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he coronavirus disease 2019 (COVID-19) pandemic has
orced healthcare systems to examine the judicious allo-
ation of scarce medical resources to the highest priority
atients. Healthcare professionals, especially anesthesiol-
gists, are at risk of infection during airway management.
ersonal Protective Equipment (PPE) has become a critical
tem to prevent the contamination of the anesthesiologists,
ith numerous papers reporting on the uneven use, PPE

euse guidance and availability.1---3 Despite explicit occupa-

ional protection recommendations, many anesthesiologists
ave been infected, and some have died.

∗ Corresponding author.
E-mail: vinicius.quintao@hc.fm.usp.br (V.C. Quintão).

† The list of members of the Brazilian Network for Research on
omplications in Anesthesia (BRANCA) is available in the Appendix.
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With the spread of the disease, in April 2020, the United
tates of America was the epicenter of the pandemic, and
ccess to PPE remained a significant concern. Several loca-
ions reported a shortage of PPE. Despite the American
ociety of Anesthesiologists recommending the use of N95
asks and complete vestments, the US and Brazil went

hrough a PPE shortage crisis. With the emergence of sec-
nd waves around the world, PPE shortage remains a major
oncern.

There is limited data describing the full extent of avail-
bility of PPE and the actual changes implemented in
razil and their approaches to improve pandemic pre-
aredness. A report from the Brazilian Medical Association
AMB) stated that the most missing PPE was the N95

4
asks, accounting for around 87% of the 2,000 complaints.
his survey aims to describe the current: (1) prepared-
ess efforts of anesthesiologists in Brazil, (2) changes
n policies/procedures/guidelines, and (3) to assess the

itora Ltda. This is an open access article under the CC BY-NC-ND

https://doi.org/10.1016/j.bjane.2021.02.027
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjane.2021.02.027&domain=pdf
https://orcid.org/0000-0001-6459-7983
https://orcid.org/0000-0002-4306-5168
https://orcid.org/0000-0003-3958-9038
https://orcid.org/0000-0002-7906-698X
https://orcid.org/0000-0002-3031-2924
mailto:vinicius.quintao@hc.fm.usp.br
https://doi.org/10.1016/j.bjane.2021.02.027
http://creativecommons.org/licenses/by-nc-nd/4.0/


hesi

p
o

t
c
o
C
R
b
C
(

c
c
p
a
s
o
a
r
t
t
(
w
s
c
D

a
t
d
p
a
C

w
i
f
m
s
h
l
t

C
i
r
w
s
p
h
s
a
w

h
o
t
I
a
T
e

t
(
r
r
a

a
a
s
t
w
t
1
e
(
m

v
n
f
c
b
o

n
e
s
h

h
c
1
w
v

t
c
t
p
(

P
t
A
c
t
s
t
s

f
t
b
(
f
h
n

Brazilian Journal of Anest

erceptions of occupational safety by Brazilian anesthesi-
logists.

We conducted a cross-sectional national survey of anes-
hesiologists across Brazilian hospitals. This study was
onducted according to the Strengthening the Reporting
f Observational Studies in Epidemiology (STROBE) and the
hecklist for Reporting Results of Internet E-surveys (CHER-
IES) guidelines. This survey was reviewed and approved
y the local institutional review board (IRB) at Hospital das
línicas, Faculdade de Medicina, Universidade de São Paulo
Research approval number: 4.074.87).

The questionnaire was developed and reviewed by physi-
ians and researchers with expertise in anesthesiology,
ritical care, and survey development. A pilot study was
erformed with twenty anesthesiologists to test for length
nd comprehensibility, content, and ease of completion. The
urvey was pretested to improve the face validity (whether
r not the survey measures what it is supposed to measure)
nd content validity (the degree to which the survey is rep-
esentative of the topic). A link and a QR code were created
o send the survey through the Brazilian Society of Anes-
hesiology (SBA) and São Paulo Society of Anesthesiology
SAESP) mailings and social networks. Two email reminders
ere sent by the study coordinator. Data were automatically

tored and protected in REDCap®. Statistical analysis of only
ompleted questionnaires was performed using STATA® 15.1.
ata are presented as frequencies.

The survey was conducted from June 29 to July 31, 2020
nd included 34 items in multiple parts addressing seven
hemes: 1) demographics, 2) patient flow during the pan-
emic, 3) changes to the staffing models related to the
andemic, 4) use of PPE, 5) changes in clinical practice
nd innovations, 6) current modalities of training, and 7)
OVID-19 testing.

We received 511 complete responses out of 945 (54%), of
hich 10.4% were anesthesiology residents (n = 53). Regard-

ng the gender of the respondents, 55% were male, 44.8%
emale, and 0.2% other. Almost 40% of the respondents had
ore than 20 years of professional experience in anesthe-

iology, and 86.7% practiced clinical anesthesia in private
ospitals (43.4%). Most respondents work in hospitals with
ess than 100 beds (26.2%), followed by hospitals with more
han 400 beds (25.8%).

Sixty-one percent reported working in a dedicated
OVID-19 unit. More than 55% reported caring for patients

n the OR, 22.7% in the ICU, 20.7% during airway or rapid
esponse teams, 5% are caring for COVID-19 patients on a
ard, 4.7% in the emergency room, and 4.9% in other areas,

uch as diagnostic exams or during critical patient trans-
ortation within or between hospitals. Most parts of the
ospitals seemed to have the operational capability pre-
erved when the survey was answered (69.3%). Yet, nearly
quarter of the respondents reported that their hospitals
ere opening additional COVID-19 units.

Elective surgeries were not reduced in only 4.3% of the
ospitals. At most hospitals (33.3%), there was a reduction
f 50% of the volume of elective procedures. In 29.4% of
he hospitals, elective procedures were reduced by 80%.

n 19.8% of the hospitals only emergency surgeries were
llowed, including in non-COVID-19 dedicated institutions.
he specialized COVID-19 hospitals reported only conducting
mergency procedures.

r
T
n

18
ology 2021;71(2) 184---187

The majority (48.7%) reported the creation of dedicated
eams to assist COVID-19 patients. A third of respondents
35.8%) reported changing in medical functions and 15.9%
eported changing in the work shift length. Telemedicine or
emote assistance was reported by 21.7% of respondents as
change of work pattern during the pandemic.
Regarding PPE, 11.5% of the respondents reported no

ccess to PPE. More than a half (54.8%) reported PPE scarcity
nd 16.6% reported unavailability to reuse or other reported
ituations, for instance, lack of HEPA filters, and malfunc-
ioning PPE. Also, some respondents stated that the PPE
as unavailable at the beginning of the pandemic, but

he availability improved over time. With the lack of PPE,
6% of anesthesiologists were forced to use makeshift PPE
quipment. The most common were 3D printed face shields
12.5%) and homemade surgical masks (6.3%). Table 1 sum-
arizes the use of different PPE in clinical scenarios.
Considering airway management, the most frequent inno-

ative measure taken during this period was to reduce the
umber of people in the room during intubation (74.6%),
ollowed by the use of video laryngoscope (44.2%), use of
hecklists (36%), introducing new communication methods
etween the staff (16.4%), and introducing digital technol-
gy and telemedicine (15.1%).

Some respondents emphasized that their hospitals do
ot have the measures to enhance safety (37.6%), but oth-
rs answered their hospitals had checklists (42.7%), buddy
ystems (26.4%), spotters (19.2%), and a higher number of
ealthcare professionals (11.9%).

In regard to donning and doffing PPE competencies, most
ospitals did not formally evaluate (70.5%), but in 20.7%
ompetencies were formally assessed in clinical situations,
% through a written test, 11.5% with simulation, 3.7%
ith structured feedback, and 5.7% evaluated with recorded
ideos of the areas.

The primary concern when assisting a COVID-19 patient is
he lack of PPE (41.9%), followed by the frequent changes in
linical recommendations and protocols (37%), lack of PPE
raining (34.1%), absence of clinical recommendations and
rotocols (29%), patient overcrowding (28.4%), lack of staff
21.3%), and lack of nurses (20%).

We asked if hospitals conducted training sessions of
PE use and 72.2% answered they had, 14.5% responded
hey didn’t, and 13.3% didn’t know. This differs from the
ssociação Paulista de Medicina survey made with all medi-
al specialists, in which only 15.5% of the total were
rained.5 The training sessions were lecture based and ses-
ions were applied (51.1%) using videos (42.5%), small group
raining (40.3%), and other categories such as photos, What-
App groups, and posters with instructions (2.2%).

A very controversial topic reported was regarding testing
or COVID-19. Most institutions are testing only symp-
omatic patients (39.1%). In some other situations testing is
eing performed, such as for preoperative elective patients
27.6%), high-risk patients (24.9%), high-risk health pro-
essionals (19.8%). In only 25.6% of the respondents all
ealthcare professionals were tested, and 10% reported that
o staff testing was done.
COVID-19 has placed extraordinary and sustained
esource demands on anesthesia and critical care services.
his survey provides a first snapshot of the current prepared-
ess efforts among a set of Brazilian hospitals during the

5
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Table 1 Preparedness efforts of Anesthesiologists for COVID-19.

Type of PPE For general care %
(n = 511)

Airway intubation %
(n = 511)

For non-COVID-19 %
(n = 511)

Surgical mask 80% 73.8% 85.3%
Mask N95 / PFF2 93.2% 96.5% 75.9%
Respirator with air purifier 8.4% 10.8% 5.9%
TNT apron 55.8% 50.1% 50.3%
Waterproof apron 67.7% 76.1% 46.6%
Waterproof coveralls/jumpsuit 11.5% 15.7% 5.7%
Waterproof shoe protection 15.7% 21.1% 11.2%
Cap 93.9% 89.8% 86.1%
Balaclava (head and neck protection) 8.4% 9.8% 5.1%
Single gloves 79.3% 70.3% 83.8%
Double gloves 42.9% 57.9% 36%
Protective goggles 84.7% 87.9% 78.9%
Face shield 92.2% 94.9% 75.7%

fi
p
a
d

s
s
m
t
n
p

r
d
h
a

r
t
i
i
m
w
t
o
b
i
a
d
e

C

T

A

W
i
d

A
B
C

A
M
O
(
e
0
A
P
P
l
d
R
C
d
C
F
F
0
(
E
9
d
B
F
s
d
8
F
0
d
-
s

Waterproof shoes (booties) 5.5%

rst months of the pandemic. The majority of surveyed hos-
itals implemented dramatic changes to their workflow and
dapted their staffing models, with nearly a quarter creating
edicated COVID-19 care units.

This survey has several limitations. While 511 anesthe-
iologists and residents responded, this represents only a
ample of all Brazilian anesthesiologists and hospitals, which
ay impact the generalizability of our findings. Additionally,

he survey responses are inherently prone to bias and may
ot always accurately reflect the actual practice of clinical
erformance, rather than policies and intent.

We conclude, in this first national survey, that the cur-
ent preparedness efforts among Anesthesiologists in Brazil
uring the first wave of the COVID-19 pandemic have been
ighly variable and at least 11.5% of the respondents had no
ccess to PPE, representing a major threat to providers.

COVID-19 should serve as a warning to prompt a radical
ethink of the way Anesthesiologists practice infection con-
rol. Anesthesiologists have implemented several strategies
ncluding modifications to staffing and workflows, changes
n their acute resuscitation and airway management, treat-
ent protocols, limiting personnel’s exposure to contagion,
hile using simulation as a training modality to support pro-

ocol changes in response to COVID-19. We need to use this
nce in a century crisis as an opportunity to implement
etter individual and organizational occupational learn-
ng. We must make the scientific process more transparent
nd inclusive by making scientific knowledge, methods,
ata, and evidence freely available and accessible for
veryone.
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