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ABSTRACT
Background Providers performing endotracheal 
intubation are at high risk of contracting SARS- CoV- 2. 
The objective was to assess various demographic, 
exposure and institutional preparedness factors affecting 
intubators’ comfort and fear level during COVID- 19 
intubations.
Methods We conducted a cross- sectional, survey- 
based study during the COVID- 19 pandemic from 
September 2020 to January 2021 at a single academic 
medical centre in Washington, DC, USA. Inclusion criteria 
were healthcare providers who had an experience in 
intubating patients confirmed with or suspected of 
COVID- 19. The survey assessed various factors related to 
the providers’ comfort with intubation and fear during 
COVID- 19 intubations.
Results A total of 329 surveys from 55 hospitals 
were analysed. Of the respondents, 173 (52.6%) were 
from emergency medicine providers. Factors that were 
associated with a higher comfort level of intubating 
patients with COVID- 19 included attending physician 
position (adjusted OR (aOR)=2.6, 95% CI 1.4 to 
4.8; p=0.003), performing more than 20 COVID- 19 
intubations (aOR=3.3, 95% CI 1.5 to 6.6; p=0.002), 
participation in an intubation team (aOR=1.6, 95% 
CI 1.1 to 2.7; p=0.031) and adequate levels of 
personal protective equipment (PPE) (aOR=4.3, 95% 
CI 2.0 to 8.8; p<0.0005). Compared with emergency 
physicians, anaesthesiology providers had higher fear 
levels of contracting SARS- CoV- 2 during both first and 
subsequent SARS- CoV- 2 intubations (first: OR=1.7, 95% 
CI 1.1 to 2.6, p=0.006; subsequent: OR=2.0, 95% CI 
1.4 to3.2, p<0.0005).
Conclusion A higher degree of comfort in intubating 
patients suspected of or confirmed with COVID- 19 was 
demonstrated in more senior physicians, members of 
intubation teams, providers who performed a higher 
number of intubations and providers who reported 
adequate PPE. These findings highlight potential 
targets for improving the experience of providers in 
this setting.

INTRODUCTION
Recent studies have evaluated factors associated 
with front- line provider stress and wellness during 
the COVID- 19 pandemic; however, few studies 
have specifically investigated provider distress 
during intubations.1 2 The purpose of this study 
was to explore risk factors for intubation- related 
distress and describe comfort and fear levels of intu-
bating physicians throughout the pandemic.

METHODS
We conducted a cross- sectional, survey- based study 
during the COVID- 19 pandemic from September 
2020 to January 2021. An anonymous online 
survey was emailed to anaesthesiology and emer-
gency medicine programme directors in the USA. 
The programme directors were asked to dissem-
inate the survey to attending physicians, fellow 
physicians, resident physicians, certified registered 
nurse anaesthetists (CRNAs) and physician assis-
tants (PAs) across their department. The survey 
assessed various demographic, exposure and prepa-
ration factors affecting providers’ comfort of intu-
bating and fear of contracting SARS- CoV- 2 during 
confirmed or suspected COVID- 19 intubations 
using a 0–10 Likert scale (0 represents lowest fear/
comfort and 10 represents highest fear/comfort). 
We excluded providers who had not intubated a 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Among the various healthcare workers during 
the COVID- 19 pandemic, providers performing 
intubations are likely at an increased risk of 
contracting the virus due to the proximity of 
the provider to the patient’s airway. Recent 
studies have evaluated factors associated 
with front- line provider stress and wellness 
during the COVID- 19 pandemic; however, to 
our knowledge, no studies have specifically 
investigated provider distress associated with 
intubation.

WHAT THIS STUDY ADDS
 ⇒ Our study suggests that providers who are 
more experienced with COVID- 19 intubations 
and specialise in emergency medicine have 
a higher comfort level of intubating patients 
with COVID- 19 and have a lower fear level 
of contracting COVID- 19. Older age and 
more years in practice were also associated 
with greater comfort and less fear during 
intubations.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Interventions such as being part of a dedicated 
intubation team, participating in simulation 
exercises and access to adequate personal 
protective equipment may improve intubators’ 
self- perceived risk of contracting COVID- 19.
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Table 1 Demographic information and preparation factors affecting intubation experience (n=329)

N %

General intubation 
comfort level†

COVID- 19 intubation 
comfort level†

Fear level of contracting 
COVID- 19 during first 
intubation of patients 
suspected of COVID- 19‡

Fear level of contracting COVID- 19 
during subsequent intubation of 
patients suspected of COVID- 19‡

Median 
(range) P value

Median 
(range) P value

Median 
(range) P value Median (range) P value

Age (years)

  25–35 175 53.2 9 (3–10) <0.0005 8 (1–10) 0.001 7 (1–10) 0.265 4 (1–10) 0.615

  36–45 83 25.2 10 (3–10) 9 (1–10) 7 (1–10) 3 (1–10)

  46–55 38 11.6 10 (8–10) 9 (2–10) 5.5 (2–0) 3 (1–10)

  >56 33 10 10 (6–10) 9 (2–10) 7 (1–10) 3 (1–9)

  Median, year 
(range)

35 (23–71)

Gender

  Male 183 55.6 9 (5–10) 0.812 8 (2–10) 0.057 7 (1–10) 0.133 3 (1–10) 0.086

  Female 146 44.4 9 (3–10) 8 (1–10) 7 (1–10) 4 (1–10)

Race

  White 245 74.5 9 (3–10) 0.489 8 (1–10) 0.654 7 (1–10) 0.716 3 (1–10) 0.098

  Asian 34 10.3 9 (6–10) 9 (1–10) 6.5 (1–10) 4 (1–10)

  Black 10 3 10 (7–10) 7.5 (4–10) 8 (3–10) 6 (2–7)

  Hispanic 7 2.1 9 (8–10) 8 (7–9) 8 (3–0) 5 (3–5)

  Other 10 3 9 (7–10) 8 (1–10) 8 (1–10) 4 (1–10)

  Multiracial 23 7 9 (7–10) 8 (5- 10) 7 (2- 10) 5 (1- 10)

Specialty

  EM/CC 173 52.6 9 (3–10) <0.0005 8 (1–10) 0.504 6 (1–10) 0.006 3 (1–10) 0.001*

  Anes/CC 156 47.4 10 (6–10) 8 (1–10) 7 (1–10) 5 (1–10)

  Position

  Attending 
physician

145 44.1 10 (6–10) <0.0005 9 (2–10) <0.0005 7 (1–10) 0.403 3 (1–10) 0.167

  Resident 
or fellow 
physician

133 40.4 8 (3–10) 8 (1–10) 7 (1–10) 4 (1–10)

  CNA or PA 51 15.5 10 (6–10) 8 (1–10) 7 (2–10) 4 (1–10)

Years in practice

  0–5 191 58.1 9 (3–10) <0.0005 8 (1–10) <0.0005 7 (1–10) 0.52 4 (1–10) 0.147

  6–10 50 15.2 10 (6–10) 9 (5–10) 6.5 (1–10) 3 (1–10)

  11–15 31 9.4 10 (8–10) 9 (2–10) 7 (1–10) 4 (1–9)

  >16 57 17.3 10 (6–10) 9 (2–10) 7 (1–10) 3 (1–10)

  Median, year 
(range)

4 (0–44)

Number of confirmed or suspected COVID- 19 intubations

  1–5 150 45.6 9 (3–10) 0.026 8 (1–10) <0.0005 6 (1–10) 0.542 4 (1–10) 0.064

  6–10 86 26.1 9 (3–10) 8 (1–10) 6 (2–10) 3 (1–10)

  11–15 24 7.3 9 (7–10) 8 (5–10) 7.5 (2–10) 4 (2–8)

  16–20 38 11.6 9 (7–10) 9 (5–10) 8 (1–10) 3 (1–10)

  >20 31 9.4 10 (8–10) 9 (1–10) 7 (1–10) 3 (1–10)

  Median, year 
(range)

8 (1–100)

Intubation team

  No 235 71.4 9 (3–10) <0.0005 8 (1–10) 0.003 7 (1–10) 0.545 4 (1–10) 0.237

  Yes 94 28.6 10 (6–10) 8.5 (3–10) 7 (1–10) 3 (1–10)

Negative pressure environment

  No 66 20.1 9 (3–10) 0.916 8 (1–10) 0.763 7 (1–10) 0.926 4 (1–10) 0.847

  Sometimes 126 38.3 9 (3–10) 8 (1–10) 7 (1–10) 4 (1–10)

  Most of the 
time

85 25.8 9 (5–10) 8 (4–10) 6 (1–10) 3 (1–10)

  All of the time 52 15.8 9 (6–10) 8 (1–10) 7 (1–10) 4 (1–10)

PPE adequacy

Continued
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N %

General intubation 
comfort level†

COVID- 19 intubation 
comfort level†

Fear level of contracting 
COVID- 19 during first 
intubation of patients 
suspected of COVID- 19‡

Fear level of contracting COVID- 19 
during subsequent intubation of 
patients suspected of COVID- 19‡

Median 
(range) P value

Median 
(range) P value

Median 
(range) P value Median (range) P value

  No 26 7.90 9 (3–10) 0.727 7 (1–9) <0.0005 9 (3–10) <0.0005 7 (2–10) <0.0005*

  Yes 303 92.1 9 (3–10) 8 (1–10) 6 (1–10) 3 (1–10)

Bold results are statistically significant.
*Statistically significant at p<0.05.
†1=least comfortable, 10=most comfortable.
‡1=no fear, 10=most fear
Anes, anaesthesiology; CC, critical care; CNA, certified nurse anaesthetist; EM, emergency medicine; PA, physician assistant; PPE, personal protective equipment.

Table 1 Continued

Table 2 Factors associated with intubator comfort and fear level following ordinal logistic regression4

COVID- 19 intubation comfort level

Fear level of contracting COVID- 19 during 
first intubation of patients suspected of 
COVID- 19

Fear level of contracting COVID- 19 during 
subsequent intubation of patients suspected of 
COVID- 19

Exp (B) CI P value Exp (B) CI P value Exp(B) CI P value

Age (years)

  25–35 1 . 1 . 1 .

  36–45 0.8 0.55 to 1.7 0.595 1.0 0.5 to 1.7 0.993 1.3 0.6 to 2.2 0.427

  46–55 0.8 0.3 to 2.3 0.711 0.4 0.1 to 1.1 0.139 1.3 0.4 to 2.7 0.634

  >56 0.6 0.2 to 2.0 0.469 0.3 0.1 to 0.8 0.048 0.8 0.2 to 2.0 0.754

Specialty

  EM or EM/CC 1 . 1 . 1 .

  Anes/CC 0.9 0.6 to 1.3 0.499 1.7 1.1 to 2.6 0.006 2.02 1.4 to 3.2 <0.0005

Position

  Attending physician 1 . 1 . 1 .

  Resident or fellow physician 0.4 0.2 to 0.7 0.033 0.7 0.6 to 2.1 0.257 1.0 0.6 to 2.0 0.907

  CNA or PA 0.6 0.3 to 1.1 0.072 1.3 0.4 to 1.4 0.357 1.4 0.6 to 2.1 0.275

Time in practice (years)

  0–5 1 . 1 . 1 .

  6–10 1.5 0.7 to 3.1 0.323 0.72 0.4 to 1.6 0.36 0.5 0.2 to 1.08 0.047

  11–15 1.2 0.5 to 3.0 0.706 0.9 0.4 to 2.6 0.88 0.8 0.4 to 2.3 0.639

  >16 2.9 1.0 to 8.1 0.047 1.1 0.5 to 3.9 0.807 0.6 0.3 to 2.0 0.306

Number of confirmed or suspected COVID- 19 intubations

  1–5 1 . 1 . 1 .

  6–10 2.0 1.3 to 3.3 0.004 1.0 0.6 to 1.6 0.833 0.5 0.4 to 0.8 0.011

  11–15 1.6 0.7 to 3.4 0.227 1.6 0.8 to 3.5 0.207 1.0 0.5 to 2.1 0.996

  16–20 3.5 0.7 to 6.7 0.375 1.7 1.0 to 3.9 0.116 0.5 0.3 to 0.9 0.029

  >20 3.3 1.5 to 6.6 0.002 1.1 0.6 to 2.4 0.859 0.9 0.5 to 2.1 0.792

Intubation team

  No 1 . 1 . 1 .

  Yes 1.6 1.1 to 2.7 0.031 1.1 0.6 to 1.5 0.745 0.8 0.4 to 1.1 0.432

PPE adequacy

  No 1 . 1 . 1 .

  Yes 4.3 2.0 to 8.8 <0.0005 0.2 0.1 to 0.4 <0.0005 0.2 0.1 to 0.3 <0.0005

Model fitting information
χ2(degree of freedom), p value

χ2(15)=84.7, p<0.0005 χ2(15)=40.6, p<0.0005 χ2(15)=58.1, p<0.0005

Bold results are statistically significant.
*Statistically significant at p<0.05.
†1=least comfortable, 10=most comfortable.
‡1=no fear, 10=most fear.
Anes, anaesthesiology; CC, critical care; CNA, certified nurse anaesthetist; EM, emergency medicine; PA, physician assistant; PPE, personal protective equipment.
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patient with confirmed or suspected COVID- 19. There was no 
patient and public involvement.

The effects of each demographic, exposure and preparedness 
factor on comfort and fear levels were evaluated by the Mann- 
Whitney U test and the Kruskal- Wallis test. Three ordinal logistic 
regression models were created to assess independent associa-
tions of these predictors with comfort level, fear level during 
first intubation and fear level during subsequent intubation. 
Factors that were statistically significant in bivariate comparisons 
were included in the ordinal logistic regression models. Results 
of the regressions are presented as adjusted OR (aOR) with 95% 
CIs. Statistical analyses were performed using SPSS V.27. Statis-
tical significance was declared at p<0.05.

RESULTS
We analysed 329 responses collected between September 2020 
and January 2021. Demographic information, preparation 
factors, and comfort and fear levels of each group of all categor-
ical variables are described in table 1. A total of 329 surveys from 
55 hospitals were analysed. Of the respondents, 173 (52.6%) 
were from emergency medicine/critical care and 156 (47.4%) 
were from anaesthesia/critical care. Nearly half of the responses 
were from attending physicians (44.1%); 40.4% were from resi-
dent or fellow physicians; and 51 (15.1%) were from CRNAs 
and PAs. Factors that were statistically significant in bivariate 
comparisons included age (years), specialty, position, time in 
practice (years), number of confirmed or suspected COVID- 19 
intubations, intubation team and personal protective equipment 
(PPE) adequacy. These factors were included in the ordinal 
logistic regression model (table 2).

In multivariate analysis, participants over 56 years old had a 
lower fear level for contracting COVID- 19 compared with the 
age group of 25–35 years old during their first intubation of 
patients suspected of or confirmed with COVID- 19 (aOR)=0.3, 
95% CI 0.1 to 0.8; p=0.048). (table 2). Participants from anaes-
thesiology or anaesthesiology/critical care had a higher fear 
level of contracting COVID- 19 compared with those in emer-
gency medicine or emergency medicine/critical care during both 
first and subsequent intubations (first: aOR=1.7, 95% CI 1.1 
to 2.6, p=0.006; subsequent: aOR=2.0, 95% CI 1.4 to 3.2, 
p<0.0005). Compared with the attending physician group, the 
resident or fellow physician group had a lower comfort level of 
intubating patients with COVID- 19 (aOR=0.4, 95% CI 0.2 to 
0.7; p=0.003). Additionally, providers with more than 16 years 
of practice had a higher comfort level of intubating patients with 
COVID- 19 compared with providers with 5 years of practice 
(aOR=3.0, 95% CI 1.0 to 8.1; p=0.047)

Participants who were part of a dedicated intubation (DI) team 
and declared adequacy of PPE reported greater comfort intu-
bating patients with COVID- 19 (‘DI’ aOR=1.6, 95% CI 1.1 to 
2.7, p=0.031; ‘PPE’ aOR=4.3, 95% CI 2.0 to 8.8, p<0.0005). 
Participants who reported adequacy of PPE were also more likely 
to have a lower level of fear of contracting SARS- CoV- 2 during 
their first and subsequent intubations of patients suspected of 
COVID- 19 (‘first’ aOR=0.2, 95% CI 0.1 to 0.4, p<0.0005; 
‘subsequent’ aOR=0.2, 95% CI 0.1 to 0.3, p<0.0005) (table 2).

DISCUSSION
Our study found that rank and number of COVID- 19 intubations 
were positively associated with comfort levels during COVID- 19 
intubations. Similarly, older providers and emergency medicine 
physicians reported lower fear levels of contracting SARS- CoV- 2 
compared with younger age groups and anaesthesiologists, 

respectively. Collectively, these findings suggest that greater 
experiences with managing emergency airways dictated both 
comfort and fear levels during COVID- 19 intubations.

Our study also suggests that institutional preparedness such 
as having a DI team and adequate PPE positively influenced 
providers’ experiences during COVID- 19 intubations. Several 
institutions have developed COVID- 19 intubation teams for safe, 
efficient and protocolised airway management.3 In this study, 
we found that providers with access to adequate PPE during 
COVID- 19 intubations experienced greater comfort levels as 
well as reduced fear levels of contracting SARS- CoV- 2 during 
first and subsequent intubation attempts of patients suspected 
of COVID- 19.

Our study has several limitations that are inherent to a survey- 
based study. The intubators’ experience of comfort and fear level 
during COVID- 19 intubations could have varied, depending on 
the trajectory of the pandemic as well as the institutions’ level of 
preparedness during the course of the pandemic. Second, recall 
bias is inherent to the self- reported retrospective survey studies 
that limit accuracy of their experiences. For example, the intu-
bators were asked about the fear level during their first intuba-
tion that may have been many months previously. Third, we sent 
our survey to programme directors who were then requested to 
distribute the survey among faculty and residents within their 
departments. It is possible that some programme directors did 
not distribute the survey either altogether or to everyone who 
could have qualified to participate in this study. Additionally, 
those who were less affected by intubations perhaps were less 
likely to respond. This could have resulted in a non- response 
bias (and we are unable to report a response rate). Lastly, we 
must acknowledge that there is some level of interaction between 
the level of experience, number of intubations performed, and 
self- perceived fear and comfort levels. This is particularly true in 
teaching programmes where resident fear levels may have been 
driven by the expectation to perform above a certain standard 
rather than from a lower level of experience performing intuba-
tions. Questionnaires should explore the reasons why residents 
reported heightened fear levels during intubations, and similar 
studies across the globe are recommended to improve the gener-
alisability of our study.

CONCLUSION
A higher degree of comfort in intubating patients suspected 
of or confirmed with COVID- 19 was demonstrated in more 
senior physicians, members of intubation teams, providers 
who performed a higher number of intubations and providers 
who reported adequate PPE. These findings highlight poten-
tial targets for improving the experience of providers in this 
setting.
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IMAGE CHALLENGE

Will you review this patient with 
an open ankle injury?
CLINICAL INTRODUCTION
This patient presented with pain and deformity to the left ankle 
following a road traffic collision (RTC). The patient had been riding 
an electric scooter and been knocked off by a van pulling out of a 
side street. The patient reported feeling his ankle was crushed under 
the scooter. On examination the ankle was grossly deformed with a 
deep laceration over the lateral malleolus. The foot was neurovas-
cularly intact, and the patient was sent for plain films of the ankle 
(figure 1)

QUESTION
What injury has the patient sustained?
A. Subtalar dislocation
B. Hawkins type II injury
C. Total talar dislocation
D. Marti/Weber type IV injury.

For answer see page 156

Figure 1 Lateral plain film of the ankle.
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