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Abstract

Background: Patient harm from unsafe healthcare resulting in medical errors is an increasing
global health challenge, ranking among the top causes of mortality on a global basis. These
incidents often stem from clinical process failures, with a substantial proportion directly
attributed to miscommunication and communication breakdowns. Numerous healthcare
providers have admitted to having caused harm to patients due to communication shortfalls
and uttered a desire to improve their communication skills. Closed-loop communication
(CLC) is a long-standing skill taught in military settings to avoid miscommunication among
team members, and places strong emphasis on verification to ensure that messages or orders

are understood correctly. Nevertheless, CLC is still underutilized in medical practice.

Objective: The purpose of this systematic review was to investigate the effectiveness of CLC
training for healthcare providers on increasing the use of CLC, reducing medical errors, and

improving task performance.

Methods: Searches were performed in MEDLINE, EMBASE, CINAHL, CENTRAL, ERIC,
and Google Scholar between the 10" and 14™ of January 2024. To uncover further relevant
studies, the reference lists of all included studies, related reviews, and relevant excluded
studies, were screened. Participants eligible for inclusion were healthcare providers directly
involved in patient care or assisted in providing it. CLC training in this review was
understood as instructions that are designed to help individuals improve their ability to
communicate effectively, with an emphasis on verification to ensure that messages or orders
are understood correctly. The training had to be implemented either for the purpose of
increasing the use of closed-loop communication between healthcare providers, or to achieve
other desired outcomes related to patient safety through increased use of this particular
communication strategy. Only randomized controlled trials were included, and risk of bias
was assessed using the Cochrane (RoB 1.0) tool. The primary outcome was the frequency of
closed-loop communication, and the secondary outcomes were medical errors and task
performance. GRADE was used for rating the certainty of evidence. Due to considerable

heterogeneity, a narrative approach was used to synthesize the results.

Results: All searches combined resulted in 1493 records, of which four studies with a total of

197 participants were included. Three studies from the U.S. and one study from Switzerland.



One study had low or unclear risk of bias for all domains, while all the remaining studies had
high risk of bias for at least one domain. All studies implemented a closed-loop
communication training method comparing blindfolded simulations versus non-blindfolded
simulations and measured the frequency of CLC. The results from the majority of the studies
suggested more frequent use of CLC in the blindfolded group compared to the non-
blindfolded group. However, the certainty of evidence for the primary outcome was rated as
very low. Furthermore, one of the included studies reported a non-significant difference in the
frequency of CLC, thus indicating some inconsistency in the findings. Two studies found that
the blindfolded simulation training significantly reduced communication errors. There was a
lack of statistically significant improvements in task performance measures, apart from some

indication of a positive effect on non-clinical skills among team leaders.

Conclusion: Due to the several limitations of the evidence provided, the overall findings are
not convincing enough to conclude that implementing a blindfolded simulation training as
closed-loop communication training for healthcare providers will guarantee increased use of
CLC, a reduction in the number medical errors, improved task performance, or produce the
same results as shown in this systematic review, when replicated. That being said, the results
suggested a potential positive effect on communicative behavior that should not be
overlooked. To best inform about the effectiveness of closed-loop communication training,
more research and larger studies are needed that also ideally include measure long-term

effectiveness and retention.



Abbreviations

CLC Closed-loop communication

AHRQ Agency for Healthcare Research and Quality

WHO World Health Organization

PRISMA The Preferred Reporting Items for Systematic Reviews and Meta-Analyses

RCT Randomized controlled trials

RoB Risk of Bias

SWiM Synthesis without meta-analysis

GRADE The Grading of Recommendations Assessment, Development and
Evaluation

EM Emergency medicine

CRM Crisis Resource Management

GRS Global Rating Scale

TLX Task Load Index

CPR Cardio-pulmonary resuscitation

N Number

TP Task performance

ME Medical error

FoCLC Frequency of closed-loop communication

SS Simulation scenario

NI No information

OR Odds Ratio

CI Confidence interval

SA Summary assessment

00 Objective outcomes

SE Standard Error

SRP Self-reported performance

IQR Interquartile Range




List of tables

Table 1: Brief summary of the included studies (N = 4)

Table 2: Between-group differences for the frequency of CLC

Table 3: Between-group differences for self-reported performance

Table 4: Between-group differences for CRM performance

Table 5: Between-group differences for time from cardiac arrest to initiation of chest
compression/CPR

Table 6: Between-group differences for communication errors

Table 7: Summary of findings (GRADE) for Frequency of CLC

List of Figures

Figure 1: PRISMA 2020 flow diagram

Figure 2: RoB 1.0 summary for self-reported performance (left) and objective outcomes
(right)

Figure 3: RoB 1.0 graph for self-reported performance (upper) and objective outcomes

(lower)



1 Background

1.1 Description of the problem

Patient harm from unsafe healthcare resulting in medical errors is an increasing global health
challenge, ranking among the top causes of mortality on a global basis (World Health
Organization [WHO], 2021). Such errors can be defined as “an act of omission or
commission in planning or execution that contributes or could contribute to an unintended
result” (Grober & Bohnen, 2005, p. 42). Although many medical errors do not cause serious
consequences for patients, they are still found to be the third leading cause of death in the
United States (Makary & Daniel, 2016). These incidents often stem from clinical process
failures, with a substantial proportion directly attributed to miscommunication and
communication breakdowns (WHO, 2021; Makary & Daniel, 2016). Based on this evidence,
suggesting that the absence of effective communication may lead to both further mishaps
during healthcare delivery and more patient harm, failing to practice communication

strategies intended to protect patients can also be considered a medical error in itself.

Furthermore, numerous healthcare providers have admitted to having caused harm to patients
due to communication shortfalls and uttered a desire to improve their communication skills
(Zimmer et al., 2021). This underscores both the motivation to learn among healthcare
providers, and the urgent need for such measures to avoid miscommunication, with the
potential of averting millions of adverse events (WHO, 2021). Research suggests that
interprofessional communication skills can be significantly improved through training
methods such as simulations (Foronda et al., 2016). Nevertheless, the persistent lack of
emphasis on patient safety during healthcare providers’ education results in insufficient
attention being paid to the importance of teamwork and communication in protecting patients

from harm (WHO, 2021).

1.2 Description of closed-loop communication and how it might work

Closed-loop communication (CLC) is a long-standing skill taught in military settings to avoid
miscommunication among team members, and places strong emphasis on verification to
ensure that messages or orders are understood correctly (Burke et al., 2004). This type of
communication is obtained if three key components are completed during a communication

event: “(1) sender initiates message (2) receiver accepts message and provides feedback



confirmation (3) sender verifies message was received” (Agency for Healthcare Research and
Quality [AHRQ)], 2023, p. 6). As displayed in AHRQ (2023, p. 7), a CLC event may be

exemplified as follows:

Dr. Moss: “Mary, please share the information pamphlet on cholesterol management with

Mpr. Garcia and arrange for him to come for a follow-up visit in a month.”

Mary: “Confirmed. I'll share the information pamphlet on cholesterol management and

arrange a follow-up visit for Mr. Garcia in a month.”

Dr. Moss: “Correct.”

1.3 Why it is important to do this review

Despite its absence in healthcare literature until 1995, CLC has progressively gained
recognition as an invaluable tool to transfer into intricate and interdisciplinary medical
settings, where the risk of miscommunication is high (Peyre, 2014; Burke et al., 2004). CLC
is currently recommended as a guideline for communication in TeamSTEPPS; a well-known
evidence-based framework and guide to optimize teamwork skills and performance, to ensure
safety for patients (AHRQ Quality, 2023 Nevertheless, CLC is still underutilized in medical
practice. Results from studies conducted by El-Shafy et al. (2018) and Héargestam et al. (2013)
revealed that a mere 26.1% and 14% of all verbal orders among trauma team members,
respectively, adhered to CLC principles. Another point of concern is research indicating that
healthcare providers tend to consider themselves as good communicators; although they may

not necessarily master CLC (Zimmer et al., 2021).

An initial search confirms that primary studies have investigated various training methods to
encourage healthcare providers to use CLC more frequently, in addition to whether the
utilization of this communication strategy may reduce medical errors and improve task
performance. Summarizing and evaluating the existing empirical evidence on the
effectiveness of CLC training may contribute towards achieving one of the strategic goals
outlined in the Global Patient Safety Action Plan 2021-2030 (WHO, 2021): to deliver and
design safer healthcare systems. However, such actions have not yet been carried out.

Consequently, health care systems might inadvertently overlook an area in need of more in-



depth exploration or miss out on effective training solutions for strengthening patient safety

through more effective communication.

1.4 Objective

The purpose of this systematic review was to identify, evaluate, and summarize all research
evidence from studies investigating the effectiveness of CLC training for healthcare providers

on increasing in the use of CLC, reducing medical errors, and improving task performance.

1.5 Research question

What is the effectiveness of closed-loop communication training for healthcare providers on

use, medical errors, and task performance?

2 Methods

This systematic review was conducted in accordance with the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins et al., 2023). The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) 2020 checklist was also used as a
reporting guideline (Page et al., 2021). Furthermore, the entire process, including the
methodological parts, was undertaken exclusively by the sole author of this paper, complying
with the requirements for a master's thesis. The pre-made protocol was published in
PROSPERO under the name of the author of this review, and may be found using the
following registration number: CRD42024497122 (Centre for Reviews and Dissemination,
n.d.)

2.1 Inclusion/Exclusion criteria

2.1.1 Population

Participants eligible for inclusion were healthcare providers directly involved in patient care
or assisted in providing it. This included healthcare workers and health professionals, also
including those undergoing postgraduate or specialized training. Healthcare students were
also included since they commonly engage in patient care and acquire responsibility for it
during their educational programs. Non-clinical personnel, including managerial,
administrative and research roles were not considered. Furthermore, exclusion was applied to
those involved in non-human fields of healthcare, such as veterinary and aquatic medicine. If

occupational or educational roles stood unspecified, or studies included a mix of populations
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who did and did not meet the inclusion criteria, at least 80% of the population had to fit the

inclusion criteria for studies to be included.

2.1.2 Intervention

Closed-loop communication training in this review was understood as instructions that are
designed to help individuals improve their ability to communicate effectively, with an
emphasis on verification to ensure that messages or orders are understood correctly. It needed
to be implemented either for the purpose of increasing the use of closed-loop communication
between healthcare providers, or to achieve other desired outcomes related to patient safety
through increased use of this particular communication strategy. Studies were eligible for
inclusion regardless of whether the training was applied under real clinical or simulated
conditions. Training could be delivered virtually, in-person, on group-level, individually, or
through a combination of these approaches. Courses, workshops, debriefs, simulations,
educational or teaching programs, were all considered relevant training methods. Studies
focusing solely on the implementation of new policies, systems, guidelines, checklists,
procedures, protocols, or digital devices, without any complementary communication
training, were not deemed eligible for inclusion. Beyond the above criteria, no exclusions
were made based on trainer credentials, training content, nor based on the length of individual

training sessions or the overall training period.

2.1.3 Comparison

Studies had to incorporate one of the following comparison groups: standard communication

training, no training, another type of intervention.

2.1.4 Outcomes

The original plan was that all eligible studies had to measure at least one outcome linked to
the use of closed-loop communication, and the type of outcome would not restrict inclusion.
This decision was made based on the initial expectation that all such outcomes would capture
the direct effect of closed-loop communication training on actual communication behaviors.
Nevertheless, the broad inclusion criteria turned out to also cover outcomes that measured an
indirect effect. Therefore, after careful consideration, the primary outcome was narrowed to
solely include the frequency of closed-loop communication or message/order verification
among healthcare providers, and could be measured using either self-reported or observed

data.
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Secondary outcomes of interest included observed differences or changes in all types of
medical errors or task performance, the latter referring to the effectiveness with which
healthcare providers execute their tasks, which conforms to the term’s definition by Broman
& Motowidlo (1997). These were considered important due to their representation of a
potential indirect effect of CLC training, and the ultimate value of the intervention on direct
clinical patient care, in addition to the effectiveness and quality of it. Beyond the criteria

above, all approaches to measuring outcomes were accepted.

2.1.5 Study designs

This systematic review included only randomized controlled trials (RCTs). Non-randomized
controlled trials, controlled before-and-after studies, interrupted-time-series, and uncontrolled

before-and-after studies would also have been considered if there was a lack of eligible RCTs.

2.1.6 Other criteria and reporting characteristics

Geographical location did not pose any restrictions on inclusion. Primary studies published in
scientific journals between 1995 and 2024, and available in full text, were included. The
broad timespan was set to cover all relevant studies published on closed-loop communication
training since this communication approach became a familiar concept in health literature.
Due to time constraints, unpublished studies, conference abstracts and papers, book chapters,
secondary research articles, and theses were not searched for. Publications only available in
languages other than English, Norwegian, Swedish, or Danish were excluded. This was

because of the lack of resources for translation.

2.2 Information sources and search strategy

The decision to adopt a broader search strategy was influenced by several factors. First,
defining specific search terms for the population, comparison group, and outcomes became
challenging due to the inclusive eligibility criteria, especially without the risk of excluding
relevant studies. Furthremore, closed-loop communication is a rather niche topic, and the
number of available studies addressing this concept remains limited. Therefore, to ensure a
balanced search considering both sensitivity and precision, only terms related to closed-loop
communication and terms commonly used interchangeably with the concept were included,
connected with Boolean “OR” and “AND” operators. Moreover, proximity operators, phrase

searching, truncations, and proximity operators were used as suitable.
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The literature searches were adapted to, and performed in, each of the following electronic
databases: MEDLINE, EMBASE, CINAHL, CENTRAL and ERIC, between the 10" and 14
of January 2024 (inserted exactly as run in Supplementary appendix 1). As per the eligibility
criteria, all searches had a date coverage from 1995 up to and including 2024. To uncover
further relevant studies not identified in the chosen databases, an additional search was
conducted in Google Scholar on the 10" of January 2024. Additionally, the reference lists of

all included studies, related reviews, and relevant excluded studies, were screened.
2.3 Study records

2.3.1 Data management and selection process

All the identified records from database searches were stored and organized in Endnote 21
(The Endnote Team, 2013). Here, duplicates were removed by setting duplication preferences
to author, year, and title, without any manual assessment. A manual check for duplicates not
identified by the software was also conducted by sorting the library alphabetically first based
on title, and then author. The remaining references were exported into Rayyan, where
duplicates not found in Endnote were identified using the detect duplicates function and
removed (Ouzzani et al., 2016). Furthermore, the process of screening and selecting studies

for inclusion were also executed in Rayyan.

First, all titles and abstracts were reviewed in accordance with inclusion/exclusion criteria to
eliminate studies that were clearly not relevant. Thereafter, for the studies not excluded thus
far, full-text papers were retrieved and assessed based on the same criteria. Screening
questions were prepared in advance and used to ensure consistency. The screening questions
for title and abstract screening were brief and appropriate for an effective screening process,
while more detailed for the full-text reading (as shown in Supplementary appendix 2). Studies
excluded during full-text reading were added to a “characteristics of excluded studies” table
with reasons for exclusion (see Supplementary appendix 3). The exact same full-text
screening and selection process was completed for the records identified from screening

reference lists.

The first step taken in scenarios where it was difficult to judge with certainty whether a study

met inclusion/exclusion criteria, was to reread and reassess the study. If uncertainties
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remained, supervisor (Rigmor Berg) was consulted for a second opinion. The full study
selection process, including the number of papers identified, screened, included, excluded,
along with reasoning for the decisions made is presented in Figure 1 using the PRISMA 2020
flow diagram (Page et al., 2021).

2.3.2 Data extraction

A standardized extraction form was designed to (1) extract data that directly addressed the
research question, objective and aligned with the specific outcomes of interest, and (2) to
ensure consistency in data extraction across the studies included. The following information
was extracted: reference information (title, author, publication year, source), study details
(country, study design), population description (sample size, occupational or educational
roles), intervention description (approach, duration, simulated or real conditions), comparison
description (standard training, another intervention, or no intervention), and study results

(outcome data and measurement methods).

The corresponding authors of three studies included in this systematic review were contacted
by email, requesting additional data needed to provide a more comprehensive analysis (Buyck
et al., 2019; Lopez de Alda et al., 2021; Hughes et al., 2020). Buyck et al. (2019) replied that
the requested information would be sent by the end of April at the latest. Yet, no email with
data was received within the submission deadline for this master's thesis. The remaining
authors did not respond to the e-mail. A brief summary of the included studies is presented in
Table 1, while the complete data extraction is available in the “Characteristics of included

studies” table in Supplementary appendix 4.

2.4 Risk of bias assessment

The risk of bias assessment of the included RCTs was conducted using the Cochrane Risk of
Bias (RoB) 1.0 tool found in the Cochrane Handbook version 5.1.0 (Higgins & Green, 2011).
The updated RoB 2.0 version has been criticized for being challenging to implement even for
highly experienced assessors (Minozzi et al., 2022a; Crocker et al., 2021; Sterne et al., 2019).
Also, there are currently no requirements for review authors to use the revised tool, and many
still adhere to RoB 1.0 instead of RoB 2.0 (Minozzi et al., 2022b). For these reasons, the

original version of the tool was chosen for this systematic review. RoB 1.0 covers six sources
of bias, and for each domain studies were judged to have either low risk, unclear risk, or high

risk of bias.
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Both risk of attrition bias and detection bias were assessed on outcome level, under the
following grouping of outcomes: self-reported performance and objective outcomes. Risk of
performance bias was considered to be equal for all outcomes, bearing in mind that all
outcomes included in this review were behavioral-based. Therefore, performance bias was

assessed using a study-level approach, similarly to selection bias and reporting bias.

In addition, a summary assessment of risk of bias across domains was conducted separately
for self-reported performance and objective outcomes for each of the individual studies.
Determining an overall risk of bias was mainly important for its subsequent use in data

synthesis.

2.5 Data synthesis

As outlined in the protocol, the plan was to use RevMan for the purpose of conducting meta-
analysis on the condition that combining statistical results from studies was considered
feasible and justifiable. The combined effect estimate measure, and statistical method used to
summarize and compare results, would depend on the effect measures and the type of data
(e.g., dichotomous, or continuous) extracted from the included studies. A corresponding 95%
confidence levels would nevertheless be provided alongside the estimate if ratio/difference
were to be calculated. This quantitative synthesis would be presented in a graphical display,
including a forest plot distributing the effect measures from the individual studies, a chi-
squared (X?), Tau-squared (T?) and I-squared (I?) statistic for measuring heterogeneity of
intervention effects. The meta-analysis would be undertaken using the random-effects model
and a funnel plot would be presented for assessing publication bias if the condition of at least

ten studies included were met.

The above-mentioned approach would further have required that multiple studies were
homogenous and consistent both in the reporting of numerical data (e.g., sample size,
direction of effect, and confidence intervals), and in regard to the effect measures used.
Moreover, discrepancies between the included studies in terms of population, intervention,

outcome domain, setting, study design, and risk of bias should be kept to a minimum.

An alternate approach if a meta-analysis could not be carried out was to conduct a narrative
synthesis, adhering to the Synthesis without meta-analysis (SWiM) reporting guidelines
15



(Campbell et al., 2020). This would involve grouping studies into subpanels and categorizing
them based on their nature of intervention, and ordering studies according to their risk of bias
assessment, unless other structuring methods seemed more suitable due to the characteristics
of the included studies. As explained and justified in the results section, a narrative approach
to synthesize results was ultimately used. Furthermore, after delving deeper into the studies, it
turned out that a different tactic for grouping outcomes might in fact be more appropriate.
Instead of the original plan, studies were grouped on the basis of how participants were

organized in group settings during simulations.

The protocol also specified that, if sensible, a sensitivity analysis and subgroup analysis
should be performed to address any variability and to evaluate the robustness of findings.
Also, to convey findings more visually, supplementary figures should be considered (e.g.,
forest plot without the pooled estimate effect). Yet, due to the small number of included

studies and the considerable heterogeneity between them, these steps were not acted upon.

2.6 Confidence in cumulative evidence

The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
(Schiinemann et al., 2013) framework was used to rate the certainty of evidence in effect
estimates reported on the primary outcome, frequency of closed-loop communication, from
the individual studies, grading them as either very low, low, moderate, or high certainty. All
four studies started at high certainty because of their RCT study design. Therefore, the level
of certainty could only be downgraded through the consideration of five domains (risk of bias,
inconsistency, indirectness, imprecise results, and publication bias). If other study designs had
also been included, these could potentially have been upgraded by considering further three
domains: large magnitude of effect, a dose-response relationship, and all plausible
confounding. Since meta-analysis was not conducted, a modified approach to apply the

constructs of GRADE by Murad et al. (2017) was used.

A “Summary of Findings” table was initially planned to be created in a digital program,
including the certainty of evidence for the outcome(s), the sum of available data for
outcome(s), and the magnitude of effect of the interventions explored (GRADEpro GDT,
2023). However, due to the inclusion of only one outcome in the GRADE assessment and the

narrative approach to data synthesis, the table followed the structure exemplified in Murad et

16



al. (2017). Instead of providing explanatory footnotes as planned in the protocol, a detailed

description for the judgement of each domain was added in Supplementary appendix 5.

3 Results

3.1 Description of search results

A total of 1493 records were identified through searches in MEDLINE (555), EMBASE
(420), CINAHL (409), CENTRAL (30), ERIC (20), and Google Scholar (59). After removing
397 duplicates in Endnote and 6 duplicates in Rayyan, 970 records were excluded by
screening titles and abstracts using pre-made screening questions. The remaining 120 records
were sought for retrieval, of which 2 records could not be retrieved due to the absence of
publication details or not being available in full text. Hence, 118 full text records were read
through and assessed according to inclusion/exclusion criteria; 3 studies were included,
whereas 115 records were deemed ineligible. An additional 41 records were identified by
screening the reference lists of all included studies, related reviews, and relevant excluded
studies, and successfully retrieved for full-text reading. Another single study was included,
and a further 40 records were excluded. Altogether, there were only four RCTs included in
this systematic review, despite the broad inclusion criteria and the comprehensive search.
Supplementary appendix 3 presents an overview of exclusion reasons for each individual

record assessed in full text.
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Figure 1: PRISMA 2020 flow diagram
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3.2 Description of studies

Table 1 presents a summarization of the most important similarities and differences among
the included studies. Supplementary appendix 4 elaborates on these in more detail. All four
studies were single-center RCTs and conducted at one single site, available in English, and

published between 2019 and 2021. Buyck et al. (2019) was conducted in Switzerland, while

the remaining three studies were carried out in the U.S.

3.2.1 Population

Summing up the participants from the studies, there were 197 in total, and the number of
participants included in each study varied from 28 to 87. The studies shared a similar
recruitment strategy, restricting inclusion to occupational and educational roles either
specialized in emergency medicine (EM) or interns focusing on EM as a training component.
Furthermore, all studies included physicians, although the composition of participants in
terms of education progression varied between studies. Scicchitano et al. (2021) included
interns, Hughes et al. (2020) included residents, and both Lopez de Alda et al. (2021) and
Buyck et al. (2019) included a combination of residents and fellows. Buyck et al. (2019) also

recruited nurses, making this the only one of the four studies to include multiple professions.

3.2.2 Intervention

All studies implemented an intervention of blindfolding the group (team) leader during the
replication of acute and critical scenarios, and arranged the training under simulated
conditions. Even though the concept of blindfolded simulation training appeared similar
across the studies, and all scenarios used could be linked to emergency medicine, the studies'
interventions were heterogeneous in multiple aspects. For instance, Lopez de Alda et al.
(2021) used a pediatric trauma scenario, while Hughes et al. (2020), Scicchitano et al. (2021),
and Buyck et al. (2019) focused on various resuscitation scenarios on either pediatric or adult
patient groups, or both. Also, the content of the scenarios differed considerably between the

studies.

Another major difference was seen in the intervention set-up. Lopez de Alda et al. (2021),
Hughes et al. (2020), and Scicchitano et al. (2021) had all the included participants function
as group leader during no more than one or two simulations. The first couple of studies solved
the forming of groups by providing three additional embedded participants for each
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randomized participant. Scicchitano et al. (2021), on the other hand, formed groups before
randomization, and within these groups the participants rotated into the leadership role.
Buyck et al. (2019) also formed groups prior to randomization, but only one participant in

each group acted as group leader during all five simulations carried out in this study.

The studies did not necessarily include the exact same components before, during, and after
the simulations, nor did they conduct them in the same order or in a similar manner. The
number of simulations and debriefings undergone per participant varied from one to five and
one to three, respectively, across the studies. Lopez de Alda et al. (2021) and Hughes et al.
(2020) held debriefings post-simulation(s), whereas Buyck et al. (2019) held debriefings after
each of the three middle simulations. Scicchitano et al. (2021) did not include debriefing as a

training element.

A disparity was also detected across studies in relation to the pre-simulation preparation
aspect of the training. Nearly all studies included some sort of presentation or/and instruction
on CLC or team dynamics prior to simulation(s), but Buyck et al. (2019) did not specify any
specific preparations. Only Hughes et al. (2020) oriented participants to the manikins and
simulation lab beforehand. Lopez de Alda et al. (2021), on the other hand, was alone in
demonstrating a sample blindfolded simulation to all participants on video prior to the

simulation.

The intervention lasted for 4 hours in Buyck et al. (2019), including all parts of the training.
Lopez de Alda et al. (2021) and Hughes et al. (2020) only report the duration for certain
elements of the training, such as for each individual simulation specifically. No information
about the duration of any part of the training has been provided in Scicchitano et al. (2021). In
addition, none of the studies that included pre-simulation preparations inform us about how

long this aspect of the training took.

3.2.3 Comparison

All studies had no blindfolding as a comparison group and were therefore homogeneous in
that regard. Apart from the non-blindfolding element, participants in the comparison group

underwent the exact same training as the intervention group.
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3.2.4 Outcomes

All studies did a between-group statistical comparison for the outcomes about to be
mentioned, and none of the studies did a within-group comparison. As pre-determined in the
inclusion criteria, all four studies assessed the frequency of closed-loop communication. Only
two of the four studies provided the criteria used to measure a completely executed CLC, and
the number of communication steps needed for a loop to be considered fully closed varied
(Lopez de Alda et al., 2021; Buyck et al., 2019). Hughes et al. (2020) and Scicchitano et al.
(2021) reported the comparison between the blindfolded and non-blindfolded group by a
mean value and confidence interval for both groups. Scicchitano et al. (2021) also provided a
p-value. The remaining studies reported different statistical metrics, hence not comparable

across studies.

Similarly, task performance was also measured by all studies. Two studies measured self-
reported performance and Crisis Resource Management (CRM) performance (Lopez de Alda
et al.,2021; Hughes et al., 2020). Both studies used the NASA Task Load Index (NASA-
TLX) to measure self-reported performance. Yet only one study reported statistical data for
the comparison between groups, including a mean value and standard error for each of the
groups, and a p-value (Hughes et al., 2020). In regard to CRM performance, Hughes et al.
(2020) used the Ottawa Global Rating Scale (GRS) as measurement method to assess
leadership skills, problem solving, situational awareness, resource utilization, communication,
and overall performance. It is also plausible that Lopez de Alda et al. (2021) used the same
scale based on the rationale given in Supplementary appendix 4. None of the studies reported

statistical data for the comparison of CRM performance.

Two studies measured time, in seconds, from cardiac arrest to either initiation of chest
compression or cardio-pulmonary resuscitation (CPR) (Scicchitano et al., 2021; Buyck et al.,
2019), but used different statistical measures. Buyck et al. (2019) reported a median and
interquartile range for both groups, measuring the change in time between the first and the last
simulation, and a p-value for the between-group comparison. Scicchitano et al. (2021) did not
measure a within-group change, but instead assessed differences in the number of seconds
used during one simulation by reporting a mean value and confidence interval for both

groups, together with a p-value.
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Some task performance outcomes were only assessed by individual studies, and not across
multiple studies. These include the following: completion of critical actions, both time from
cardiac arrest to defibrillation and to first dose of epinephrine, number of pertinent
reassessments, and progression of the resuscitation team leader evaluation score assessing
various non-clinical skills (Lopez de Alda et al., 2021; Scicchitano et al., 2021; Buyck et al.,
2019).

Not all studies assessed medical errors. Communication errors were the only type of error
assessed by no more than two studies (Lopez de Alda et al., 2021; Buyck et al., 2019). Lopez
de Alda et al., (2021) compared the likelihood of failing the third and fourth step of their
criteria for a complete closed-loop communication, by reporting an odds ratios and
confidence intervals for each step. Buyck et al. (2019) reported a median and interquartile
range for both groups, measuring the change in the number of incomplete communication
loops between the first and the last simulation, and a p-value for the between-group

comparison.
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Table 1: Brief summary of the included studies (N = 4)

Author, year,

country

Lopez de Alda
etal., 2021
U.S.

Hughes et al.,
2020
U.S.

Study
design,

setting

RCT
Simulated

conditions

RCT
Simulated

conditions

Population

Total N =28

Intervention N = 15
Comparison N = 13

EM residents and pediatric
EM fellows with Advanced
Trauma Life support (ATLS)

certification

Total N =34

Intervention N = 17
Comparison N = 17

EM and EM/pediatric dual

resident physicians

Intervention, scenario, duration

All participants in this group led one
simulation blindfolded (together with three
embedded participant nurses) + completed
one debriefing session

SS: pediatric trauma

Preparations: CLC PowerPoint, video
demonstrating a blindfolded example
Duration: per/simulation (10 minutes),

per/debrief (10 minutes)

All participants in this group led two
simulations (together with three embedded
standardized participants), both
blindfolded + completed a one-on-one

debriefing

Comparison

No
blindfolding

No
blindfolding

Outcomes

Frequency of CLC
completion (FoCLC)
Missed CLC steps (ME)
Completion of critical
actions (TP)
Self-reported task
performance (TP)

CRM-performance (TP)

Frequency of perfect
CLC use (FoCLC)
Self-reported task
performance (TP)

CRM-performance (TP)
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Scicchitano et
al., 2021
U.S.

RCT
Simulated

conditions

Total N = 87

Intervention N = 46
Comparison N =41

Medical interns undergoing
advanced cardiovascular life

support (ACLS) training

SS1: adult resuscitation

SS2: pediatric resuscitation

Preparations: video demonstrating CLC,
mstructions on CLC, orientation to
manikin and simulation lab

Duration: per/simulation (8 minutes)

per/debrief (NI)

All participants in this group led two
simulations (rotating into the leadership
role in turns); the practice session,
blindfolded, and the testing session, non-
blindfolded

SS practice: resuscitation

SS testing: resuscitation

Preparations: presentation about
resuscitation team dynamics, standardized
instructions

Duration: per/simulation (NI)

No
blindfolding

Number of complete
closed-loop
communication (FoCLC)
Time from cardiac arrest
to initiation of chest
compression (CPR) (TP)
Time from cardiac arrest
to defibrillation (TP)
Time from cardiac arrest
to first dose of

epinephrine (TP)
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Buyck et al., RCT Total N =48
2019 Simulated Intervention N = 24
Switzerland conditions Comparison N =24

Pediatric emergency fellows,
pediatric emergency residents,

pediatric emergency nurses

All participants partook in five
simulations: A,B,C,D,E

Each of the simulations, B, C, and D, (1)
included the group leaders being
blindfolded and (2) were followed by a
debrief

SS1-SSS: pediatric resuscitation

Preparations: NI
Duration: intervention (4 hours, including

three 20 minutes debriefs),

No
blindfolding

Number of complete
communication loops
(FoCLC)

Number of incomplete
communication loops
(ME)

Time to cardio-
pulmonary resuscitation
from cardiac arrest (TP)
Number of pertinent
reassessments (TP)
Progression of the
Resuscitation team leader

evaluation score (TP)

N = Number, EM = Emergency medicine, TP = Task performance, ME = Medical error, FOCLC = Frequency of closed-loop communication, SS =

Simulation scenario, NI = No information
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3.3 Risk of bias in included studies

All four studies assessed objective outcomes (Lopez de Alda et al., 2021; Hughes et al., 2020;
Scicchitano et al., 2021; Buyck et al., 2019). Two studies assessed self-reported task
performance (Lopez det Alda et al., 2021; Hughes et al., 2020). A cross-tabulation and graph
summarizing all risk of bias judgements was created in RevMan twice; once for objective
outcomes, and once for self-reported task performance (Review Manager Web, 2020).

These are presented separately in Figure 2 and Figure 3. Support for judgments can be read

in Supplementary appendix 4.

3.3.1 Selection bias

All studies mentioned the use of randomization, but not all studies described the
randomization method in sufficient detail. Lopez de Alda et al. (2021) used a random number
draw, which is considered an adequate method of randomization, and was therefore
considered a to have low risk of selection bias from the randomization process. The remaining
studies did not fully describe the random component of the sequence generation (Hughes et
al., 2020; Scicchitano et al., 2021; Buyck et al., 2019). Hence, these studies were judged to

have an unclear risk of bias.

Three studies did not address allocation concealment (Lopez de Alda et al., 2021; Hughes et
al., 2020; Scicchitano et al., 2021). Therefore, the risk of bias in all three studies was
considered unclear. Buyck et al. (2029) described allocation concealment to some extent by
mentioning the use of sealed envelopes, but gave no indications that the envelopes were
opaque or sequentially numbered. These additional safeguards had to be ensured and
described in order for the allocation concealment to be considered adequate, and thus the risk

of bias was also unclear for this specific study.

3.3.2 Performance bias

The lack of blinding of participants and personnel in two of the four studies resulted in a high
risk of bias judgement (Lopez de Alda et al., 2021; Scicchitano et al., 2021). Lopez de Alda et
al. (2021) gave participants too many clues about the upcoming simulations for a complete
blinding to be achieved, while Scicchitano et al. (2021) did not blind the instructors of
practice sessions. As all outcomes included in this systematic review measured were

behavioral-based, they were particularly susceptible to being influenced by participants’ or
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personnel knowledge or group assignments. Therefore, the lack of blinding in Lopez de Alda
et al. (2021) and Scicchitano et al. (2021) is likely to have introduced high risk of

performance bias.

In Buyck et al. (2019) the simulation instructor holding debriefing sessions was not blinded,
but measures were taken to ensure that this inconvenience did not influence performance.
Still, it remains unclear whether participants and instructors involved in the actual simulations
were blinded. The same uncertainty goes for Hughes et al. (2020). Hence, both studies were

set to have unclear risk of performance bias.
3.3.3 Detection bias

3.3.3.1 Self-reported task performance

Due to this outcome being assessed by participants themselves, the risk of detection bias was
considered high in Lopez de Alda et al. (2021) for which blinding of participants was not
adequately achieved. The uncertainty surrounding whether participants were blinded in
Hughes et al. (2020) also makes it difficult to know for sure whether this affected

measurements, thereby reaching the judgement of unclear risk.

3.3.3.2 Objective outcomes

Two studies were assessed to have a high risk of detection bias in regard to objective
outcomes (Lopez de Alda et al., 2021; Hughes et al., 2020). Outcome assessors in both
studies would have been able to identify participants group assignments from visual cues.
Besides, the measurement methods used by the assessors involved some degree of subjective
interpretation and judgement. Blinding of outcome assessment was successfully done in
Scicchitano et al. (2021) and Buyck et al. (2019). Even if for one of the studies it is unclear
whether those who assessed performance were blinded, the study used measurement methods
less prone to subjective interpretation (Scicchitano et al., 2021). Therefore, both studies were

judged to have low risk of bias.
3.3.4 Attrition bias

3.34.1 Self-reported performance

Neither of the two studies that assessed this particular outcome measure reported the number

of participants included in the statistical analysis, nor did they provide any information about
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loss to follow-up (Lopez de Alda et al., 2021; Hughes et al., 2020). Thus, both received the

same judgement, namely unclear risk of attrition bias.

3.34.2 Objective outcomes

Scicchitano et al. (2021) lost data for only 2% of all participants due to technical difficulties,
rather than their true outcomes, meaning that it was reasonable to assess the risk of attrition
bias to be low. The three remaining studies, on the other hand, did not provide sufficient
information both concerning the number of participants included in the statistical analysis and
loss to follow-up (Lopez de Alda et al., 2021; Hughes et al., 2020; Buyck et al. 2019).

Therefore, these were judged to have unclear risk of attrition bias.

3.3.5 Reporting bias

No study protocols were found for any of the included studies. However, both Scicchitano et
al. (2021) and Buyck et al. (2019) reported results and outcome data for all outcomes listed in
the articles’ methods section. Therefore, their risk of reporting bias was considered to be low.
In contrast, both Lopez de Alda et al. (2021) and Hughes et al. (2020) failed to report
important and expected data for multiple outcomes. Lopez de Alda et al. (2021) also did not
report results for the completion of critical actions, although assessed. Both of the two last-

mentioned studies reached a high risk of bias judgement.

3.3.6 Other biases

For all studies, no other obvious sources of bias were found that could have influenced the

intervention and comparison groups differently, and thus led to skewed results.
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Figure 2: RoB 1.0 summary for self-reported performance (left) and objective outcomes
(right)
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Figure 3: RoB 1.0 graph for self-reported performance (upper) and objective outcomes
(lower)
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3.4 Synthesis of results

As expected, given the broad inclusion criteria, a close inspection of the four studies revealed
considerable clinical, methodological, and statistical heterogeneity, and also differences in the
statistical metrics used. Based on the details given in Supplementary appendix 4, all studies
designed and carried out their blindfolded simulation training differently in terms of including
or not including certain elements prior, during, and after the simulation(s). For example,

the number of simulations that each participant engaged in also varied. Besides, inconsistent
reporting of outcome data and the use of different and statistical metrics for reporting results
made it impossible to conduct a meta-analysis. Among the four included studies there were no
outcomes measured for which multiple studies reported comparable standardized effect sizes.

On these grounds, the alternative narrative approach to synthesize results was adopted instead.

Considering that all included studies had a blindfolded simulation training, but none of them
executed the intervention using the exact same methods, no obvious grouping of studies based
on their nature of intervention appeared. Yet, an interesting variation was discovered in the
tactics used for organizing participants in order to form simulation groups. Two studies
formed simulation groups by grouping participants prior to randomization and included only
these individuals during the simulation (Scicchitano et al., 2021; Buyck et al., 2019). In
contrast, the two other studies did not group participants before randomization, but instead
assigned each randomized participant with three embedded participants (Lopez de Alda et al.,
2021; Huges et al., 2020). Of presumed interest to those who would like to recreate a
blindfolded simulation training in the future, and the possible impact the abovementioned
difference may have on the outcome effects, it became reasonable to group studies for

synthesis based on this particular setup variation.

The synthesis of results was organized by ordering studies in tables according to their risk of
bias summary assessments for either self-reported performance or objective outcomes,
depending on which outcome group the individual outcome belonged to. The studies that
were judged to have the least overall risk of bias were placed at the top of the tables and
mentioned first in the textual synthesis, thereby adhering to a consistent structure. A complete
justification for the summarized risk of bias assessments can be found in Supplementary
appendix 4. Results were analyzed sequentially by starting with the findings for the primary

outcome, then continuing with one secondary outcome measure at a time.
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3.4.1 Effects of blindfolded simulation training on the frequency of CLC

Buyck et al. (2019) reported a non-significant difference between the blindfolded group and

non-blindfolded group for comparing the within-group change in the number of complete

communication loops (p = 0.63). Despite the findings being non-significant, it is important to

underscore the tendencies reported as these results stood out from the other studies; the

intervention group had no overall median change in the frequency of CLC, whereas the non-

blindfolded group in point of fact experienced a change implying increased use.

The three remaining studies reported significant between-group differences (Lopez de Alda et

al., 2021; Hughes et al., 2020; Scicchitano et al., 2021). In Lopez de Alda et al. (2021), the

odds of closing the loop in the blindfolded group was 13.7 compared to the non-blindfolded

group, with a wide though still significant 95% confidence interval ranging from 1.4 to 133.8.

Likewise, Scicchitano et al. (2021) found a significant difference in the frequency of CLC

favoring the blindfolded group, although this concerned the mean number of complete closed-

loop communication (p = 0.002). The mean frequency of closed-loop communication was

higher in the blindfolded group versus the non-blindfolded group also for Hughes et al.

(2020). Nevertheless, no p-value was reported to confirm the significant difference claimed

by the authors, meaning that Lopez de Alda et al. (2021) and Scicchitano et al., (2020) were

the only studies to provide sufficient outcome data to verify a significant positive effect of

blindfolding on the frequency of CLC. See Table 2 for detailed descriptions of the results for

each individual study.

Table 2: Between-group differences for the frequency of CLC

Author,

year

Buyck et al.,

2019

Lopez de
Aldaetal.,
2021
Hughes et
al., 2020
Scicchitano

etal., 2021

Statistic

Median
(IQR)
OR
(95% CI)

Mean value
(95% CI)
Mean value

(95% CI)

Intervention

group

0

(-7:5)

13.7
(1.4-133.8)

31.7
(29.34-34.1)
203
(18.8-21.8)

Comparison

group

+3

(-1;4)

24.6
(21.5-27.7)
16.6
(14.8-18.4)

P-value

0.63.*

NI

NI

0.002*

RoB 1.0 SA (0O0)

Unclear risk

High risk

High risk

High risk
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Odds Ratio = OR, * = p-value <0.005, CI = Confidence interval, NI = No information, RoB

1.0 = Risk of Bias 1.0 tool, SA = Summary assessment, OO = Objective outcomes
3.4.2 Effects of blindfolded simulation training on task performance

34.2.1 Self-reported performance

Two studies measured self-reported task performance. Hughes et al. (2020) found a non-
significant difference between the blindfolded group and non-blindfolded group when it came
to participants’ average scores on self-reported performance (p = 0.51). Lopez de Alda et al.
(2021) also reported non-significant differences between groups. The last-mentioned study,
however, provided no outcome data, nor a p-value for the test of statistical significance
verifying the findings. See Table 3 for detailed descriptions of the results for each individual

study.

Table 3: Between-group differences for self-reported performance

Author, Statistic Intervention = Comparison @ P-value RoB 1.0 SA
year group group (SRP)
Hughes et Mean 12.29 12.06 0.78 High risk
al., 2020 value (SE) | (1.55) (1.16)

Lopez de NI NI NI NI High risk
Aldaetal.,

2021

SE = Standard Error, * = p-value <0.005, NI = No information, RoB 1.0 = Risk of Bias 1.0

tool, SA = Summary assessment, SRP = Self-reported performance

34.2.2 CRM performance

The same two studies that measured self-reported performance also measured CRM
performance (Lopez de Alda et al., 2021; Hughes et al., 2020). Both studies found a non-
significant difference between the blindfolded group and non-blindfolded group. However,
neither study reported outcome data, or a p-value for the test of statistical significance
verifying the findings. See Table 4 for detailed descriptions of the results for each individual

study.

Table 4: Between-group differences for CRM performance
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Author, Statistic Intervention = Comparison P-value RoB1 SA (00)

year group group

Lopez de NI NI NI NI High risk
Aldaet al.,

2021

Hughes et NI NI NI NI High risk
al., 2020

N/A = No information, RoB 1.0 = Risk of Bias 1.0 tool, SA = Summary assessment, OO =

Objective outcomes, * = p-value <0.005

3.4.2.3 Time from cardiac arrest to initiation of chest compression/CPR

Buyck et al. (2019) measured the time from cardiac arrest to CPR, while Scicchitano et al.
(2021) measured the time from cardiac arrest to initiation of chest compression. Both studies
had a statistically non-significant difference between the blindfolded group and non-

blindfolded group for this outcome, as shown from the p-values in Table 5.

Table 5: Between-group differences for time from cardiac arrest to initiation of chest

compression/CPR
Author, year | Statistic Intervention Comparison P-value RoB 1.0 SA
group group (00)
Buyck et al., Median 190 61 0.15 Unclear risk
2019 (IQR) (58;267) (17;151)
Scicchitano et = Mean value 13.96 13.8 0.51 High risk
al., 2021 (95% CI) (10.2-17.8) (8.7-19)

IQR = Interquartile Range, * = p-value <0.005, CI = Confidence interval, RoB 1.0 = Risk of

Bias 1.0 tool, SA = Summary assessment, OO = Objective outcomes

3.4.2.4 Other task performance measures

Several relevant outcomes were assessed by only one out of four studies. Buyck et al. (2019)
measured the progression of the resuscitation team leader evaluation score, in regard to non-
clinical skills, and did a between-group comparison that appeared to favor the intervention,
meaning that the improvement in leadership skills were significantly greater for the
blindfolding group (p = 0.04). The same study also reported the effect of blindfolding on the
number of pertinent reassessments, but the difference between groups was non-significant (p

=0.57). Scicchitano et al. (2021) measured time from cardiac arrest to both defibrillation (p =
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0.51) and first dose of epinephrine (p = 0.82), separately, for which none were statistically
significant. Completion of critical actions was assessed by Lopez de Alda et al. (2021), yet no
results were reported. Supplementary appendix 4 contains relevant outcome data for all the

abovementioned outcomes.
3.4.3 Effects of blindfolded simulation training on medical errors

3.4.3.1 Communication errors

The only type of medical error assessed across the included studies was communication
errors. A between-group comparison of incomplete communication loops in Buck et al.
(2019) revealed that the blindfolded group had a significant decrease compared to the non-
blindfolded group (p = 0.05). Also, in Lopez de Alda et al. (2021) findings were significant,
with the non-blindfolded group more likely to fail completing the third and fourth step of the
what the authors considered a completely closed communication loop. See Table 6 for

detailed descriptions of the results for each individual study.

Table 6: Between-group differences for communication errors

Author, year | Statistic Intervention Comparison P-value RoB 1.0 SA
group group (00)
Buyck et al., Median -2 0 0.05* Unclear risk
2019 (IQR) (-4;-1) (-2;0)
Lopez de Alda = Odds ratio Step 3 NI High risk
et al.,2021 (95% CI) 6.2
(1.2-32.0)
Step 4
14.6
(2.2-97.6)

IQR = Interquartile Range, * = p-value <0.005, CI = Confidence interval, RoB 1.0 = Risk of

Bias 1.0 tool, SA = Summary assessment, OO = Objective outcomes, NI = No information

3.5 Certainty of evidence

As presented in Table 7, the level of certainty in evidence for the frequency of CLC was
assessed using the GRADE method and ultimately determined to be very low. Although the

two largest studies had the least risk of bias, across all four studies too many domains were
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assessed as having either high or unclear risk of bias to mitigate concerns about
methodological limitations. Moreover, the total number of participants were 197, hence not
reaching the minimum 400 threshold (Murad et al., 2017). This, combined with a
considerably wide 95% confidence interval reported by Lopez de Alda et al. (2021), raised
concerns regarding imprecision. The third downgrade was due to inconsistency both in the
magnitude of the effect and because of the considerable heterogeneity between studies in
terms of participant characteristics, intervention component, and outcome measurement
methods and statistical metrics used. Due to these variations, findings should be considered
critically. See Supplementary appendix 5 for detailed descriptions of the judgements made for

each GRADE domain.

Table 7: Summary of findings (GRADE) for Frequency of CLC
Outcome Effect Number of Certainty in the

participants evidence

(studies)
Frequency = Three studies reported a statistically 197 (4 RCTs) | Very low
of CLC significant increase and between-group 000
difference in the frequency of CLC. One (Downgraded three
study showed no median change in the times due to risk of
use of CLC in the intervention group but bias, imprecision, and
also reported a non-significant difference inconsistency)

between groups (Fig. Table 2)

4 Discussion

Several previous systematic reviews have investigated the effects of communication trainings
or interventions for healthcare providers on outcomes such as culture, patient safety, self-
efficacy, and performance indicators (Alsabri et al., 2022; Lippke et al., 2021; Ardakani et al.,
2019). However, according to current understanding, this is the first systematic review to
focus specifically on CLC training and consider its effect on CLC frequency, medical errors,
and task performance. This presumption is derived from the fact that no systematic review
with the exact same approach were discovered during the process of preparing and conducting

this thesis, neither through the preliminary searches nor the systematic searches.
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4.1 Summary of main results

4.1.1 Communication

Despite the broad inclusion criteria for closed-loop communication training, all four included
studies implemented variations of a blindfolded simulation training and compared this up
against simulations with no blindfolding. Three out of four RCTs, thus representing a large
proportion of the included studies, reported statistically significant findings showing a higher
frequency of CLC in the blindfolded group compared to the non-blindfolded group as a result
of the intervention. Buyck et al. (2019) and Lopez de Alda et al. (2021) further measured
communication errors, with the first study referring to the number of incomplete
communication loops and the second study measuring the likelihood of failing certain CLC
steps. Both studies found a significant relative decrease in the blindfolded group. These
results all infer that such training might encourage effective communicative behavior among
healthcare providers providing patient care. Still, one of the included studies reported a larger
CLC improvement in the comparison group relative to the intervention group (Buyck et al.,
2019). Although this particular between-group difference was non-significant, this indicates
an inconsistency in the findings. Furthermore, the non-significant difference essentially
means that a conclusion could not be drawn due to lack of adequate data and does not
necessarily indicate the absence of a true effect (Dankel, 2019). Even so, this contrasting

finding is important not to go unnoticed.

4.1.2 Task performance

A wide range of approaches were used by the included studies to measure task performance.
Still, only one study achieved significant results for one singular measure; in Buyck et al.
(2019) the intervention group had a comparatively greater improvement in the resuscitation
team leader evaluation score. Both studies that reported results for self-reported performance
and CRM performance found non-significant differences for these outcome measures. Other
findings not reaching statistical significance included time (in seconds) from cardiac arrest to
each of the following actions: initiation of chest compression, CPR, defibrillation, and first
dose of epinephrine. Should it be that the non-significant results for time-to-task completion
were due to there being no true effect, this could have several explanations. The tasks
measured in Buyck et al. (2019) and Scicchitano et al. (2021) are typical standard procedures

performed as a part of cardiac arrest treatment and may therefore also have been familiar to
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the participants before the upcoming simulation(s) (Evans et al., 2021). Even if in some cases
during the simulation(s) participants were unsure whether they heard the orders correctly, or
did not fully understand the orders, their previous experiences with treating cardiac arrests
could have enabled them to complete the tasks effectively. This means that, depending on the
type of task and the participant executing the task, the absence of CLC will perhaps not
always result in the tasks taking longer to complete, even though the likelihood of making
errors might increase. Perhaps the effect of CLC training and CLC utilization on time-to-task
completion will be greater during simulations for which participants are exposed to unfamiliar

tasks or at least unexpected and complex verbal orders.

4.1.3 Risk of bias and certainty of evidence

All studies had high risk of bias for at least one domain, except for Buyck et al. (2019) who
had either low or unclear risk of bias for all domains. Therefore, for the grouping of results,
none of the studies were judged to have an overall low risk of bias. Besides, the grading of

findings linked to the frequency of closed-loop communication also ended up being rated as

very low, meaning that the true effect might be substantially different.

4.2 Limitations of the evidence included in this review

4.2.1 Population

Three studies included participants from the U.S., and one study included participants from
Switzerland. The geographic scope of the included studies was therefore quite limited.

All participants had either specialization in emergency medicine (EM) or were interns
undergoing EM training. Medical teams from emergency medicine or trauma care appear to
be the platform frequently chosen by researchers to explore the use of CLC among healthcare
providers or test innovative methods for quantifying CLC (Hérgestam et al., 2013;
Schwindenhammer et al., 2023; Bhangu et al., 2022). The unique high-pressure environment
in which these operate may be the driver behind these decisions, as reliance on default
communication strategies becomes especially important to ensure optimal patient outcomes in
unpredictable and fast-paced situations (Broadfoot & Guth, 2019). Yet, a question remains to
whether the results are generalizable to individuals and teams in other specialties. Teams
operating in low-paced environments, exposed to fewer unpredictable and urgent situations,

and less pressure, might perform differently.
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Although all four studies included physicians, the level of education and expertise of the
participants, and the extent to which researchers involved participants from multiple
professions, varied both within and between studies. This variation could stem from
differences between studies in regard to resource availability, practical motives, or based on
the researchers’ evaluation of which healthcare providers they believe could benefit most
from a blindfolded simulation training. Regardless of the reason, evidence from Moeini et al.
(2019) suggests that healthcare providers’ communication skills vary depending on their
educational level. Therefore, it is important to point out the risk that some studies in this
systematic review may have started out with better communication skills at baseline than
other studies, potentially influencing the degree of improvement in the measured outcomes.
More similarity in participant characteristics could presumably have led to greater consistency

in the findings.

Bearing in mind that Scicchitano et al. (2021) included only interns, whereas Buyck et al.
(2019) included fellows, residents, and nurses, the group compositions also differed between
the included studies. As clarified in Supplementary appendix 4, the first-mentioned study
recruited participants from interns already undergoing advanced cardiovascular life support
training, hence resulting in a rather uniform selection of participants. Scicchitano et al. (2021)
mentions this as a limitation for not reflecting the composition of various professions often
required during resuscitation. Buyck et al. (2019), on the other hand, aimed for more mixed
groups, thus more accurately replicating multi-professional and multidisciplinary teams
typically encountered in a clinical setting. An impractical consequence of the different setup
methods is that the findings reported by studies investigating the effectiveness of the
blindfolded simulation training using homogeneous groups may not be transferable to

contexts where the groups are more heterogeneous, and vice versa.

4.2.2 Intervention

Although the inclusion criteria for closed-loop communication training opened up for a
variety of approaches, all the included studies investigated the effectiveness of a blindfolded
simulation training. This signals that authors of RCTs continue to have faith in this particular
intervention method and consider it useful to provide more research evidence. Another
advantage is that it enabled a more comprehensive evaluation of the effectiveness of on single
intervention concept, despite the small number of studies. One less beneficial aspect of not

including multiple types of interventions is the lack of opportunities for comparisons against
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the blindfolded simulation training. Other relevant closed-loop communication training
interventions have indeed been implemented and tested in studies that were not included in
this systematic review due to their ineligible study design (Doorey et al., 2022; Diaz &
Kimberly, 2020; Emani et al., 2018; Ulmer et al., 2022). Therefore, in order to provide greater
insight and meaningful comparisons across different types of interventions, researchers of
future systematic reviews should consider expanding inclusion criteria to comprise more

study designs.

The nature of the blindfolded simulation training also raises some concerns about the
generalizability of the findings. To begin with, this intervention was built on simulation-based
training. The rationale for not choosing a real clinical setting undoubtably lies in the concern
that blindfolding the team leader or any practitioner during an actual emergency medical
event could potentially lead to serious consequences for the patient involved, and therefore
constitutes an unethically high risk. Besides, all studies were dependent on replicating a
planned number of unwanted medical conditions like trauma or resuscitation, leaving the
researchers with simulated scenarios as the obvious solution. Nevertheless, it involves several
disadvantages, for instance in regard to the inability of completely mimicking a realistic event
(Krishnan et al., 2017; Buyck et al., 2019; Lamé & Dixon-Woods, 2020). During a medical
simulation participants may be conscious both of the upcoming event(s) and that no humans’
lives are truly at stake, thus influencing their attitude and approach to the simulation scenario
(Krishnan et al., 2017). Moreover, the simulations may fail to incorporate crucial steps
typically encountered during an actual medical event and cause the communication between

healthcare providers to not accurately represent reality (Krishnan et al., 2017).

The controlled environment of simulations can also be considered a limitation. Repeated
interruptions, cognitive strain, being responsible for several patients, and decision-making
based on incoherent patient information are examples of external influences often present in
emergency medical settings, which can have a noticeable influence on both communication
and performance. (Broadfoot & Guth, 2019; Lamé & Dixon-Woods, 2020). As these factors
are not taken into account during simulated trainings, the behavioral trends observed during

simulations cannot necessarily be guaranteed outside such a controlled context.

Generalizability of the evidence may also appear uncertain given that all the included studies

performed their blindfolding simulation training at one single site. Multi-center trials, on the
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other hand, generate effect estimates based on larger and more diverse population across
different sites and institutions (Cheng et al., 2018; Bellomo et al., 2009). Therefore,
incorporating such studies would have brought more robust evidence to the table. Yet,
considering the small number of studies included, as well as their recent publication date, it
implies that blindfolded simulation training as an interventional concept were quite recently
introduced to clinical research. Larger productions of single-center trials are typically seen in
the early phases of testing a new intervention due to its reduced costs and relative simplicity
(Bellomo et al., 2009). Perhaps future multi-center trials will use the studies included in this

systematic review as a fundament for planning their research.

Despite the fact that all the included studies had a blindfolding training simulation training,
the intervention setups differed in multiple aspects. For instance, the simulation scenarios
used were highly specific and varied between studies, likely because the researchers wanted
to arrange simulations of relevance to their specific participant group. Although all the
scenarios could be linked to emergency medicine, the pediatric resuscitation scenarios, and
the adult resuscitation scenarios, according to normal procedures, must have proceeded
somewhat differently (Hansen et al., 2023). Based on the simulation details revealed in Lopez
de Alda et al. (2021) and Buyck et al. (2020), the resuscitation and trauma scenarios did not
resemble each other much either. The descriptions further imply that the type of interaction,
communicative input, and the activities performed by the participants largely depended on the
clinical event that was artificially replicated. Hence, the applicability of the findings may be
rather restricted to the specific scenario used, and a question is raised as to whether the
studies’ reported effects will remain constant regardless of whether a pediatric trauma

scenario is replaced with a cardiac catheterization or sepsis event.

The studies’ interventions also differed in regard to the structuring of components, number of
simulations executed, the organizing of participants, and the incorporation of debriefings and
pre-simulation preparations. The multitude of differences underlines both the complexity of
the blindfolding simulation training, because multiple training components are included, and
the non-standardized and tailored approaches used. Contemplating that more standardized
interventions could potentially have led to more consistent and comparable results across the

four studies, this heterogeneity constitutes yet another limitation of the evidence.
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The usefulness of the evidence in this systematic review is also held back by the lack of
reported intervention details. First of all, the length of the entire blindfolding simulation
training was reported in only one study (Buyck et al., 2019). Secondly, of the studies that
included debriefing as an intervention component, none explained the actual content or
structure in sufficient detail to allow for replication. According to a recently published
research, inadequate descriptions appear to be a common challenge among studies examining
debriefing interventions (Duff et al., 2024). Supposing that others may not be able to repeat
the interventions correctly due to incomplete descriptions of the debriefing sections, or are
hesitant because the duration is unknown, the findings reported by several of the studies

included becomes less valuable.

4.2.3 Comparison

A concern not addressed by any of the four included studies is the potential presence of a
Hawthorne effect, referring to a change in behavior due to the participants’ awareness of
being observed (Berkhout et al., 2022; McCambridge et al., 2014). Considering the nature of
the intervention, participants in all the included studies likely expected their simulated
scenarios to be both observed and assessed. If the participants in the comparison groups
sharpened their communication and performance, despite not being blindfolded, the intention
to serve as a control fails. Moreover, the differences between the intervention and comparison
groups may have been minimized. This limitation is particularly relevant for this systematic

review, as all outcomes considered are behavior-based.

4.24 Outcomes

First of all, the certainty of evidence for the frequency of CLC, ended up being very low due
to imprecise and inconsistent results, and a considerable risk of bias across the four included
studies. Other limitations regarding the results presented for the primary outcome includes the
use of difference statistical measures, the lack of reported outcome data to confirm statistical
significance, and the variability in the criteria used to measure a complete CLC, although not
all studies elaborated on these criteria. Therefore, despite the initially supposed
straightforward process of measuring CLC objectively, it appears that the measurement
method for doing this has not yet been standardized. Given this information, the slight
indication based on the overall findings, that the direction of effect might lean towards greater

improvement in the blindfolding group, should be taken with a grain of salt.
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These challenges further bring into question whether other techniques for measuring the use
of CLC may be more suitable to provide robust and meaningful evidence. More robust and
meaningful techniques for measuring the frequency of CLC could therefore perhaps be
provided if the reporting were more transparent. Some before-and-after studies have had their
participants answer a questionnaire of how often they use closed-loop communication or
asked them to rate the CLC ability of their own team (Diaz & Dawson, 2020; Emani et al.,
2018). Although more subjective in nature, such measurement methods may be easier to
standardize for repeated use across studies. Moreover, by making sure that all participants
have an equal understanding of CLC, the subjective influence on the results can be somewhat

reduced.

Task performance and medical errors were also important secondary outcomes as the whole
point of improving communication is the anticipation that it ultimately has a positive impact
on patient care delivery. Communication errors were the only type of medical errors
addressed. Hence, this systematic review provides limited evidence of the effect of closed-
loop communication training on patient safety indicators more directly linked to patient
outcomes, such as errors concerning medication administration or treatment procedures

(Alhur et al., 2024; Aghigi et al., 2023).

Two studies found that the blindfolded simulation training significantly reduced
communication errors (Lopez de Alda et al., 2021; Buyck et al., 2019). Nevertheless, similar
to the frequency of CLC, the results reported by Lopez de Alda et al. (2021) are very
imprecise, and hence this evidence should be interpreted with caution. Future research may
want to recruit larger sample sizes in order to achieve less imprecise results, as well as more

often use comparable statistical measures to enable statistical comparison.

Due to the wide range of approaches used to measure task performance, the included studies
seem to disagree about which measurement are most important and relevant. Some studies
calculated time-to-task completion, while others assessed CRM performance and self-reported
performance. However, common to all studies was that the results for nearly all task-
performance measurements were either not reported in sufficient detail or reported as non-
significant. Hughes et al. (2020) specifically mentioned that effect sizes for CRM
performance were not obtained due to the lack of enough statistical power. According to the

researchers’ power analysis 53 participants had to be recruited in order to detect an effect, but
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ended up including no more than 34 participants, thus explaining this shortcoming (Hughes et
al. 2020). Buyck et al. (2019) was the only study to measure the progression in the
resuscitation team leader evaluation score and found a significant difference between the
blindfolding and non-blindfolding group, favoring the intervention. Hence, overall, the
systematic review is left with a small amount of evidence that a blindfolded training

simulation will improve task performance.

Another shortcoming is the lack of evidence that says something about the long-term
effectiveness. None of the included studies had follow-up assessments, a limitation
emphasized in each and of the studies (Scicchitano et al., 2021; Buyck et al., 2019; Hughes et
al., 2020; Lopez de Alda et al., 2021). Evidence showing sustained changes in CLC
frequency, medical errors, and task performance is therefore neither provided nor compares
across the studies, even though such understanding is likely to be highly sought after. RCTs
are often expensive to conduct and therefore typically lasts for a relatively short period of

time (Bosdriesz et al., 2020).

4.3 Limitations of the review process

There are some important limitations about the review process that must be noted. The first
concerns the searches performed and the strict inclusion criteria, such as the decisions made
to exclude studies published before 1995 and not to search in databases other than
MEDLINE, EMBASE, CINAHL, CENTRAL, and ERIC. Besides, due to the short
timeframe, unpublished studies, ongoing studies, and grey literature were not searched for.
Exclusion further applied to studies not available in English, Norwegian, Danish, or Swedish
languages, and those not obtainable in full text. Hence, there is a small possibility that the full
range of relevant studies has not been identified and therefore not represented, potentially
introducing both selection and publication bias. There is also reason to believe that including
only RCTs may have led to a probable loss of valuable evidence and prevented comparison of

different types of closed-loop communication training interventions.

If the attempts to obtain additional data from three out of the four included studies had been
successful, it is likely that more findings could have been presented in greater detail and
included in a more comprehensive meta-analysis. A final limitation important to emphasize,
deals with the fact that all parts of the review were completed by only one student, thereby

making the prevention of various types of biases through what should ideally be a
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collaborative work process, difficult. Notwithstanding the foregoing, the careful
documentation of each step of the process, and the materials used in that regard, constitutes a
key strength in terms of ensuring transparency. The search strategy also took into account that
researchers may have used a number of different synonyms and expressions for the term
closed-loop communication. Last but not least, it is a strength that the systematic review was

conducted and reported following international guidelines.

4.4 Agreements and disagreements with other studies or reviews

Previous systematic reviews have investigated the effectiveness of various types of
simulation-based training. However, these simulation-based training interventions do not
fulfill the criteria specified in this systematic review for a closed-loop communication
training, nor contains any blindfolding element (Ajemba et al., 2024; Fung et al., 2015;
Sezgin et al., 2023; Abildgren et al., 2022; Nielsen et al., 2021). Therefore, to the best of my
knowledge, no other systematic review has addressed the effectiveness of such blindfolding
interventions. The originality of this systematic review contributes important knowledge and
insight into emerging closed-loop communication training interventions and thus provides a
greater basis for further research. However, it also poses a disadvantage by limiting the
opportunities to compare findings and methodological approaches used across similar

reviews.

Despite this inconvenience, some of the findings in this systematic review, for instance
regarding the frequency of CLC, can nevertheless be compared to relevant before-and-after
studies. Diaz & Dawson (2020) and Ulmer et al. (2022) both implemented a blindfolding
intervention and measured changes in communicative behavior. Although Diaz & Dawson
(2020) used questionnaires to measure the participants’ perception of their ability to use CLC,
thereby differing slightly from the more objective frequency measurement methods applied
among the four included studies, a statistically significant improvement was detected (Diaz &
Dawson, 2020). This corresponds to the general findings presented in this systematic review,
for which all studies except one reported an increased frequency of CLC in the blindfolded
group compared to the non-blindfolded group (Lopez de Alda et al., 2021; Hughes et al.,
2020; Scicchitano et al., 2021).

The second-mentioned study on the other hand, found a non-significant difference between

the rates of read-back responses observed before and after the blindfolded simulation training
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(Ulmer et al., 2022). This refers to the part of the communication loop of which the recipient
of a message/order repeats it back, and thus largely captures the essence of CLC (Ulmer et al.,
2022). One of the included studies also reported a non-significant result for the frequency of
CLC (Buyck et al., 2019). A question therefore remains to whether these two instances of
non-significant findings were due to there being no true effect or the lack of enough evidence.
Perhaps not all variations of a blindfolding simulation training will produce significant

changes in the use of CLC.

A significant reduction in communication errors, although based on a small number of
studies, appeared to be more consistent. Lopez de Alda et al. (2021) and Buyck et al. (2019)
found that the blindfolded simulation training significantly reduced the likelihood of failing
certain CLC steps or the number of incomplete communication loops in the blindfolded group
compared to the non-blindfolded group. These findings are supported by the results presented
in Ulmer et al. (2022), where an unreliable form of communication was used to a lesser extent
following simulation training. Therefore, despite some inconsistency and uncertainty in the
evidence, especially with regard the frequency of CLC, several findings suggest a potential

positive effect of blindfolded simulation training on participants’ overall communication.

Research conducted in an emergency medical context, similarly to the studies included in this
review, has shown significant improvements in time-to-task completions for orders using
CLC (EIl-Shafy et al., 2018). Therefore, one can expect that that closed-loop communication
training, such as blindfolded simulation training, also increases practitioners’ effectiveness
indirectly through increased use of CLC. Nonetheless, all results presented in this systematic
review on time-to-task completion measurements were non-significant, and thus do not
provide any supporting evidence of such an effect. Then again, El-Shafy et al. (2018)
measured time to task-completion for medication orders, placement of intravenous lines,
administration of intravenous fluids, and laboratory test results. These tasks differ from the
cardiac arrest related tasks measured by the studies included in this systematic review, which

could possibly explain the varying results.

S Implications for practice and research

Due to the small number of studies included, the large amount of non-significant,
inconsistent, and imprecise results, and the very low certainty of evidence for the primary

outcome, the implementation of a blindfolded simulation training should be considered
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cautiously. The effectiveness might vary substantially depending on the context, considering
that all the included studies conducted their training at one single site, and differed in terms of
population composition, how the blindfolding simulation training was designed, and which
medical scenarios were used during the simulation(s). Replication of the interventions might
also prove challenging, as some of the included studies did not describe the debriefing part of

their training in sufficient detail.

Future studies should first and foremost ensure that all components of the closed-loop
communication training are described in sufficient detail to allow for replication. Researchers
are also recommended to thoroughly describe the type of communication exchange
considered a CLC, so that similarities and differences in the criteria for CLC can be drawn
between studies. There is also a need for more evidence from studies with less risk of bias and
from multi-center trials, in order to generate more generalizable findings. Non-significant
findings represent a large proportion of the evidence provided in this systematic review. By
recruiting larger samples sizes, future studies can ensure that statistically significant
differences are detected when present, and provide more precise effect estimates, thereby
contributing more meaningful evidence. A more standardized blindfolded simulation training
and measurement method for measuring the frequency of CLC will also be needed so that

future studies are more comparable.

Evidence concerning long-term effectiveness and retention is presumably meaningful to
policy makers, researchers, or leaders from medical institutions or educational programs, who
are considering implementing blindfolded simulation training. Therefore, future systematic
reviews addressing the exact same question, or investigating the use of another
communication strategy, should also consider including study designs that more often contain

follow-up assessments.

6 Conclusion

This systematic review found very low certainty of evidence for the effectiveness of a closed-
loop communication training method comparing blindfolded versus non-blindfolded
simulation training, on the frequency of CLC among healthcare providers. Although most of
the findings give the impression of an increased frequency of CLC in the blindfolded groups,
thus showing a potential that should not be overlooked, further research is needed to confirm

the beneficial impact. Regarding changes in medical errors, the small body of evidence
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suggests that blindfolded simulation training might lead to a relatively greater reduction in
communication errors compared to non-blindfolded simulations. There was a lack of
statistically significant improvements in task performance measures, apart from some
indication of a positive effect on non-clinical skills among team leaders. Due to several
limitations of the evidence provided, the overall findings are not convincing enough to
conclude that implementing a blindfolded simulation training as closed-loop communication
training for healthcare providers will guarantee increased use of CLC, a reduction in the
number medical errors, or improved task performance, or produce the same results as shown
in this systematic review, when replicated. Therefore, to best inform about the effectiveness
of closed-loop communication training, more research and larger studies are needed that also

ideally measure long-term effectiveness and retention.
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8 Supplementary material

8.1 Supplementary appendix 1: Full search strategy
MEDLINE

Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review &
Other Non-Indexed Citations, Daily and Versions (1946 to January 10, 2023)

Date searched: January 11,2024

Search type: Advanced

Total hits: 555

#  |Searches Results

1 “closed-loop communication”.ab kf ti. 143

2 [“feedback*”.abkf ti. 20

3 “‘checkback™*”.ab kf ti. 1

4 “callout®”.ab kf ti. 99

5 ““call-out™” .ab kf .ti. 395

6 (read* adj3 back*).ab kf ti. 2389

7 (check* adj3 back*).ab kf ti. 2285

8 (repeat™ adj3 back*).ab kf ti. 1977

9 (clos* adj3 loop*).ab kf ti. 18481

10 2or3ord4orS5Sor6or7or8or9 25595

11 |exp communication/ or exp teach-back communication/ 371027

12 |exp interpersonal relations/ or interprofessional relations/ or exp 353218
interdisciplinary communication/

13 (1lorl2 630512

14 |10 and 13 500

15 |lorl4 581

16 [Limit 15 to yr="1995 -Current” 555

Embase

Database(s): Embase Classic+Embase (1946 to 2024 January 10)
Date searched: January 11,2024

Search type: Advanced

Total hits: 420

# Searches Results
1 “closed-loop communication”.ab kf ti. 284

2 “readback*”.ab kf ti. 29

3 “‘checkback™*”.ab kf ti. 3

4 “callout®”.ab kf ti. 216

5 ““call-out*”.ab kf .ti. 635
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6 (read* adj3 back*).ab kf ti. 3589

7 (check* adj3 back*).ab kf ti. 5446

8 (repeat™ adj3 back*).ab kf ti. 2902

9 (clos* adj3 loop*).ab kf ti. 23989

10 2or3ord4orS5Sor6or7or8or9 36718

11 [*interpersonal communication/ or exp communication skill/ 73478

12 |exp interdisciplinary communication 13753

13 |llorl2 86958

14 |10 and 13 195

1S |lorl4 425

16 [Limit 15 to yr="1995 -Current” 420

CINAHL

Database(s): EBSCOhost CINAHL

Date searched: January 14,2024

Search type: Advanced

Total hits: 409

Search [Search terms Search Options Actions

ID#

S17 S1 OR S15 Limiters - View results
Publication Date: (409)
19950101-20241231
Expanders - Apply
equivalent subjects
Search modes -
Boolean/Phrase

S16 S1 OR S15 Expanders - Apply [View results
equivalent subjects  (418)
Search modes -
Boolean/Phrase

S15 S10 AND S14 Expanders - Apply [View results
equivalent subjects  (382)
Search modes -
Boolean/Phrase

S14 S11 OR S12 OR S13 Expanders - Apply [View results
equivalent subjects  ((586,325)
Search modes -
Boolean/Phrase

S13 (MM "Intraprofessional Relations") Expanders - Apply |View results

equivalent subjects

(5,118)
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Search modes -

Boolean/Phrase
S12 (MH "Interpersonal Relations+") OR (MH Expanders - Apply [View results
"Interprofessional Relations+") equivalent subjects  [(326,751)
Search modes -
Boolean/Phrase
S11 (MH "Communication+") OR (MM Expanders - Apply [View results
"Communication Skills Training") OR (MM  |equivalent subjects  ((332,802)
"Communication Skills") Search modes -
Boolean/Phrase
S10 S2 or S3 or S4 or S5or S6 or S7or S8 or S9  [Expanders - Apply [View results
equivalent subjects  |(3,290)
Search modes -
Boolean/Phrase
S9 TI (clos™ n3 loop*) OR AB (clos* n3 loop*)  [Expanders - Apply [View results
equivalent subjects  [(2,443)
Search modes -
Boolean/Phrase
S8 T1 (repeat™ w3 back®) OR AB (repeat® w3 Expanders - Apply [View results
back™) equivalent subjects  (127)
Search modes -
Boolean/Phrase
S7 TI (check™ w3 back*) OR AB (check™ w3 Expanders - Apply [View results
back*) equivalent subjects  |(97)
Search modes -
Boolean/Phrase
S6 TI (read* w3 back*) OR AB (read* w3 back*) [Expanders - Apply [View results
equivalent subjects  [(303)
Search modes -
Boolean/Phrase
SS T1 "call-out*" OR AB "call-out*" Expanders - Apply [View results
equivalent subjects  [(267)
Search modes -
Boolean/Phrase
S4 T1 "callout*" OR AB "callout*" Expanders - Apply [View results

equivalent subjects
Search modes -
Boolean/Phrase

(65)
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S3 T1 "checkback*" OR AB "checkback™*" Expanders - Apply [View results
equivalent subjects  |(1)
Search modes -
Boolean/Phrase
S2 T1 "readback*” OR AB “readback*” Expanders - Apply [View results
equivalent subjects  |(8)
Search modes -
Boolean/Phrase
S1 T1 "closed-loop communication" OR AB Expanders - Apply [View results
"closed-loop communication" equivalent subjects  |(76)
Search modes -
Boolean/Phrase
ERIC
Database(s): EBSCOhost ERIC
Date searched: January 10, 2024
Search type: Advanced
Total hits: 20
Search [Search terms Search Options Actions
ID#
S14 S1 OR S12 Limiters - View results
Publication Date: (20)
19950101-20241231
Expanders - Apply
equivalent subjects
Search modes -
Boolean/Phrase
S13 S1 OR S12 Expanders - Apply |View results
equivalent subjects  |(25)
Search modes -
Boolean/Phrase
S12 S10 AND S11 Expanders - Apply [View results
equivalent subjects  [(24)
Search modes -
Boolean/Phrase
S11 DE "Interpersonal Communication" OR DE Expanders - Apply [View results
"Communication Skills" OR DE equivalent subjects  [(46,357)
"Communication (Thought Transfer)" OR DE |Search modes -
"Interpersonal Communication" OR DE Boolean/Phrase
"Communication Strategies"
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S10 S2 or S3 or S4 or S5or S6 or S7or S8 or S9  [Expanders - Apply [View results
equivalent subjects  [(1,0606)
Search modes -
Boolean/Phrase

S9 TI (clos™ n3 loop*) OR AB (clos* n3 loop*)  [Expanders - Apply [View results
equivalent subjects  [(300)
Search modes -
Boolean/Phrase

S8 T1 (repeat™ w3 back*) OR AB (repeat® w3 Expanders - Apply [View results

back™) equivalent subjects  |(23)

Search modes -
Boolean/Phrase

S7 T1 (check* w3 back*) OR AB (check* w3 Expanders - Apply |View results

back™) equivalent subjects  |(41)

Search modes -
Boolean/Phrase

S6 TI (read* w3 back*) OR AB (read* w3 back*) |[Expanders - Apply [View results
equivalent subjects  (632)
Search modes -
Boolean/Phrase

SS T1 "call-out*" OR AB "call-out*" Expanders - Apply [View results
equivalent subjects  |(62)
Search modes -
Boolean/Phrase

S4 T1 "callout*" OR AB "callout*" Expanders - Apply [View results
equivalent subjects  |(8)
Search modes -
Boolean/Phrase

S3 T1 "checkback*" OR AB "checkback™*" Expanders - Apply [View results
equivalent subjects  [(0)
Search modes -
Boolean/Phrase

S2 T1 "readback*” OR AB “readback*” Expanders - Apply [View results
equivalent subjects  [(2)
Search modes -
Boolean/Phrase

S1 T1 "closed-loop communication" OR AB Expanders - Apply [View results

"closed-loop communication”

equivalent subjects
Search modes -
Boolean/Phrase

(2)
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CENTRAL

Database(s): Cochrane Central Register of Controlled Trials
Date searched: January 10, 2024

Search type: Advanced

Total hits: 30 (1 Cochrane Review and 29 Trials)

# Search manager Results

1 (closed-loop NEXT communication):ti,ab,kw (Word variations have been |17
searched)

2 (read-back™):ti,ab,kw (Word variations have been searched) 6

3 (checkback™):ti,ab,kw (Word variations have been searched) 2

4 (callout*):ti,ab,kw (Word variations have been searched) 27

S (call-out®):ti,ab,kw (Word variations have been searched) 112

6 (read* NEXT/3 back*):ti,ab,kw (Word variations have been searched) 42

7 (check® NEXT/3 back*):ti,ab,kw (Word variations have been searched) 33

8 (repeat®* NEXT/3 back®):ti,ab,kw (Word variations have been searched) 63

9 (clos* NEAR/2 loop*):ti,ab,kw (Word variations have been searched) 1909

10 #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 2164

11 MeSH descriptor: [Communication] explode all trees 12783

12 #10 and #11 17

13 #12 or #1 with Cochrane Library publication date from Jan 1995 to Dec 30
2024

Google Scholar

Date searched: January 10, 2024
Search type: Advanced
Total hits: 59

Return articles dated between: 1995-2024
Find articles with the exact phrase: closed loop communication (allintitle)
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8.2 Supplementary appendix 2: Screening questions

For title and abstract screening

Questions Yes

Unclear

No

Is it a primary study?

Is the population healthcare providers?

Is it about communication training?

W -] 3

Is it a quantitative study?

Exclude if the answer to at least one question is “No”
Include if the answers to all questions are “Yes” or “Unclear” (or a mix of both).

For title and abstract screening

#

IQuestions

Yes

No

Population

Is the population healthcare providers involved in direct patient
care or assistance? They may be healthcare students/workers,
health professionals (also those undergoing postgraduate or
specialized training)

Is the population only involved in the human field of healthcare?

Does at least 80% of the population fit the inclusion criteria
above?

Intervention

Is the training designed to improve effective communication, with
emphasis on verification to ensure that messages/orders are
understood correctly?

Only answer when relevant:

If the study is about implementing new policies, systems,
guidelines, checklists, procedures, protocols, or digital devices, is
complementary communication training also a part of the
intervention?

Comparison

Does the study include one of the following comparison groups:
standard training, no training, or another intervention?

Outcome

Is frequency of closed-loop communication reported as an
outcome?

Study design

Is it an RCT?

Other criteria
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9 Is it a primary study?

10 [Is it a quantitative study?

11 (s the study available in English, Norwegian, Swedish, or Danish?
12 [Is the publication year between 1995 and 2024

Exclude if the answer to at least one question is “No”
Include if the answers to all questions are “Yes”
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8.3 Supplementary appendix 3: Reasons for excluded studies read in

full text

Total number of excluded studies from database and registry searches (n=115)

catheterization laboratory. Analysis of closed loop communication

# Excluded studies Reasons

1 Ahmed R., Hughes K., & Hughes P. (2018). The blindfolded code [Not an RCT
training exercise. The Clinical Teacher, 15(2), 120-125.
https://doi.org/10.1111/tct.12639

2 Alexandrino, H., Baptista, S., Vale, L., Junior, J. H. Z., Espada, P. (Not an RCT
Junior, D. S., Vane, L. A., Carvalho, V. H., Marcelo, L., Madeira, H
Duarte, R., Ferreira, L., Pereira, J., Pinheiro, L. F., Fraga, G. P., &
Mesquita, C. (2020). Improving Intraoperative Communication in T
The Educational Effect of the Joint DSTC TM-DATC TM Courses|
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G. (2014). A simulation-based training program improves
emergency department staff communication. American journal of
medical quality : the official journal of the American College of
Medical Quality, 29(2), 115-123.
https://doi.org/10.1177/1062860613491308

Not an RCT

37

Thomas, S. M., Burch, W., Kuehnle, S. E., Flood, R. G., Scalzo, A.
J., & Gerard, J. M. (2013). Simulation training for pediatric residents
on central venous catheter placement: a pilot study. Pediatric critical
care medicine : a journal of the Society of Critical Care Medicine
and the World Federation of Pediatric Intensive and Critical Care
Societies, 14(9), e416—e423.
https://doi.org/10.1097/PCC.0b013e31829f5eda

Not an RCT

38

Tofil, N. M., Lee White, M., Manzella, B., McGill, D., & Zinkan, L.
(2009). Initiation of a pediatric mock code program at a children's
hospital. Medical teacher, 31(6), e241-e247.
https://doi.org/10.1080/01421590802637974

Not an RCT

39

Watters, C., Reedy, G., Ross, A., Morgan, N. J., Handslip, R., &
Jaye, P. (2015). Does interprofessional simulation increase self-
efficacy: a comparative study. BMJ open, 5(1), e005472.
https://doi.org/10.1136/bmjopen-2014-005472

Not an RCT

40

Wong, A. H., Gang, M., Szyld, D., & Mahoney, H. (2016). Making
an "Attitude Adjustment": Using a Simulation-Enhanced
Interprofessional Education Strategy to Improve Attitudes Toward
Teamwork and Communication. Simulation in healthcare : journal

of the Society for Simulation in Healthcare, 11(2), 117-125.

Not an RCT

Total number of studies not available in full text (n=2)

Excluded studies

Reasons
(found)

Complete the 'circle’ when checking back. (2009). ED Nursing,
12(12), 139-.

Full-text not
available

Curlis, J. Improving Closed Loop Communication in the Ipswich

Emergency Department.

No publication
details
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8.4 Supplementary appendix 4: Characteristics of included studies

and RoB
(Article)
General/reference information
Source
Country
Study Description
characteristics
Study design
Population Sample size:
Occupational or educational roles:
Intervention Approach:
Duration:
Simulated/real conditions
Comparison
Study results Outcome:
Measurement methods:
Data:

(Lopez de Alda et al., 2021)

General/reference information

Source Lopez de Alda JX, Patel N, McNinch N, Ahmed RA. A Blindfolded
Pediatric Trauma Simulation and Its Effect on Communication and Crisis
Resource Management Skills. Cureus. 2021;13(11):e19484.

Country USA

Study Description

characteristics

Study design Randomized controlled trial

Population Total sample size: N = 28 (blindfolded N = 15, non-blindfolded N = 13)
Occupational or educational roles: Emergency medicine (EM) residents
and pediatric EM fellows that had completed their Advanced Trauma Life
support (ATLS) certification

Intervention Approach: Participants in the intervention group led one pediatric trauma

scenario simulation, blindfolded. Comprising the rest of the trauma team
were three embedded participant nurses assigned to specific tasks.
Different nurses participated on different simulation days.

Before the scheduled nursing staff participated, they:

e were provided the scenario to review
o were instructed on appropriate CLC and how to communication
with the leaders during the scenario
At the beginning of each simulation day, the scheduled nursing staff:
e partook in a rehearsal simulation to acclimate them to mannequins,
the scenario, and expected communication
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Prior to starting the simulation, each participant from both the intervention

and comparison group:

o were shown a standardized PowerPoint presentation on CLC
strategies
o watched a video demonstrating a sample blindfolded simulation
Following each simulation, participants from both the intervention and

comparison group:

o underwent a debriefing session

Duration: Overall length (NI), simulation (10 minutes), debriefing
session (10 minutes)

Simulated/real conditions: Simulated conditions

Comparison Participants in the comparison group led one pediatric trauma scenario
simulation, non-blindfolded.

Study results Frequency of CLC

(primary Outcome: Frequency of CLC (presented as odds ratio and CI)

outcome) Measurement method: Three independent faculty members reviewed
recorded scenarios and counted the number of loop closures. For a loop to
be considered closed, all CLC steps 1-4 had to be completed and agreed
upon by at least two out of three reviewers. The likelihood of closing the
loop during monitor placement in blindfolded groups compared to non-
blindfolded groups was calculated.
Data: OR = 13.7 (1.4-133.8).

Study results Medical errors (communication)

(secondary Outcome: Missed CLC steps (presented as odds ratio and CI)

outcomes) Measurement method: Three independent faculty members reviewed

recorded scenarios and counted the frequency of each step (1, 2, 3, and 4)
of CLC. The number value agreed upon by at least two out of three
reviewers was used. The likelihood of failing to complete step 3 and 4
during monitor placement in non-blinded groups compared to blindfolded
egroups was calculated.

Data: OR step 3 =6.2 (1.2-32.0), OR step 4 = 14.6 (2.2-97.6)

Task performance

Outcome: Completion of critical actions

Measurement method: Three independent faculty members reviewed
recorded scenarios for completion of critical actions. Not described which
(or if) calculations were made for this outcome specifically.

Data: No results or data presented.

Task performance

Outcome: Self-reported performance

Measurement method: Participants were provided NASA Task Load
Index (NASA-TLX) forms for completion post-participation. Not
described which calculations were made for this outcome specifically.
Data: Researchers found a non-significant difference, but supporting data
is not presented.

Task performance

Outcome: CRM performance
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Measurement method: Emergency medicine, pediatric medicine, and
simulation faculty members completed CRM forms after each scenario
was completed. Although not explicitly stated, it is reasonable to assume
that the Ottawa GRS scale was used to measure CRM performance in
relation to the blindfolding effect, considering its use to measure CRM
performance in relation to years of training. Not described which
calculations were made for this outcome specifically.

Data: Researchers found a non-significant difference, but supporting data
is not presented.

Risk of bias assessment

Entry Judgment [Support for judgement
Random sequency
generation “Participants were randomized into groups...via a random

(selection bias)

number draw, with odd numbers representing blindfolded
scenarios and even numbers representing non-blindfolded
scenarios” (p.?2).

Comment: The random component in the sequence generation
process is described.

Allocation
concealment
(selection bias)

Comment: Allocation concealment not addressed. Insufficient
information to permit judgement on low/high risk.

Blinding of High risk

participants and “Prior to starting the simulation, each participant was shown

personnel a standardized PowerPoint presentation reviewing CLC

(performance strategies and then a video demonstrating a sample

bias) blindfolded simulation scenario.” (p.2)
Comment: Blinding not addressed for participants, scheduled
nurses or involved instructors, but participants’ introduction to
blindfolding and CLC during pre-simulation preparations most
certainly provided them with clues about the upcoming
simulations’ content and objectives, enabling them to easily
assume their group assignment based on whether they were
blindfolded or not, and intentionally or unintentionally
perform accordingly.

Blinding of High risk

outcome Comment: Due to this outcome being measured by the

assessment: self- participants themselves, measurements have likely been

reported influenced by the lack of blinding.

performance

(detection bias)

Blinding of High risk

outcome Comment: Blinding of outcome assessment not addressed.

assessment: Although no information clarifies whether the recordings were

objective audio- or/and video-based, observations must have been
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outcomes
(detection bias)

required to assess CRM performance and completion of
critical actions since these outcomes measure performance
beyond mere verbal communication, enabling assessors to
identify participants’ group assignment from visual cues. As
the methods used to assess the various objective outcomes
appear to have involved some degree of outcome assessors’
interpretation and judgement, there is a high risk that outcomes
were influenced by the lack of blinding.

Incomplete
outcome data:
self-reported
performance
(attrition bias)

Comment: The number of participants included in the
statistical analysis for this particular outcome is not reported,
and the authors do not mention loss to follow-up. Insufficient
reporting of attrition/exclusions to permit judgement on
low/high risk.

Incomplete
outcome data:
objective
outcomes
(attrition bias)

Comment: The number of participants included in the
statistical analysis for this particular outcome is not reported,
and the authors do not mention loss to follow-up. Insufficient
reporting of attrition/exclusions to permit judgement on
low/high risk.

(reporting bias)

Selective reporting

High risk

“No significant differences were noted in CRM scores or
INASA TLX scores” (p.4)

Comment: No study protocol mentioned or found. The study
fails to (1) clearly specify in the methods section which
outcomes are considered primary and secondary, and (2) report
results and outcome data for all outcomes assessed. The effects
of blindfolding on CRM performance and self-reported
performance are reported as non-significant, but without data.
Results are not reported for the completion of critical actions.

Other biases

Comment: The study appears to be free of other sources of
bias.

Summary assessments of risk of bias (for data synthesis)

Outcome Judgment [Support for judgement

Self-reported High risk |[High risk of bias for one or more entries
performance

Objective High risk |[High risk of bias for one or more entries
outcomes

(Hughes et al., 2020)
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General/reference information

Source

Hughes KE, Hughes PG, Cahir T, Plitt J, Ng V, Bedrick E, et al.
Advanced closed-loop communication training: the blindfolded

resuscitation. BMJ Simulation & Technology Enhanced Learning.
2020;6(4):235-8.

Country

USA

Study
characteristics

Description

Study design

Randomized controlled trial

Population

Sample size: N = 34 (blindfolded N = 17, non-blindfolded N = 17)

Occupational or educational roles: Emergency medicine (EM) and
EM/pediatric dual resident physicians

Intervention

Approach: Participants in the intervention group led two simulations; one
adult resuscitation simulation and one pediatric resuscitation simulation,
blindfolded. Comprising the rest of the resuscitation team were three
embedded standardized participants for each participant.

Immediately before the simulations, participants from both the
intervention and comparison group:

o watched a video demonstrating excellent and poor CLC
o were instructed that orders would only be executed if
communication was in perfect CLC format
e were given an orientation to the manikin and simulation lab
After completing both simulations, participants from both the intervention

and comparison group:

e partook in a one-on-one faculty debriefing

Duration: Overall length (NI), adult simulation scenario (8 minutes),
pediatric simulation scenario (8 minutes), debriefing (NI)

Simulated/real conditions: Simulated conditions

Comparison

Participants in the comparison group led two simulations; one adult
resuscitation simulation and one pediatric resuscitation simulation, non-
blindfolded.

Study results
(primary
outcome)

Frequency of CLC

Outcome: Frequency of perfect CLC use (presented as mean value and
CI)

Measurement method: Video-recorded simulations were reviewed by a
single rater for frequency of CLC. The mean frequency was calculated for
both the blindfolded group and the non-blindfolded group and tested for a
statistically significant difference.

Data: Blindfolded group: 31.7 (29.34-34.1), non-blindfolded group: 24.6
(21.5-27.7), p-value not presented.

Study results
(secondary
outcomes)

Task performance

Outcome: Self-reported performance (presented as mean values and std.

error)
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Measurement method: Participants used the NASA-TLX included in the
post-surveys to assess their own perceived workload, including
performance. Mean scores for self-reported performance were calculated
for both the blindfolded group and non-blindfolded group and tested for a
statistically significant difference.

Data: Blindfolded group: 12.29 (1.55), non-blindfolded group: 12.06
(1.16),p=0.78

Task performance

Outcome: CRM performance

Measurement method: One internal faculty member at the institution
and two fellowship-trained EM physician raters reviewed video-recorded
simulations and assessed CRM performance using the Ottawa GRS Scale.
Mean Ottawa GRS scores were calculated and tested for a statistically
significant difference.

Data: Researchers found no significant difference, but supporting data is
not presented.

Risk of bias assessment

(selection bias)

Entry Judgment (Support for judgement
Random sequency
generation “Participants were block randomized...” (p. 235)

Comment: Participants were randomly allocated, but the
random component in the process of selecting the blocks is
not specified. Insufficient information to permit judgement
on low/high risk.

Allocation
concealment
(selection bias)

Comment: Allocation concealment not addressed.
Insufficient information to permit judgement on low/high
risk.

Blinding of
participants and
personnel
(performance
bias)

“Participants watched internally made videos...
demonstrating excellent and poor CLC. All participants
were clearly instructed in the simulation prebriefed that
orders would only be executed if communication was in
perfect CLC format, non-verbal direction would be
unsuccessful” (p. 236)

“The resuscitation team was comprised of three embedded
standardised participants for each participant” (p.236)

Comment: Blinding not addressed for participants,
standardized embedded participants, or the instructors
involved. Participants were provided instructions and video-
material on CLC prior to simulation, but no introduction to
blindfolding or other information that would enable them to

easily assume their group assignment. Unclear whether the
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instructors involved in the actual simulations were blinded.
Also, if all participants shared the same embedded
standardized participants (although this is unclear from the
sentence above), the standardized participants would not
have been blinded to allocated interventions. Insufficient
information to permit judgement on low/high risk.

Blinding of

outcome

assessment: Self- Comment: Blinding of outcome assessment not addressed.
reported Insufficient information to permit judgement on low/high
performance risk.

(detection bias)

Blinding of High risk

outcome “...two simulation fellowship-trained EM physician raters
assessment: who were blind to participant identity and level of training
objective and a third who was an internal faculty member at the
outcomes institution.” (p. 236)

(detection bias)

Comment: No information is provided regarding blinding
raters to allocated interventions, only to participants identity
and level of training. Recordings were video-based, enabling
assessors to identify participants’ group assignment from
visual cues (being blindfolded or not). As the methods used
to assess the various objective outcomes appear to involve
some degree of outcome assessors’ interpretation and
judgement, there is a high risk that outcomes were
influenced by the lack of blinding.

Incomplete
outcome data:
perceived
performance
(attrition bias)

Comment: The number of participants included in the
statistical analysis for this particular outcome is not
reported, and the authors do not mention loss to follow-up.
Insufficient reporting of attrition/exclusions to permit
judgement on low/high risk.

Incomplete
outcome data:
objective
outcomes
(detection bias)

Comment: The number of participants included in the
statistical analysis for this particular outcome is not
reported, and the authors do not mention loss to follow-up.
Insufficient reporting of attrition/exclusions to permit
judgement on low/high risk.

Selective reporting
(reporting bias)

High risk

“When evaluating the mean Ottawa GRS scores... no
category showed significant differences between main
effects.” (p.236)

“Frequency of closed loop communication significantly
increased between the blindfolded group... and
nonblindfolded group... » (p. 236)
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Comment: No study protocol mentioned or found. The
effect of blindfolding on CRM performance is reported as
non-significant, but without data. The difference in
frequency of CLC is reported as significant, although no p-
value statistically confirms this statement.

Other biases

Comment: The study appears to be free of other sources of
bias.

Summary assessments of risk of bias (for data synthesis)

Outcome Judgment (Support for judgement

Self-reported High risk

performance Comment: High risk of bias for one or more entries.
Objective High risk

outcomes Comment: High risk of bias for one or more entries

(Scicchitano et al., 2021)

General/reference information

Source Scicchitano E, Stark P, Koetter P, Michalak N, Zurca AD. Blindfolding
Improves Communication in Inexperienced Residents Undergoing ACLS
Training. Journal of graduate medical education. 2021;13(1):123-7.

Country USA

Study Description

characteristics

Study design Randomized controlled trial

Population Sample size: N = 87 (blindfolded N = 46, non-blindfolded N = 41)
Occupational or educational roles: Medical interns undergoing
advanced cardiovascular life support (ACLS) training at a single academic
medical center

Intervention Approach: Participants in the intervention groups functioned as team

leaders in two simulations (rotating into the leadership role in turns); once
during a practice session, blindfolded, and once during a testing session,
non-blindfolded. Also referred to as blindfolded training (BT).

Prior to the practice sessions. participants from both the intervention and

comparison groups:

o watched a presentation about resuscitation team dynamics provided|
by the American Heart Association (AHA)

At the beginning of the practice sessions, participants from both the
intervention and comparison groups:

o were given standardized instructions. The blindfolded groups were
instructed on how they would be deprived of sight
During the practice sessions only, participants from both the intervention

and comparison groups:
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o were allowed to view the ACLS algorithms

Duration: NI

Simulated/real conditions: Simulated conditions

Comparison

Participants in the comparison groups functioned as a team leader in two
simulations (rotating into the leadership role in turns); once during practice
session and once during a testing session, both non-blindfolded. Also
referred to as standard training (ST).

Study results
(primary
outcome)

Frequency of CLC:

Outcome: Number of complete closed-loop communication (presented as
mean value and CI)

Measurement method: Verbal communications were coded into five
different types of communication events, including the use of complete
closed-loop communication. Three study members coded the first two
videos, two study members double coded the next 20% of recordings, and
one of two study members coded the remaining videos. Flagged
communications were discussed between the three study members to
achieve consensus. The mean number of complete closed-loop
communications across BT groups and across ST groups was calculated
and tested for a statistically significant difference.

Data: BT groups = 20.3 (18.8-21.8), ST groups = 16.6 (14.8-18.4),p =
0.002

Study results
(secondary
outcomes)

Task performance

Outcome: Time from cardiac arrest to initiation of chest compression
(presented as mean value and CI)

Measurement method: Time measured in seconds. The mean number of
seconds from cardiac arrest to chest compressions across BT groups and
across ST groups was calculated and tested for a statistically significant
difference.

Data: BT groups = 13.96 (10.2-17.8), ST groups = 13.8 (8.7-19), p=0.96

Task performance

Outcome: Time from cardiac arrest to defibrillation (presented as mean
value and CI)

Measurement method: Time measured in seconds. The mean number of
seconds from cardiac arrest to defibrillation across BT groups and across
ST groups was calculated and tested for a statistically significant
difference.

Data: BT groups = 55.9 (44.8-67.1), ST groups = 50.6 (38.9-62.3),p =
0.51

Task performance

Outcome: Time from cardiac arrest to first dose of epinephrine (presented
as mean value and CI)

Measurement method: Time measured in seconds. The mean number of
seconds from cardiac arrest to first dose of epinephrine across BT groups
and across ST groups was calculated and tested for a statistically
significant difference.

Data: BT groups = 105.8 (86.4-125.3), ST groups = 108.9 (89-128.9),p =

0.82
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Notes

For all outcomes above, video- and audio-recordings of the individual
testing scenarios were viewed and evaluated. For verbal communication,
3 study team members were the outcome assessors. It remains unclear
Wwhether the same assessors also measured performance.

Risk of bias assessment

Entry Judgment [Support for judgement

Random sequency

generation “The interns were divided into groups, and groups were

(selection bias) randomized...” (p. 124)
Comment: Pre-formed groups of participants were
randomized, but the random component in the sequence
generation process is not described. Insufficient information
to permit judgement on low/high risk.

Allocation

concealment Comment: Allocation concealment not addressed.

(selection bias) Insufficient information to permit judgement on low/high
risk.

Blinding of High risk

participants and “...instructors received written and verbal orientations to

personnel the study and study goals and taught practice sessions for

(performance both groups.” (p. 124)

bias) «Instructors for the testing sessions were blinded to whether
groups had been randomized to BT or ST» (p. 124)
«Participants were blinded to the objectives and outcomes of
the study» (p. 124)
Comment: Unclear whether participants' blinding to the
study's objectives and outcomes means that they were also
unable to identify their group assignment. Even though the
blinding of instructors for the testing sessions, from which
the outcomes were measured, was probably considered most
important, the instructors for the practice sessions appear to
not have been blinded. This may have influenced their
instructional and teaching delivery, leading to different
experiences among participant groups prior to the upcoming
testing sessions, potentially affecting participants'
performance during the actual testing phase.

Blinding of N/A

outcome

assessment: Self-

reported Comment: The study did not address this outcome.

performance

(detection bias)

Blinding of

outcome
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assessment:
objective
outcomes
(detection bias)

«... coded by 3 study team members blinded to which type of
training the interns had randomized... to ensure concordant
definitions for the different types of communication. » (p.
124)

Comment: Blinding of outcome assessment was ensured for
verbal communication. Although it remains unclear whether
the same blinded assessor(s) or someone else documented
performance, it is unlikely that blinding could have been
broken as no participants were blindfolded on the video-
recordings used for evaluation. Besides, the direct measure off
performance in terms of time-to-task completion (in
seconds), makes this outcome less prone to subjective
interpretation.

Incomplete
outcome data:
self-reported
performance
(attrition bias)

N/A

Comment: The study did not address this outcome.

Incomplete
outcome data:
objective
outcomes
(attrition bias)

“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 underwent

BT.” (p.125)

Comment: Despite an uneven proportion of incomplete
outcome data across groups, data are missing for only 2% of
all participants, and the reason appears to be related to
technical difficulties rather than their true outcomes.

Selective
reporting
(reporting bias)

Comment: No study protocol mentioned or found, but results
and outcome data for all outcomes listed in the method
section of the article have been reported.

Other biases

Comment: The study appears to be free of other sources of
bias.

Summary assessments of risk of bias (for data synthesis)

Outcome Judgment [Support for judgement

Self-reported N/A

performance Comment: The study did not address this outcome.
Objective High risk

outcomes Comment: High risk of bias for one or more entries
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(Buyck et al., 2019)

General/reference information

Source

Buyck M, Manzano S, Haddad K, Moncousin AC, Galetto-Lacour A,
Blondon K, et al. Effects of blindfold on leadership in pediatric
resuscitation simulation: a randomized trial. Front Pediatr. 2019;7:10.
doi:10. 3389/fped.2019.00010.

Country

Switzerland

Study
characteristics

Description

Study design

Randomized controlled trial

Population

Sample size: N = 48 (blindfolded N = 24, non-blindfolded N = 24)

Occupational or educational roles: Pediatric emergency fellows,
pediatric emergency residents, and pediatric emergency registered nurses
(recruited among the staff of the pediatric emergency department)

Intervention

Approach: Participants in the intervention group took part in five high-
fidelity simulation-based pediatric resuscitation scenarios (A, B, C, D and
E). The team leader of the group was blindfolded during simulations B, C,
and D, but not A and E. This group was called the blindfold group (BG).

Participants from both the intervention and comparison group:

o underwent a standardized debrief focusing on the non-technical
skills of the leader after simulations B, C, and D

o took part in simulations A and E as a pre- and post-test, without
any debrief

o underwent identical scenarios for simulations B, C and D, while
scenarios for simulations A and E were considered comparable
between the intervention and comparison group.

Duration: Overall length (4 hours), simulation (NI) debriefing session
(maximum of 20 minutes x 3)

Simulated/real conditions: Simulated conditions

Comparison

Participants in the comparison group took part in five different high-
fidelity simulation-based pediatric resusciation scenarios, all with the team
leader non-blindfolded. Referred to as the control group (CG).

Study results
(primary
outcome)

Frequency of CLC:

Outcome: Number of complete communication loops (presented as
median value and IQR)

Measurement method: A communication loop was considered complete
when three pre-specified verbal elements were present. The median value
and IQR were calculated for both the blindfold group and the control
eroup and tested for a statistically significant difference.

Data: Blindfold group: 0 (-7;5), Control group: +3 (-1;4), p =0.63

Study results
(secondary
outcomes)

Medical errors (communication)

Outcome: Number of incomplete communication loops (presented as
median value and IQR)

Measurement method: The median value and IQR for the change in
number of incomplete communication loops were calculated for both the
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blindfold group and the control group and tested for a statistically
significant difference.
Data: Blindfold group: -2 (-4;-1), Control group: 0 (-2;0), p =0.05

Task performance

Outcome: Time to cardio-pulmonary resuscitation (CPR) from cardiac
arrest (presented as median value and IQR)

Measurement method: Time measured in seconds. The median value and
IQR for change in time from circulatory arrest to CPR were calculated for
both the blindfold group and the control group and tested for a statistically
significant difference.

initiation.

Data: Blindfold group: 190 (58;267), Control group: 61 (17;151),p =
0.15

Task performance

Outcome: Number of pertinent reassessments (presented as median value
and IQR)

Measurement method: The median value and IQR for change the
number of reassessments were calculated for both the blindfold group and
the control group and tested for a statistically significant difference.
Data: Blindfold group: 1 (-1;3), Control group 0 (-2;3), p =0.57

Task performance

Outcome: Progression of the Resuscitation team leader evaluation score
(presented as percentage and IQR)

Measurement method: Using the scale by Grant et al., all non-clinical
skills except number 1 and 12 were scored from 0-30 points. The median
value and IQR for the proportion of improvement Calgary score were
calculated for both the blindfold group and the control group and tested forj
a statistically significant difference.

Data: Blindfold group: 11.4% (8.0;18.9), Control group: 5.4% (0.0;8.6), p
=0.04

Notes

For all outcomes above, three simulation-based training experts who did
not take part in the simulation assessed and scored the video recordings
from simulations A and E.

Risk of bias assessment

Entry Judgment [Support for judgement
Random sequency
generation “They were assigned to 12 resuscitation teams...” (p. 2)

(selection bias)

“These 12 teams were randomly allocated following simple
randomization procedure...” (p. 2)

Comment: Pre-formed groups of participants were
randomized, but the random component in the sequence
generation process have not been described. Insufficient
information to permit judgement on low/high.
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Allocation
concealment
(selection bias)

“... (sealed envelopes with a 50% chance) ...” (p. 2)

Comment: Adequate concealment of allocations would
require the envelopes to be opaque and sequentially
numbered, in addition to being sealed, but these safeguards
are not mentioned. Insufficient information to permit
judgement on low/high.

Blinding of

participants and “... the simulation instructor was not blinded to the

personnel allocation as he had to observe the simulations. To address

(performance this potential bias, our debriefings were strictly scripted and

bias) monitored by the primary investigator who was present for
all simulations and debriefings.” (p. )
Comment: The simulation instructor who gave debriefings
was not blinded, but measures were taken to ensure that all
the debriefings were conducted in the same way regardless of]
group allocation. Blinding not addressed for participants or
instructors involved in the actual simulations. Insufficient
information to permit judgement on low/high risk.

Blinding of N/A

outcome

assessment: self- Comment: The study did not address this outcome.

reported

performance

(detection bias)

Blinding of

outcome «Simulations A and E video recordings were scored by three

assessment: simulation-based training experts who did not take part to

objective the simulations. The experts were blinded to the team

outcomes allocations to CG or BG» (p. 3)

(detection bias)
Comment: Blinding of outcome assessment was ensured, and
unlikely to have been broken as experts did not partake in
simulations, nor could have distinguished between groups
based on visual cues due to no participants being blindfolded
on the video-recordings used for evaluation.

Incomplete N/A

outcome data: Comment: The study did not address this outcome.

self-reported

performance

(attrition bias)

Incomplete

outcome data: Comment: The number of participants included in the

objective statistical analysis for this particular outcome is not reported,

and the authors do not mention loss to follow-up. Insufficient

93



outcomes
(detection bias)

low/high risk.

reporting of attrition/exclusions to permit judgement on

Selective reporting
(reporting bias)

section of the article have been reported.

Comment: No study protocol mentioned or found, but results
and outcome data for all outcomes described in the method

Other biases

bias.

Comment: The study appears to be free of other sources of

Summary assessments of risk of bias (for data synthesis)

Outcome Judgment [Support for judgement

Self-reported N/A

performance Comment: The study did not address this outcome.
Objective

outcomes Comment: Unclear risk of bias for one or more entries

8.5 Suppleme

ntary appendix S: GRADE assessment

Grade domain Judgement Rating
Methodological No more than a total of 197 participants were included | Serious
limitations across the four studies. The two studies largest in concerns
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participant size (n = 87 and n = 48) had low risk for
blinding of outcome assessment, selective reporting, and
other biases (Buyck et al., 2019; Scicchitano et al,
2021). Scicchitano et al. (2021) also had low risk of
incomplete outcome data. Scicchitano et al. (2021) had
no entries at high risk of bias, while Buyck et al. (2019)
had high risk bias only for blinding of participants and
personnel.

The remaining studies (n = 28 and n = 34) had high risk
of bias for either two or three of the following entries:
blinding of participants and personnel, blinding of
outcome assessment and selective reporting (Lopez de
Alda et al., 2021; Hughes et al., 2020).

Multiple entries in all four studies were rated as unclear
due to insufficient information.

Indirectness

All four studies provided research evidence directly
linked to the question at hand. They all included
participants either specialized in or focusing on
emergency medical care, a blindfolding intervention,
and a non-blindfolding as a comparative group.

No serious
concerns

Imprecision

The total sample size including all studies were below
400, and therefore not sufficient to dismiss concerns
about imprecision. The precision of results varied from
reporting considerably wide 95%ClIs to small p-values.

Serious
concerns

Inconsistency

Three of the four studies show consistency in the
direction of effect, favoring the blindfolding
intervention, though the magnitude of effect sizes varied
substantially from moderate to very large. The
remaining study reports a contrasting no effect of
blindfolding on the intervention group, and a
statistically non-significant between-group difference.

Also, important variations between studies were seen in
terms of occupational roles, intervention components,
measures and reporting of outcomes. Lopez de Alda et
al. (2021) and Buyck et al. (2019) varied in terms of
what they considered to be a complete closed-loop
communication, and the other two studies provided no
such criteria.

Serious
concerns

Publication bias

The searches for identifying relevant studies were
comprehensive.

No serious
concerns
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