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From the Society for Vascular Surgery
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ABSTRACT
Background: The coronavirus disease 2019 (COVID-19) pandemic has led to unprecedented challenges for health care
systems globally. We designed and administered a global survey to examine the effects of COVID-19 on vascular surgeons
and explore the COVID-19-related stressors faced, coping strategies used, and support structures available.

Methods: The Pandemic Practice, Anxiety, Coping, and Support Survey for Vascular Surgeons was an anonymous cross-
sectional survey sponsored by the Society for Vascular Surgery Wellness Task Force. The survey analysis evaluated the
effects of COVID-19-related stressors on vascular surgeons measured using the Generalized Anxiety Disorder 7-item scale.
The 28-item Brief Coping Orientation to Problems Experienced inventory was used to assess the active and avoidant
coping strategies. Survey data were collected using REDCap (Research Electronic Data Capture) from April 14, 2020 to
April 24, 2020 inclusive. Additional qualitative data were collected using open-ended questions. Univariable and multi-
variable analyses of the factors associated with the anxiety levels and qualitative analysis were performed.

Results: A total of 1609 survey responses (70.5% male; 82.5% vascular surgeons in practice) from 58 countries (43.4% from
United States; 43.4% from Brazil) were eligible for analysis. Some degree of anxiety was reported by 54.5% of the re-
spondents, and 23.3% reported moderate or severe anxiety. Most respondents (w60%) reported using active coping
strategies and the avoidant coping strategy of “self-distraction,” and 20% used other avoidant coping strategies. Multi-
variable analysis identified the following factors as significantly associated with increased self-reported anxiety levels:
staying in a separate room at home or staying at the hospital or a hotel after work (odds ratio [OR], 1.39; 95% confidence
interval [CI], 1.08-1.79), donning and doffing personal protective equipment (OR, 1.81; 95% CI, 1.41-2.33), worry about po-
tential adverse patient outcomes due to care delay (OR, 1.47; 95% CI, 1.16-1.87), and financial concerns (OR, 1.90; 95% CI,
1.49-2.42). The factors significantly associated with decreased self-reported anxiety levels were hospital support (OR, 0.83;
95% CI, 0.76-0.91) and the use of positive reframing as an active coping strategy (OR, 0.88; 95% CI, 0.81-0.95).

Conclusions: Vascular surgeons globally have been experiencing multiple COVID-19-related stressors during this
devastating crisis. These findings have highlighted the continued need for hospital systems to support their vascular
surgeons and the importance of national societies to continue to invest in peer-support programs as paramount to
promoting the well-being of vascular surgeons during and after the COVID-19 pandemic. (J Vasc Surg 2021;73:762-71.)
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ARTICLE HIGHLIGHTS
d Type of Research: The COVID-19 [coronavirus dis-
ease 2019] Pandemic Practice, Anxiety, Coping and
Support Survey for Vascular Surgeons was an anon-
ymous cross-sectional global survey sponsored by
the Society for Vascular Surgery Wellness Task
Force.

d Key Findings: The survey evaluated the effect of
COVID-19-related stressors on 1609 vascular surgeons
from 58 countries from April 14 to 24, 2020 using the
general anxiety disorder scale and the brief Coping
Orientation to Problems Experienced inventory.
Higher self-reported anxiety and stress levels were
significantly associated with staying in a separate
room at home or staying at the hospital or a hotel af-
ter work (odds ratio [OR], 1.39; 95% confidence inter-
val [CI], 1.08-1.79), donning and doffing personal
protective equipment (OR, 1.81; 95% CI, 1.41-2.33),
worry about potential adverse patient outcomes
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As of June 15, 2020, 7.9 million people had been
infected and 434,432 individuals have died worldwide
from the coronavirus disease 2019 (COVID-19) caused by
the severe acute respiratory syndrome coronavirus 2.
This has led to unprecedented challenges for health
care systems globally, in addition to the physical and psy-
chological challenges to health care workers. A survey of
health care workers treating patients with COVID-19 in
China demonstrated high rates of depression, anxiety,
and insomnia.1,2 Vascular surgeons have faced unique
difficulties related to changes in practice patterns, such
as the cancellation of cases and clinics, and the possibil-
ity of redeployment to duties outside their specialty.3-6

The survey was designed to examine the effects of
COVID-19 by assessing the related anxiety of vascular
surgeons, the coping strategies they have used, and their
use of available support structures. The survey was avail-
able from April 14, 2020 to April 24, 2020, during which
the case numbers had increased from 1.8 million to
2.6 million people infected worldwide.
due to care delay (OR, 1.47; 95% CI, 1.16-1.87), and
financial concerns (OR, 1.90; 95% CI, 1.49-2.42). Lower
self-reported anxiety levels were associated with hos-
pital support (OR, 0.83; 95% CI, 0.76-0.91) and the use
of positive reframing as an active coping strategy
(OR, 0.88; 95% CI, 0.81-0.95).

d Take Home Message: The survey identified several
areas in which vascular surgeons can be supported
at institutional, regional, and national societal levels.
METHODS
Institutional review board approval. The Pandemic

Practice, Anxiety, Coping, and Support Survey for
Vascular Surgeons, an anonymous cross-sectional sur-
vey sponsored by the Society for Vascular Surgery (SVS)
Wellness Task Force, was reviewed by the University of
Washington Human Subjects Division and deemed
exempt (approval no. 009926) owing to the minimal risk
and nonidentifiable nature of the data. The respondents
had provided consent by clicking on “agree to participate
in this survey” before opening the survey.

Survey design. The COVID-19 Pandemic Practice, Anxi-
ety, Coping, and Support Survey for Vascular Surgeons was
an anonymous cross-sectional global survey sponsored by
the Wellness Task Force of the SVS. The impetus for the
survey was the observation of the importance of peer-to-
peer support among vascular surgeons during the
pandemic.7 The survey (Appendix, online only) covered
domains derived from ongoing real-time discussions
among vascular surgeons using SVSConnect and the
Vascular Surgery COVID-19 WhatsApp group chat. The
primary objective was to evaluate the personal effects on
vascular surgeonsmeasuredusing theGeneralizedAnxiety
Disorder 7-item (GAD-7) scale, a widely used self-report
measure of recent anxiety (previous 2 weeks).8 The
28-itemBrief CopingOrientation toProblemsExperienced
(Brief-COPE) inventory was used to assess the active and
avoidant coping strategies used.9 The participants were
invited to share through an open-ended query any per-
sonal experiences. The Google reCAPTCHA feature was
used to distinguish human from machine input to thwart
spam. The survey data were collected using a secure
REDCap (Research Electronic Data Capture) data capture
platform hosted at the University of Washington.10,11
Survey dissemination. A multimodality approach to
dissemination was used, starting with the SVS member-
ship and the Association of Program Directors in Vascular
Surgery electronic mailing lists. Dissemination was
amplified by leveraging other organizational mailing lists,
podcasts, newsletters, and social media platforms.

Statistical analysis. The survey analysis evaluated the ef-
fect of several COVID-19-related stressors on vascular sur-
geons measured using the GAD-7 scale. The GAD-7 scale
degrees of anxiety are scored as mild, moderate, and se-
vere according to cutoff scores of 5, 10, and 15, respec-
tively.8 The 28 questions in the Brief-COPE inventory were
scored to delineate the 14 coping strategies.9 The cate-
gorical data are presented as numbers and percentages.
The continuous data are presented as the median and
interquartile range (IQR). The parametric Student t test
was used to compare normally distributed data and the
nonparametric Wilcoxon rank sum test was used to
compare the non-normally distributed GAD-7 scores. The
Pearson c2 test was used to compare the degree of anx-
iety stratified by different factors. A multivariable ordinal
logistic regression analysis using a proportional odds cu-
mulative logit model was performed to evaluate the fac-
tors associated with the self-reported anxiety levels
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(defined as no, mild, moderate, and severe anxiety) by the
1259 respondents who had completed the GAD-7 survey.
The multivariable model was built using a two-step pro-
cess. The first step allowed for all factors that were sig-
nificant on univariable analysis to be considered for entry
into the model using a stepwise selection process (with
the exception of the coping strategies from the Brief
COPE survey). A significance level of P ¼ .05 was required
to allow a variable into the model and to stay in the
model. The second step allowed for variables selected in
the first step to be retained, and the stepwise selection
was performed on the coping strategies. Special consid-
erations were made for the variables that were highly
correlated; specifically, the hospital support variables
“operating room protocols,” “adequate personal protective
equipment (PPE),” “preoperative testing of patients,” and
“opportunities to interact with leadership” were highly
correlated. The responses to the hospital support variable
“transparency from leadership about COVID manage-
ment and planning” were nearly identical to those for
“opportunities to interact ...”; as such, the two were
considered interchangeable. A new variable, “summative
hospital support,” was created as a sum of the four sig-
nificant individual hospital support variables. The variables
in which the responses were limited owing to the “does
not apply” option (ie, the following variables: “lack of PPE,”
“terminating contracts of some of my employees,” and
“the impact of hiatus on my career advancement”) were
not included in themodel because they did not represent
the entire population of the respondents. The data were
analyzed using SAS, version 9.4, for Windows (SAS Institute
Inc, Cary, NC) and SPSS, version 19.0, for Windows (IBM
Corp, Armonk, NY).
The narrative responses to the open-ended questions

were systematically analyzed using qualitative thematic
analysis by two independent investigators (K.W. and
N.M.). Open coding was used to derive first-cycle codes
consisting of short phrases directly from the data. Next,
the initial codes were analyzed to determine how the
codes could be grouped into themes that had succinctly
captured the important pattern in the data. The themes
were reviewed to ensure minimal overlap and to identify
any subthemes that might have been contained within a
given theme.

RESULTS
Survey respondents. The size of the potential respon-

dents or audience stratified by themode of dissemination
and estimated response rate are detailed in
Supplementary Table I (online only). The survey was
opened 1867 times. Of those, 258 records were excluded
eitherbecauseofno response (n¼ 253)orduplicated status
(n¼ 5), leaving 1609 unique survey responses (70.5%male)
from58 countries eligible for analysis (Supplementary Fig 1,
online only).Most of the respondentswere fromtheUnited
States (n ¼ 699; 43.4%), Brazil (n ¼ 493; 30.6%), and Mexico
(n¼ 104; 6.5%).Mostwereboard-certifiedvascular surgeons
in practice (n¼ 1328; 82.5%), followed by vascular surgeons
in training (n¼ 236; 14.7%; Table I). A small number (n¼ 45;
2.8%) had been board certified in another specialty and
performed vascular surgery interventions. They were
included in the board-certified vascular surgeons group for
analysis, because no differences were found in the re-
sponses between the two groups.
The GAD-7 scale was completed by 1518 respondents

(94.3%; Supplementary Fig 2, online only). No differences
were found in the GAD-7 completion rates between the
vascular surgeons in practice and training nor by gender.
However, regional variations were found, with more re-
spondents from the United States compared with from
other countries (97.3% vs 92.1%; P < .001). The median
GAD-7 scale score was 5 (IQR, 2-9), with 54.5% of respon-
dents reporting some level of anxiety and 23.3% report-
ing moderate or severe anxiety (Supplementary Fig 3,
online only). No statistically significant differences were
found in the median GAD-7 scale scores among the
vascular surgeons in practice and those in training (me-
dian, 5; IQR, 2-9; vs median, 6; IQR, 2-9; P ¼ .591). Women
had higher GAD-7 scale scores compared with the men
(median, 7; IQR, 4-11; vs median, 4; IQR, 1-8; P < .001).

COVID-19 practice effect. Vascular surgeons experi-
enced cancellation of elective surgical procedures (1143
of 1303; 87.7%), call schedule alterations (400 of 1291;
30.9%), and the need to assist with clinical duties other
than those of a vascular surgeon (353 of 1064; 33.2%).
Less than one quarter of the respondents (332 of 1609;
20.6%) had operated on or placed a central venous ac-
cess (including hemodialysis catheter) for a patient
with confirmed COVID-19 infection, and 257 re-
spondents (16%) had operated on a patient who was
later found to have a COVID-19 infection. A total of 624 of
1602 respondents (38.8%) indicated they were consid-
ered at "high" risk of COVID-19 infection, most of whom
were vascular surgeons in practice for >20 years (55.4%).
Only 27 of the 1606 respondents (1.7%) reported testing
positive for COVID-19. Several occupational stressors were
significantly associated with increasing levels of anxiety
as measured using the GAD-7 scale (Supplementary
Table II, online only), including the lack of PPE and
donning and doffing PPE, which were noted as
stressors by 54.4% (710 of 1305) and 71.9% (928 of
1290) of the respondents, respectively. Preoperative
testing of patients for COVID-19 was performed at
fewer than one third of respondents’ hospitals (475 of
1305; 29.5%).

Personal effects and stressors. Nearly one half (47.8%)
of the respondents knew someone who had died of
COVID-19, including a family member (n ¼ 92; 5.7%) or
medical provider from their own hospital (n ¼ 330;
20.5%). Worrying that family and friends or colleagues
would become infected with COVID-19 was a significant



Table I. Characteristics of survey respondents (N ¼ 1609)

Characteristic No. (%)

Practice duration

In training 236 (14.7)

In practice <10 years 549 (34.1)

In practice 10-20 years 412 (25.6)

In practice >20 years 412 (25.6)

Gendera

Male 1134 (70.5)

Female 461 (28.6)

Primary practice (n ¼ 1373)

Academicb 469 (34.1)

Veterans Affairs or
government runb

61 (4.4)

Multispecialty clinic 380 (27.6)

Community 258 (18.7)

Solo 125 (9.1)

Outpatient practice only 80 (5.8)

Type of hospital (n ¼ 1114)

Urban teaching 756 (67.9)

Urban nonteaching 283 (25.4)

Rural teaching 40 (3.6)

Rural nonteaching 35 (3.1)

Size of hospital (n ¼ 1278)

<50 beds 32 (2.5)

50-99 beds 62 (4.9)

100-200 beds 168 (13.1)

201-300 beds 202 (15.8)

301-400 beds 173 (13.5)

>400 beds 619 (48.4)

Do not know 22 (1.7)

Institutional leadership (n ¼ 1257) 656 (52.2)

Practice at >1 hospital (n ¼ 1087) 740 (68.1)

Completed the GAD-7 scale 1518 (94.3)

Completed the Brief-COPE inventory 1366 (84.9)

Brief-COPE, Brief Coping Orientation to Problems Experienced; GAD-7,
Generalized Anxiety Disorder 7 item.
aGender noted as “prefer not to say” in 14 responses.
bOverlap between Veterans Affairs and academic appointments led to
lower than expected numbers in this category.
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stressor for 65.8% and 59.8% of the respondents,
respectively. In the month before the survey, 35.9% of
the respondents had reviewed or made their will,
designated or discussed again their medical power of
attorney, or reviewed or applied for disability and/or life
insurance. More than one third of the respondents
(36.9%) had discussed dying with their family and/or
friends.
Most (77.1% of 1601) had noted they had implemented

COVID-19-related modifications to their home routine af-
ter work. Changes included a separate changing area at
home, staying in a separate room at home, or staying at
the hospital or a hotel. Staying in a separate room and/or
not going home were associated with higher self-
reported anxiety levels (Supplementary Fig 4, online
only). Working from home was stressful for 56.1% of
1304 respondents. Additional COVID-19-related stressors
included extra childcare responsibilities, extra home
cleaning, domestic violence at home, and empty shelves
(Fig 1).

Financial concerns. Financial concerns were stressful
for most respondents (1098 of 1314; 83.5%). Significant
variation was found in the degree of perceived financial
stress when stratified by the type of practice, with those
in solo or outpatient-based practices reporting the
highest perceived stress levels (Supplementary Fig 5,
online only). Additionally, among those who had em-
ployees (n ¼ 750), 58% reported stress regarding the
need to terminate their contracts.

Coping strategies and support structures. The Brief
COPE survey was completed by 1366 respondents
(84.9%; Fig 2). Overall, vascular surgeons frequently
used active strategies for coping and infrequently used
avoidant strategies, with the exception of “self-distrac-
tion.” Most hospital support structures were associated
with a reduction in self-reported anxiety levels by
vascular surgeons as measured using the GAD-7. In
contrast, virtual social media-based support platforms
had a mixed effect (Fig 3). Of the 1272 respondents who
had answered the question regarding knowledge of
support resources, 50.4% and 25.1% were familiar with
the SVS Physician Wellness Resources and the Amer-
ican College of Surgeons Well-Being Resources,
respectively. In addition, 10.7% and 13.6% were familiar
with the American Medical Association Managing
Mental Health during COVID-19 resource and the Sui-
cide Prevention Lifeline, respectively.

Multivariable analysis of factors associated with
increased self-reported anxiety levels. A total of 1273 re-
spondents (79.2%) had completed the entire survey. Of
these 1273 respondents, 1259 (78.2%) had complete
data available suitable for multivariable analysis of
factors associated with increased self-reported anxiety.
The previously presented significant findings were
observed using ordinal univariable regression analysis to
examine the association between stressors and support
structures and the odds of increased self-reported
anxiety (Table II). As the hospital support increased,
the odds of greater anxiety decreased (odds ratio [OR],
0.84; 95% confidence interval [CI], 0.78-0.89). More
specifically, for every one-unit increase in the summa-
tive hospital support, the odds of no anxiety vs mild,
moderate, or severe (ie, greater) anxiety was decreased
by 16% (ie, [1 � 0.84] � 100%). In contrast, the following
factors were associated with increased odds of greater
anxiety (Table II):
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1. Female gender
2. COVID-19-related modifications of home routine after

work: staying in a separate room at home or staying at
the hospital or hotel

3. COVID-19-related stressors: donning and doffing PPE,
worry about potential adverse patient outcomes due
to delayed care, and financial concerns

4. The following active coping strategies: use of
emotional support, positive reframing, and planning

5. The following avoidant coping strategies: self-
distraction, substance abuse, behavioral disengage-
ment, venting, and self-blame

Qualitative analysis. A total of 370 free text responses
from 229 respondents (14.2%) shared opinions and emo-
tions. These ranged from seeing the positive aspects of
thepandemic suchas “Despiteall theuncertaintyandchal-
lenges, the time is exciting to be part of as a provider in
deciding on how best to care for a ‘new’ disease” and offer-
ing the perspective of the surgeon thatwe “domore things
than operate” to despair “It’s a total disaster on all levels of
my life.” Three broad themes were identified in the re-
sponses: (1) worry and concern for others; (2) stress associ-
ated with uncertainty; and (3) financial implications
(Table III).
Themost prevalent theme was concern for others, most

often patients. Participants expressed fear for patients
because of the consequences of delays in care from post-
poned operations, closed clinics, and patients being
afraid to come to the hospital for medical emergencies.
Family, friends, and colleagues, especially those working



Fig 3. Most hospital support structures were associated with a reduction in self-reported anxiety levels among
vascular surgeons as measured using the Generalized Anxiety Disorder 7-item scale while virtual social media
based support platforms association to anxiety levels was mixed. COVID-19, Coronavirus disease 2019; PPE,
personal protective equipment; SVS, Society for Vascular Surgery.
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on the front lines of the pandemic, were a major source
of worry for vascular surgeons. The respondents also
conveyed anxiety for trainees, especially those who had
been redeployed to the front lines, and for the potential
effects that a lack of operative experience during the
pandemic could have on training.
The second theme was the stress associated with un-

certainty, which had three subthemes. The first sub-
theme was uncertainty regarding the disease process,
especially asymptomatic carriers, which was related to
the stress of not having enough PPE to be able to protect
oneself to the extent necessary. The second subtheme
was uncertainty regarding the future, specifically when
and how the practice of medicine can return to a
semblance of routine and the effects of this pandemic
on how one practices medicine. The final subtheme
was uncertainty regarding the lack of clear guidelines,
associated with the lack of an evidence base, the rapidly
changing state of the pandemic, and challenges that var-
iations in the severity of the pandemic in different
geographic regions and institutions have posed to
creating universal guidelines.
Finally, although some respondentswere grateful for be-

ing in a profession in which providers still have a source of
income or having the privilege of having adequate mon-
etary savings, most respondents expressed anxiety
regarding the effects of the pandemic on the financial
viability of their practices and their institutions.

DISCUSSION
The psychological impact of the COVID-19 pandemic

on healthcare providers cannot be overstated. More
than one half of the survey respondents reported some
degree of anxiety, and 23.3% reported moderate or se-
vere anxiety. Using the threshold score for moderate or
severe anxiety, the GAD-7 scale has a sensitivity and spec-
ificity of 89% and 82%, respectively, for generalized anxi-
ety disorder and is moderately good at screening for
post-traumatic stress disorder (66% sensitivity, 81% spec-
ificity).8 The results of our survey have provided largescale
global understanding of the current stressors, coping
strategies, and opportunities to mitigate the stressors
and anxieties of vascular surgeons during the COVID-19
pandemic.
Most vascular surgeons were concerned about family

members becoming infected. Education about trans-
missibility based on what is known might help allay
such fears. Routines to minimize family contact with
contaminated clothing such as a having a change of
clothes available on return from the hospital, immedi-
ate access to laundry and shower facilities on arrival
home have been adopted by some to combat these
concerns. In our survey, after-work routines involving
separation from the family were associated with higher
self-reported anxiety levels. Unsurprisingly, concern
regarding the lack of PPE and the stress of donning
and doffing PPE were also associated with higher anxi-
ety levels, as reported by earlier studies.12-14 Although
the provision of adequate PPE has been challenged by
rapid depletion, hospital leadership can provide organi-
zational forms of support that might mitigate anxiety.
This support could include updates of available PPE,
protocols for reuse, and updates on additional procure-
ment strategies. Having in-person teaching and dedi-
cated staff to supervise donning and doffing of PPE
before entering a patient’s room and posting protocols



Table II. Univariable and multivariable ordinal logistic regressiona

Variable

Univariable Multivariable

OR (95% CI) P value OR (95% CI) P value

Gender 2.20 (1.79-2.71) <.001 1.39 (1.08-1.79) .010

COVID-19-relatedmodifications of home
routine

1.75 (1.50-2.05) <.001 1.38 (1.14-1.67) .001

COVID-19-related stressors

Donning/doffing PPE 3.87 (3.10-4.84) <.001 1.81 (1.41-2.33) <.001

Worry about potential adverse patient
outcomes due care delay

2.68 (2.18-3.31) <.001 1.47 (1.16-1.87) .002

Financial concerns 3.13 (2.54-3.85) <.001 1.90 (1.49-2.42) <.001

Summative hospital supportb 0.84 (0.78-0.89) <.001 0.83 (0.76-0.91) .001

Active coping strategies

Use of emotional support 1.41 (1.33-1.50) <.001 1.09 (1.01-1.18) .028

Positive reframing 1.16 (1.10-1.23) <.001 0.88 (0.81-0.95) .001

Planning 1.37 (1.29-1.45) <.001 1.12 (1.03-1.21) .008

Avoidant coping strategies

Self-distraction 1.66 (1.55-1.78) <.001 1.32 (1.21-1.43) <.001

Substance abuse 1.53 (1.43-1.65) <.001 1.16 (1.06-1.27) .001

Behavioral disengagement 1.77 (1.63-1.93) <.001 1.26 (1.14-1.39) <.001

Venting 2.17 (1.99-2.37) <.001 1.42 (1.28-1.59) <.001

Self-blame 2.12 (1.93-2.32) <.001 1.35 (1.21-1.51) <.001

CI, Confidence interval; COVID-19, coronavirus disease 2019; OR, odds ratio; PPE, personal protective equipment.
aA proportional odds cumulative logit model was used of factors associated with an increasing degree of self-reported anxiety (no, mild, moderate,
and severe anxiety) by 1259 respondents who had completed the Generalized Anxiety Disorder 7-item survey. The model was built in two steps. First,
all factors significant on univariable analysis (also listed in Supplementary Table II and Supplementary Figs 2-5) were considered for entry into the
model using a stepwise selection process (with the exception of the active and avoidant coping strategies from the Brief Coping Orientation to
Problems Experienced survey). Second, the variables selected in the first step were retained, and the active and avoidant coping strategies were
included in a stepwise selection process.
bSummative hospital support was created as a sum of the significant individual hospital support variables, including “operating room protocols,”
“adequate personal protective equipment,” “preoperative testing of patients,” and “opportunities to interact with leadership,” because they all
correlated. “Transparency from leadership about COVID-19 management and planning”was not included because the responses were nearly identical
to those for “opportunities to interact with leadership.”
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for donning and doffing could also serve as methods to
mitigate anxiety.13,14

A significant number of vascular surgeons who were
worried about adverse outcomes for their patients
had higher self-reported anxiety levels. One might
hypothesize that they are at risk of moral injury, which
occurs when we perpetrate, bear witness to, or fail to
prevent an act that transgresses our deeply held moral
beliefs.15,16 As physicians, our deeply held moral belief
is always to prioritize the needs of patients first (a
theme that was obvious in the qualitative analysis of
the free text). Potential adverse outcomes for patients
could ensue from the cancellation of scheduled surgi-
cal cases due to the reluctance of patients to present
to the hospital because of COVID-19-related fear or in
the context of COVID-19-induced resource scarcity.
Every time physicians are forced to make a decision
that transgresses their patients’ best interests, they
could feel moral injustice. This will increase with repe-
tition into moral injury, a discrete phenomenon from
that of burnout.17 Prevention of such must be
prioritized.
Another significant COVID-19-related stressor across all
groups was related to financial concerns. Solo, private,
and community-based practitioners reported signifi-
cantly higher anxiety levels related to economic changes
compared with those working in academic centers. This
finding might be associated with the continuous prac-
tice overhead cost burden and the drastic reduction of
revenues and a lack of significant financial reserves to
absorb the economic impact. Strategies to mitigate
this impact might be achieved by reducing banked vaca-
tion hours, a hiring freeze, furloughs, and salary
reductiondall of which would be preferable to layoffs.
Support in navigating and applying for government
assistance programs could be a valuable tool shared
among vascular surgeons and an essential point for
advocacy.18

The present study was limited by the reliance on self-
report, which can be affected by recall bias, social desir-
ability, and respondent selection bias. Recall bias was
addressed by the short dissemination period of
10 days and asking about current experiences limited
to the previous 2 to 4 weeks. The anonymous nature of



Table III. The three broad themes identified in the qualitative analysis of the free text responses

Theme 1: worry and concern for others

Patients

“A big concern for me is the indefinite postponement of semi-elective procedures, such as fistulas or revascularization for stable
nonhealing wounds/very short distance claudication.”

“Many primary care docs have closed entirely, making access to care more difficult for patients.”

“I continue to be concerned about the response to COVID patients, specifically the impacts on racial and ethnic minority
patients affected by this virus.”

“Patients will die from MI, CVA, ruptured aneurysm, aortic valve stenosis, etc. because they are too afraid to come to the
hospital.”

“There is concern for capability to service the pent up demand created by the delay in vascular care”

Family, friends, and colleagues

“Upsetting to follow from afar close friends and colleagues being inundated and at risk and little we can do to help. Feel very
distant and helpless with family, aging parents across the country and banned from visiting, helping.”

“The nurses and ancillary staff taking care of these patients are the truly exceptional people in this pandemic. They often have
limited resources and have the most intimate contact with these patients and serve as the primary sources of information for
multiple people including physicians and patient families.”

Trainees

“We have decreased their time physically in the hospital to limit exposure but I don’t think they are actually using their time
away to read or better themselves from a surgeon standpoint. I worry that a lot of them will fall behind and that they won’t
get their required numbers.”

“Worried about graduating experience given complete stoppage of elective vascular cases.”

Theme 2: stress associated with uncertainty

Disease process

“The big challenge is that a number of patients may be positive and yet be asymptomatic or low symptoms, making it difficult
to know. Clearly until we have vigorous testing, we are all in the dark.”

“The constant stress to know that many patients could be asymptomatic COVID-19 carriers”

“I am disturbed by the lack of PPE, the expectation that providers work without adequate PPE.”

Future

“The unknown is the worst part. The unknown of how long this is going to be affecting my practice, affecting our lives.”

“I’maware that this is a long term condition, and we have to adapt to it. PPE is going to be there for at least 2 years or evenmore.
We should learn to work and live with it.”

Lack of guidelines that account for variation in disease severity

“Need guidelines for small office practice where risks are extremely low (one patient in office at a time). Currently restrictions are
overkill in this setting.”

“The outbreak is local and regional and different institutions have different readiness, etc. and are able to bemore flexible in not
forgetting about the rest of the population needing health care.”

“The need for testing for COVID or not changes every day. The way to manage the OR patient is very dependent on the level of
stress of the anesthesia team and nursing. No clear guidelines. . We should manage things locally and not nationally [be]
cause every community has [a] different reality.”

Theme 3: financial stress

“I fear for the ability of our private practice to endure through this financially. I personally won’t have the financial means to carry
myself for any extended amount of time in order to carry the practice.”

“Our large academic hospital-owned physician group announced likelihood of salary cuts starting end April. So more stress, insult
to injury, and bad news to come.”

“Last month (March) I took a 40% pay cut. This month I am not getting any salary but still working as a vascular surgeon. We
furloughedmore than half our office staff including US techs and nurses in our OBL. . The exposures to COVID-19 from placing
lines continues but it doesn’t pay the bills.”

“I don’t know how long I can keep going without operating. I was just starting to build a practice in my area and I worry that this is
going to be a big setback for practice development.”

OBL, Office-based laboratory; COVID-19, coronavirus disease 2019; CVA, cerebrovascular accident; OR, operative room; PPE, personal protective
equipment; techs, technicians; US, ultrasonography.
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the survey mitigated social desirability bias. A response
bias was difficult to predict under the pandemic cir-
cumstances. It is possible that the response rate was
lower among those most severely affected because of
time restraints and feeling overworked at the peak of
the pandemic. Alternatively, those most severely
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affected by the pandemic might have had a greater
desire to respond, thus taking the 15 to 20 minutes
required to complete the survey to share their experi-
ence. We addressed sampling by applying broad
dissemination methods. Because of the wide and multi-
modal dissemination, we were unable to account for an
exact response rate; however, this sacrifice ensured a
significant participation in the survey. We did not specif-
ically focus on regional variations in the present report
because of space limitations; however, additional anal-
ysis will be performed to evaluate the differences by
region. Finally, the survey was only available in English,
potentially limiting the involvement of surgeons with a
different primary language.
The present survey was a first step in understanding the

psychological impact of COVID-19 on vascular surgeons.
Survey respondents reported using more active than avoi-
dant coping strategies. Fewer than 20% of respondents
engaged in avoidant strategies, with the exception of
“self-distraction.” This is highly relevant because active
coping has been considered a more effective method of
managing stress, and avoidant coping often exacerbates
stress by ignoring the source of the stress.19 A recent
report by Pinto et al20 found that self-distraction (mental
disengagement) was predictive of traumatic stress after
a major surgical complication. An understanding of the
coping strategies used offers insight into the opportu-
nities to provide support for colleagues.
Previous experiences with severe acute respiratory syn-

drome and Middle East respiratory syndrome have shown
that psychologic distress persists after the immediate
threat of an outbreak has subsided.21-25 We anticipate
the return to a “new normal” with a fundamentally
different life than in the preeCOVID-19 era and expect a
period of high clinical demands as we care for patients
who have had their care delayed. During this period, it
will be essential to allow for time to reflect, grieve, and
process what has been lost.26

However, relying on coping mechanisms is not enough.
Vascular surgeons are already known to experience
significant burnout.27 Institutional support via multidisci-
plinary teams focused on health care workers and peer
support programs are paramount in bolstering the resil-
ience and coping of vascular surgeons.28,29 Vascular
surgeons who perceived that they had hospital support
were more likely to report lower anxiety levels, especially
when delivered through structured protocols and oppor-
tunities to interact with leadership. The importance of
support, coupled with genuine expressions of gratitude,
cannot be overstated.12,30 Additional regional and na-
tional societal assistance through bolstering peer-to-
peer support systems and providing COVID-19especific
clinical guidelines can also help mitigate anxiety among
vascular surgeons.31 These resources remain highly rele-
vant because more than one half the respondents were
familiar with societal support programs.
Finally, strategies to combat the prolonged time of un-
certainty, decreased production, fear of a second surge,
and exhaustion created from ongoing anxiety will need
to be considered as we continue to adapt to the rapid
changes resulting from COVID-19. We look for guidance
and support from national organizations as we proac-
tively adjust our lives and careers through the pandemic.
Future survey evaluations of new guidelines and support
systems are warranted. Perhaps the most important
contribution of the present study will be allowing
vascular surgeons to understand that they are not alone
and that the COVID-19 pandemic is associated with
increased anxiety and stress to a group of surgeons
who are well adapted to functioning in high-stress
environments. Acknowledging this fact might allow sur-
geons to seek help when needed.

CONCLUSIONS
The findings from the present survey have identified

multiple stressors experienced by vascular surgeons
globally during this devastating crisis. The survey findings
have highlighted the continued need for hospital
systems to support their vascular surgeons and for
national societies to invest in peer support programs to
promote the well-being of vascular surgeons during the
COVID-19 pandemic.
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Supplementary Fig 1 (online only). Map showing the geographic distribution of the 1609 survey respondents
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across the world.
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Supplementary Fig 2 (online only). Bar graph showing the responses to the Generalized Anxiety Disorder 7-item
scale (n ¼ 1518).
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Supplementary Fig 3 (online only). Bar graph showing the number of respondents for each Generalized Anxiety
Disorder 7-item scale scores and the interpretation of the scores as degrees of anxiety (no, mild, moderate, and
severe anxiety).
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Supplementary Fig 4 (online only). Bar graph showing the degree of self-reported anxiety (no, mild, moderate,
and severe anxiety) associated with coronavirus disease 2019-related modifications of home routine after work
(n ¼ 1518). The difference in self-reported anxiety degree was statistically significant (P < .001).
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Supplementary Fig 5 (online only). The degree of stress associated with coronavirus disease 2019-related
financial concerns by vascular surgeons (n ¼ 1314). The difference in self-reported stress level was statistically
significant by type of practice (P < .001).

Supplementary Table I (online only). Multimodal survey dissemination, potential audience, and estimated response rate

Organization Date of dissemination Potential audience

Society for Vascular Surgery and affiliated organizations

Society for Vascular Surgery e-mail lista April 14, 2020 3528

Association of Program Directors in Vascular Surgery e-mail list April 15, 2020 223

Current number of U.S. vascular surgery traineesb 638

SVS Connect April 17, 2020 1203

Vascular Specialist Magazinec April 16, 2020 399

Other outreach platforms

Vascular Surgeons COVID-19 WhatsApp April 14, 2020 256

Vascular Low Frequency Disease Consortium mailing April 15, 2020 30

Brazilian Society of Angiology and Vascular Surgery April 15, 2020 3500

Veterans Affairs vascular surgeons April 15, 2020 97

Social media outreach

Vascular SVS: @VascularSVS April 16, 2020 5913

Vascular Specialist Online: @VascularOnline April 16, 2020 351

Audible bleeding: @Audiblebleeding April 16, 2020 985

CanadianSVS Twitter: @CanadianSVS April 18, 2020 684

GermanVasc: @VASCevidence April 18, 2020 440

COVID-19, Coronavirus disease 2019; SVS, Society for Vascular Surgery.
aOn April 14, 2020, e-mail letters were sent to 3528 recipients; 3525 were received (3 bounced). Of those received, 1866 were opened (52.9%), and 381
had accessed the survey directly from the e-mail link. On April 23, 2020, a reminder e-mail was sent to the same list. Of these, 1263 were opened
(35.8%), and 134 accessed the survey directly from the e-mail, suggesting that 515 respondents had been reached via the SVS e-mail list, and ac-
counting for w16.5% if all e-mail letters opened.
bThe current number of vascular surgery trainees in the United States is 638; therefore, the response rate was 23% (145 of 638).
cAvailable at: https://vascularspecialistonline.com/svs-needs-assessment-survey-evaluating-impact-of-covid-19-on-vascular-surgery/.
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Supplementary Table II (online only). Pearson c2 analysis of factors associated with differences in self-reported anxiety
degreea

Factor

Degree of Anxiety, No. (% within each degree)

P valuebNo Mild Moderate Severe

Gender <.001

Male 555 (52.1) 299 (28.1) 131 (12.3) 80 (7.5)

Female 130 (29.5) 172 (39.1) 89 (20.2) 49 (11.1)

Practice duration (n ¼ 1518) <.001

In training 94 (13.6) 82 (17.3) 29 (13) 18 (13.7)

In practice <10 years 197 (28.5) 170 (35.9) 104 (46.6) 44 (33.6)

In practice 10-20 years 185 (26.8) 115 (24.3) 51 (22.9) 38 (29)

In practice >20 years 215 (31.1) 106 (22.4) 39 (17.5) 31 (23.7)

Leadership position (n ¼ 1250) .017

In a leadership position 326 (50.1) 182 (28) 85 (13.1) 58 (8.9)

Not in a leadership position 252 (42.1) 193 (32.2) 104 (17.4) 50 (8.3)

Elective cases (n ¼ 1303) .583

Cancelled 516 (45.1) 356 (31.1) 163 (14.3) 108 (9.4)

Not cancelled 81 (50.6) 47 (29.4) 20 (12.5) 12 (7.5)

ICU beds available (n ¼ 1234) .125

Available 493 (47.4) 315 (30.3) 139 (13.4) 92 (8.9)

Not available 75 (38.5) 69 (35.4) 33 (16.9) 18 (9.2)

Operated/placed a central catheter for a patient
with COVID-19 infection (n ¼ 1518)

.296

Yes 475 (42.2) 367 (32.6) 175 (15.6) 108 (9.6)

No 138 (63.9) 48 (22.2) 15 (6.9) 15 (6.9)

Considered at “high” risk of COVID-19 infection (n ¼ 1514) .003

Yes 228 (39) 199 (34) 99 (16.9) 59 (10.1)

No 462 (49.7) 272 (29.3) 123 (13.2) 72 (7.8)

Stressor

Lack of PPE (n ¼ 1150) <.001

Stressful 364 (40.2) 307 (33.9) 137 (15.1) 97 (10.7)

Not stressful at all 166 (67.8) 53 (21.6) 20 (8.2) 6 (2.4)

Donning/doffing PPE (n ¼ 1290) <.001

Stressful 345 (37.2) 318 (34.3) 156 (16.8) 108 (11.7)

Not stressful at all 243 (66.9) 81 (22.3) 27 (7.4) 12 (3.3)

Potential adverse patient outcomes due to care delay (n ¼ 1314) <.001

Stressful 496 (42.7) 375 (32.3) 176 (15.2) 114 (9.8)

Not stressful at all 104 (68) 32 (20.9) 8 (5.2) 9 (5.9)

Financial concerns (n ¼ 1314) <.001

Stressful 459 (41.8) 353 (32.1) 169 (15.4) 117 (10.7)

Not stressful 140 (64.8) 54 (25) 17 (7.9) 5 (2.3)

Terminating contracts of some employees (n ¼ 831) <.001

Stressful 167 (35.7) 167 (35.7) 87 (18.6) 47 (10)

Not stressful 204 (56.2) 98 (27) 33 (9.1) 28 (7.7)

Impact of this hiatus on my career advancement (n ¼ 1143) <.001

Stressful 258 (35.3) 254 (34.8) 134 (18.4) 84 (11.5)

Not stressful 255 (61.7) 105 (25.4) 33 (8) 20 (4.8)

COVID-19, Coronavirus disease 2019; ICU, intensive care unit; PPE, personal protective equipment.
aDefined as no, mild, moderate, and severe anxiety.
bRepresents the significance of the difference in the degree of anxiety when comparing each set of factors.
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