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ABSTRACT

Background:The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic
resulted in redeployment of non–critical care–trained providers to intensive care units across the
world. Concurrently, traditional venues for delivery ofmedical education facedmajor disruptions.
The need for a virtual forum to fill knowledge gaps for healthcare workers caring for patients
with coronavirus disease (COVID-19) was apparent in the early stages of the pandemic.

Objective:The weekly, open-access COVID-19 Critical Care Training Forum (CCCTF)
organized by the American Thoracic Society (ATS) provided a global audience access to
timely content relevant to their learning needs. The goals of the forum were threefold: to
aid healthcare providers in assessment and treatment of patients with COVID-19, to
reduce provider anxiety, and to disseminate best practices.

Methods: The first 13 ATS CCCTF sessions streamed live from April to July 2020.
Structured debriefs followed each session and participant feedback was evaluated in planning
of subsequent sessions. A second set of 14 sessions streamed from August to November 2020.
Content experts were recruited from academic institutions across the United States.

Results: As of July 2020, the ATS CCCTF had 2,494 live participants and 7,687
downloads for a total of 10,181 views. The majority of participants had both completed
training (58.6%) and trained in critical care (53.8%). Physicians made up a majority
(82.2%) of the audience that spanned the globe (61% were international attendees).

Conclusion: We describe the rapid and successful implementation of an open-access
medical education forum to address training and knowledge gaps among healthcare
personnel caring for patients with COVID-19.
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The rapid pandemic spread of the severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) in 2020 resulted in
major disturbances to healthcare
delivery globally. Before the pandemic,
approximately half of acute care hospitals
in the United States had no intensivist (1).
This ratio was even lower for rural
hospitals, increasing vulnerability during
local surges of infection (2). Even
metropolitan areas with relatively high
numbers of privileged intensive care
unit (ICU) staff that experienced patient
surges rapidly exhausted their supply of
intensivists (1, 3). The deployment of
non–critical care–trained providers to
care for patients critically ill with
SARS-CoV-2 became common and
necessary (3). The concern for patient
surges overwhelming healthcare systems
continues to be especially acute in
low-income and low-to-middle-income
countries (4–6).

The unprecedented disruptions to
traditional venues and modalities for
delivery of medical education created an
urgent need to fill knowledge and training
gaps with a structured and evidence-based
virtual forum. The American Thoracic
Society (ATS) recognized the need for
rapid training of early career professionals
and non–ICU-trained healthcare providers

to care for patients with the novel
coronavirus disease (COVID-19). Two
weeks from concept inception, the ATS
established an open-access COVID-19
Critical Care Training Forum (CCCTF)
with a plan to deliver virtual sessions
weekly. This forum streamed content
related to all aspects of care of patients
critically ill from the novel coronavirus,
including inpatient and post–intensive
care management.

OBJECTIVES

The CCCTF established three objectives
for its target audience. First, to help non–
critical care physicians in the assessment
and treatment of COVID-19 viral
pneumonia and its myriad complications.
This effort complemented steps that
hospitals implemented for just-in-time tools
to train non–Pulmonary and Critical Care
Medicine staff in respiratory failure (7) and
problems encountered when caring for
critically ill patients with respiratory failure (8).

Second, to reduce provider anxiety and
cultivate confidence in the care of patients
with COVID-19. This was recognized
as a priority in the early months of the
pandemic when provider emotional stress
was high (9). Providers from areas that
experienced early surges of patients shared
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perspectives on work with limited resources.
This insight was deemed particularly relevant
to areas of the world experiencing the most
acute shortages of critical care–trained
personnel, availability of personal protective
equipment, and ventilator supplies (9).

Third, to disseminate best practices in the
care of patients with COVID-19. A vast
volume of scientific literature became
publicly available during the first several
months of the pandemic (10). Rushed
publications, often with inaccurate data that
were subsequently redacted, contributed to
confusion regarding deliverable clinical care.
Parallel to other efforts at timely appraisal of
COVID-19 literature (10), our forum
provided up-to-date assessment by
intensivists and relevant subject experts of
the evidence behind novel or widely used
treatments and interventions.

The initial 13 sessions of the CCCTF
were produced between April and July
2020. Here we evaluate the experience
of the ATS CCCTF working group in
developing an open-access forum for
healthcare providers during a pandemic.
Our hope is that the CCCTF experience
informs future efforts for rapid delivery of
medical education in times of crisis.

METHODS
Formation of Working Group and Design
of Initial Session

The recognition of an urgent need for
critical care training for multiple types of
healthcare professionals was identified early
in the pandemic. The concept for a specific
delivery platform through which training
could be delivered on a frequent, regular
basis was conceived by the ATS staff on
March 30, 2020. The ATS Educational
Staff (L.L., L.G., and E.L.) reached out to
Dr. L.E.C.A. regarding the creation of
COVID-19–specific educational content for
national and international healthcare

workers. Together, they identified four
additional, geographically diverse, academic-
based Pulmonary and Critical Care
Medicine faculty with medical education
expertise, ATS content-delivery expertise, and
COVID-19 critical care experience—Drs.
N.G.S., S.K.C., V.K., and I.P. All members
of this working group were involved in
the conceptualization, implementation,
monitoring, and troubleshooting of this
educational offering. Dr. L.E.C.A. was
appointed the chair of this working group
and was responsible for urgent decision-
making. Dr. V.K. provided additional
expertise in the use of technology and social
media in medical education. Within 48
hours of conception, the first four sessions
were designed and advertised. The first
session was run on April 7, 2020.

The Zoom platform was chosen with
open access to encourage ease of global
participation. This platform also promoted
interaction between participants and
content experts through the chat feature
where resources were posted, questions
answered, and ideas exchanged.
Information about the sessions was posted
on ATS communications and platforms as
well as on social media by both ATS staff
and members of the working group.

Survey, Debriefs, and
Subsequent Installments

During each CCCTF session, all attendees
were encouraged to fill out evaluation surveys
of the sessions through a link in the chat
feature. Opportunities to complete the
survey included the display of a Quick
Response code at the onset of each session
as well as Uniform Resource Locator links
to the survey posted in the chat feature
multiple times throughout each session.
Preregistration including participants’
name, degree, and e-mail address was
required to increase platform security
following the second session. Attendees to
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sessions 3–13 were additionally sent e-mails
with survey links following each session.
Evaluation surveys were used to obtain
time-sensitive feedback from the audience and
to ensure rapid delivery of desired content.
The surveys included both demographic
questions regarding respondent geographic
location, specific healthcare field, level of
training, and critical care training and
appraisal questions seeking reasons for
attendance and overall evaluation of the
session. Free response sections were
included to collect audience suggestions for
forum improvement and future session
topics. Survey respondents provided e-mail
addresses, and past participants were sent
weekly e-mails regarding upcoming forums.

The working group debriefed immediately
after each forum to discuss affirmative and

constructive feedback of the session and plan
the upcoming episodes. The debriefs aided
delivery of participant-desired content by
identifying educational areas of need, topics
of interest, and future expert clinicians and
educators to participate and lead sessions.
Topics were chosen based on feedback from
attendee surveys as well as on current and
highly publicized issues in the care of patients
with SARS-CoV-2 (Table 1). Consideration
was taken to ensure viewpoints from
institutions with varied experiences to
pandemic surges and local responses.

RESULTS
Sessions

The ATS CCCTF was launched April 7,
2020, and 13 sessions were completed as of
July 7, 2020. The forum demonstrated

Table 1. Forum topics

Best practices in oxygenation, ventilator management, and extubation of
patients with COVID-19

Updates on clinical presentation, challenges, and workflow from hard-hit areas

Challenges with sedation in critically ill patients with COVID-19

Care of the patient with COVID-19—from home to the ICU

Mechanical ventilation in COVID-19—adjusting ventilator settings and
consideration of a tracheostomy

COVID-19 challenges: palliative care, communication, and end-of-life in a
pandemic

Healing after COVID-19

Multiorgan involvement in COVID-19: effects on the heart, kidneys, and brain and
how to manage them

Radiologic findings, immune responses, and current controversies in COVID-19

Ventilator sharing and pulmonary diseases considerations and complications:
before and after COVID-19

Medical education during COVID-19

Hypercoagulability in COVID-19

Healthcare provider wellness during COVID-19: self-care is not selfish

Definition of abbreviations: COVID-19 = coronavirus disease; ICU= intensive care unit.
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global reach with live survey respondents
from 39 countries on six continents (see
Figure E1 in the data supplement). Sixty-one

percent of attendees were international.

The number of attendees surpassed the

capacity (n>500) for the first session and

ranged from 101 to 239 for the subsequent

12 sessions (Figure 1). The session recordings

were posted online with open access. The

first session generated 2,416 views to date,

with episodes 2–13 generating between 170

and 1,043 views per session (Figure 1). As of

July 2020, the ATSCCCTF has had a total
of 2,494 live participants and 7,687 online
views for a total of 10,181 viewings. This
does not take into account multiple
participants joining from one computer.

Audience

The survey response rate ranged from 11%
to 35%, with an average of 22% across all 13
sessions. Over half of survey respondents
(53.8%) reported training in critical care
medicine (Figure 2A). The audience was

Figure 1. Number of live and recorded views of thefirst 13 AmericanThoracic Society (ATS) COVID-19 Critical Care
Training Forum (CCCTF) sessions. Attendance and viewing data on the first 13 sessions of the CCCTF hosted by the
ATS. Details of session content are found in Table 1. Note the first session (oxygenation) includes a scale break.
COVID-19 = coronavirus disease; Med ED=medical education; ICU= intensive care unit.

Figure 2. Experience and background of survey respondents of the first 13 sessions. Breakdown of the survey respondents to the first 13
COVID-19 Critical Care Training Forum sessions by (A) critical care training, (B) healthcare field, and (C) level of training. COVID-
19 = coronavirus disease; DO=doctor of osteopathic medicine; MD=doctor of medicine; NP=nurse practitioner; PA=physician assistant;
RN= registered nurse; RT= respiratory therapist.

INNOVATIONS

Innovations |282



mainly composed of physicians (82.2%
M.D./D.O.) at various stages of training
(Figure 2B). Other healthcare fields were also

represented including advanced practice

providers, nurses, respiratory therapists,

researchers, and physical therapists

(Figure 2B). A majority of physician

attendees had completed training

(Figure 2C). Data provided by the ATS

indicate that physicians make up 63% of

total membership in this international

society, with all of the other healthcare

professions above each making up <1%.

The survey respondents indicated a
variety of motives for attending the sessions

(Table 2). Overall, the top three reasons

were to gain additional training on how to

care for patients with COVID-19, increase

critical care knowledge, and receive advice

on challenges faced by healthcare systems.

Each of these categories received over 50%

of total responses in a “check all that apply”

response option. Attendees also indicated

a desire to learn key points on ventilation of

patients with severe viral pneumonia and

acute respiratory distress syndrome (41%

of overall respondents) and ease anxiety

regarding care for patients with COVID-19
(28% of overall respondents).

Feedback

Based on the survey results, the CCCTF
programming was well received by the
audience. Aggregated across all sessions,
69.2% (n=376) of total survey respondents
indicated the sessions as “excellent,” and
29.5% (n=160) labeled the sessions as
“good.” Only 1.1% (n=6) of respondents
thought the sessions were “fair,” and a single
person gave the session a “poor” score.

Comments from a free-response text box
were classified into nine categories of attendee
suggestions for future session topics. Each of
the different topic suggestions from the
survey comments of the first session were
included in subsequent programming (Figure
E2). Most elements were regularly featured
across multiple sessions.

CONCLUSIONS

We describe here the rapid implementation
of an open-access medical education forum to
fill training and knowledge gaps among
healthcare personnel caring for patients
with COVID-19 during an emerging

Table 2. Participant motivation for attending COVID-19 Critical Care Training Forum
sessions

Why Did You Choose to Attend the Forum? (All That Apply) Percentage

To gain additional training on how to care for patients with COVID-19 69.80%

To ease my anxiety about potentially caring for patients with COVID-19 28.18%

To increase my knowledge of critical care and/or assessing and treating
hypoxemia

66.67%

To learn key points on how to ventilate patients with ARDS and/or
COVID-19

41.07%

To find out what hard-hit areas struggled with and get tips on how to
overcome these challenges

56.35%

Other 4.60%

Definition of abbreviations: ARDS=acute respiratory distress syndrome; COVID-19 = coronavirus disease.
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pandemic. Although open to all comers,

the forum was initially designed for a

worldwide audience that either did not have

critical care training or had already
completed training but were not actively
practicing in an ICU. However, a large
percentage of participants in the forum (54%)
ended up being intensivists whowere caring
for patients with COVID-19 and wanted to
be up to date on best practices. Beginning in
October 2020, the ATS joined the COVID-
19 Real-Time Learning Network to
disseminate information and ATS resources
to the broader clinical community,
including nonintensivists, which addresses
the initial design goal of the CCCTF.

Hosting the CCCTF within the ATS
provided two important advantages.
First, it allowed a broad range of expertise
across multiple academic institutions in the
planning of the sessions. The involvement
of presenters from various regions of the
United States provided unique and diverse
perspectives on local practice patterns and
responses to the pandemic. Second, as the
largest international thoracic society, the
ATSwas well positioned to quickly provide an
open-access platform for a global audience.

Usefulness of the Work

The forum organizers focused on delivering
the most up-to-date and unbiased clinical
advice on evidence-based management
strategies for COVID-19. The need for this
was urgent within the context of rapid
publication of debatable and often conflicting
scientific literature regarding COVID-19.
Our hope is that attendees gained confidence
in their ability to care for patients with
COVID-19 through our presentations and
question and answer sessions that addressed
queries raised by attendees via the in-meeting
chat feature of the virtual platform.

Limitations

One objective of the CCCTF was for
attendees to gain confidence in their ability to
care for patients with COVID-19 through
didactics and Q&A. Overall, less than one-
third of attendees chose to attend for this
specific reason. Our hope is that provider
anxiety was secondarily decreased through
the knowledge and guidance gained from
attending the sessions. However, we did not
collect measures of confidence or anxiety
levels in our participants, a limitation that
may have informed our ability to gauge
effectiveness. Additionally, the focus of the
forum was on providers; we did not
collect direct measures of impact on
patient outcomes.

Involvement of Providers from across
Geographic Spectrum

Forming a CCCTF working group from
medical educators and intensivists across
the United States ensured a broader
view of the pandemic and more diverse
care strategies for critically ill patients
with COVID-19. Expert discussants
were identified from multiple types of
institutions in different regions of the
United States to maintain a broad
view of care practices and to obtain
topic expertise.

Sustainability

The CCCTF is continuing to provide
weekly programming regarding topics
related to the care of patients with
COVID-19–related illness to an
international audience. The ATS is
dedicated to maintaining the effort into the
foreseeable future, as long as there is a
demonstrated need to deliver new content.
Our sessions are recorded and made
available to the public along with the
presenters’ slides; thus, a library of
content is readily accessible to healthcare
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workers during the pandemic (https://
www.thoracic.org/professionals/career-
development/ats-virtual-network/covid-
19-critical-care-training-forum.php). In
addition, these recorded sessions are
available through the COVID-19
Real-Time Learning Network, a
multidisciplinary collaborative effort to
communicate up-to-date guidance in the
treatment of COVID-19 with a large and
growing audience.

Potential for Spread to Other Contexts

The need for accurate and actionable
guidance on best practices across various
healthcare fields is ongoing as the
SARS-CoV-2 pandemic continues its
current trajectory. Our attendees were
overwhelmingly physicians, and our
content was curated with their priorities
in mind. One potential expansion
of medical educational content is to
form parallel forums that design and
implement content regarding best practices
specifically for other healthcare fields (such
as nursing, respiratory therapy, and
physical and occupational therapists).
Relevant content needs to be designed with
the daily practicalities of each profession
in mind. The pandemic has also increased
the mental health burdens of our
communities, a pressure that is likely to
continue. Disseminating best practices in
counseling and supporting both patients
and peers through the disillusionment that
followsmajor disasters will be a critical need.
Rapid adaptation to video conferencing

is also crucial at the onset of a pandemic
that precludes in-person gatherings.

Implications for Practice and for Further
Study in the Field

The ATS CCCTF demonstrates that
medical education can be delivered
globally and virtually in times of crisis.
The reliance on video conferencing
during the pandemic created new
opportunities for interface between
academic institutions and the broader
medical community. The effort is
especially relevant to acute-care hospitals
without privileged intensivists, including
rural areas within the United States
faced with sudden surges of respiratory
failure, and low-to-middle-income
countries (1–6). The CCCTF is a model
of a professional society-based open-access
seminar to fill an urgent educational gap.
Future extension of this educational
endeavor should include assessments
on the influence of this content on
clinical practice of healthcare providers
and on the impact on patient outcomes.
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