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ABSTRACT

Background Closed-loop communication (CLC) is associated with decreased medical errors and improved time-to-task
completion during resuscitations. Depriving team leaders of sight during training may accelerate the acquisition of favorable
communication skills; however, its effect on the frequency of CLC is unclear, especially with trainees.

Objective We assessed the effect of depriving interns of sight during advanced cardiovascular life support (ACLS) on verbal
communication patterns and resuscitation confidence.

Methods All interns undergoing ACLS training in June 2019 at a single center were eligible. Interns were randomized to
blindfolded training (BT) or standard training (ST). BT team leaders were blindfolded during practice sessions and permitted to use
sight during testing. Testing scenarios were video- and audio-recorded. Recordings were assessed for teams’ performance and
communication patterns. Participants were surveyed for confidence with resuscitation skills before and after ACLS training.

Results All 87 eligible interns participated in the study (100% participation). Eighty-five of 87 (98%) interns were included for
analysis; 46 were randomized to BT and 39 to ST. Interns in the BT group were significantly more likely to exhibit CLC (mean: BT
20.3, ST 16.6; P =.003), directed communication (mean: BT 4.3, ST 1.5; P < .001), and follower-initiated communication (mean: BT
12.8, ST 10.2; P =.028). There was no significant difference in clinical performance measures or self-reported confidence with
resuscitation between BT and ST groups.

Conclusions Blindfolding trainees results in greater instances of CLC, directed communication, and follower-initiated
communication during ACLS training.

Introduction cardiac arrest situations’ or trauma resuscitation
training.®'°

Depriving team leaders of the sense of sight during
resuscitation is hypothesized to help teams learn
favorable communication skills quicker by removing
distracting visual stimuli and forcing them to practice
clear verbal communication. Studies have demonstrated
blindfolding improves self-reported leadership skills, the
use of CLC, and leadership and communication skills.'*
To our knowledge, no study has explored the impact of
adding blindfolded training on the outcomes of a
standardized resuscitation course, especially with inex-
perienced physicians. We hypothesized that depriving
medical interns of sight during advanced cardiovascular
life support (ACLS) training would lead to better verbal
communication during a testing session compared to
interns not deprived of sight.

Effective communication is an important aspect of
providing safe and reliable patient care."? Intra-team
communication and team leadership are especially
vital components of effective and efficient team
performance during resuscitation events,®” and
communication and leadership during resuscitation
events has been associated with top performing
resuscitation teams.® Closed-loop communication
(CLC) is a technique wherein the sender gives a
message and the receiver verbally acknowledges
receiving the message. CLC has been identified as an
important component of optimal teamwork” and has
been associated with shorter time-to-task completion
during actual resuscitation events.® While communi-
cation may have more of an impact on team
performance than team leaders’ training or experi-
ence,® team communication during resuscitation
events is often suboptimal.” CLC specifically is Methods

frequently underutilized by resuscitation teams during Settings and Participants
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All interns undergoing ACLS training at a single
DOI: http://dx.doi.org/10.4300/JGME-D-20-00620.1 academic medical center in June 2019 underwent
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FIGURE
Five Potential Communication Types
Abbreviations: L, leader; F, follower.

Note: Complete closed-loop communication: team leader directs task;
follower verbally acknowledges specific task. Partial closed-loop
communication: team leader directs task; follower gives non-specific
acknowledgment (“OK”). Open-loop communication: team leader directs
task; follower gives no verbal acknowledgment. Directed communication:
leader directs specific team member (by name or role) to perform task.
Follower-initiated communication: follower initiates communication with
leader to provide input regarding patient status or ask prompting
question.

standardized training in accordance with the Ameri-
can Heart Association (AHA) guidelines, which
includes a didactic presentation regarding resuscita-
tion team dynamics using an AHA-provided video.
The interns were divided into groups, and groups
were randomized to either blindfolded training (BT)
or standard training (ST). Participants were blinded
to the objectives and outcomes of the study. To
achieve ACLS certification, each participant was
required to function as team leader for one practice
and one testing session. Both BT and ST groups were
permitted to view the ACLS algorithms during
practice sessions; however, BT team leaders’ lines of
sight to their team members and manikin were
removed by privacy curtains during the practice
sessions only.

AHA-certified ACLS instructors received written
and verbal orientations to the study and study goals
and taught practice sessions for both groups. The
course faculty read the standardized instructions to
the interns at the beginning of the practice sessions.
For the BT groups, this included instructions on how
they would be deprived of sight. Standardized
practice scenarios and testing scenarios provided by
the AHA were utilized, all of which progress in similar
manners and require defibrillation as a first step
following cardiac arrest. The scenarios were prepro-
grammed to automatically proceed based on either
time elapsed or number of shocks delivered.

Interventions

Team leaders in both groups were permitted to use
sight during the testing sessions, which were video-
and audio-recorded. Instructors for the testing
sessions were blinded to whether groups had been
randomized to BT or ST. Interns completed anony-
mous surveys at the beginning (before randomiza-
tion) and at the end of the course, which asked them
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to rate their confidence with resuscitation skills using
a S-point Likert scale. De novo surveys were
developed, pre-tested, and reviewed for language,
tone, length, content, and consistency by study team
members.

Outcomes Measured

Each participant functioned as a team leader for one
testing scenario. Recordings of the individual testing
scenarios were viewed and evaluated for teams’
clinical responses and verbal communication. Com-
munication events were coded into 5 types: complete
closed-loop, partial closed-loop, open-loop, directed,
and follower-initiated (FIGURE). The initial 2 videos
were coded by 3 study team members blinded to
which type of training the interns had randomized
(P.K., N.M., A.Z.) to ensure concordant definitions
for the different types of communication. The next
20% of recordings were double-coded by 2 study
team members (PK. and N.M.) and demonstrated
100% interrater reliability. The remaining videos
were coded by 1 of 2 study team members (P.K. and
N.M.), and communications that were unclear were
flagged. Flagged communications were subsequently
discussed (P.K., N.M., A.Z.) to achieve consensus. In
addition to verbal communication patterns, perfor-
mance during the testing scenarios was documented
as time from cardiac arrest to each of the following
interventions: initiation of chest compressions, defi-
brillation, and first dose of epinephrine.

Analysis of the Outcomes

Study data were collected and managed using
REDCap electronic data capture tools hosted at our
institution.'® The primary outcome measures were (1)
teams’ use of the different verbal communication
types during the testing scenarios; (2) teams’ perfor-
mance during the testing scenarios; and (3) interns’
self-reported confidence with different aspects of
resuscitation. For statistical analysis, the S-point
Likert scale variables were recoded as dichotomous
measures by combining “strongly agree” and “agree”
and comparing them against the other 3 categories,
because we did not think there was much clinical
difference between “strongly agree” and “agree.”
Pearson chi-square statistics, Fisher’s exact tests, or
median 2-sample tests were used as appropriate to
test the association between the outcome measures
and type of training. A P value of < .05 was
considered statistically significant.

This study was determined to be exempt by the
Penn State Hershey Medical Center Institutional
Review Board.
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TABLE 1
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Differences in Clinical Performance During Testing Scenarios Between Participants Who Underwent Standard vs

Blindfolded Training®

Resuscitation Outcomes Standard Training Blindfolded Training P Value
Time from cardiac arrest to compressions, 13.8 (8.7, 19) 13.96 (10.2, 17.8) .96
seconds, mean (95% Cl)
Time from cardiac arrest to defibrillation, 50.6 (38.9, 62.3) 55.9 (44.8, 67.1) 51
seconds, mean (95% Cl)
Time from cardiac arrest to first dose of epinephrine, 108.9 (89, 128.9) 105.8 (86.4, 125.3) .82
seconds, mean (95% Cl)

@ Each testing scenario was analyzed independently.

Results

Discussion

All 87 eligible interns were randomly assigned into 17
training groups (9 BT groups, 8 ST groups) for ACLS
training (100% participation rate). Group size ranged
from 4 to 6 participants per group, depending on the
simulation room to which the group was assigned.
However, the average BT and ST group sizes were the
same (BT = 5.11 participants per group; ST = 5.13
participants per group). Two interns were excluded
from analysis due to issues with video and data
acquisition, both of which were in the ST group. In
total, 85 of 87 (98%) interns were included in the
analysis, of which 39 underwent ST and 46 under-
went BT. Of the interns, 37 (43%) reported having
been previously ACLS certified.

There were no significant differences in clinical
performance between the ST and BT groups, with
interns in both groups demonstrating similar times
from cardiac arrest to compressions, defibrillation,
and first dose of epinephrine (TaBLE 1). Differences in
communication patterns between the BT and ST
groups are detailed in TaBLE 2. Interns in BT groups
were significantly more likely to demonstrate com-
plete CLC and directed communication, and to
initiate communication when in the follower role.
Interns in both groups were more likely to report
improved confidence in various resuscitation tasks
after ACLS training; however, there were no signif-
icant differences between interns in the ST and BT
groups (TABLE 3).

TABLE 2

Our study findings indicate that team leaders deprived
of sight during resuscitation training demonstrate
improved verbal communication patterns when com-
pared to team leaders not deprived of sight during
training. Teams randomized to BT demonstrated a
significantly increased number of favorable commu-
nication interactions, including CLC, directed com-
munication, and follower-initiated communication,
without compromising clinical performance. Presum-
ably, depriving team leaders of sight creates an
environment that forces teams to learn to rely on
effective verbal communication, impacting not only
how team leaders function but also how those in the
follower role communicate. BT may accelerate the
acquisition of important communication skills and
should be considered early in training. Interns in the
BT group also demonstrated increased numbers of
directed communications, which can improve task
completion.'® It is interesting to note the lack of
difference in clinical performance between the groups,
which may be due to the relative ease of achieving the
tasks measured, especially in a simulated resuscitation
training environment.

Simulation accelerates trainees’ acquisition of non-
technical skills, including CLC,*'* via communica-
tion-focused interventions and training exercises.'®'”
However, the educational interventions used for these
studies were time-consuming. Additionally, these and
other prior studies involving blindfolding as a
teaching technique have mostly relied on participants’

Differences in Numbers of Intra-Team Communication Types During Testing Scenarios Between Standard vs

Blindfolded Training Groups®

Communication Types Standard Training Blindfolded Training P Value
Complete closed loop communications, mean (95% Cl) 16.6 (14.8, 18.4) 20.3 (18.8, 21.8) .002
Partial closed loop communications, mean (95% Cl) 3.6 (2.7, 4.6) 4.2 (3.2, 5.3) .39
Open loop communications, mean (95% Cl) 11.97 (10.5, 13.5) 12.8 (11.5, 14.2) .38
Directed communication by team leader, mean (95% Cl) 1.49 (0.84, 2.1) 4.3 (3.1, 5.6) < .001
Follower initiated communication, mean (95% Cl) 10.2 (8.7, 11.8) 12.8 (11.2, 14.4) .024

? Each testing scenario was analyzed independently.
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TABLE 3

Participants’ Confidence in Resuscitation Tasks Before and After ACLS Training

After Training

Resuscitation Tasks and Skills Before Training (n = 87) P Value (BT vs ST)
ST (n = 41) | BT (n = 44)
Confident managing airway, n (%) 30 (34) 37 (90) 40 (91) > 99
Confident communicating, n (%) 45 (52) 40 (98) 44 (100) 48
Confident managing arrhythmias, n (%) 24 (28) 40 (98) 37 (84) .059
Confident leading, n (%) 11 (13) 37 (90) 34 (77) 15

Abbreviations: ACLS, advanced cardiovascular life support; ST, standard training

self-perceptions regarding CLC skills'"'"~'? and did
not objectively measure differences in communication
patterns between groups receiving BT compared to
those receiving standard training.*® Incorporating
blindfolding into existing educational sessions, such
as ACLS, could be a time and cost-effective method of
teaching verbal communication skills, and has the
potential of being delivered to a larger group of health
care providers.

This study had some important limitations. It was
performed at a single center, although interns from
multiple specialties were included. Other institutions
with different intern leadership training exposures or
with interns with other pre-residency experiences may
have different findings; however, integrating BT into
ACLS makes it easy for other centers to replicate.
Second, the training sessions were dedicated to
residents of the same level of training and did not
reflect the multidisciplinary and multi-professional
team usually required for resuscitation.*! Third, since
there was variation in group sizes, participants in
larger groups would have had more experiences to
practice; however, we believe we mitigated this
potential confounder since the average number of
participants per team was the same between BT and
ST. Finally, since the surveys were anonymous, we
were unable to assess changes in individual interns’
comfort levels or control for prior ACLS training.
Further studies will be required to assess the long-
term effects of BT on communication patterns,
especially with multi-professional and multi-disciplin-
ary teams in actual clinical settings.

Conclusions

Blindfolding is an effective method of helping medical
professionals acquire verbal communication skills
that may affect leadership skills during resuscitation
events.
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