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Abstract

Background and Objectives: Social distancing and quarantine requirements imposed during the COVID-19
pandemic necessitated remote training in many learning situations that formerly focused on traditional in-
person training. In this context, we developed an adaptive approach to teaching laceration repair remotely
while allowing for synchronous instruction and feedback.

Methods: In April 2020, 35 family medicine residents from 4 programs in the Midwest United States
participated in a real-time, remotely-delivered, 2-hour virtual procedure workshop of instruction in suture
techniques for laceration repair. Paired-sample t tests compared scores of learner self-con[dence
obtained during pre- and posttests. We interpreted short-answer responses with a mixed-methods
analysis. Residents submitted photos and videos of suture techniques and received formative feedback
based on a prede[ned rubric.

Results: All residents completed the pre- and posttests. The posttest scores for self-con[dence across
the participants showed signi[cant improvement for all suture techniques. Of the 67 short-answer
responses, 38 responses (56.7%) were positive; 9 (13.4%) negative; 8 (11.9%) neutral; and 12 (17.9%) a
combination of positive and negative. The workshop was rated by 34 residents (97.1%) as either “about
the same as prior training experiences,” “better than prior training experiences,” or “much better than prior
training experiences.”

Conclusion: Learners reported that a remotely-delivered, real-time, synchronous suture technique
workshop was a valuable experience. Further research is needed to establish the edcacy of this platform
to promote procedural competence.

Introduction
COVID-19 fostered shifts in training of resident physicians. During the initial outbreak, social distancing and
isolation requirements by hospitals and the Centers for Disease Control and Prevention (CDC) limited in-person
gatherings. This forced training institutions to abandon traditional in-person teaching methods. Asynchronous
online didactics have been considered comparable to in-person teaching, though traditional procedural training
involves direct supervision.  Procedural self-study and blended virtual courses with faculty facilitation have
been described as methods for learning procedures remotely.  Remote simulation teaching of procedural skills
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has shown edcacy and favorability in surgical residencies.  Synchronous remote teaching of procedural skills
for primary care has not been widely reported.

There are no widely adopted best practices for virtual learning in family medicine. In a review of 24 articles
about health science e-learning, Regmi and Jones identi[ed enablers and barriers to teaching cognitive content
and procedural skills.  Videorecording of suture and knot-tying skills has been used to remotely and
asynchronously assess performance and provide feedback.  Teaching surgical skills with internet-based video
for obstetric interns has been demonstrated as an effective and well received method.  While studies of
e-learning have shown live sessions to be more highly rated than static prerecorded sessions, essential
components and techniques for teaching procedural skills with virtual remote technology have not been
identi[ed.

Our primary objective was to assess how learners would compare remote procedural skills training with
traditional, in-person instruction. We focused on laceration repair as an essential primary care skill. To comply
with social distancing recommendations from the CDC, we were unable to include a comparison group.

Methods
Setting and Participants
A total of 35 resident physicians from 4 family medicine programs in the Midwest United States participated in
a 2-hour workshop designed for synchronous remote instruction of laceration repair techniques. The Mayo
Clinical Institutional Review Board deemed the study project exempt from approval.

Participants prepared by reviewing articles about laceration repair and wound care.  Participants completed
a pretest that assessed cognitive understanding of key points. They also rated self-con[dence regarding
knowledge of indications and performance of techniques for laceration repair on a 10-point scale. An uncooked
chicken model was chosen for reasonable [delity, availability, and low cost (Figure 1).  Faculty at each site
were responsible for providing supplies and ensuring video was set up appropriately.

The online session was delivered via Zoom. A faculty physician presented critical learning points interspersed
with explanations and demonstrations of instrument handling for [ve suturing techniques (simple interrupted,
vertical mattress, horizontal mattress, subcuticular, and corner suture), including instrument ties. Another
faculty assisted the presenter to ensure video quality and smooth screen sharing. Live stream was created with
computer tablet camera positioned horizontally on a platform above the model.

Participants set up practice stations remotely. They practiced each technique along with the demonstration and
had opportunity to ask questions in real time. Residents were instructed to provide a photo or video of their
work for review. Faculty provided formative feedback to the residents using a grading rubric that was created
for this activity.  Rated characteristics included edge approximation, pattern, symmetry, spacing, suture
tension and adequacy of ties. If video was submitted, handling of tissue and instruments, and execution of
suture patterns were also evaluated.

The session concluded with the posttest, including participant feedback. Learners were asked to rate the
learning experience overall using a 10-point scale. They compared the workshop with previous laceration repair
educational experiences using a 6-point rating scale with anchor descriptions. Learners had opportunity to
provide reasons for their answers to each question.

Analyses
Methods to assess value of the workshop included comparison of pretest/posttest responses, feedback from
participants, and analysis of submitted images. Pre/posttest scores and self-con[dence ratings were
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compared with use of paired-samples t test assuming unequal variance. We interpreted short-answer
responses with a mixed-methods analysis.

Results
Thirteen postgraduate year (PGY)-1, 10 PGY-2, and 12 PGY-3 family medicine residents completed both the
pretest and posttest. Posttest score for all (mean [SD], 11.09 [1.40]) was signi[cantly higher than pretest score
(mean [SD], 9.26 [2.01]; P<.001; Table 1). Pre/post self-con[dence ratings showed statistically signi[cant
improvement for every question on posttest (Table 2).

We completed mixed-methods analysis to assess the learners’ perception of the workshop. We categorized
comments as positive, negative, neutral, or a combination. Of the 67 responses, 38 (56.7%) were positive; 9
(13.4%) negative; 8 (11.9%) neutral; and 12 (17.9%) a combination (Table 3). Comparing to previous education,
5 of 35 (14.3%) rated the session “much better than prior training experiences”; 11 (31.4%) rated it “better than
prior”; 18 (51.4%) rated it “about the same as prior”; no learner rated it “worse than prior”; and 1 of 35 (2.9%)
rated it “much worse than prior” (Table 4). Overall satisfaction for the course was higher for PGY-2 (80.0%) and
PGY-3 (61.9%) participants than for PGY-1 (34.6%), but results between classes were not statistically
signi[cant.

Limitations of the video platform prevented faculty from observing all the learners in real time, so we asked
participants to upload photos or videos for evaluation and feedback. Fifteen learners submitted media for
review. Using the grading rubric we developed to assess learner skill, a faculty member provided individualized
formative feedback to learners based on their observed strengths and de[ciencies. The rubric evaluated
learners on individual suture skills such as instrument handling, respect for tissue, and characteristics of the
sutures themselves.  A maximum of 24 points were given for satisfactory performance on all domains. The
average score was 95%. The media was stored on a secure server with access limited to investigators.

Discussion
The main objective of this study was to evaluate learner perception of remote procedural training. We did not
use an objective measure of learning performance, but instead relied on learner self-assessment. It is widely
reported that self-assessments often fail to accurately renect true learning.  Due to the social distancing
requirement, we were unable to have a comparison group for study. We attempted to overcome these
limitations by asking learners to directly compare their experience with remote training to their experiences of
prior in-person training. Additionally, qualitative evaluation of free-text comments provided insight into learner
attitudes regarding remote training. While we were able to gather learner performance data following the
training, we cannot draw conclusions about how learners would have performed in this training compared with
different circumstances.

Now that social distancing guidelines have been relaxed, further investigation into remote procedure training
should include direct comparison between remote vs in-person methods. Although the grading rubric appeared
useful for providing formative feedback, this study was not designed to provide validity evidence for this tool.
We suggest further investigation into the utility and validity of this rubric, which could be promising as a tool for
formative assessment of laceration repair.

Conclusion
COVID-19 social distancing guidelines promoted development of instruction techniques that will engage,
challenge, and increase competency for resident physicians. Research on virtual procedural training
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demonstrates the potential for this to be an effective teaching method. Most residents reported this workshop
was a valuable, positive experience. Our results support use of virtual procedural education to augment skill for
laceration repair in primary care.

Tables and Figures
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