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Anesthesia care for coronavirus disease (COVID-19) R

patients: Results from a survey evaluating opinions of
American Society of Anesthesiologists (ASA) members

Background

Coronavirus Disease 2019 (COVID-19) was declared a global
pandemic in March 2020. Transmission to healthcare workers was
reported early in the pandemic and remains a significant
contributor to stress and anxiety among anesthesiologists
[1]. Aerosol generating procedures such as tracheal intubation
increase the risk of SARS-CoV-2 infection for healthcare providers
[2,3]. The aim of this study was to survey practicing anesthesio-
logists in the United States on their opinion about recommenda-
tions for anesthesia management of patients with a suspicion or
confirmed severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection [4].

Methods

Using Research Electronic Data Capture (RedCap™) [5], an
email survey was administered from June 20 to July 17, 2020 to
all active members of the American Society of Anesthesiologists
(ASA), practicing in the United States, who have opted in to
receive research surveys (29,515 members). The survey was
fully evaluated and approved by the authoritative ASA commit-
tees and by our institutional research board (IRB). It gathered
demographic data of participants, their current practices,
perioperative management changesinresponse to the pandemic
including training, clinical protocols, and preoperative SARS-
CoV-2 testing. Using a 5-point Likert scale (strongly agree, agree,
neutral, disagree, strongly, disagree), opinions regarding
recommended changes in anesthesia practice were gathered
(Appendix 1).

The chi-square test was utilized to assess the association
between different categorical variables, the Spearman rank-order
correlation (rs) was used to evaluate the relationship between the
participants’ demographics, practice characteristics, clinical expe-
rience and practice changes in response to the pandemic.

We estimated that the percentage of anesthesiologists respond-
ing to the survey who would agree (versus disagree) with the survey
options would be around 60% (P = 0.6) based on a survey that was
published on anesthesiologists’ and trainees’ attitudes towards
COVID-19 patients [6]. A post-hoc calculation of an appropriate
sample size was determined by the formula N = Z 2P(1-P)/d?, which
yielded a sample of approximately 2 300 participants. We used an
95% confidence level (corresponds to type 1 error « = 0.05 and
Zo = 1.96). To improve the reliability of the survey results to
represent the target population, we applied a low margin of error
(d) of 2% (0.02). All statistical analyses were carried out using the

https://doi.org/10.1016/j.accpm.2021.100840

SAS software (SAS 9.4, Cary, NC), and a p < 0.05 was considered
statistically significant.

Results
Demographic of respondents

A total of 2310 anesthesiologists completed the survey
(response rate = 7.8%). A majority of respondents were 45 years
of age or older (69.3%), males (63%) and from all regions of the
United States (Table 1). A majority of respondents practiced full-
time (88.1%) and working in a non-academic setting (77.8%)
(Table 2).

Perioperative management of COVID-19 cases (testing, protocols and
training)

Preoperative COVID-19 testing for all surgical patients was
reported by 72% of respondents.

Preoperative testing was more frequent in academic compared
to non-academic centers (83.7% versus 68.4% respectively;
p < 0.001). Use of formal protocols was reported by 78.1% of
respondents, with 50.1% reporting formal training for management
of COVID-19 patients. Protocols and training were more common
in academic compared to non-academic centers (87.4% versus
75.2% respectively; p < 0.001 for protocols, and 71.9% versus 44.9%
respectively, p < 0.001 for training).

Opinions related to preoperative assessment, anesthetic technique and
management of airway in patients with suspected or confirmed
COVID-19

Responses to 13 questions assessed in the survey are presented
in Fig. 1.

For preoperative assessment and consent, a majority of
respondents “agreed/strongly agreed” with the use of remote
methods (phone or videotelephony). A majority “agreed/strongly
agreed” to shifting towards neuraxial/regional/local anesthesia
over general anesthesia use when feasible (78%), with the use of
aggressive postoperative nausea and vomiting (PONV) measures
(77.1%) and with isolation for immediate postoperative recovery
(93.5%).

Regarding airway management techniques, a majority of
respondents “agreed/strongly agreed” to: (1) use of rapid sequence
induction (RSI) for all patients (88.3%); (2) avoiding awake
intubation unless absolutely necessary (88.3%); (3) use of
videolaryngoscopy for all patients (77.4%); (4) use of tracheal
intubation for esophagogastroduodenoscopy (56.6%).

Less than half of respondents “agreed/strongly agreed” to the
use of intubation/extubation tool (box or tent) (46.4%), and there

2352-5568/© 2021 Société francaise d’anesthésie et de réanimation (Sfar). Published by Elsevier Masson SAS. All rights reserved.
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Table 1
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Comparison between the survey sample and the target population demographics (age, gender and geographic location of main practice). *Total number is higher than the sum

of the different categories because of missing values.

Demographics

Survey sample n = 2310* Target population n = 29,515*

Age (years) Younger than 35
35-44
45-54
55-64

65 and older
Female

Male
Northeast
Southeast
Midwest
Southwest
West

Other

Gender

Location of main practice

115 (5.0%) 2274 (7.7%)
593 (25.7%) 9271 (31.4%)
587 (25.4%) 7126 (24.1%)
795 (34.4%) 7789 (26.4%)
220 (9.5%) 2731 (9.3%)

812 (35.2%)
1456 (63.0%)

8686 (29.4%)
20,714 (70.2%)

443 (19.2%) 6250 (21.2%)
514 (22.3%) 6402 (21.7%)
504 (21.9%) 6371 (21.6%)
281 (12.3%) 3342 (11.3%)
539 (23.4%) 6959 (23.6%)

24 (1.04%) 196 (0.66%)

Table 2

Characteristics of the survey respondents. COVID-19 = coronavirus disease 2019, OR = operating room.*Total number is higher than the sum of the different categories
because of missing values [1]. Small group of respondents choose testing for all cases and testing for selective cases at the same time, therefore, the total number is higher than

the sample size.

Characteristics

Type of employment
Practice setting

Clinical anesthesia experience (post-training) (in years)

Formal protocol for managing COVID-19 cases
Formal training for managing COVID-19 cases

Preoperative COVID-19 testing [1]

N = 2310*
Full-time 2035 (88.1%)
Part-time 274 (11.9%)
Academic 509 (22.0%)
Non-academic 1797 (77.8%)
<5 254 (11.0%)
5-9 285 (12.3%)
10-20 689 (29.8%)
> 20 1082 (46.8%)
Well-defined 1803 (78.1%)
Partially-defined and other 506 (21.9%)
Yes 1158 (50.1%)
No 1152 (49.9%)

All surgical and procedural cases
Selective cases and other

1660 (72.0%)
812 (35.1%)

was absolute disagreement with the use of laryngeal mask airway
(LMA) with only a minority (28.3%) “agreed/strongly agreed” to
using it.

Effects of participants’ demographics and practice settings on their
opinions

Fig. 2 shows a heat map about the correlation between the
respondents’ demographic and practice setting and their opinions.
Although statistically significant (p < 0.05), the correlations are
weak (rs ranges from 0.16 to —0.12). Older anesthesiologists
(55 years and older, representing 43.9% of respondents) were less
likely to agree/strongly agree to the use of RSI (rs=0.12,
p < 0.001) and more likely to agree/strongly agree to the use of
LMA (rs = 0.16, p < 0.001), compared to respondents aged 54 or
less (56.1%).

Discussion

The practice of anesthesia has gone through significant
challenges and adapted several changes during the COVID-19
pandemic. As expected, answers to our survey show that a majority
of anesthesiologists have incorporated anesthesia practice changes
to reduce the risk of contamination and infection facing them,
other healthcare workers, other patients, and their communities.

Our survey among ASA members in the United States, of which
a majority of respondents practiced in non-academic settings,
identified that a greater number of academic versus non-academic

centers adopted protocols and implemented training to ensure
appropriate management of COVID-19 cases. One can speculate
that because elective surgical procedures have been halted during
the first COVID-19 surge, private practices and ambulatory centers
may have not found the need to adopt protocols or provide
training. Furthermore, academic centers were more likely to have
institutional resources and infrastructure allocated to overcome
the burden associated with the pandemic.

There were several practice changes that were agreed to by
more than 75% of respondents: (1) use of contactless preoperative
evaluation and consent; (2) shifting towards non-general anes-
thesia techniques whenever possible: (3) use of RSI in all general
anesthesia cases; (4) use of videolaryngoscopy; (5) avoiding awake
intubation unless absolutely necessary, and (6) aggressive PONV
measures.

The use of remote preoperative evaluation via a telephone
video-call reduces person to person contact and has been
advocated to protect both patients and healthcare workers as
well as preserve personal protective equipment (PPE) to avoid
waste and ensure judicious use; it is therefore not surprising that
the majority of respondents agreed with the use of telemedicine
for preoperative evaluation and consent.

With regards to safe provision of general anesthesia, airway
manipulation as would occur during mask ventilation or awake
fiberoptic ventilation was recognized as a transmission risk by a
majority of respondents, since these would cause aerosolization of
viral particles; most agreed to providing RSI, use videolaryngos-
copy and agree with isolation of patients in the immediate
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Phone evaluation
Videotelephony evaluation
Phone consent

Videotelephony consent

Rapid sequence induction for all cases
Use of videolaryngoscopy for all cases

Use of intubation/extubation box/tent

Use of LMA -
Endotracheal intubation for all EGD cases
Avoid awake intubation (unless absolutely necessary)
Aggressive PONV prophylaxis
Shift to neuraxial, regional, local anesthetic when feasible
Isolation in immediate post-operative recovery
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Fig. 1. Respondent’s opinion on a 5-point Likert scale regarding 13 items related to Coronavirus Disease 2019 (COVID-19) associated changes in anesthesia practice for the
management of COVID-19 suspected/confirmed cases (reported numbers are percentages).

LMA = laryngeal mask airway.
EGD = esophagogastroduodenoscopy.
PONV = postoperative nausea and vomiting.

postoperative period. Opinions about tracheal intubation for EGD
and LMA use seemed somewhat less consistent, with about half of
respondents agreeing with their use. A variety of barrier devices
(e.g., cover box, or plastic tent) have been suggested to prevent
aerosols and droplets from reaching the operator’s face [7]; one
third of respondents expressed being neutral and less than 50%
seemed to agree/strongly agree with their use; although we do not
know how many of respondents actually tried these devices, it is
possible that most perceived the use of intubation boxes to be
cumbersome in challenging cases, or that knowledge surrounding
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Positive correlation [ 0.16
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the fact that their manipulation may actually redirect aerosolized
particles trapped under the shield had already emerged at the time
of our survey [8-10].

We acknowledge our survey has several significant limitations
including the low response rate resulting in sampling bias; the fact
that a majority of respondents were private practice anesthesio-
logists may be due to the fact that anesthesiologists working in
academic centers were working at the frontline and less available
to respond; overall though, a comparison of this cohort with the
overall ASA membership did not show major discrepancies in

(awos sa jje) unsay
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Phone evaluation

Videotelephony evaluation

I Phone consent

Videotelephony consent

Rapid sequence induction for all cases

Use of videolaryngoscopy for all cases

No correlation

Use of intubation/extubation box/tent

Use of LMA

Endotracheal intubation for all EGD cases

Avoid awake (unless Y)

Aggressive PONV prophylaxis

Shift to neuraxial, regional, local anesthetic when feasible

Negative correlation H -0.16

Isolation in immediate post-operative recovery

Fig. 2. Heat map graph showing correlations between respondents’ demographics, practices setting, and opinion on anesthesia practice changes for management of COVID-19

suspected/confirmed cases. Outlined boxes are statistically significant (p < 0.05).
COVID = Coronavirus Disease 2019.

LMA = laryngeal mask airway.

EGD = esophagogastroduodenoscopy.

PONV = postoperative nausea and vomiting.
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representation (age, gender and location). In addition, our survey
lacks information about exact location (i.e., zip code), which might
have caused a sampling bias because of the wide variation in SARS-
CoV-2 prevalence during the first surge at the time of our survey.
Another shortcoming is the lack of information regarding case load,
case mix (urgent versus elective), and availability of preoperative
SARS-CoV-2 testing and PPE. Last, the survey only asked about ASA
members’ opinions, which may not necessarily reflect their actual
practice.

In conclusion, this survey suggests that most ASA members
responding to our short survey agreed with key components of
“best practices” to minimize exposure to SARS-CoV-2. Future
studies should assess trends in practice at 12 months and beyond,
and might investigate whether some controversies identified
here actually contribute to SARS-CoV-2 transmission, such as the
use of LMA and not intubating for EGD in suspected or confirmed
COVID-19 patients.
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