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Abstract
Background
To cope with COVID-19 pandemic control precautions, many surgical residency programs have
adopted a Declared Health Emergency (DHE) rotation to minimize exposure to the COVID-19.
We evaluated the experience and educational value of virtual education activities by reviewing
the perceptions of the DHE rotation participants through survey questionnaire analysis.
Methods
Participants of the DHE rotation virtual educational activities *vor2 asked to complete a survey
questionnaire describing their perception and experience.
Results
The survey response rate was 100% (faculty-r="", esidents-n=8, NP/PA-n=4). The majority
reported that virtual activities required m-nir.al technical skills (n=17,68%). Compared to the
traditional in-person conferences beicre the pandemic, the majority reported that they
participated in virtual rounds mor~ o.tea or the same (n=22,88%), that the overall level and
quality of interactions were the ~ame or better (n=19,76%), and that the knowledge gained was
the same or more (n=22 °Ry.) All respondents reported that virtual conferences educational
objectives were met.
Conclusion
The quality of education and knowledge-gain during the virtual educational activities are
equivalent or better than in the traditional face-to-face activities. The use of technology in virtual
educational activities is a practical and convenient approach to achieve the desired educational

objectives during and potentially after the COVID-19 pandemic.
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Introduction

The wide and rapid spread of COVID-19 followed by the declaration of a global
pandemic on March 11, 2020 forced residency training programs to adopt Declared Health
Emergency (DHE) rotations. Under such a strategy, residents are divided into two groups. The
first group is assigned to hospital duties (i.e., direct patient care, rounding on inpatients, and
covering urgent surgeries). At the same time, the second group is tu >tay home and participate in
virtual learning. The goal of this restructuring has been to mir:=.2 exposure to both residents
and patients, optimize the workforce to assure maintenance ~f providing optimal patient care,
and promote residents' well-being.
Our program curriculum restructuring was specific~«v designed within the constraints of the
COVID-19 pandemic. While part of the cu ‘ric.lum is directed toward disaster management and
emergency preparedness, it did not lose 1>cus on continuing surgical training in all six aspects of
core competencies.
In this study, we sought to exan. ne and evaluate our faculty and trainees’ experience with the
restructured virtual educati~na! ~ctivities by analyzing data collected through survey
questionnaire.
Methods

During COVID-19 pandemic, DHE rotation was introduced on urgent basis to
accommaodate the new social physical distancing and other pandemic control precautions.
Therefore, the residents were divided in two groups that alternate weekly on two different
rotation curricula. One group would be involved in the in-hospital patient surgical care and

activities while participating in the group and department virtual activities. The second group



does not participate in the in-hospital patient surgical care activities for that week. Instead, they
participate in the Disaster and Emergency Preparedness (DMEP) curriculum, study/SIM lab

training plan, and the department virtual meeting and group learning activities.

Disaster and Emergency Preparedness (DMEP) curriculum

The United State Department of Homeland Security and Federal Emergency
Management Agency and its Center for Domestic Preparedness ofi_* courses and training in
disaster management in a wide variety of contexts and discipline.  For the rapid deployment of a
virtual course experience for surgical residents we utilized *he ~CS DMEP course manual to
identify the areas that were felt to be key areas for surge.< (0 be well-versed in (1). We next
surveyed the courses offered by FEMA's CDP (2) ar.d Jetermined that the following online
course modules would be appropriate for th.e re sidents to complete: 1S-100 Introduction to
Incident Command System for Healthc.e/Hospitals, IS-700 National Incident Management
System, An Introduction, 1S-800 Natio 1a) Response Framework, An Introduction, and 1S-0520
Introduction to Continuity of Operauons Planning for Pandemic Influenzas. This was then
structured in a flipped classroom model, where the off-site residents would complete modules
individually and submi ~ iief response paragraph with specific focus to subject matter
comprehension, critical analysis, and application. They were provided a graded evaluation on
these three areas ranging from excellent, good, satisfactory, and needs improvement. During
their off-site weeks, they participated in online virtual discussion forums designed to highlight
the key features of the online modules they had completed and how it applied to their own
experiences as surgical residents during the COVID-19 pandemic. Finally, the residents
underwent a capstone virtual case scenario with assigned role-play developed in a manner

similar to the simulated exercises conducted by FEMA's CDP on-site courses for certification in



leadership in disaster preparedness. After completing the virtual case scenarios, the residents

completed a brief survey on their course experience and knowledge enhancement.

Virtual educational activities during the emergency rotation

The emergency rotation consisted of the following virtual key activities (1) virtual
general surgery rounds, (2) virtual trauma rounds, and a (3) virtual disaster management course.
The virtual general surgery and virtual trauma rounds were held ev.-v weekday; general surgery
at 7am (for 60 minutes) and trauma at 11:30am (for 30 minutes). Di'ring virtual rounds, on-site
residents presented each patient on the service as if they wore piesenting them on teaching
rounds including pertinent review of imaging and labs, a4 yresentation of assessment and plan.
Remote, audiovisual, participation was conducted '121n j an online/virtual meeting platform. The
virtual meeting platform used (Cisco-Webr x) v /as provided and recommended by the university.
It has reasonable levels of security meas 'res that complies with the HIPAA regulations, along
with the ease of use, and practicalitv (3. Participants were encouraged to ask questions and there
was also directed questioning fr-'m v 2 supervising attendings to remote participants. In addition,
the weekly grand rounds, mo.*ality and morbidity rounds, the journal club sessions, and the

SCORE or Decker sessions un Thursday morning were conducted virtually.

Study design

This study is designed to examine and evaluate the experience of virtual surgical
educational activities that replaced the traditional face-to-face educational activities of the
curriculum before COVID-19 pandemic. The theoretical framework in this study is based on the

social and the connectivism learning theories (4-5).



In order to evaluate the educational experience, all residents, nurse practitioners/physician
assistants (NP/PA), and surgeons who participated in the DHE rotation were asked to complete
the survey questionnaire describing their perception and experience.

A special survey for the study was developed by the authors based on the active elements
and issues of the curriculum that were discussed among residents and faculty attending during
the rotation. The survey was reviewed and vetted by the program director, associates program
director, program coordinator, curriculum-editing faculty, and the suraical disciplines chairman,
who all participated to varying degrees in the virtual educatior2! activities. The domains that
were covered in the survey are the educational value, the us~ ot educational technology, and the
practicality of use. The study was exempted by the Institu:*unal Review Board for anonymity of
participants. The survey was electronically distribc*2d (0 all participants using Qualtrix platform.
All results were collected electronically ey :ep* one that was submitted by paper.

Results

Twenty-five survey questionnaires **er > cent by email (n=24) or paper format (n=1) to all
participants of the virtual educa..2nai activities of the General Surgery Department, Central
Michigan University Colleza L* ‘Vedicine, during the DHE rotation. Response rate was 100%
[faculty, n=12 (52%); resdents, n=8 (32%); and NP/PA, n=4 (16%)] (Table-1). The majority of
responders most often participated in the virtual educational activities from hospital (n=13,
52%). While, other responders most often participated from home (n=9, 36%) or academic office
(n=3, 12%). When asked “from what other places did you participate?”, responders reported that
they less often participated from home (n=12, 48%), hospital (n=11, 44%), academic office (n=8,
32%) and/or other places (i.e. library or car) (n=7, 28%). Participants most often logged in the

online activity using a laptop computer (n=15, 60%), a smart phone (n=5, 20%), a desktop



computer (n=4, 16%), or an electronic tablet / iPad (n=1, 4%). When asked “what other devices
did you use to log in?”, responders reported that they less often logged in virtual activities using
smart phones (n=16, 64%), desktop computer (n=8, 32%), laptop computer (n=8, 32%), and/or
electronic tablet / iPad (n=6, 24%). The majority of responders reported that they preferred
participating in the virtual activities using a laptop computer (n=15, 60%). Other participants
preferred using a desktop computer (n=5, 20%), a smart phone (n=4, 16%) or an electronic tablet
/iPad (n=1, 4%). The majority of participants (n=15, 60%) most cui."monly participated in the
virtual activities audio-visually. While, 10 participants (40%) =~ 2s: zommonly participated using
audio only mode. When asked “what mode do you prefer t. have other participants use?”, 13
participants (52%) preferred audio-visual mode, 2 (8%) p. =rerred the audio only mode, and 10
(40%) did not have a specific preference. All resacr.de.s (n=25, 100%) participated in virtual
grand rounds and morbidity and mortality -onfzrences. Eighteen responders (72%) participated
in virtual didactic sessions, 16 (64%) pai:icipated in virtual clinical rounds and 13 (52%)
participated in separate personal te!~-ccn*erence with faculty or residents. When asked “what are
your preferred virtual activities .~ paiticipate in?”, responders reported that morbidity and
mortality conferences were the = 0st preferable virtual activity to participate in (n=20, 80%),
followed by grand rouna. (n=17, 68%), didactics (n=11, 44%), virtual clinical rounds (n=11,
44%), and separate personal teleconference with faculty or residents (n=4, 16%). The vast
majority of the responders (n=22, 88%) reported that they participated in virtual clinical rounds
more often or the same, compared to the traditional in-person meetings before the pandemic. The
majority of participants (n=12, 48%) reported that they had in average 3-5 interactions
(presenting, asking/answering questions, commenting) per virtual meeting. While, 8 participants

(32%) had an average of 1-2 interactions per meeting. The majority of participants (n=19, 76%)



reported that the overall level and quality of interactions between participants during virtual
educational activities were the same or better compared to the traditional in-person conferences
before the pandemic. The majority of responders reported that virtual activities required minimal
technical skills (n=17, 68%), and that the quality of audio-visual connectivity was either good or
excellent (n=20, 80%). All responders (n=25, 100%) reported that virtual meetings and
conferences educational objectives were met and 22 (88%) reported that the knowledge gained
during the virtual activities was the same or more compared to the a1, nerson conferences before
the pandemic. The majority of the responders (n=12, 48%) eit=~r Jizagreed or strongly disagreed
that they felt isolated from faculty and peers during the rotaion, and 21 (84%) reported that they
experienced disinterest/absentmindedness the same or les. ften compared to the traditional in-
person conferences before the pandemic. The majctv of responders (n=16, 64%) reported that
the virtual format of the meetings/conferer ~es allowed them more time for other activities such
as research, clinical work or administrati @ activities. The majority of the responders agreed that
the surgery program should contini*~ ir,2king morning hospital rounds (n=16, 67%) and grand
rounds / M&M (n=22, 88%) av. 'abie in a virtual format when the pandemic is over. When
asked about how to impro*~ u.~ guality/knowledge gain of the clinical virtual rounds, the
responders suggested tha: all participants should visually interact in the meeting using a video
camera for better engagement in the educational activity. In addition, responders suggested that
meetings should be shorter to allow more time for other educational / clinical activities and that a
short feedback survey be added at the end of each session to evaluate its educational value.
Discussion

Distance education using virtual rounding and meetings has become a common practice

during COVID-19 pandemic. Several institutions have adopted variable forms of distance



education tools and practices to accommodate the current limitations in face-to-face educational
activities (6-9). The authors of this study chose to review and evaluate the local experience
systematically to analysis and construct conclusions based on the social constructive learning
theory.

The domains that were assessed in the study include the technical aspects and technology
tools, the learning process and outcomes, and the social context with the convenience and
practicality aspects. The experience is considered blended learning u>at combines both the newly
introduced virtual meetings and the face-to-face clinical educ~:in.2! activities (10).

The technical aspect of the experience including the :echnology tools and devices, the
process and preference of use, the audio-visual median a1.-* connectivity, and the challenges or
troubleshooting were evaluated by specific questic~s ¢ survey questionnaire.

In spite of the minimal preparation and tra’ainr, prior to the beginning of the experience, the
survey data indicate that the process of u.~ virtual meetings was conducted reasonably
efficiently, clearly and practically. **’hcther additional educational technology training and
preparation could result in furthc* improvement and optimization of the educational quality and

outcomes is unknown. Ger~ra 'y

Pa

instructors need continuous improvement and motivation to
teach online (11). There .~ ciear dominance for the use and preference of the mobile devices.
Studies of the devices used in higher education online learning showed higher use of laptops
among other mobile devices (12). The screen size and spectrum of computing services while
maintaining mobility might explain this preference. There is slightly higher rate of use of the
audio-visual participation mode than the audio only mode. Participating with audio-visual will

likely simulate the traditional face to face and enrich the social context.



The educational outcome and quality of education were measured by the number of
interactions, meeting the educational objective, and the knowledge gain as perceived by the
participants. The rate of participation in the educational activities is higher in the virtual
meetings than in the face-to-face meetings. Convenience while maintaining effectiveness is a
possible explanation of this finding. As a replacement to traditional face-to-face educational
activities, virtual meetings resulted in achieving the same or better educational outcomes than
face-to-face. This is a significant factor that could affect the choice L* the mode of academic
meetings and activities by educators, programs, and institutiorz i, *=.e future. Knowledge gain
was perceived by most respondents to be the same as, or be*er than, in the face-to-face meetings.
All participants agreed that the objectives of the educatio. =« activities were met. This is another
important indicator of the overall educational qual.tv c. the virtual meetings.

Based on the survey data, the quali’v o the virtual events did not result in disengagement
of attendees. The comfort level and conv.onience obtained in virtual meeting might be the
explanation. There is clear preferer~a t> raaking the academic activities available in the virtual
format in addition to the face-to- “ace after lifting the social physical distancing precautions. That
could be a preference of p=rtic.~uting virtually or just keeping this option available in case it is
needed.

As an indirect implication, the virtual experiences in clinical training may foster more
support, engagement, and facileness with virtual health care delivery. As our survey identified,
64% of respondents felt they had more time for other activities, and therein may be an
opportunity to counter physician burnout via virtual care. Future studies should further explore if

this observation is secondary to a true effect of transitioning from face-to-face activities to virtual



format or is a result of having the remote participants partially relieved from clinical activities
during the DHE rotation.
The study is limited by the relatively small number of participants and by being conducted in a
single program. As the study data were drawn from survey questionnaire, the study is subjected
to response and questions order biases, as well. While, the risk of sampling and non-response
biases is minimal, as all of the DHE rotation participants were included and responded to all of
the survey questions.
Conclusions

Examining and analyzing experiences of virtual mectings and distance education are
scientific approach of improving surgical education during and after COVID-19 pandemic. The
use of technology in virtual educational activities \~ or.ctical and convenient approach to achieve
the desired educational objectives. The sur rey Jata showed that the quality of education,
outcomes, and knowledge gain might be ~omparable to traditional face-to-face activities. Future
studies for the long-term effects, w'-er arplications and use, and in-depth details of the
educational process are requireu *o evaluate this style of surgical education and provide further
recommendations for futur-> us~ In addition, potential negative effects of using the virtual format
on experiencing social isclation need to be further investigated in larger scale studies. Sharing
local experiences and outcomes among programs and institutions are valuable sources in the

meantime.
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Appendix A: Tables.

Table 1: Response to the survey questionnaire

Q1 | What is your academic role?
Faculty Residents NP/PA
13 (52%) 8 (32%) 4 (16%)
Q2 | From where did you most often participate?
Academic office Hospital Home
3 (12%) 13 (52%) 9 (36%)

Q3 | From what other places did you participate? You may choose more than one.
Academic office Hospital Home Others
8 (32%) 11 (44%) 12 (1£%) 7 (28%)
Q4 | What device did you use most often to log in? o~
Desktop Laptop Smet pi one Tablet/iPad
4 (16%) 15 (60%) 5 (20%) 1 (4%)
Q5 | What other devices did you use to log in?  You ma\ ¢i.22se more than one.
Desktop Laptop ~ Zmart phone Tablet/iPad
8 (32%) 8 (32%) 16 (64%) 6 (24%)
Q6 | What device do you prefer to use (if more than cie was used)?
Desktop Laptop _! Smart phone Tablet/iPad
5 (20%) 15 (60%) | 4 (16%) 1 (4%)
Q7 | What was your most common partic’pat on 1node?
Audio only Audio/Video
10 (40%) 15 (60%)
Q8 | What mode do you prefer to ha e 2ti.2r participants use?
Audio only L Audio/Video No preference
2 (8%) | 13 (52%) 10 (40%)

Q9

What activities did you pgﬁcmate in? Choose all that apply.

Grand round M&:." | Didactics | Virtual clinical | Separate personal tele-conference
o~ rounds with faculty or residents
25 (100%) | 5 18 (72%) 16 (64%) 13 (52%)
. (L1U0%)
Q10 | What are your pref_rred virtual activities to participate in? Choose all that apply.
Grand round M&M | Didactics | Virtual clinical | Separate personal tele-conference
rounds with faculty or residents
17 (68%) 20 11 (44%) 11 (44%) 4 (16%)
(80%)
Q11 | Compared to the traditional in-person meetings before the pandemic, | participated in virtual
clinical rounds:
More often Same Less often
11 (44%) 11 (44%) 3 (12%)
Q12 | What would you estimate was your average number of interactions (presenting, asking/

answering questions, commenting) per virtual meeting?

0 1-2

3-5

6-9

>9

2 (8%)

8 (32%)

12 (48%)

2 (8%)

1 (4%)




Q13 | Compared to the traditional in-person conferences before the pandemic, the overall level and
quality of interactions between participants was:
Better Same Worse
7 (28%) 12 (48%) 6 (24%)
Q14 | What was the quality and clarity of audio-visual and connectivity of the sessions?
Excellent Good Needs improvement
6 (24%) 14 (56%) 5 (20%)
Q15 | What do you think were the technical skills you needed to participate?
Minimal More than | can do
17 (68%) 8 (32%)
Q16 | Were the meeting and conference educational objectives met?
Yes » No
25 (100%) ~ 0
Q17 | Compared to the traditional in-person conferences before .he f andemic, the knowledge gained
was
More Same Less
6 (24%) 16 (647 3 (12%)
Q18 | In using virtual rounds and conference sessions, 1 *elt isolated from faculty and peers during the
rotation: )
Strongly agree Agree Neutral !_ _Cisagree Strongly disagree
2 (8%) 8 3 (12%) 9 (36%) 3 (12%)
(32%) _
Q19 | Compared to the traditional in-person -onferences before the pandemic, | experienced
disinterest/absentmindedness:
More often l_ A same Less often
4 (16%) N 16 (64%) 5 (20%)
Q20 | Has this virtual format alle'/ea ,-ou more time for other activities, such as research, clinical
work or administrative ac: ivius?
Ye. No
1R (C19)) 9 (36%)
Q21 | Should we continu» me king morning hospital rounds also available in a virtual format when the
pandemic is over: ‘24 answered the question)
Yes No
16 (67%) 8 (33%)
Q22 | Should we continue making Grand Rounds / M&M conferences also available in a virtual
format when the pandemic is over?
Yes No
22 (88%) 3 (12%)
Q23 | What suggestions do you have to improve the clinical virtual rounds?

Adding a short survey of feedback at the end of sessions to evaluate the quality of event

Have everyone use both video and audio so that they can be seen

Make shorter so residents would have time to place orders and go into OR
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