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Abstract
Background: The coronavirus pandemic (COVID-19) has disrupted and distorted the methodology of cardiothoracic
teaching for health care practitioners in Great Britain and Ireland. The Society of Cardiothoracic Surgery and
Association of Cardiothoracic Surgical Care Practitioners host a variety of continuous professional development courses
on a quarterly basis. However, COVID-19 has significantly affected face-to-face teaching. We evaluated the impact of the
cardiothoracic webinar series that we introduced as a means to continue the education programme for cardiothoracic
health care practitioners. Methods: A series of 16 online educational webinars was designed and aligned with the
current curriculum. The webinars took place from April 2020 to April 2021 and online feedback questionnaires were
sent to and collected from all participants. Teaching was provided by national faculty from different parts of Great
Britain and Ireland. The evaluation assessed the content, delivery, meeting expectations, as well as the platform.
Results: Most of the online webinars were well attended when organized at the weekend (median, 76 attendees).
The webinar scheduled on a weekday evening was less well attended (17 participants). The follow-up feedback from
each webinar suggests that most attendees were positive about the sessions for all the parameters assessed. All webinars
were well received but there was some variation in the responses given between subjects (P 5 0.0001). Conclusion:
Online webinars provide a means of continuous professional development for health care staff in challenging circumstances when regular teaching has been disrupted. Although they are unlikely to provide the same experience as face-toface courses, they are a useful tool for delivering education.
Keywords: webinar; cardiothoracic teaching; COVID-19 pandemic; surgical education; CT health care practitioner

Introduction
The abrupt emergence of the coronavirus pandemic in 2019
(COVID-19) has significantly challenged health care services
and had an impact on global day-to-day living. As part
of the joint education strategy of our associations, the
Society for Cardiothoracic Surgery in Great Britain and
Ireland and the Association of Cardiothoracic Surgical
Care Practitioners (ACT SCP), we routinely run quarterly
ß 2022 The Authors. Published by Journal of Surgical Simulation

educational face-to-face teaching around Great Britain. The
COVID-19 pandemic affected this programme and left
many with no professional continuous professional development (CPD) courses.
The United Kingdom and Irish governments’ strategy to
minimize COVID-19 transmission through national
lockdown and travel restrictions in March 2020, as well as
concerns about personal or family safety during the
This work is licensed under a Creative Commons AttributionNonCommercial 4.0 International License.
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pandemic,1–3 drove the need to convert all teaching to webbased virtual webinars to keep us up to date with educational activities. Most of the cardiothoracic departments
around the country had ceased elective surgeries and all
study leave had been cancelled. Many of the health care
practitioners who were not self-isolating or shielding were
deployed to intensive care units or COVID-19 medical
wards. Taking these vital factors into consideration, our
organizations established a list of priorities to restructure
the education programme during the pandemic (Table 1).
We reformatted our quarterly educational programme with
a series of online webinars aligned with the health care
practitioners CPD curriculum and core skills. A fully virtual
platform was used to promote active learning and increase
health care practitioner access to state-of-the-art teaching,4
despite much reduced face-to-face education and departmental teaching.
Aims and objectives
The aim of this webinar study was to assess the value of and
impact on the provision of a high-quality educational cardiothoracic curriculum-based teaching programme via an
online platform during the COVID-19 pandemic, with the
following objectives:
 To adapt our face-to-face cardiothoracic curriculumbased core surgical skills programme to online-based
webinar sessions;
 To develop various webinar topics and validate the programme with the course directors and identify the expert
faculties across Great Britain;
 To continue practitioners’ CPD by providing educational
teaching online during the strict government lockdown
period;
 To create social interaction among experts in the cardiothoracic surgical field and isolated health care
professionals;
 To obtain post-webinar feedback to assess the educational impact and to improve the online teaching session
delivery and content.

Methods
Survey population
All basic demographics were collected during the registration process using the Cisco Webex platform. The participants voluntarily completed their details on the registration
form. A total of 1202 participants attended the educational
programme. The age of the participants ranged from 23 to
65 years, with different educational backgrounds. The

Table 1. Restructuring of cardiothoracic surgery continuous
professional educational during the COVID-19 pandemic
Allow cardiothoracic health care practitioners to speak up about the
issues faced during the pandemic and benchmark them with their
national peers
Sustain the mental health and wellbeing of cardiothoracic health care
practitioners in Great Britain
Continue cardiothoracic surgical education with latest virtual
technologies
Encourage cardiothoracic health care practitioners to teach and share
their expertise during the crisis
Maintain online communication between the national/international
cardiothoracic community

participants comprised surgical care practitioners, trainees
and nurse practitioners (35%), doctors in training (30%),
medical students (15%), consultant surgeons (5%), physiotherapists (5%), university undergraduate and postgraduate students (5%) and perfusionists (5%). Participants
attended from all over the world, with the majority from
Great Britain and Ireland (50%). Other participants came
from European countries (20%), North America (10%),
South America (10%), Middle Eastern countries (5%) and
Australia/New Zealand (5%).
Sixty-four faculty members contributed to the programmes,
including consultant cardiothoracic surgeons, consultant
anaesthetists, consultant radiologists, consultant interventional cardiologists, consultant plastic and reconstructive
surgeons, consultant vascular surgeons, surgical care practitioners, specialist nurse practitioners, surgical device company clinical trainers and perfusionists.
Aspects of webinar delivery
These webinars were designed with various cardiothoracic
surgical topics ranging from the life of cardiothoracic practitioners during the COVID-19 pandemic to the impact on
cardiac surgery during the COVID-19 pandemic. The mode
of delivery was virtual using a commercial platform (Cisco
Webex, US). The didactic/interactive teaching method was
adapted with PowerPoint presentations followed by series of
open discussion and question and answer sessions. Each
webinar was allocated a 2.5 h time slot but 90% extended
to 3 h. Each webinar session had five different topics in a
chosen area delivered by appropriate health care practitioners with different educational backgrounds.
A link to an online survey (Appendix 1) was sent to all
participants via email to complete between April 2020 and
April 2021. The survey link was sent the day after each
webinar session and participants had 2 weeks to complete
the survey, which then closed automatically. Apart from the

B. Krishnamoorthy et al. Cardiothoracic surgery CPD: online webinars

initial email link for the survey, no further contact or
reminder was sent to avoid disturbing participants during
the pandemic crisis period. The survey was completely
voluntary with no incentive offered, and the results were
collated automatically on the online commercial platform.
Only completed surveys were included for final analysis.
All 16 webinars were conducted with 2- to 3-week intervals
on Saturday evenings to improve attendance and engagement of the participants. We did consider work and life
balance and offered working week webinars, but our participants specifically voted for weekends (98%) rather than
weekdays (2%). Our previous courses and surveys have
demonstrated that our health care practitioners tend to be
busier with work and family commitments during weekdays. This was confirmed when we allocated one of the
webinars to take place on a Wednesday evening, where
only 17 delegates attended compared with a median 81
attendees for the other webinars (Fig. 1).

Surgical webinar curriculum development
Each webinar was designed and aligned with the surgical
curriculum by the chair and co-chair of the session and
ratified by the multidisciplinary team5 presenters. The individual content of each programme was discussed with every
individual presenter to make sure that the learning outcomes were covered. The faculty members were identified
from different parts of Great Britain and Ireland with
greater focus on their expertise in the cardiothoracic speciality and they were invited to take part in these webinars.
Once their participation was confirmed, the details of the
webinar, topics, curriculum and learning outcomes were

Figure 1. An overview of the number of participants at each
webinar. The lowest number of attendees was observed for the
single webinar scheduled on a weekday evening.
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discussed via email correspondence. The details of the 16
topics are listed in Table 2.
Ethical consideration and governance
Our teaching and surveys were designed and conducted as
part of our associations’ charitable educational purpose with
no financial gain or profits. All the participants and faculties
participated and registered on a voluntary basis with no
contractual agreements. All the participants and faculties
provided verbal consent to complete the survey after the
webinar teaching. Verbal consent was also obtained to
record the sessions and post them on various social media
sites with no details identifying patients/participants.
All the recorded sessions were edited and any sensitive
information that was discussed or presented during the
webinar was removed. All the faculty members were
instructed not to add any patient details or images with
identifying details. The unpublished local departmental
data presented during the webinar were removed during
editing as per a request from the faculty.
To protect the details of all the participants in accordance
with the Data Protection Act and General Data Protection
Regulation guidelines (2018), all information was handled
by the course director (B.K.). Details were stored on a commercial online platform (Cisco Webex and Survey Monkey),
which was protected with usernames and passcodes. All the
videos were edited by the honorary secretary of the ACT
SCP (J.P.) and were rechecked by B.K. for accuracy and
quality assurance.
Survey instrument
A 10-item survey instrument (Appendix 1) was designed to
cover specific questions related to learning outcomes, structure of the didactic teaching, illustrative examples, teaching
methods, interactive/communication, video quality, opportunity for delegates to ask questions and overall experience
of the webinar. The survey questionnaire was designed and
validated by five experienced practitioners. The survey time
was kept short (55 min) to maximize participation and
minimize unresponsiveness during this global crisis. The
median time for each person to complete the questionnaire
was 2.35 min. The survey was designed (B.K., S.R.) on a
secure electronic survey instrument commercial platform
(Survey Monkey, US).
Statistical analysis
All recorded survey responses were compiled, and descriptive information presented as a percentage of the respondents. For each question, ordinal answer options were
provided on a Likert scale from strongly disagree to strongly
agree. The proportion of each response was calculated for
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Table 2. List of topics and subtopics in each webinar
Topics

Subtopics

Webinar 1: Life and role of cardiothoracic practitioners during the COVID19 pandemic

Experience of working as a nurse in an intensive therapy unit and as a consultant cardiothoracic surgeon
Working in London and my experiences during COVID-19, the hard-hit city in the UK
Working in an intensive care unit and fear of family life
Experiences of deployment and working in the occupational health department
Experience and personal instability of working in COVID wards
Radiological implications and findings on patients with COVID-19
Anaesthetic considerations and treatment plan for patients with COVID-19
Surgical consideration on thoracic surgery patients who are having surgery during the COVID-19 pandemic
Nursing challenges and care of thoracic patients during COVID-19
Destressing with virtual yoga and mindfulness during COVID-19 (theory and practical)
Tai chi and acupuncture session during COVID-19 (theory and practical)

Webinar 2: Thoracic surgery during
COVID-19

Webinar 3: Mental health and wellbeing
for cardiothoracic health care practitioners during COVID-19
Webinar 4: Cardiac surgery during the
COVID-19 pandemic

Webinar 5: Endoscopic vein harvesting
and fear of aerosol generation during
the COVID-19 pandemic
Webinar 6: Atrial fibrillation

Webinar 7: Research and audit in cardiothoracic surgery during the COVID19 pandemic

Webinar 8: Extra-corporeal membrane
oxygenation (ECMO) during the
COVID-19 pandemic

Webinar 9: Major wound complications
and management in cardiac surgery

Webinar 10: Common thoracic surgical
procedures

Webinar 11: Aortic dissection and thoracoabdominal surgery

Webinar 12: Robotic thoracic surgery

Webinar 13: Thoracic chest wall reconstruction surgery

Webinar 14: Human factors and physiotherapy in cardiothoracic surgery

Webinar 15: Non-medical prescribing in
cardiothoracic surgery

Webinar 16: Tracheal surgery in the 21st
century

Incidence of coronary stenting and cardiology workload during COVID-19
Perspectives of cardiac surgery during COVID-19
National impact on cardiac surgery
Cardiac surgery national workload and staff deployment
UK concerns about minimally invasive surgery and aerosol generation during COVID-19
National impact of endoscopic vein harvesting during the COVID pandemic
Benefits of endoscopic vein harvesting during the COVID-19 pandemic
Current guidelines of minimally invasive surgery
Surgical atrial ablation
Perspective of a thoracic surgeon on left atrial appendage management
Perspectives of a cardiologist on atrial fibrillation diagnosis and management
Perspectives of an AtriCure device specialist and national/international guidelines/data
Why respiratory researchers are asked to keep a diary during COVID-19 pandemic
Importance of clinical research in cardiothoracic surgery
Impact of COVID-19 on student research: a discussion from postdoctoral researcher,
MSc researcher, MCh and PhD researcher
Importance of COVID and non-COVID research during the pandemic
The incidence and management of veno-venous ECMO
Veno-arterial ECMO
Perspectives of a perfusionist on ECMO intervention during COVID-19
Nursing perspectives on ECMO intervention on patients with COVID-19
National/international guidelines and perspectives on ECMO during the COVID-19 pandemic
Chest wall reconstruction for deep sternal wound infections
Importance of national surgical site infection audit in cardiac surgery
Non-healing leg wound ulcers after vein harvesting on donor legs
Use of PICO dressing as a preventive measure on sternal and leg wound infections
Preoperative review of cardiac patients at risk of wound complications
Preoperative pulmonary function tests and objective functional testing
Endobronchial interventions: dilatation, debulking and stenting
VATS vs, open lobectomy: indications, benefits, and drawbacks
Intraoperative mediastinal lymph node strategies
Different types of guns, staplers in thoracic surgery: preferences, complications, tips and pitfalls
Type A aortic dissection surgery in the 21st century
Acute type B dissection management
Long-term thoracoabdominal sequelae of the dissected aorta
The role of the advanced practitioner in the aortic surveillance clinic
Tips and tricks for a successful robotic thoracic programme
Anaesthetic considerations for robotic thoracic surgical procedures
Video-assisted thoracoscopic surgery vs. robotic lobectomy
The role of the surgical care practitioner in robotic surgery
Role of the plastic surgeon on thoracic chest wall reconstruction
Anaesthetic considerations for a chest wall reconstruction procedure
Surgical management of thoracic chest wall reconstruction
Thoracic chest wall tumours
Patient safety and human factors in cardiothoracic surgery
Human factors in the perioperative environment
Development of physiotherapy and rehabilitation in cardiothoracic surgery
Role of physiotherapy and rehabilitation in thoracic surgery
Role of non-medical prescribing
Secondary prevention medication in cardiac surgery
Pain management and current guidelines in cardiothoracic surgery
Pharmacist audit on recurrent mistakes and most common questions
State-of-the-art tracheal surgery in the 21st century
Tracheal resection and reconstruction
Tracheomalacia: an overview
Nursing challenges and management of patients
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each individual webinar and compared between sessions
using the 2 test. The total number of views on social
media platforms was also recorded and is displayed as raw
value.

disagree. Again, there was variation in the proportion of
agreement between webinars, although this fluctuation was
observed between those who agreed versus strongly agreed
(P 5 0.0001, Fig. 2).

Results

Was the webinar video clear?
The lowest level of agreement was observed for the question
of whether the webinar video was clear, although most still
agreed (57.7% stated that they would strongly agree, 37.0%
agree, 4.7% neither agree nor disagree, 1.0% disagree and
0.3% strongly disagree). There was some variation in the
proportion of each answer between webinars (P 5 0.0001,
Fig. 3).

Structure of the webinar
Participants were asked to consider whether the webinar
sessions were clearly structured. Survey respondents were
largely in strong agreement that the webinars were indeed
well structured (79.0% strongly agree vs. 17.0% agree vs.
3.2% neither agree nor disagree vs. 0.7% disagree vs. 0.1%
strongly disagree). However, the proportion of each
response did vary between webinars (P 5 0.0001, Fig. 2).
Communication
In response to the question “was the information about
crucial aspects of the topic communicated clearly in the
webinar?”, most of the respondents were again in strong
agreement (81.7% strongly agree, 15.0% agree, 2.6% neither
agree nor disagree, 0.4% disagree and 0.4% strongly disagree). Again, there was a difference in the proportion of
each response between the different webinars (P 5 0.0001,
Fig. 2).
Learning outcomes
Most of the respondents strongly agreed that the webinars
provided clear learning points for participants. The overall
combined breakdown of responses from participants was as
follows: 74.8% strongly agree, 21.6% agree, 3.2% neither
agree nor disagree, 0.4% disagree and 0.1% strongly disagree. Again, there was a significant difference in the
responses between webinars (P 5 0.0001, Fig 2), although
most were in agreement or strong agreement.
Illustrative examples on the topic
The response to the question “was there good use of illustrative examples?” was found to be one of strong agreement.
Most respondents either agreed or strongly agreed with the
question (75.1% strongly agree, 23.1% agree, 1.5% neither
agree nor disagree, 0.1% disagree and 0.1% strongly disagree). Although the overall response was highly positive,
there was some variation in the proportion of each response
between webinars (P 5 0.0001, Fig. 2).
Teaching methods
The participants were asked to consider whether the teaching and presentation methods were appropriate. Again,
there was strong support for the methods used, with
84.1% saying they strongly agree, 14.4% agree, 1.2% neither
agree nor disagree, 0.3% disagree and 0.3% strongly

Presentation pace, timing and speaker
The pace of the presentation, timing and the speaker presentation (clear and concise) was rated as strong agreement
(78.8% strongly agree, 18.3% agree, 2.0% neither agree nor
disagree, 0.3% disagree and 0.1% strongly disagree). The
responses differed significantly between webinars but again
only with respect to the proportion responding agree or
strongly agree (P 5 0.0001, Fig. 3).
Participants given enough time to ask questions
In response to the question “were all delegates given adequate opportunity to ask questions?”, most either agreed or
strongly agreed (90.8% strongly agree, 7.9% agree, 0.9%
neither agree nor disagree, 0.0% disagree vs. 0.4% strongly
disagree). No 2 test could be performed due to the lack of
positive responses in the “disagree” column.
Questions answered appropriately by the speaker
Most participants who responded to the survey were in
agreement that the questions asked during the webinar
were answered appropriately by the speaker (84.7% strongly
agree, 13.3% agree, 1.0% neither agree nor disagree, 0.4%
disagree and 0.6% strongly disagree). There was significant
differences in the proportion of each response between
webinars, but again this reflected a change in the predominance of either agree or strongly agree (P 5 0.0001, Fig. 3).
Overall enjoyment and was the webinar educational?
The participants were asked “did you enjoy the webinar
overall and was it educational?”. This question had the
strongest agreement of all, with 94.7% saying they strongly
agree, 5.1% agree, 0.1% neither agree nor disagree, 0.0%
disagree and 0.1% strongly disagree. No 2 test could be
performed due to the lack of positive responses in the
“disagree” column.

62

B. Krishnamoorthy et al. Cardiothoracic surgery CPD: online webinars

Figure 2. An overview of the comparison of ten webinars on the structure, learning outcomes, teaching methods, communication and
illustrative examples of the subject.

Social media attention
The webinars garnered significant attention with regard to
the total number of people watching on release for wider
viewing. Overall, there have been 42,576 views to date (28
February 2022).

Discussion
The global COVID-19 pandemic imposed numerous challenges on6 our association and members. We are navigating
through these unprecedented times with careful planning
and preparation of teaching/learning opportunities for our
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Figure 3. An overview of the comparison of ten webinars on the presentation, clarity, quality of the video and opportunity to ask questions and
answers.

cardiothoracic community. We have observed from our
results that a decrease in clinical duties and the ease of
use of virtual platform meetings have allowed the participants to regularly attend the webinars even at weekends.
According to the Royal College of Psychiatrists, the mental
health of the general public has deteriorated such that 43%
of its members were reporting seeing an increase in urgent
and emergency cases, including patients who had suicidal
thoughts or were self-harming in May 2020 during the first
UK national lockdown.7 It is integral to ensure communication with other people via digital options and health

solutions during the pandemic to reduce the incidence of
mental illness.8 One of the priorities of our joint association
(Table 1) is the mental health and wellbeing within our
cardiothoracic community. We therefore also offered a
webinar focusing on mental health and wellbeing, which
included a session on yoga, mindfulness and tai chi as
part of the live teaching and practical session. This was
well received by participants who actively engaged with
instructors.
Our posters and session recordings were viewed on social
media 42,576 times, which shows the potential reach of our
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online webinar teaching platform. We have observed that
problems occasionally arose with Wi-Fi networks, video
quality and sound, but this was often dependent on the
individual’s Wi-Fi connection. It was a problem that was
beyond our control, and this needs to be taken into consideration when planning any online education event. On a
positive side, the reach of these webinars has benefitted
delegates far from the British shores, raising awareness
about our organizations as well as our educational offering.
Although the benefits of providing online education during
the COVID-19 pandemic are clear, there are also significant
future potential advantages to the development of an online
platform for teaching delivery. First, many practitioners are
unable to attend face-to-face sessions due to work commitments and geographic restrictions. By having sessions available online, there can be greater participation because
attendees do not necessarily have to schedule leave to
attend but have the possibility of attending virtually from
their own home once their work commitments are completed. Furthermore, as these sessions can be recorded and
made available at a later date, there can be additional ad hoc
access for those unable to make it at a specific time. In
addition, the provision of an online digital education platform negates any geographic restrictions and opens up
global access. This allows us to foster greater communication between practitioners from different countries who may
wish to take part and learn from our curriculum.
Limitations
One of the main limitations with these online educational
webinars is that there can be no hands-on simulation or wet
lab activities,9 which are vital to enhance these practitioners’
learning away from the operating theatres. However, we
argue that safety of these practitioners is paramount
during the present threat of COVID-19 infection. The use
of a virtual platform can bring communication alive
between our cardiothoracic community practitioners but
the lack of physical and social interactions among participants alters the overall experience. Despite these limitations,
the virtual platform offered a social interaction bubble for
multidisciplinary practitioners, a means to support each
other emotionally and mentally in challenging times, as
well as maintaining CPD.

Conclusion
The results of our study have demonstrated that there are
benefits to virtual learning including digital communication.
However, there is a lack of physical/social interactions,
which are vital for our wellbeing. The virtual platform
offered a social interaction bubble of multidisciplinary

practitioners, to support each other in challenging times
as well as benefit from each other in maintaining CPD
but mainly an emotional and mental support mechanism
network.
We need to adopt and evolve our strategies and execution
of educational platforms to offer CPD as well as offer emotional support bubbles in the challenging changes occurring
during this global COVID-19 pandemic.
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Appendix 1. Webinar survey questionnaire

a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
3. Was there any clear learning points in the webinar
presentations?
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
4. Was there good use of illustrative examples in the
webinar presentations?
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
5. Were the teaching/presentation methods appropriate?
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree

1. Was the webinar session clearly structured?
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
2. Was the information about the crucial aspects of the
topic communicated clearly in the webinar?
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e. Strongly disagree
6. Was the webinar video clear?
a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
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7. Was the presentation pace, timing and speakers clear
and concise?

9. Were the questions answered appropriately?
a. Strongly agree

a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
8. Were all delegates given adequate opportunity to ask
questions?

b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree
10. Did you enjoy the webinar overall and was it
educational?
a. Strongly agree

a. Strongly agree
b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree

b. Agree
c. Neither agree nor disagree
d. Disagree
e. Strongly disagree

