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Background: The impact of the coronavirus disease 19 (COVID-19) pandemic on health care
workers has been substantial. However, the impact on vascular surgery (VS) trainees has not
yet been determined. The goals of our study were to gauge the impact of COVID-19 on VS
trainees’ personal and professional life and to assess stressors, coping, and support structures
involved in these trainees’ response to the COVID-19 pandemic.

Methods: This was an anonymous online survey administered in April 12—24, 2020 during the
surge phase of the global COVID-19 pandemic. It is a subset analysis of the cross-sectional So-
ciety for Vascular Surgery Wellness Committee Pandemic Practice, Anxiety, Coping, and Sup-
port Survey. The cohort surveyed was VS trainees, integrated residents and fellows, in the
United States of America. Assessment of the personal impact of the pandemic on VS trainees
and the coping strategies used by them was based on the validated Generalized Anxiety Disor-
der 7-item (GAD-7) scale and the validated 28-time Brief Coping Orientation to Problems Expe-
rienced inventory.

Results: A total of 145 VS trainees responded to the survey, with a 23% response rate (145/
638). Significant changes were made to the clinical responsibilities of VS trainees, with 111
(91%) reporting cancellation of elective procedures, 101 (82%) with call schedule changes, 34
(24%) with duties other than related to VS, and 29 (24%) participation in outpatient care delivery.
Over one-third (52/144) reported they had performed a procedure on a patient with confirmed
COVID-19; 37 (25.7%) reported they were unaware of the COVID-19 status at the time. The
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majority continued to work after exposure (29/34, 78%). Major stressors included concerns
about professional development, infection risk to family/friends, and impact of care delay on pa-
tients. The median score for GAD-7 was 4 (interquartile range 1—8), which corresponds to no or
low self-reported anxiety levels. VS trainees employed mostly active coping and rarely avoidant
coping mechanisms, and the majority were aware and used social media and online support sys-
tems. No significant difference was observed between integrated residents and fellows, or by
gender.

Conclusions: The pandemic has had significant impact on VS trainees. Trainees reported sig-
nificant changes to clinical responsibilities, exposure to COVID-19, and pandemic-related
stressors but demonstrated healthy coping mechanisms with low self-reported anxiety levels.
The VS community should maintain awareness of the impact of the pandemic on the profes-
sional and personal development of surgeons in training. We recommend adaptive evolution
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in training to accommodate the changing learning environment for trainees.

INTRODUCTION

In early 2020, the rapid spread of the severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) and
its associated clinical syndrome, coronavirus disease
2019 (COVID-19), placed a significant strain on
health care systems around the world. An early inter-
national survey of 77 vascular surgeons demonstrated
dramatic impacts on clinical practices, through cessa-
tion of elective procedures and redeployment of
Vascular Surgery (VS) to support other clinical areas.’
Among VS trainees, burnout has been associated
with higher levels of depression and perceived stress
and lower levels of social support and self-efficacy.”
All these factors may be exacerbated by the
COVID-19 pandemic. To date, epidemiologic data
of the mental health impact of the COVID-19
pandemic on health care professionals, in particular
VS trainees, are lacking.” A 2019 Association of Pro-
gram Directors in Vascular Surgery (APDVS) survey
revealed that more than 60% of trainees experienced
one or more symptoms of distress on a weekly basis.”
Based on these findings, trainees are a cohort of phy-
sicians that can be more at risk and more vulnerable
to stressful situations at work than attending physi-
cians. The global COVID-19 pandemic impact has
the potential to exacerbate the challenges experi-
enced by trainees. With this in mind, the objective
of this study is to examine the specific impact of
COVID-19 on VS trainees in the United States.

MATERIALS AND METHODS

The cross-sectional Society for Vascular Surgery
(SVS) Wellness Committee Pandemic Practice, Anx-
iety, Coping, and Support Survey was administered
in April 12—24, 2020 during the surge phase of the
global COVID-19 pandemic. This is a subset analysis
of the main Global SVS Wellness Committee survey,
which has been published elsewhere.” The

anonymous global survey was reviewed by the Uni-
versity of Washington Human Subjects Division and
deemed exempt (#009926) because of the minimal
risk and nonidentifiable nature of the survey. Per-
sonal and professional COVID-19—related stressors
on VS trainees were evaluated by unique survey
items (Appendix 1). Anxiety levels were assessed
by the Generalized Anxiety Disorder 7-item (GAD-
7) scale, and coping strategies were evaluated by
the 28-item Brief Coping Orientation to Problems
Experienced (Brief COPE) inventory.®”’

The impact on trainees’ clinical responsibilities
was assessed through changes to work schedules,
team compliment, and the duties performed by the
residents. Open-ended questions were offered for
additional information to be shared by the respon-
dents. A multimodality approach to dissemination
was used through the SVS and APDVS electronic
mailing lists and was amplified via social media.

Categorical data are presented as numbers and
percentages. Continuous data are presented as
means and standard deviation of the mean or me-
dian and ranges or interquartile range (IQR) where
appropriate. Measures of central tendency of nu-
merical data were compared using Student’s ¢-test
for normal parametric normally distributed data
and the Wilcoxon rank-sum test for not normally
distributed data. Categorical data were compared
using the Pearson chi-squared test. Data were
analyzed using SPSS 19.0 for Windows (SPSS, Inc.,
Chicago, IL). This report was compiled in accor-
dance with the American Association for Public
Opinion Research standard definitions.®

RESULTS

A total of 145 VS trainees responded to the survey
from 29 states (Fig. 1). The current number of US
VS trainees is 638, of which 30% identified as female
on a recent survey from the APDVS. Therefore, the
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Respondants by State
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Fig. 1. The US map of trainee respondents. The regions
were classified as Northeast (Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire, New
Jersey, New York, Pennsylvania, Rhode Island, and Ver-
mont), Midwest (Illinois, Indiana, Towa, Kansas, Michi-
gan, Minnesota, Missouri, Nebraska, Ohio, South
Dakota, and Wisconsin), Southeast (Alabama, District
of Columbia, Florida, Georgia, Kentucky, Louisiana, Mis-
sissippi, North Carolina, Oklahoma, South Carolina, Ten-
nessee, Virginia, and West Virginia), and West/
Southwest (Arizona, California, Colorado, Hawaii, Idaho,
Nevada, New Mexico, Oregon, Texas, Utah, and
Washington).

response rate was 23% (145/638). The majority of the
respondents were male (60%) and white (57.2%)
(Table I). Most of the respondents completed the
entire survey, and there was no significant difference
in completion rates between integrated residents and
fellows (88% vs. 82%, P = 0.315).

Impact of COVID-19 on the Clinical
Responsibilities

Questions regarding the clinical responsibilities were
answered by 123 trainees (73 integrated VS residents
and 50 VS fellows). Most of the trainees reported that
at the time of completing the survey, all elective sur-
gical procedures were canceled (90.2%) and that, in
most cases, the primary hospital where they work
adhered to the American College of Surgeons and/
or SVS guidelines for prioritizing surgeries during
COVID-19 (85.4%).” Overall, 83.1% stated there
were intensive care unit (ICU) beds available and pa-
tients were not boarding on other units.

However, 44.4% of trainees in the Northeast
noted they had no ICU beds available and were
boarding patients in other parts of the hospital.
Most trainees noted they were not participating in
the delivery of any outpatient care for VS patients

Annals of Vascular Surgery

Table I. Descriptive statistics of trainee
respondents

Variable n =145 (%)
Training program
Integrated vascular surgery residency 83 (57.2)
Vascular surgery fellowship 61 (42.1)
Prefer not to say 1 (0.7)
Training level
PGY 12 23 (15.9)
PGY 3—5 56 (38.6)
PGY 6—7 64 (44.1)
Prefer not to say 2 (1.4)
Gender
Male 87 (60)
Female 56 (38.6)
Prefer not to say 2 (1.4)
Race
White 83 (57.2
Asian 30 (20.7
African American 4 (2.8)
American Indian/Alaska Native/Native 2 (1.4)
Hawaiian/Pacific Islander
Mixed 5 (3.4)
Other 12 (8.3)
Prefer not to say/unknown 9 (6.2)
Size of the hospital
100—200 beds 1 (0.7)
201—300 beds 7 (4.8)
301—400 beds 8 (5.5)
>400 beds 105 (72.4)
Do not know or no response 24 (16.6)
Region
Northeast 43 (29.7)
Southeast 25 (17.2)
Midwest 46 (31.7)
West/Southwest 31 (21.4)
Completed the GAD-7 scale 139 (95.9)
Completed the Brief COPE inventory 130 (89.7)
Completed the entire survey 123 (84.8)

(76.4%). Among the 29 (23.6%) trainees still partici-
pating in the delivery of outpatient VS care, most re-
ported they have reduced clinic/ambulatory center
hours (23/29, 79.3%) and approximately half were
incorporated into telemedicine visit (16/29, 55.2%).

Nearly a third of the trainees selected “‘residents
removed form VS service”” as applicable to them
(n =42, 34.1%). Call schedules were also changed
for most of the trainees over the 2 weeks preceding
the survey (82.1%). Nearly half reported the same
overall number of on-call days, but the call schedule
was reconfigured (46.3%). Call rotations were
mostly on a weekly or biweekly rotation (36.6%
and 22.8%, respectively). When not explicitly on
call for VS, 44.7% of the trainees were available as



Volume 72, April 2021 Vascular surgery trainees’ pandemic impact 185
Table II. Impact of COVID-19 on clinical responsibilities of US trainees
All Integrated residents Fellows

Variable n=123 (%) n="173 (%) n =50 (%) P

Elective surgeries cancelled 111 (90.2) 68 (93.2 43 (86.0) 0.189

Participating in the delivery of any outpatient 29 (23.6) 12 (16.4 17 (34) 0.024
care for vascular surgery patients

Service changes®
Residents removed from service 42 (34.1) 18 (24.7) 24 (48) 0.007
One trainee covering vascular service alone 75 (61) 37 (50.7) 38 (76) 0.005
One trainee cross covering multiple surgical services 24 (19.5) 16 (21.9) 8 (16) 0.416
Covering other services 13 (10.6) 8 (11) 5 (10) 0.865

Duties other than those as a vascular surgery trainee” 34 (27.6) 22 (30.1) 12 (24) 0.455
Managing ICU patients 18 (14.8) 13 (18.1) 5 (10) 0.217
Taking shifts to assist the ICU teams in placing lines 18 (14.6) 11 (15.1) 7 (14) 0.869
Seeing patients in the emergency department 4 (3.3) 3 (4.1) 1(2) 0.517
Covering other surgery services 10 (8.1) 7 (9.6) 3 (6) 0.474
Covering other medical services 6 (4.9) 6 (8.2) 0 0.038
Additional educational/research responsibilities 13 (10.6) 8 (11) 5 (10) 0.865

Call schedule changes 101 (82.1) 62 (84.9) 39 (78) 0.324
Less call 26 (21.1) 18 (24.7) 8 (16) 0.248
More call 19 (15.4) 13 (17.8) 6 (12) 0.381
Same call but changed distribution 57 (46.3) 31 (42.3) 26 (52) 0.298

Duties while off of service
No responsibilities—optimize social distancing 49 (39.8) 26 (35.6) 23 (46) 0.248
Available to assist with vascular emergencies only 55 (44.7) 31 (42.5) 24 (48) 0.544
Available to assist with any necessary 34 (27.6) 17 (23.3) 17 (34) 0.192

duties (cross-cover, line team, etc.)

“Trainees were asked ““Which of the following apply to you? (Select all that apply)”’; thus the categories are not mutually exclusive.
"Trainees were asked ‘“Have you been asked to assist in duties other than those as a vascular surgeon trainee?”’ If they replied “yes”,
they were asked ““Which other duties have you been asked to assist in? (Select all that apply)”’. Categories are not mutually exclusive.

backup for vascular emergencies, and 27.6% were
available to assist with other necessary duties, such
as cross-cover or line duties (Table II).

Some of the trainees included additional com-
ments to explain the practice changes such as a)
“one chief resident covering [the] entire vascular
service, each week. We have also constructed a pro-
cedure/line team for COVID patients, staffed by one
vascular resident and attending at a time”’, b) “‘[we]
split into teams of 4.1 week on, 3 weeks off in case of
exposure. Backup team is the following week[’s]
team in case of illness/etc. When not on call,
[we’'re] still performing duties as much as possible
from [a] remote location and attending video educa-
tional conferences and increased research involve-
ment”’, and c) “Every other ‘respite’ week where
the residents are responsible for at home learning”’.

Exposure to COVID-19 and its
Implications

A total of 52 of 144 respondents (36.1%) had oper-
ated on and/or placed a central venous catheter
(CVC) in a patient with a confirmed COVID-19

infection: 15 (10.4%) had operated on a patient
with COVID-19, 19 (13.1%) had placed a CVC,
and 18 (12.5%) had performed both. Half (n = 27,
51.9%) of the trainees who have operated on or per-
formed CVC placement in patients with COVID-19
were in the northeastern region of the United States.

One-quarter of respondents (n = 37, 25.7%)
operated on or performed a procedure on a patient
they later learned had a COVID-19 infection. In
most of these circumstances, the trainees continued
to work (n = 29, 78.4%), and very few underwent
self-quarantine (n = 5, 13.5%) or were tested after
the exposure (n = 4, 10.8%). Additional insight
was gained from free-text comments: a) ‘... we
were initially quarantined when exposed to a
COVID-19 patient but given the number of patients
that soon became impractical’”” and b) ““[I] was told a
patient was not suspected of having COVID-19 but
needed a vascular catheter because of acute on
chronic renal failure. The hospital was out of my
size of N95 masks, so I performed the procedure
without an N95. Later that day they tested the pa-
tient for COVID-19 and they came back positive. I
no longer see any patient without an N95 first”.
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Fig. 2. Responses to the Generalized Anxiety Disorder 7-item (GAD-7) scale by 139 vascular surgery trainees in the

United States.

Four (2.8%) respondents reported testing positive
for COVID-19, and 32 (22.2%) indicated they
would consider themselves at “high” risk for
COVID-19 infection.

Most trainees (93.5% of 124 respondents) indi-
cated they had COVID-19 operating room protocols
in place, and 63.7% had preoperative COVID-19
testing for their patients. A minority of respondents
(23.4%) did not have adequate personal protective
equipment at their hospital. Most (73.1%) noted
that donning and doffing personal protective equip-
ment was stressful.

COVID-19 Personal Impact, Stressors,
Coping, and support Structures

Among the trainees who completed the GAD-7 sur-
vey (n = 139), the median anxiety score was 4 [IQR
1—8], which represents no anxiety. Overall, mild
(GAD-7 score 5—9), moderate (GAD-7 score 10—
14), and severe anxiety (GAD-7 score 15—21) was
noted in 31.7%, 12.2%, and 5.8%, respectively,
whereas 50.4% had no anxiety (GAD-7
score < 5). Among the small group of trainees
with moderate/severe anxiety (18%), this was
more common among fellows (n = 15, 25.9%)
than residents (n 10, 12.3%). The component
breakdown of the GAD-7 survey stratified by
training program can be seen in Figure 2.

Most of the trainees (n = 112/145, 77.2%) noted
they had implemented COVID-19—related modifi-
cations to their home routine after work, predomi-
nantly by having a separate changing area
(73.1%) at their home. One hundred twenty-three
(85%) of trainees responded to the series of ques-
tions regarding COVID-19—related stressors. Most

were worried that their family and friends would
get infected with COVID-19 (n 116/123,
94.3%). The potential impact of COVID-19 on their
career was noted to be stressful/very stressful by
44.4% of the trainees and exemplified by one of
the free-text responses ““[I am] worried about grad-
uating experience given complete stoppage of elec-
tive vascular cases.” In addition, most were at least
somewhat stressed by potential adverse patient out-
comes due to care delay (88.6%, n = 109). Addi-
tional factors felt to be stressful/very stressful were
working from home (nz = 23, 18.8%), the burden
of extra home cleaning (n = 25, 20.5%), and among
those with children, the need for additional child-
care (n=26/67, 38.8%). There were no gender dif-
ferences in the perception of COVID-19—related
stressors.

A stressor captured in the free-text response
focused on advocating for vulnerable patient popu-
lations. ‘A large part of the stress that I am experi-
encing as a result of the pandemic is in relation to
the responsibility that I feel I have as a physician
to advocate for the most vulnerable in our society,
those who are being the most adversely affected
by the medical and economic implications of this
pandemic” and ““I continue to be concerned ...
[by] the impacts [of COVID-19] on racial and ethnic
minority patients affected by this virus. I would
hope the SVS will have a response for these patients
particularly low socioeconomic status, racial and
ethnic minorities”.

A total of 130 trainees completed the Brief COPE
inventory. Most trainees used active strategies for
coping, such as acceptance, planning, and use of
support structures, and infrequently used avoidant
strategies except for “’self-distraction’”” which
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Fig. 3. Coping strategies used by 130 vascular surgery trainees in the United States as measured by the Brief Coping
Orientation to Problems Experienced (Brief COPE) inventory.

includes ““I've been turning to work or other activ-
ities to take my mind off things”” and ““I've been do-
ing something to think about it less, such as
watching TV, reading, daydreaming, sleeping”.
(Fig. 3). Among the 126 respondents who answered
questions regarding support structures, Zoom social
get-togethers were the most frequently used digital
peer to peer support platform (82.5%) followed by
SVS Connect (50%) (Fig. 4). Over half (54%)
were aware of the SVS Physician Wellness Re-
sources, but less than a third were aware of other
physician wellness resources, such as ACS Surgeon
Well-being (20.6%), AMA mental health (12.7%),
Headspace discount (35.7%), and the suicide pre-
vention line (31%).

DISCUSSION

The impact of COVID-19 on the surgical practices in
the United States is expected to have a significant
impact on the training environments and unique
stressors for trainees.'’ This survey offers insight into
the personal impact and changes to VS trainees’
learning environment during April 2020 when
COVID-19 cases surge in the United States. Multiple
changes to the VS trainees’s experience ranged from
the type of work demands—ranging from redeploy-
ment to duties other than those ofa VS trainee to addi-
tional independence on the VS service—or amount of
work demands—ranging from additional clinical re-
sponsibilities to protected time for self-learning. In

addition to these changes, most trainees identified
major personal stressors, such as worrying about fam-
ily and friends getting infected with COVID-19 and
taking on additional home responsibilities.

Although trainees reported specific factors as
stressful, overall self-reported anxiety levels were
low, with half of the respondents stating they had
no or minimal anxiety. Residents employed mostly
active coping strategies and turned to a wide range
of support structures across social media and profes-
sional societies. These findings suggest a high degree
of resiliency among VS trainees.' "'

Lessons learned from previous outbreaks such as
the 2003 severe acute respiratory distress syndrome
(SARS) and 2015 Middle East respiratory syndrome
coronavirus (MERS-CoV) demonstrated that the
high rates of psychologic distress persisted after the
immediate threat of the outbreak was over.'” '¢
Factors associated with higher rates of stress
included higher levels of exposure, health fear for
self and colleagues, social isolation, job fear, an obli-
gation to treat infected patients, previous psychiatric
disorders, fewer years of health care experience,
stigma and rejection from quarantine and their
work in the health care field, and information over-
load.'””*’ Mitigation strategies during these previ-
ous epidemics included clear communication,
sensitivity to individual responses to stress, clinical
autonomy, social support, strong management sup-
port, infection control guidance, and equi-
pment.ls,w,zsfzs
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Fig. 4. Usefulness of social media systems and peer support systems for vascular surgery trainees in the United States.

Initial criticisms of mental health interventions to
support those affected by the COVID-19 pandemic
point out that there is no centralized organization
responsible for planning and deploying evidence-
based interventions to mitigate the psychological
impact on health care workers.”” Taken together,
these lessons emphasize the need for mitigation
strategies that include multidisciplinary teams avail-
able to health care workers, regular and accurate
updates, and secure platforms to provide these
services.’

Because of the importance of resident well-being,
The American Council of Graduate Medication Edu-
cation has developed the Clinical Learning Environ-
ment Review (CLER).”® Before the current
pandemic, investigations into the CLER have identi-
fied the key areas related to resident wellness and
burnout to be workload, control, balance between
effort and reward, community, fairness, and
values.”' Crucial factors in maintaining personal
well-being during vascular training include faculty
entrustability, receptive leadership, celebrating
small victories, and resiliency training—all which
may be particularly crucial during times of crisis. >

Understanding the changes in VS training and
mental health impact will help develop support pro-
grams unique to VS trainees and cultivate a set of
best practices for training during a crisis to optimize
surgeon well-being and resilience.”” In addition, the
data identified potential additional educational

opportunities for VS trainees. They include incorpo-
rating telemedicine into the training program as
they are currently being underutilized, outlining
the educational goals and objectives of the new
duties during the pandemic response such as rede-
ployment to the ICU or to dedicated line teams,
demonstrating clear support for the VS trainees dur-
ing these stressful times, and empowering them to
take an active role in the COVID-19—related proto-
cols designed specifically to support the trainees.
In our analysis of the larger cohort of vascular
surgeons’ respondents to the survey, we found a
strong association between lower self-reported anx-
iety levels among vascular surgeons who perceived
that they had hospital support delivered through
structured protocols, transparency from leadership,
and opportunities to interact with the leadership.

Limitations

Our work is limited by the response rate that ac-
counts for a fifth of the VS trainees. This may limit
the generalizability of the findings to all VS trainees.
In addition, the study is limited by the inherent
design self-reported surveys such as recall bias, so-
cial desirability, and respondent selection bias.
These were addressed by the short dissemination
period of 10 days, the anonymous nature of the sur-
vey, and the dissemination of the survey through
social media platforms and email lists.
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CONCLUSIONS

VS trainees responding to the survey experienced
significant changes to their clinical responsibilities
and high rates of exposure related to the impact of
COVID-19. The resulting stressors focused on their
training and future career and worry about family,
friends, and patients. They reported healthy active
coping mechanisms and relatively low levels of anx-
iety, which suggests a high level of resiliency.
Further study will be needed to understand the last-
ing effects of the COVID-19 pandemic on the per-
sonal and professional development of future
vascular surgeons.

SUPPLEMENTARY DATA

Supplementary data to this article can be found on-
line at https://doi.org/10.1016/j.avsg.2020.09.045.
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