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Abstract

Objective: Trainee burnout is on the rise and negative training environments may contribute. In
addition, as the proportion of women entering vascular surgery increases, identifying factors that
challenge recruitment and retention is vital as we grow our workforce to meet demand. This study
sought to characterize the learning environment of vascular residents and to determine how
gender-based discrimination and bias (GBDB) affect the clinical experience.

Methods: A survey was developed to evaluate the trainee experience; demographics and a two-
item burnout index were also included. The instrument was sent electronically to all integrated (0
+ 5) vascular surgery residents in the United States. Univariate analyses were performed and
predictors of burnout identified.

Results: A total of 284 integrated vascular residents were invited to participate and 212 (75%)
completed the survey. Participants were predominantly male (64%) and white (56%), with a
median age of 30 years (interquartile range, 28-32 years). Seventy-nine percent of respondents
endorsed some form of negative workplace experience and 30% met high-risk criteria for burnout.
More than a third (38%) of residents endorsed personally experiencing GBDB, with a significant
difference between men and women (14% vs 80%; P < .001). Women were more likely than men
to report witnessing GBDB (76% vs 56%; 2= .003). Patients and nurses were the most frequently
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cited sources of GBDB (80% and 64%, respectively), with vascular surgery attendings cited by
41% of trainees. One in four female resident respondents indicated being sexually harassed during
the course of training; this was significantly higher than for male residents (25% vs 1%; £<.001).
Nearly half (46%) of trainees who witnessed or experienced GBDB thought that quality of patient
care, job satisfaction, personal well-being, and personal risk of burnout were directly affected as a
result of GBDB. GBDB was predictive of burnout (odds ratio, 1.9; 95% confidence interval, 1.1
3.5; P=.04), as were longer work hours (>80 h/wk; odds ratio, 2.8; 95% confidence interval, 1.1-
7.1; P=.03).

Conclusions: GBDB was experienced by 38% of integrated trainees, with women significantly
more affected than men. GBDB is predictive of burnout, and this has significant implications for
our specialty in the recruitment and retention of female physicians. Resources addressing these
issues are needed to maintain a diverse workforce and to promote physician well-being.
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Surveys and questionnaires; Workplace; Burnout, professional; Physicians, women; Bias;
Residency, vascular surgery

Resident burnout is on the rise, with recent studies showing that rates exceed 25% among
vascular surgery trainees.12 The personal and professional ramifications of physician
burnout are significant as 1 in 16 surgeons contemplate suicide each year, and physician
discontent leads to suboptimal patient care and overall decreased productivity.3# Apart from
the implementation of the 80-hour work week, educators have made little progress in
combating resident burnout.> One potential contributing factor that has received less
attention is the learning environment itself.4

A meta-analysis from JAMA Surgery that looked at resident attrition showed that women are
more likely to leave surgical residency than men are, which suggests that there may indeed
be sex-related differences in the training experience.® The significant rise in the number of
female medical students in conjunction with the stagnancy of the percentage of women
applying into integrated vascular surgery residencies makes understanding barriers to
retention and recruitment more important than ever.”-8 Addressing these issues is vital not
only in maintaining a diverse community and promoting resident well-being but also in
growing our workforce to meet increasing demand.® To that end, this study sought to
characterize the perception that integrated (0 + 5) vascular surgery residents have of their
learning environment and to describe how gender-based discrimination and bias (GBDB)
affect the clinical experience.

METHODS

This study protocol was approved by our local Institutional Review Board. All trainees
enrolled in an Accreditation Council for Graduate Medical Education-accredited integrated
(0 + 5) vascular surgery training program in the United States were eligible to participate.
Eligible participants were identified using publicly available information, and completeness
was confirmed by at least one representative trainee within each program. A cross-sectional
study design was implemented, and an electronic survey was distributed to all eligible
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participants in the spring of 2018. An initial e-mail was sent that included the goals of the
project, survey structure, Institutional Review Board approval, and remuneration. Up to four
reminder e-mails were subsequently sent during a 1-month period. Participation was
voluntary, and direct consent was obtained electronically by all who chose to proceed with
the survey. Participants who chose not to consent were routed out of the survey. All data
were collected anonymously. As an incentive, on survey completion, respondents were
offered the opportunity to enter their e-mail addresses into a separate, nonlinked database to
receive a $10 gift certificate to an online merchant. REDCap, a secure web-based data
collection service, was used for survey administration.10

Survey instrument

The first part of the survey collected data on demographics and training characteristics,
including age, gender, relationship status, children, training region, average weekly work
hours, and postgraduate year designation. Survey content on negative workplace experiences
and GBDB was adapted from a proprietary institutional survey! as well as from a survey by
Bruce et all2 that, using members of the Association of Women Surgeons, studied women’s
perceptions of gender-based discrimination in the surgical training and working
environment. This survey was designed with the goal of characterizing the integrated
vascular training experience. It was piloted with integrated vascular surgery residents across
several institutions, checked for internal consistency, and adjusted on the basis of feedback.
The final survey, on average, took less than 10 minutes to complete.

Burnout.—Burnout was assessed using two single-item measures adapted from the full
Maslach Burnout Inventory, a 22-item index considered the standard for measuring burnout.
13,14 This validated approach has been used in several large-scale national studies.15:16
These two items have a strong correlation with the emotional exhaustion and
depersonalization domains of burnout, with positive predictive values for high levels of
burnout of 88% and 90%, respectively.1417 High levels of emotional exhaustion and
depersonalization are defined as occurring at least weekly,14 and respondents with a high
level of emotional exhaustion or depersonalization were considered to have a least one
manifestation of burnout. This method has been used in several national studies, including
one published by the American College of Surgeons.16:18

Negative workplace experiences.—Respondents were surveyed as to the frequency of
generalized negative workplace experiences, including public humiliation, others taking
credit for individual work, being assigned tasks as a form of punishment, being physically
assaulted, threats to career or reputation, harassment or discrimination on the basis of race/
ethnicity, harassment or discrimination on the basis of religion, and sexual harassment. Any
positive report of these experiences prompted branching logic, which inquired as to the
source of the behavior. Potential source choices included vascular surgery attendings,
nonvascular surgery attendings, residents/fellows, medical students, nursing staff, patients,
and patient visitors. As such experiences are not necessarily limited to one occurrence,
respondents were allowed to choose multiple sources.

J Vasc Surg. Author manuscript; available in PMC 2021 February 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Definitions

Page 4

GBDB.—Finally, using a 7-point Likert scale, participants were asked about the frequency
of experienced or witnessed GBDB (0, none; 6, very frequently). Positive responses
prompted inquiries as to the form, sources, locations, and reporting of GBDB. Potential form
choices included job satisfaction, quality of patient care, personal well-being, personal risk
of burnout, and relationships with staff. Potential source choices were as previously
described. Potential location choices included operating room, inpatient floor/ward, clinic,
and other. As such experiences are not necessarily limited to one occurrence, respondents
were allowed to choose multiple forms, sources, and locations. Respondents who
experienced or witnessed GBDB were also asked whether these experiences were formally
or informally reported. With respect to reporting mechanisms, participants were asked only
about GBDB and not other negative workplace experiences: Have you ever chosen to
formally report personal or witnessed GBDB experiences during your residency training?

For the purposes of this survey, participants were informed to use the following definition of
GBDB: “prejudicial treatment of or prejudice against a person on the basis of gender.” All
geographic data presented are based on location of the training institution; respondents were
allowed to choose one of four regional designations, as determined by the standard U.S.
Census Bureau classification system: Midwest, Northeast, South, and West.19 Information
on workplace experiences and observations was collected on the basis of frequency. For
example, when asked, “Within the context of your career as a vascular surgery resident, how
often have you personally experienced [public humiliation]?”, respondents were allowed to
choose from one of the following six responses: never, a few times a year or less, once a
month or less, a few times a month, a few times a week, or every day. For subsequent
analyses, these responses were dichotomized into “never” vs “any experience.” In this paper,
the term workplace refers specifically to the clinical training environment, including but not
limited to hospital, clinic, and operating room; the participant was explicitly directed that all
workplace experiences characterized in the survey should be referable to his or her
experience as a trainee.

Statistical analysis

Statistical analysis was performed with Stata/SE 13 software (StataCorp LLC, College
Station, Tex). Response bias analysis was performed using publicly available demographic
data on gender and training institution. Dichotomous variables are described as a percentage
of the cohort. Continuous variables are expressed as median (interquartile range [IQR]).
Univariate analysis was performed to compare baseline demographics and workplace
experiences. For each comparison, the 12 test was used for discrete variables and the Mann-
Whitney U'test for continuous variables. Significant factors in univariate analysis were
included in a logistic regression model to determine independent predictors of burnout, and
subsequent goodness-of-fit (Hosmer-Lemeshow lack of fit) tests were performed. A Pvalue
of < .05 was considered significant.
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Demographics.

There were 284 integrated trainees across 51 institutions who were invited to participate in
the survey. Of these, 212 completed the survey for a response rate of 75%. At least one
trainee from each of the 51 institutions participated, and 9 programs had 100% participation
rates. Sixty-four percent (n = 136) of respondents were men and 36% (n = 76) were women;
among all current integrated U.S. trainees, 34% (n = 97) are women. Median age was 30
years (IQR, 28-30 years), and most residents were white (n = 118 [56%]). Of the
respondents, 27% (n = 57) were single and 23% (n = 78) had children. Men were more
likely than women to have children (29% vs 13%; P=.01), but otherwise demographics
were similar across genders (Table I).

Training characteristics.

The median time worked per week was 78 hours (IQR, 70-80 hours), with no difference
between genders. Regional distribution of training institutions and postgraduate year
distribution are demonstrated in Table I.

Negative workplace experiences.

GBDB.

Overall, 79% (n = 168) of respondents endorsed at least one negative workplace experience
during the course of residency. More than half of trainees reported some form of public
humiliation (55%), with women more likely than men to endorse this experience (64% vs
49%; P=.03); of note, when responses were dichotomized comparing monthly (or more)
occurrences of public humiliation vs less than monthly, there was no longer a difference
when stratified by gender (male, 18%; female, 20%; P=.81). Nine residents (4%) were
physically assaulted, whereas 31 (15%) had threats to their career. The majority of
participants (56%; n = 118) stated that someone else had taken credit for individual work at
least once during training. Ten percent of residents were sexually harassed, with more
women than men noting this experience (25% vs 1%; £< .001). Table Il summarizes
negative workplace experiences for the cohort.

Thirty-eight percent of respondents (n = 80) endorsed experiencing some form of GBDB
during training, with women significantly more likely than men to report this (80% vs 14%;
P <.001). The most common sources of GBDB were patients (80%; n = 64/80) and nursing
staff (64%; n = 51/80), whereas vascular surgery attendings were cited by 41% (n = 33/80)
of residents (Fig 1). Receiving less patient trust was the most commonly cited form (74%),
whereas inappropriate verbal exchange (61%) and being asked to perform a nonmedical task
(56%) were also common (Fig 2).

More than half of men reported witnessing GBDB in the workplace (men, 56%; women,
76%; P=.003). Overall, 138 (65%) residents endorsed witnessing or experiencing GBDB.
When asked about the factors affected by either witnessed or personally experienced GBDB,
job satisfaction (39%; n = 54/138), personal risk of burnout (36%; n = 49/138), and nursing
relationships (36%; n = 50/130) were the most commonly cited (Fig 3). When asked about
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the location of witnessed or experienced GBDB, 91% endorsed seeing or experiencing this
on the inpatient ward, whereas 62% noted occurrences in the operating room and 43% in the
clinic.

Only 7 of the 138 of residents (5%) who experienced or witnessed GBDB in the workplace
chose to formally report it. Of the seven reports, four (57%) said nothing was done as a
result of reporting. When the remaining 131 respondents were asked why they chose not to
report it, the majority stated that they believed nothing would be done if the incident was
reported (56%; n = 74); 34% (n = 45) said they were too busy, whereas 29% (n = 38) feared
negative personal or professional consequences of reporting.

High levels of emotional exhaustion were noted in 19% of residents (n = 41), whereas high
levels of depersonalization were seen in 22% (n = 47). Overall, 30% (n = 63) of residents
demonstrated at least one manifestation of burnout. Predictors of burnout were identified.
GBDB was predictive (odds ratio, 1.9; 95% confidence interval, 1.1-3.5; P=.04), as were
longer work hours (>80 h/wk; odds ratio, 2.8; 95% confidence interval, 1.1-7.1; £=.03).

Response bias.

No response bias on the basis of gender or training region was detected. Women composed
36% of the “respondent” cohort and 29% of the “nonrespondent” cohort (P = .30).
Furthermore, no one training region was more likely to respond than another (P =.11).

DISCUSSION

To our knowledge, this is the first study that has sought to characterize the vascular surgery
training environment, and we present these results using the largest cohort of vascular
surgery trainees studied to date. With a robust response rate of 75%, we found that among
212 integrated vascular residents across 51 institutions, 4 in 5 endorsed negative workplace
experiences, ranging from public humiliation to physical assault. Notably, 10% of trainees
were sexually harassed, with up to one in four female residents noting this experience.
Thirty-eight percent of trainees had been discriminated against on the basis of gender, and
women were significantly more likely to be affected. Furthermore, individuals who
experienced GBDB were at a 90% increased risk of burnout.

These findings are important for several reasons. First, although burnout during residency
has been recognized for nearly 20 years,20 educators have made little headway in mitigating
this issue and continue to struggle with determining appropriate methods to effectively
combat it.> Progress has been made with the implementation of the 80-hour work week, and
our study confirms what others have found, notably that longer (>80 hours) work weeks are
associated with increased risk of burnout.2:21 Yet burnout rates remain high. Janko and
Smeds? recently surveyed 177 vascular trainees and found a 25% burnout rate, similar to our
findings of 30%. Such statistics suggest that work remains to be done. We thus approached
this study with the hypothesis that to better address trainee burnout, we must consider not
only the constructs of the learning environment but also its milieu.
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Among integrated vascular surgery residents, 79% had experienced at least one negative
workplace behavior during training, which is similar to reported percentages among general
surgery residents, nonsurgical medical trainees, and nonmedical professionals.?2-25 In a
recent study by McKinley et al! that surveyed general surgery, medicine, and anesthesia
residents across two institutions, rates of GBDB ranged from 30% to 36% across the three
specialties, which is slightly lower than the 38% we found. In this manuscript, GBDB was
the most commonly cited negative workplace experience among female integrated residents,
and the perceived consequences were meaningful. Job satisfaction, personal well-being, and
personal risk of burnout were the most commonly cited effects of workplace GBDB. These
findings are important not only for retention but for recruitment as well. In a survey of
female medical students, 47% perceived sex discrimination during their surgical rotation and
endorsed “surgical personality” and the perception of surgery as an “old boys’ network” as
deterrents to a surgical career.28

Such statistics highlight the importance of a change in surgical culture and the need to
provide an environment conducive to women. This is especially pertinent for vascular
surgery as only 13% of its workforce are women; in contrast, women compose 35% of the
active physician workforce in the United States.2” Furthermore, a 170% increase in the
number of female residency applicants during the past 10 years has been noted, with women
now representing nearly half of all residency applicants.” With a predicted 10% shortage in
the vascular surgery workforce during the next decade, our specialty cannot afford to ignore
these trends.8:9 Indeed, the stagnancy of the percentage of women applying to integrated
vascular residencies suggests that there is still room for improvement.

As of 2017, women composed 36% of integrated vascular residents, signaling that progress
is indeed being made.28 Further signs of change are demonstrated in this study; even though
only 14% of male residents reported experiencing GBDB, more than half (56%) reported
witnessing it. Awareness of sex-related differences in the training experience is the first step
in improving the learning environment, and it is our hope that armed with the information
presented herein, program directors and division chiefs will be empowered and encouraged
to start having a discussion about the training environment. However, the issue of patients
being the most commonly cited source of GBDB is not lost on the authors. This challenging
problem is not unique to surgery, and strategies for addressing these scenarios have been
presented.2429 Effective interventions include case discussions with simulated encounters,
cultural competency and implicit bias education, and formalization of hospital policies and
resources.30 More study on this topic is needed, but it would seem that most hospitals would
benefit from ubiquitous distribution of institutional policies regarding the approach to the
disruptive or discriminatory patient.

These interventions highlight the need for institutional reform in effecting change. In
particular, our study found substantial deficits in current formal reporting mechanisms. Only
5% of trainees who witnessed or experienced GBDB formally reported it, and in 57% (n =
4/7) of cases, nothing was done. Furthermore, more than half of respondents stated that their
primary reason for not filing a report was the belief that nothing would be done. Improving
confidence in and access to mechanisms that enable residents to voice instances of
mistreatment is essential in combating negative workplace behaviors; streamlining the

J Vasc Surg. Author manuscript; available in PMC 2021 February 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Limitations.

Page 8

reporting process may also prove beneficial. Such initiatives are likely to benefit trainees in
other specialties as well because the issues presented herein have been shown to also be a
problem among internal medicine, anesthesia, and general surgery residents.11

Factors responsible for burnout are multiple and complex. Whereas our results would
suggest that GBDB and learning environment characteristics are likely to be contributory,
there remain other factors at large. The high saturation of GBDB among female residents
makes the role of gender less clear. Several studies analyzing large populations of practicing
surgeons found that women were more prone to burnout than men,31:32 and this has been
demonstrated in general surgery resident populations as well.2! Yet, recent studies focusing
solely on vascular trainees found no association between sex and high levels of burnout.?
Similarly, we found that female sex did not correlate with burnout, but a trend toward higher
rates of burnout among women was appreciated (36% vs 26%; P=.17).

This study has several limitations. The first lies in the inherent nature of self-reporting, in
which responses are unable to be independently verified. Recall and reporting biases are
acknowledged, and as this was a cross-sectional study, only one time point was captured. It
is possible that based on clinical rotation, changes in weekly work hours and levels of
burnout will oscillate. Even though this is the largest reported study to date surveying
vascular trainees, the sample size is relatively small. Furthermore, as the study population
was limited to integrated vascular surgery trainees, these results may not reflect the vascular
surgery fellowship experience or other surgical training programs. Finally, as with all
surveys, response bias is always a concern, and although we found no response bias with
respect to gender or geographic region, other factors not accounted for may play a role. The
payment incentive may have added an additional aspect of response bias; however, as
residents are salaried on the basis of geographic cost of living, it is unlikely that this small
remuneration was a significant factor.

CONCLUSIONS

We found that 79% of integrated vascular surgery residents have experienced at least one
negative workplace behavior during the course of training. GBDB was the most commonly
noted negative experience among female surgical residents, affecting up to four in five
female trainees. Even though only 14% of male trainees experienced GBDB, more than half
reported witnessing such behaviors, and this signals a positive change in surgical culture.
GBDB is associated with higher risk of burnout, and this has significant implications for our
specialty in the recruitment and retention of female physicians. Resources addressing these
issues, with particular focus on formal reporting mechanisms, are needed to maintain a
diverse workforce and to promote physician well-being.
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. Type of Research: Cross-sectional, anonymous national survey

. Key Findings: Survey responses from 212 integrated (0 + 5) vascular surgery

. Take Home Message: The authors suggest that GBDB plays an important

ARTICLE HIGHLIGHTS

residents were collected and analyzed; 38% of trainees endorsed experiencing
gender-based discrimination or bias (GBDB) during residency, with women
significantly more affected than men; 43% of trainees thought that GBDB
affected patient care, job satisfaction, or personal well-being, and GBDB was
predictive of burnout.

role in the trainee experience and that resources addressing these issues are
needed to maintain a diverse workforce and to promote physician well-being.
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Sources of Gender-based Discrimination and Bias

Vascular Surgery Attendings
Non-Vascular Surgery Attendings
Residents/Fellows

Medical Students

Nursing Staff

Patients

Patient Vistors

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage
Fig 1.
Reported sources of gender-based discrimination and bias (GBDB) among participants who

endorsed experiencing GBDB in the workplace (n = 80). Sum is >100% as participants were
allowed to choose multiple sources.
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Forms of Gender-based Discrimination and Bias

Asked to Perform Non-medical Tasks

Inappropriate Verbal Exchange

Less Provider Trust

Less Patient Trust

Decreased Responsibility

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Female Respondents Male Respondents
Fig 2.
Reported forms of gender-based discrimination and bias (GBDB) among participants who

endorsed experiencing GBDB in the workplace (n = 80), stratified by gender. Sum is >100%
as participants were allowed to choose multiple forms.
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Effects of Gender-based Discrimination and Bias

Relationship with Attending Staff

Relationship with Nursing Staff

Personal Risk of Burnout

Personal Well-being

Quality of Patient Care

Job Satisfaction

0% 10% 20% 30% 40% 50%
Female Respondents Male Respondents
Fig 3.
Reported perceived effects of gender-based discrimination and bias (GBDB) among

participants who experienced or witnessed GBDB in the workplace (n = 138), stratified by
gender. Sum is >100% as participants were allowed to choose multiple responses.
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