are even further underrepresented in surgical resi-
dency;38 as such, race/ethnicity alone would theoretically be suf-
ficient information to identify them. The SECOND Trial seeks 
to gather this information to inform and generate the national 
discussion about the lived experience of trainees and has imple-
mented multiple layers of protections for resident confidential-
ity: (1) we receive only de-identified data from the ABS; (2) we 
provide only aggregated and benchmarked data to participating 
programs, with each metric reported as a performance quartile, 
compared to other programs in the country, rather than per-
centages of residents (eg, of all programs in the country, yours 
performs in the worst quartile for suicidality); and (3) we with-
hold data for which there are four or fewer susceptible residents 
(eg, data on racial/ethnic discrimination for racially/ethnically 
minoritized trainees). However, residents may not be familiar 
with all of these safeguards, particularly if their program elects 
to not share their SECOND Trial data with them. Additional 
research is needed to further understand nonresponse in non-
White or Hispanic residents.

We did not find differences in prevalence between nonrespon-
dent groups for sexual harassment or discrimination based on 
gender/sexual orientation/gender identity. These findings suggest 
that previously published prevalence estimates for these types of 
mistreatment are accurate.2,3,7,8,40 We posit that because surgi-
cal residencies are approaching gender parity, (1) identification 
based upon gender alone is becoming increasingly challenging, 
and (2) visibility of these issues is increasing. As such, the sense 
of disempowerment among women facing these issues may be 
decreasing, resulting in fewer nonresponses.

Nonrespondents were found more frequently at larger train-
ing programs. We hypothesize that the local sense of safety and 
community within the training program may influence differ-
ential response rates. Small programs may have the ability to 
develop close-knit communities in which residents feel comfort-
able voicing their concerns, whereas large programs, particularly 
ones in which residents rotate across multiple hospital sites, may 
struggle to create the same sense of community or engagement. 
Additionally, larger programs frequently have more preliminary 
residents who, by definition, lack of long-term continuity within 
their programs, and who may feel less compelled to report on 
the survey because they are unlikely to reap any long-term ben-
efits of doing so.

Our study has several potential limitations. First, we make 
inferences from nonresponses based upon demographics and 
historical responses of the nonresponders; however, we cannot 
know with certainty how they would have responded to unan-
swered questions. Second, all surveys are subject to recall bias. 
Whenever possible, we used validated survey items (eg, burnout, 
suicidality) that are known to be stable over the time period 
being measured. For all other items (eg, mistreatment), we tried 
to limit the impact of recall bias by restricting the period of recall 
to the current academic year (ie, starting 6 months prior to sur-
vey administration). Third, the sensitive content of the questions 
may result in social desirability bias (ie, respondents may mis-
represent their true answers to better fit a desired social norm). 
We believe that nonresponse may have been a mitigation strat-
egy for the stigma associated with certain responses (eg, racial/
ethnic discrimination). Nevertheless, this bias should result in 

conservative estimations of the prevalence of stigmatized out-
comes (ie, mistreatment, burnout, thoughts of attrition, and 
suicidality). Fourth, longitudinal tracking of ABSITE scores and 
program enrollment in the SECOND Trial (ClinicalTrials.gov 
number NCT03739723), which provides anonymous, aggre-
gated feedback to programs, may have led to resident concerns 
of confidentiality and subsequently missing or biased reporting, 
particularly in programs with few non-White or Hispanic resi-
dents, despite assurances of confidentiality in the survey pream-
ble. Again, this fear would be expected to bias our prevalence 
estimates in the conservative direction. Finally, the questions 
appeared in the same order for all respondents with mistreat-
ment questions appearing near the end of the survey; therefore, 
we cannot be definitively determine whether these questions 
were skipped due question sensitivity versus survey fatigue.

Understanding the scope of mistreatment and poor well-be-
ing is critical. Prior estimations of burnout, suicidality, and gen-
der discrimination are not likely to be significantly influenced by 
nonresponse. However, nonresponses to questions about racial/
ethnic discrimination likely results in underestimation. Our 
findings speak to the crucial need for creating inclusive envi-
ronments in which concerns may be safely voiced and meaning-
fully addressed. Nonetheless, this survey mechanism remains a 
high-fidelity way to capture the voice of residents in a standard-
ized fashion across the country.
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