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Objective: To investigate the influence of the COVID-19
pandemic on operative practices of otology and neurotology
providers internationally.
Study Design: Cross-sectional survey.
Methods: A 78-question survey was distributed to otologists
and neurotologists between May 12, 2020 and June 8, 2020
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to assess the impact of the pandemic on surgical practices.
Sections within the survey delineated time periods: prior to
the crisis, onset of the crisis, during the crisis, postcrisis
transition.
Results: Of 396 survey respondents, 284 participants from
38 countries met inclusion criteria.
Respondents were 16.9% female and 82.4% male, with a
most common age range of 40 to 49 years (36.3%). 69.8%
of participants had been in practice for over 10 years and
most respondents worked in an academic medical center
(79.2%). The average operative weekly caseload was 5.3
(SD 3.9) per surgeon prior to the crisis, 0.7 (SD 1.2) during
the COVID-19 crisis, and 3.5 (SD 3.3) for those who had
begun a postcrisis transition at the time of survey administra-
tion ( p< 0.001). 71.5% of providers did not perform an
elective otologic or neurotologic operative procedure during
the initial crisis period. 49.8% reported modifying their

surgical technique due to the COVID-19 pandemic. Use of
powered air-purifying respirators and filtering facepiece 2 or
3 (FFP2/FFP3) respirators were in minimal supply for 66.9%
and 62.3% of respondents, respectively.
Conclusion: The COVID-19 pandemic impacted the otology
and neurotology community globally, resulting in significant
changes in operative volume and case selection. Modification
of surgical technique and shortages of personal protective
equipment were frequently reported. Key Words: Aerosol
generat ing procedure—Coronavirus—Endoscope—
Exoscope—Mastoidectomy—N95—Neurotologic surgery—
Otologic surgery—Pandemic—PAPR—Personal protective
equipment—PPE—SARS CoV-2—Severe acute respiratory
syndrome.

Otol Neurotol 42:1275–1284, 2021.

The COVID-19 outbreak, caused by the novel coro-
navirus SARS-CoV-2, has resulted in unprecedented
changes to the modern healthcare landscape. In March
of 2020, the World Health Organization categorized
COVID-19 as a global pandemic and encouraged hos-
pitals to prepare and protect healthcare workers (1).
Institutions adapted quickly to meet the needs of employ-
ees and patients, often while facing workforce changes,
decreased revenue, and shortages of equipment and
testing supplies (2). Policies and practice patterns
changed drastically, with many hospitals discontinuing
elective operative procedures (3).

The SARS-CoV-2 virus is transmitted through aero-
sols and droplets, and high viral loads are present in the
nasopharynx for both symptomatic and asymptomatic
individuals (4). Viral loads of the middle ear and mastoid
cells have not been well established, but respiratory
viruses, including rhinovirus, respiratory syncytial virus,
influenza, parainfluenza, and other coronavirus subtypes
have been identified in middle ear fluid samples from
children (5–7). SARS-CoV-2 has been identified in
cadaveric temporal bone specimens of recently deceased
individuals infected with COVID-19 (8). Surgeons per-
forming temporal bone procedures may therefore be at
increased risk for occupational exposure, and should
wear enhanced personal protective equipment (PPE)
when performing high-risk procedures (9,10).

Options for enhanced PPE include N95 or filtering
facepiece 2 or 3 (FFP2/FFP3) respirators, face shields,
and powered air-purifying respirators (PAPR). Addi-
tional recommendations to minimize nosocomial spread
in the operating room include draping over the surgical
field (e.g., use of an ‘‘ototent’’) (11,12) to isolate partic-
ulate matter, using alternative visualization techniques
(endoscopes and exoscopes) to enable use of full PPE,
operating in negative pressure rooms, and decreasing the
number of personnel in the OR, particularly during
intubation and extubation (9,13,14). The degree to which
otology and neurotology providers implemented these
recommended practices in the setting of COVID-19
remains unknown.

This survey study aims to investigate the effects of the
COVID-19 crisis on surgical practices for otology and
neurotology providers internationally (SDC, http://link-
s.lww.com/MAO/B281), including operative caseload
and case selection, modification of surgical techniques,
and availability and use of PPE and PAPR. This survey
also served as a platform for respondents to share lessons
learned during the COVID-19 crisis and during the
postcrisis transition.

MATERIALS AND METHODS

Survey Design
The research study and survey were approved by the Partners

Healthcare Institutional Review Board (protocol number
2020P001245). A 78-question survey was created and hosted
on the cloud-based survey software SurveyMonkey (www.sur-
veymonkey.com). Questions regarding operative caseload, case
selection, modification of surgical techniques, and availability
and use of PPE and PAPR were divided into the following
sections to delineate time periods (Fig. 1):

� Prior to the crisis: The period describing baseline prac-
tices, before any policy changes were implemented in
response to the COVID-19 pandemic.

� Onset of the crisis: The period over which institutional
policy changes were implemented in response to increas-
ing concerns over the safety of staff members, patients,
and the general public.

� During the crisis: The period during which a new steady-
state routine was reached under acute crisis conditions,
with fewer policy changes occurring.

� Postcrisis transition: The period over which some of the
limitations imposed by initial policy changes were
relaxed in order to resume elements of precrisis practices.
(Note: This describes the time period after the initial
acute crisis period and does not imply that the COVID-19
pandemic has resolved.)

Survey Administration
The survey was distributed by the study collaborators to

otologists and neurotologists within their international profes-
sional networks, including providers within the United States,
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via e-mail beginning on May 12, 2020. The survey was also
included in the American Neurotology Society/American Oto-
logical Society biannual email, which was distributed to 670
society members on May 15, 2020. Response rates could not be
obtained using these methods. The survey closed on June 8,
2020. Informed consent was obtained from each respondent and
information was collected anonymously.

Data Analysis
Responses were excluded from data analysis if the respon-

dent 1) did not agree to participate in research, 2) was not a
provider of otology or neurotology care, 3) was a resident
physician, or 4) completed only the introductory or demo-
graphic portions of the survey. All other responses were ana-
lyzed, including those from partially complete surveys. Data
were cleaned by reformatting or recategorizing responses where
appropriate. Practice locations were classified using World
Bank regions (15).

Statistical Analysis
Data were tabulated using Excel (Microsoft Corp). Descrip-

tive statistics and statistical analysis were performed using
SPSS (SPSS Software, IBM Corp). A one-way repeated mea-
sures analysis of variance was used to compare the operative
caseload between defined periods. A Huynh-Feldt correction
was used due to a significant Mauchly’s test of sphericity
( p< 0.05) and a Greenhouse-Geisser epsilon> 0.75. A chi-
square test was used to investigate the relationship between
PAPR use during the COVID-19 crisis and global region or
practice environment. Statistical significance was set at
p< 0.05 for all tests.

RESULTS

Demographic Information
A total of 396 responses were collected and 112

respondents were excluded based on the criteria outlined
above. Demographic information from the remaining 284
respondents is represented in Table 1 and Figure 2.
Respondents were 16.9% female (N¼ 48) and 82.4%
male (N¼ 234), with a most common age range of 40 to
49 years. The majority of respondents had been practic-
ing medicine for over 10 years (69.8%, N¼ 198) and the
most common practice environment was an academic or

university-affiliated medical center (79.2%, N¼ 225).
Respondents from 38 countries participated in the survey.
Within the United States, respondents were located in
21 states.

Operative Caseload and Case Selection
Operative caseload refers to the approximate number

of otologic and neurotologic operative procedures per-
formed per week by attending-level respondents with
operative practices. Prior to the COVID-19 pandemic,
physicians reported an average operative caseload of 5.3
(SD 3.9) cases per week per surgeon, which decreased to
0.7 (SD 1.2) cases per week during the COVID-19 crisis
(Fig. 3). Indeed, 34.5% of respondents (N¼ 86) did not
perform any otologic or neurotologic operative proce-
dure (emergent/urgent, time-sensitive, or elective) during
the COVID-19 crisis. With regard to elective procedures,
96.2% of respondents (N¼ 255) reported a significant
decrease in elective operative procedures at their institu-
tion due to the COVID-19 pandemic and 71.5% of
providers (N¼ 178) did not perform an elective otologic
or neurotologic operative procedure during the crisis.

53.1% of respondents (N¼ 121) reported that a post-
crisis transition had begun at their institution at the time
of survey completion. Respondents who had begun to
transition to a postcrisis time period reported an average
operative caseload of 3.5 (SD 3.3) cases per week
(Fig. 3). In the postcrisis time frame, the number of
respondents who had not performed any otologic or
neurotologic operative procedure decreased to 12.5%
(N¼ 15). Elective operative procedures had significantly
increased for 77.7% of respondents (N¼ 94), while
27.5% of providers (N¼ 33) indicated that they had
not performed an elective otologic or neurotologic oper-
ative procedure during the postcrisis transition.

The change in operative caseload over the three time
periods (Fig. 3) was found to be significant (F[1.8,
204.8]¼ 158.8, p< 0.001). Operative caseload was not
significantly different among geographic region (F[7.6,
202.5]¼ 1.7, p> 0.05), academic practice environment
(F[1.8, 206.1]¼ 1.8, p> 0.05), or private practice
environment (F[1.9, 204.1]¼ 0.527, p> 0.05).

FIG. 1. COVID-19 healthcare response timeline. Visual representation of framework used to investigate changes to operative practices
and personal protective equipment use over the course of the initial COVID-19 outbreak. There was likely a deviation from precrisis practices
during the onset of the crisis, while a new steady-state routine was likely reached during the crisis. The postcrisis transition likely saw a
reversal of some of the initial policy changes, bringing practice patterns closer to precrisis conditions. The future of practice patterns is
unknown.
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Figure 4 illustrates the timeline of changes in elective
operative caseload per country and global region. Coun-
tries in East Asia (China, Japan, and Taiwan) reported an
early onset of the COVID-19 crisis, while countries in
Europe and North America reported a later onset on
average. Of note, two respondents, both from Taiwan,
reported that the COVID-19 pandemic had not affected
their operative or clinical practice, likely due to a strict
regulation policy and the low number of confirmed
COVID-19 cases (16,17).

Operative Practices
Approximately half of respondents (49.8%, N¼ 126)

reported modifying their surgical technique due to the

COVID-19 crisis. Respondents had the option to describe
these techniques in a follow-up free response question.
Responses included using enhanced PPE (PAPR, gog-
gles, or face shields), using an alternative draping tech-
nique to create a protective tent around the patient, and
avoiding aerosol generating procedures (AGPs) such as
suctioning or drilling. More specifically, respondents
reported using transcanal endoscopic ear surgery to gain
access to relevant structures and avoid the need for
drilling of the mastoid cavity. Some surgeons reported
using endoscopes and exoscopes in place of microscopes,
as these are more compatible with eye-covering PPE (9).
Others reported decreasing the number of personnel in
the OR; 36.8% (N¼ 93) of respondents did not allow any
trainees to participate in the operative setting. In fact,
only 2.8% (N¼ 7) of respondents indicated that medical
students were allowed to participate in the operative
setting during the COVID-19 crisis, while 44.7%
(N¼ 113) indicated that residents were allowed to par-
ticipate. Many reported using local anesthesia where
possible to avoid the need for intubation and extubation,
which are considered AGPs. Approximately one-fifth of
providers worked at an institution that imposed a mini-
mum time requirement between intubation and the start
of surgery (18.7%, N¼ 47), or extubation and transport
to the recovery room (21.4%, N¼ 54), with an average
delay of 20-minute following either intubation and extu-
bation. About half of the respondents had a negative
pressure operating room available to them at their insti-
tution (49.6%, N¼ 115).

Almost all respondents had access to SARS-CoV-2
PCR testing (97.4%, N¼ 226), and about half of respond-
ents reported receiving results in less than 24 hours
(52.2%, N¼ 118). About half of respondents had access
to antibody testing (N¼ 113, 48.7%). Most respondents
reported testing patients once preoperatively (65.1%,
N¼ 151), while 15.9% reported testing twice (N¼ 37)
due to concerns about the false negative rate of testing,
and 6.5% (N¼ 15) reported that patients were not typi-
cally tested preoperatively at their institution.

Personal Protective Equipment
Prior to the COVID-19 crisis, 80.3% (N¼ 228) of

providers had never used an N95/FFP2 or FFP3 respira-
tor. During the COVID-19 crisis, about half of the
providers (48.3%, N¼ 114) reported that they were
required to wear one of these respirators during all
operative procedures, and about three-quarters of
respondents reported that these masks were required
for AGPs (75.4%, N¼ 178) or operative procedures in
which the patient had a presumed or confirmed SARS-
CoV-2 infection (76.7%, N¼ 181). However, these res-
pirators were in minimal or no supply for the majority of
respondents (66.9%, N¼ 158). 42.0% (N¼ 99) of
respondents had not had a fit test for these masks and,
of those who had taken a fit test, 10.2% (N¼ 14) had not
passed the test.

Prior to the COVID-19 crisis, 98.2% of providers
(N¼ 279) had never used a PAPR. There was wide

TABLE 1. Respondent characteristics

# %

Training status or years of practice
Otology/neurotology fellow 16 5.6

1–5 years of practice 35 12.3

5–10 years of practice 35 12.3

10–20 years of practice 97 34.2

>20 years of practice 101 35.6

Scope of practice
Otology 260 91.5

Neurotology 154 54.2

Comprehensive otolaryngology 95 33.5

Pediatric otolaryngology 96 33.8

Other 19 6.7

Practice environment
Academic or university medical center 225 79.2

Private medical center 98 34.5

Nonacademic public hospital 26 9.2

Government facility 18 6.3

Other 5 1.8

Academic title
Chairman of Otolaryngology department 51 18.0

Chief of Otolaryngology division, Department
of Surgery

16 5.6

Chief of Otology and Neurotology division or section 47 16.5

Fellowship Program Director 11 3.9

Academic positions
Professor 32 11.3

Associate Professor 62 21.8

Assistant Professor 33 11.6

Instructor 20 7.0

N/A 42 14.8

Other 26 9.2

Age
18–29 4 1.4

30–39 58 20.4

40–49 103 36.3

50–59 86 30.3

60–69 28 9.9

70–79 5 1.8

Gender
Female 48 16.9

Male 234 82.4

Prefer to self-describe 2 0.7
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FIG. 2. Proportional symbol map showing survey respondents geographic location A, internationally and B, within the United States.

FIG. 2. (Continued).
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variability in PAPR availability and protocols surround-
ing PAPR use. PAPR was in minimal or no supply for
62.3% of respondents (N¼ 147) and 42.8% of respond-
ents (N¼ 101) said that PAPR was never made available
at their institution. One-third of respondents (33.5%,
N¼ 79) indicated that PAPR was permitted under some
circumstances, such as AGPs, prolonged exposure to a
patient with a presumed or confirmed SARS-CoV-2
infection, or if a fit test for a N95/FFP2 or FFP3 respirator
mask failed. One respondent reported that their depart-
ment does not allow PAPR to be used, but a colleague had
purchased one for themselves and was using it surrepti-
tiously. About half of respondents said they planned to
use a PAPR in the future if they were to perform a high-
risk AGP in a presumed or confirmed positive patient
(47.0%, N¼ 111), and many others expressed that they
would use PAPR if it were available or permitted at their
institution. Despite these responses, only 12.7% (N¼ 30)
of respondents had use a PAPR during the COVID-19
crisis, and there was not a significant relationship
between PAPR use and geographic region (X2 [5,
N¼ 236]¼ 5.22, p> 0.05), academic practice environ-
ment (X2 [1, N¼ 236]¼ 0.175, p> 0.05), or private
practice environment (X2 [1, N¼ 236]¼ 1.37,
p> 0.05). Information regarding PAPR use during the
COVID-19 pandemic in these 30 respondents is

presented in Table 2. A total of 23 respondents described
their experience while operating with a PAPR, reporting
trouble with communication, reduced ability to use a
microscope, impaired view, high temperature, and inter-
ference with a headlight.

DISCUSSION

The healthcare landscape has been severely impacted
by the COVID-19 pandemic, which has resulted in
approximately 187.8 million cases and 4 million deaths
worldwide as of July 2021 (18). Our international survey
results demonstrated a significant decrease in the number
of surgical cases performed by otologists and neuro-
tologists during the initial onset of the COVID-19 pan-
demic (96.2%, N¼ 255). At the onset of the COVID-19
pandemic in early 2020, guidelines across the world
encouraged postponing elective procedures and perform-
ing only emergency procedures or oncologic cases under
some conditions (19–22). Perhaps unsurprisingly, a
sharp decline was noted in the number of surgical cases
reported immediately following the onset of the COVID-
19 crisis. In the subsequent months, however, surgical
volume appeared to increase; in the ‘‘postcrisis transi-
tion’’ time period of this survey, 87.5% (N¼ 105) of
respondents reported performing some otologic or

FIG. 3. Boxplot depicting change to weekly operative caseload over the course of the initial COVID-19 outbreak. The box represents the
interquartile range, while the line represents the median. Mild outliers (values between 1.5 and 3 times the interquartile range) and extreme
outliers (values which are 3 or more times the interquartile range) are represented with circles and stars, respectively. One extreme outlier is
not shown for scaling purposes.
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neurotologic procedures. Indeed, by the time of survey
completion between May 15 and June 8, 77.7% of
respondents (N¼ 94) reported that their operative vol-
ume had increased compared to during the initial onset of
the pandemic.

Though no literature has been published quantifying
changes in caseload or case selection on an international
scale or within the otology and neurotology subspecialty,
our findings are consistent with reports from other sub-
specialties. A North American survey found that 96.3%
of responding otolaryngologists had canceled elective
cases (23), and a hospital in Belgium had a 79.5%
decrease in otolaryngology and maxillofacial cases dur-
ing the crisis (24). We speculate that the initial dramatic
decrease in surgical volume observed internationally was
due to unknown factors related to viral transmissibility
and risk of nosocomial infection, particularly in otologic
surgery. As more knowledge was obtained and dissemi-
nated about the COVID-19 virus and rates of infection
were reported for various geographic regions, practi-
tioners began to reopen their surgical practices,

corresponding to the increase in surgical volume at later
time periods.

Guidelines both domestically and internationally have
suggested modifying surgical practices to increase safety
for healthcare workers during the COVID-19 pandemic
(9,13,14). In our study, about half of respondents (49.8%,
N¼ 126) reported modifying their surgical technique.
Many reported using an altered draping technique to
create a protective tent around the patient. Studies have
demonstrated reduced particle dispersion using this tech-
nique (11,12,25,26) and this method has been recom-
mended by the British Society of Otology for its potential
to limit aerosolization of tissues (27). Approximately half
of respondents (49.6%, N¼ 115) reported that a negative
pressure operating room was available to them at their
institution, though this has been recommended in cases
where COVID-19 status is positive or unknown (28) or
during intubation/extubation (29). Some guidelines have
suggested that intubation and extubation be performed
with only one anesthesia provider and one assistant in the
OR, and that other personnel enter the OR only after

FIG. 4. Decrease and increase in elective procedures. Respondents were asked whether there had been a significant decrease in elective
operative procedures at their institution during the onset of the COVID-19 pandemic as compared to the precrisis time period, and whether
there had been a subsequent increase from nadir at the time of survey completion. This figure shows a timeline of the approximate dates on
which these changes occurred, by geographic region or country. Countries with three or fewer responses are not shown.
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adequate air exchange has occurred. This waiting period
is typically between 15 and 30 minutes (30,31). Only
one-fifth of providers worked at an institution which
imposed a minimum time requirement between intuba-
tion and the start of surgery (18.7%, N¼ 47), or extu-
bation and transport to the recovery room (21.4%,
N¼ 54), with an average delay of approximately
20 minutes for both procedures. Several respondents
reported using endoscopes or exoscopes in place of an
operating microscope during the COVID-19 crisis.
Transcanal endoscopic ear surgery can be used to access
the middle ear without the need for bony drilling, thereby
avoiding aerosol generation (32,33). Both endoscopes
and exoscopes allow surgeons to perform heads-up sur-
gery that utilizes an eye-level monitor, rather than view-
ing the surgical field through binoculars that can be
difficult to use with eye-covering PPE such as masks,
hoods, and visors. These are therefore recommended as
alternatives to the operating microscope in trained sur-
geons who find that enhanced PPE interferes with their
ability to perform microscopic ear surgery (27,34–36).

Minimizing the number of personnel in the operating
room may be an important safety measure (27,34). In our
study, 44.7% (N¼ 113) of respondents allowed resident
participation during the COVID-19 crisis. This is in
contrast to a multi-institutional study from North Amer-
ica which found that 91.8% of institutions continued
to utilize residents in the operating room for

otolaryngologic surgeries, though this was only when
their involvement was absolutely necessary (23). We
believe this difference may be due to the nature of
otologic procedures, which largely can be completed
by a single surgeon. It is possible that the COVID-19
pandemic has had lasting consequences for trainees, who
had a decrease in OR involvement during the crisis and
may have been excluded from some high-risk cases due
to protective policies or lack of necessary PPE (37).

Interestingly, most respondents indicated that patients
were tested for the SARS-CoV-2 virus only once preop-
eratively (65.1%, N¼ 151), despite the limitations of
current PCR testing and concern for false negatives
(38). 15.9% (N¼ 37) indicated that patients were tested
twice preoperatively, while 6.5% (N¼ 15) indicated that
patients were not typically tested at all preoperatively. At
the time of survey completion, there was no consensus on
the timing or number of tests for preoperative SARS-
CoV-2 testing, and criteria varied between hospitals
(27,34).

PAPR represents another option for enhanced PPE to
be worn during high-risk procedures. However, PAPR
use remains controversial when performing sterile pro-
cedures due to concerns of surgical field contamination
from unfiltered exhaust, although this has not been
experimentally demonstrated (39). Additionally, PAPRs
are more expensive than other respirators, are difficult to
decontaminate, and may contaminate the wearer if doffed
improperly (40). These concerns may explain why 42.8%
of respondents (N¼ 101) reported that PAPR use was
never made available at their institution and 62.3% of
respondents (N¼ 147) reported that PAPR was in mini-
mal or no supply at their institution. Though some
publications recommend using a respirator for all pro-
cedures (27,28), wearing a respirator during high-risk
procedures is highly recommended across guidelines
(21,41,42). Despite this, these respirators were in mini-
mal or no supply for the majority of respondents (66.9%,
N¼ 158).

Despite these limitations, many publications and asso-
ciation guidelines recommend PAPR as an option when
performing high-risk AGPs, especially in a patient with a
suspected or confirmed COVID-19 infection, or when
other respirators fit improperly (41,43,13). Importantly,
about half of respondents said they planned to use a
PAPR in the future if they were to perform a high-risk
AGP in a presumed or confirmed positive patient (47.0%,
N¼ 111), and many other respondents expressed that
they would use PAPR if it were available or permitted at
their institution. Some had taken to purchasing a PAPR
for themselves if it was not provided by their institution,
and one respondent had a colleague who was using PAPR
despite policies against its use. Difficulty with commu-
nication was reported in the survey population, which is
consistent with a study that shows a decrease in speech
intelligibility while wearing a PAPR (44). These data and
anecdotal reports illustrate a desire for PAPR access
within the otology and neurotology community.
Respondents seem to view PAPR as an important tool

TABLE 2. Experience with powered air-purifying
respirators (PAPRs) during the COVID-19 crisis

PAPR used during the COVID-19 pandemic # %

Formal training received
Yes 20 66.7

No 10 33.3

Source
Institution 29 96.7

Self 2 6.7

Assistant use of PAPR
Yes 25 83.3

No 4 13.3

Sometimes 1 3.3

Reasoning
AGP 25 83.3

Other respirators unavailable 4 13.3

Poor fit of other respirators 3 10.0

Additional respiratory PPE used
None 11 36.7

Surgical mask 5 16.7

N95/FFP2/FFP3 13 43.3

Type of PAPR
Half mask 4 13.3

Full mask 26 86.7

Setting
OR 20 66.7

Clinic 3 10.0

Both 7 23.3

AGP indicates aerosol generating procedure; PAPR, powered air-
purifying respirators; PPE, personal protective equipment.
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for personal safety at this time, but report issues with
accessibility and institutional policy. Overall, only 12.7%
(N¼ 30) of respondents had use a PAPR during the
COVID-19 crisis, and there was not a significant rela-
tionship between PAPR use and geographic region or
practice environment. Interestingly, a third of respond-
ents who had used a PAPR had not received formal
training (33.3%, N¼ 10), an important part of PAPR
safety. This is consistent with a UK study which found
that 40% of respondents had not attended a PPE donning
and doffing course (45). Additionally, 98.2% of pro-
viders (N¼ 279) had never used a PAPR prior to the
COVID-19 pandemic. These data point to a possible gap
in training for safe PAPR use and a lack of previous
experience with these devices.

Limitations of this study include recall and nonre-
sponse bias. Survey fatigue may have contributed to the
number of participants who did not complete the survey
in full. The majority of respondents were from academic
health centers in North America, Europe and Central
Asia, and East Asia and the Pacific. Perspectives from
these geographical locations are therefore more heavily
represented. An unknown proportion of respondents were
a convenience sample, so results should not be extrapo-
lated to a generalized population. The time periods
defined in this study may not be applicable to all coun-
tries. For example, at the time of survey completion,
some countries may not have experienced a postcrisis
transition. Furthermore, physicians made a subjective
determination about the time period based on guidelines
provided in the survey and thus answers may not be
consistent among providers within a given geographic
region. While survey data were collected from both the
operative and clinical setting, this study reports results of
the changes in operative volume and does not address
changes made in the clinical setting. Future studies
analyzing the effects of the COVID-19 pandemic on
clinical practices are in process.

The results of this survey illustrate the significant
impact of the COVID-19 crisis on otologic and neuro-
tologic care globally, including changes in caseload, case
selection, timing of proposed care, and modification of
surgical technique. Furthermore, while the requirements
for PPE have increased, respirators were in minimal or no
supply for the majority of respondents at the time of
survey completion. As COVID-19 infection rates have
continued to fluctuate since the first surge and viral
variants have emerged (46,47), providers will need to
remain vigilant to ensure their own safety and that of the
public. Routine preoperative testing of surgical patients
is mandated at most institutions and has reduced the risk
of COVID-19 transmission but there is variability in the
sensitivity and specificity of these assays. We hope that
insights from this survey will prove useful to inform safe
practice recommendations moving forward.
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