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Abstract
Multidisciplinary team communication in robotic surgery presents several safety considerations for the
intraoperative surgical patient. It is an important consideration since the surgeon and the operating room
team are geographically distanced with the surgeon at the console, and the other team members situated
at the patient bedside. Scrubbed team members are performing such functions as positioning the robotic
arms as well as exchanging instruments, while the remaining interprofessional team members are
coordinating multiple patient care activities. It therefore becomes imperative that the recognition of the
potential for miscommunication is of paramount importance, and strategies need to be generated that
will provide data to keep our patients safe. A Robotic Team High Reliability Organization’s
Communication Evaluation Tool was formulated by incorporating a previously purchased High
Reliability Organization’s (HRO) program at a North-East Level 1 Trauma Center in New Jersey and
combining and implementing a previously valid reliable Interpersonal and Cognitive Assessment for
Robotic Surgery or ICARS tool to construct a communication program that would improve the robotic
team’s safety culture. The project population sample included 11 gynecologic surgical residents and 12
robotic staff team members consisting of 2 surgical technicians, 5 nurses and 5 Registered Nurse First
Assistants (RNFA’s). Each participant provided demographic data via a questionnaire, a 15-question
multiple choice pretest, observed and participated in an educational power point presentation, completed
a posttest which consisted of the same 15 question pretest, and was evaluated by both the DNP student
and surgeon who scored the participants on an ICARS tool Likert scale by recording 28 components of
observational data from a provided scenario. A t-test was run for both residents and staff to document
aggregate pre/posttest documentation indicating a statistically significant improvement in mean scores
for both populations. Reliability statistics provided high Cronbach’s Alpha scores for the Pre/posttest

tool, and a high interrater reliability between the DNP student and surgeon evaluator. Paired samples t-
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test for the ICARS aggregate were split for staff robotic cases to compare the DNP student or Principal
Investigator (P1) and the Surgeon Co-Principal Investigator (Co PI). The staff t-test that was run on
number of robotic cases which indicated that the number of robotic cases completed by the staff was
statistically significant since all staff completed 21 or more cases. A split t-test on the ICARS for the
residents for years in program and number of robotic cases revealed a statistically significant difference.
This was run on year two residents only due to number of cases. Since ICARS staff evaluation was
performed first on a Wednesday and the residents on Friday by P1 and Co-PlI, results indicated improved
interrater reliability between the testing of staff and residents. Thematic analysis revealed themes related
to interprofessional teamwork and communication, safety measures unigue to robotic surgery, and the
importance of an HRO program. Limitations of the study included sample size, use of a simulated
operating room (OR) rather than live surgery, only gynecologic surgical residents, all of the robotic
OR staff who had participated in the project had been involved in 21 or more robotic cases, as
opposed to the residents who had a varied number of cases, SPSS only analyzing residents in year 2
of the program, and finally, in the ICARS observational evaluation, an anesthesia provider was not
part of the team participating in the study. The findings of the project supported instituting a
formalized program on robotic team communication utilizing this project since it’s statistically
significant data, along with evidence-based practice supporting education, has provided proactive

solutions to eliminating communication barriers leading to best practices.

Keywords: Robotic surgery, Communication, High Reliability Organization, Teamwork,
Communication tool, Safety, Leadership, HRO
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Executive Summary
Project Title: Robotic Team High Reliability Organization’s Communication Evaluation Tool

Problem: The need to improve surgical communication was identified to minimize serious adverse
outcomes. The Perioperative community needs to be proactive in finding solutions and eliminating
communication barriers leading to best practices (Etherington et al., 2019, p. 1251).

PICO Statement: Population: Robotic team consisting of gynecologic surgical residents, Registered
Nurse First Assistants (RNFA’s), Registered Nurses, and surgical technicians, Implementation:
Implementation of Interpersonal and Cognitive Assessment for Robotic Surgery (ICARS)/High
Reliability Organization (HRO) communication tool, Comparison: Review of standard HRO
communication techniques, Outcome/Goal: To improve robotic team’s safety culture. Project goals are
that the multidisciplinary robotic team’s safety culture will improve after learning HRO communication
techniques.

Purpose: The purpose of this Quality Improvement project is to determine if utilizing a previously
proven ICARS tool, while incorporating the organizations HRO Communication program for education,
can improve the intraoperative robotic program’s safety culture at an Academic Level | Trauma Center.

Objectives: The objective for this project is improved communication and safety as evidenced by the
ICARS scores, and pre and post assessment scores. The need for the project is identified as a necessity
of standardization of specialized effective robotic communication utilizing HRO communication
techniques and the ICARS tool which will eliminate potential for breaches in safety.

Plan: The project is designed as a Quality Improvement project using convenience sampling from a
group of multidisciplinary robotic team members including 11 Gynecologic surgical residents and 12
robotic Operating Room staff consisting of surgical technicians, Registered Nurses, and Registered
Nurse First Assistants. Demographics and Pre assessments were obtained using a 15-question multiple
choice test. This was followed by a presentation utilizing the ICARS tool, and the organizations HRO
communication program followed by a post test. Lastly, the ICARS observational tool was then utilized
by the DNP student and surgeon to evaluate all participants on a Likert scale.

Outcomes and Results: Statistically significant result outcomes included: Paired sample t-test for the
residents (t: -4.481, p<.001) and a paired sample t-test for the staff (t: -5.448, p<.001). Staff number of
robotic cases completed with the results indicating there was a difference and was statistically
significant (t = 2.887, p =.016). Staff Demographics compared to the pretest with 1 correlation noted
between age and degree (r=.629, p=.029), revealing a moderate to high level of correlation. Interrater
reliability between the DNP student and surgeon facilitator revealed a Cronbach’s Alpha for the Staff:
.962 and .976, and the Cronbach’s Alpha for the Residents: .679 and .681.
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Robotic Team High Reliability Organization’s Communication Evaluation Tool

Robotic communication among the interdisciplinary Operating Room (OR) team is vital to
achieve optimal patient surgical outcomes. The ability to communicate in the OR has always presented
with potential safety risks due to the unique intraoperative challenges due to masks being worn, multiple
team members with varied roles performing multiple functions, as well as distractions from machine
noises. The Joint Commission has specifically addressed Robotic surgery safety actions to consider,
regarding improving OR team communication and recognizing that the OR team must communicate in
different ways since the surgeon is positioned at a console away from the operating table, and the team
members cannot see what the surgeon sees at the console (Joint Commission, 2021). This project’s goal
is to improve the robotics team communication techniques which impact patient safety.

Problem Recognition and Definition
Problem Recognition

Intraoperative communication is crucial to safe surgical outcomes. Little is known regarding
robotic team safety enhancement outcomes while implementing a communication tool utilizing HRO
communication techniques. Mathew et al. (2018) states that “intraoperative communication was
identified as a factor affecting patient safety during robotic assisted and laparoscopic surgery while
defining intraoperative communication as the communication and interaction between all members of
the surgical team during the procedure from incision to skin closure” (Sevdalis et al., 2012, p. 6). To
improve operating room team communication for robotic surgery, the team must communicate in
different ways, since the surgeon is at the console and the OR team is at the patient bedside. This is an
important consideration for this project to emphasize the communication barrier that exists since both

roles are geographically distanced.
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Purpose

The purpose of this Quality Improvement initiative is to determine if utilizing a previously
proven ICARS tool, while incorporating the organizations HRO Communication program for
education, can improve the intraoperative robotic program at a North-East Academic Medical (AMC)
Level 1 Trauma Center in New Jersey, thereby improving safety. ICARS is an acronym for
Implementation of Interpersonal and Cognitive Assessment for Robotic Surgery (ICARS) and (HRO)
is the High Reliability Organization (see Appendix A, C).

The project’s facility includes a 24-room operating suite which utilizes four operating rooms
specifically designed for robotic surgery. Approximately 2-4 robotic cases are scheduled per day in
each room. Due to the large robotic surgery case volume, and the uniqueness of the surgical
procedure, performance must be evaluated with a customized communication tool that will optimize
patient outcomes. A major concern is the distance of surgical team members, and the potential for
ineffective communication which has been reported to be higher in the robotic specialty. Tarring et
al. (2019) cites “evidence-based team training concepts are used in many hospitals to train health
professionals and improve surgical teamwork. Implementation of these programs improves
communication and interdisciplinary collaboration in the operating room” (p.2).

The North-East Academic Medical (AMC) Level 1 Trauma Center had purchased and had
previously taught a patented “HRO Safety Together Program”, which specifically addresses successful
communication techniques. “Healthcare organizations should adapt the learning tools used in HRO’s
following safety incidents; however, the way these tools or initiatives are implemented is critical,
with studies indicating that poor non-technical skills being identified as contributing to patient safety

incidents especially in the operating room” (Serou et al., 2021, p. 7).



Robotic Team High Reliability Organization Communication Tool 3

Problem Statement

Surgical miscommunication is vitally important because it can potentially lead to serious
adverse outcomes. The Perioperative community needs to be proactive in finding solutions and
eliminating communication barriers leading to best practices (Etherington et al., 2019, p. 1251). As

identified in this project, strategies need to be formulated that will provide data to keep patients safe.

PICO

PICO stands for population, intervention, comparison, and outcome. According to Terry
(2018) “in order for the researcher to keep these elements in mind while developing a research
question, PICO is frequently utilized” (p. 22). The PICO for this project is defined: Population (P):
Robotic team consisting of gynecologic surgical residents, Registered Nurse First Assistants
(RNFA’s), nurses, and surgical technicians
Intervention (1): Implementation of Interpersonal and Cognitive Assessment for Robotic Surgery
(ICARS)/High Reliability Organization (HRO) communication tool
Comparison (C): Review of standard HRO communication techniques, and
Outcome (O): To improve the robotic team’s safety culture
Project Question

Will the utilization of previously taught HRO communication techniques, improve the
multidisciplinary robotic team’s safety culture as evidenced by the ICARS communication tool?
Project Significance and Scope

The significance of the project is that robotic surgery is expanding and will require adaptation
of the interaction of the interdisciplinary team, acknowledging that technical competency alone does

not guarantee success without a combination of nontechnical skills (Wood et al., 2017).
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The scope is a small sample consisting of those twenty-three interdisciplinary team members. There
is anticipation of long-term progression to expand to not just gynecologic surgery residents, but to
also include General, Urologic, Thoracic, and Bariatric specialties who perform robotic surgery.
Theoretical Foundation

Two theoretical foundations have been chosen as the framework for this project. Locsin’s
Technological Competency as Caring in Nursing and Transformational Leadership both contributed
significant support to project processes. Locsin’s theory was chosen because it is the only middle-
range nursing theory that specifically addresses technological knowing within the coexistence of
nursing, technology, and caring (Locsin & Purnell, 2015, p. 50). This theory focuses on technological
creativity to express caring in nursing practice, with the goal of patient’s wellness. “This theory
bridges between Watson’s Human Caring Theory and the phenomena of nursing technologies
creativity in nursing practice that consists of elementary ideas stemming from Watson’s theory”
(Bahari et al., 2021, p. 8).

This communication tool will directly impact quality of care by keeping the patient safe
through a regimented routine, and review of patient information as well as the technological aspect
directly related to the surgical procedure. Since the World Health Organizations “timeout” is a
process already occurring in the operating room, team communication has already been initiated prior
to the commencement of surgery, and at the debriefing at the completion of the surgical procedure.
This aspect becomes part of the PICO and affords natural progression of techniques throughout the
project.

Transformational Leadership theory was chosen to support the project because “technology
was found to mediate the relationship of team-building with personal effectiveness and job

satisfaction” (Misra & Srivastava, 2018, p. 109).
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Technology can be related to three variables noted in the Misra & Srivastava (2018) study:
1) Interdependence- the extent to which employees depend on others in their work group to
perform their jobs
2) Routinization- the degree to which jobs in an organization are repetitive
3) Standardization- the degree of uniformity regarding procedures and material (p. 112).
These three interactions directly impact intraoperative team communication and must be examined

during project education and evaluation.

Review of Evidence
Literature Review

The recurrent theme in the literature review was “the complexities with teamwork,
intraoperative communication and disruptions during robotic assisted surgeries all pose a threat to
patient safety, therefore outcomes” (Mathew et al., 2018, p.7).

To incorporate all aspects of the project, a literature review searching key terms included
robotic surgery, communication, teamwork, safety, High Reliability Organization (HRO),
communication tool, safety, and leadership. The initial search began with over 7,000 articles. Over
90 articles were narrowed to the time frame 2017-2022 with a search comprised of these key terms.
The ICARS tool was found through this search. The primary database utilized was Google Scholar,
with the Regis library being linked to the site, which provided full text articles through OVID,
EBSCO Host, and CINAHL. At least three articles were listed as a reference from a previous article.
Inclusion requirements focused on publications within five years, which was easily obtained through
a custom year range at Google Scholar. It was important that the search culminated with a reliable
valid tool specific to the project, which would support replication. Exclusion criteria included articles

greater than five years and non-English. Thirty articles were incorporated with the highest priority
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focus on robotic communication. In the Systematic Review of the Literature, the final fifteen
pertinent articles were chosen due to their Level of Evidence, and the incorporation of key themes
such as robotic communication, HRO, teamwork and safety (Table 1).

Table 1

Systematic Review of the Literature

Systematic Methods Used to Search Evidence

Key Search Robotic surgery, Communication, High Reliability Organization, Teamwork,
Terms/Phrases | Communication tool, Safety, Leadership, HRO

Databases Google Scholar, Ovid, EBSCO Host, CINAHL

Inclusion » Publication last 5 years

* Reliable Valid tools

» Concentration on Level | systematic reviews
» Surgical population

» English language (tool from England)

Exclusion » Articles > than 5 years (exceptions seminal theorist articles)
* Non-English
Number of 30 articles (Highest priority robotic communication)
Articles 15 final pertinent to project-Final refinement based on:
Reviewed/Final » Level of Evidence
Number » Ability to incorporate articles directly to project with themes such as:

Robotic communication, HRO, Teamwork and Safety
» Tried to find articles that included as many key terms as possible

The Summary of Evidence Levels Review (Table 2) demonstrates the wide variety of articles
in each level. Although it is typically advantageous to search for the highest Level | articles
(Systematic Review or Metanalysis), there were major contributions in the lower-level evidenced

studies in this review. Key guidelines related to optimal project design were found in the Level VI
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(Qualitative or Descriptive Study) articles. The two articles that provided the most pertinent supportive
data for the project were: Raison et al. (2017), and Mathew et al. (2018).

Raison et al. (2017) provided the tool that was utilized for the project, and Mathew et al., (2018)
focused on safety outcomes related to robotic surgery. Combining the literature in both articles
contributes to the purpose statement in that the ICARS tool incorporates communication in a valid
reliable tool, and the second article focuses on safety outcomes which is supported by teaching the
“Safety Together” HRO education.

The other supporting articles detailed the separate themes of the success of HRO programs as
well as studies examining safety and communication, with unique instances applying these themes
specifically to robotic surgery.

Table 2

Summary of Evidence Levels Review

Levels of Evidence Article | Article Author Year
Total
Level | 7 Carpenter & Sundaram (2017) Naresh et al. (2021)
Systematic Review or Metanalysis Cantu et al. (2021) Kiessling et al. (2017)
RCTs Blackmore et al. (2018)
Mathew et al. (2018)
Granheim et al. (2018)
Level Il Randomized Controlled 3 Dubin et al. (2017)
Trial Raison et al. (2017)
Stucky et al. (2020)
Level 111 Controlled Trial without | 3 Tschannen (2018)
Randomization Tanioka et al. (2019)
Onler et al. (2018)
Level IV Case-control or Cohort | 4 Aghazadeh et al. (2015) Tabak & Lebron (2017)
Lacerenza et al. (2018) Azadi et al. (2021)
Level V Systematic Review of 5 Moit et al. (2019) Monje et al. (2020)
Qualitative or Descriptive Studies Tschannen & Tedesco (2018)  Donnelly (2017)
Etherington et al. (2019)
Level VI Qualitative or 7 Collins et al. (2018) Fineout-Over (2019)
Descriptive Study Tarring et al. (2019) Locsin (2017)
Fernandez et al. (2017) Pepito & Locsin (2019)
Aveling et al. (2018)
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| Level V11 Opinions or consensus | 1 | Johnson (2019) |

Melnyk & Fineout-Overholt, (2015)

Thematic Analysis

Recurrent themes presented throughout the literature review process. This was primarily due to
the common word search. For this project, the recurrent themes were evidenced by searching such words
as: teamwork, communication, leadership, High Reliability Organization, robotic surgery, and safety.
Due to the more finite points in the project, utilizing a full complement of pertinent terms revealed
higher quality, and more significant specific articles to the project. For instance, implementing a
communication tool for the project, necessitated the search for not only the best tool reviewed, but also
tools that were specific to robotic surgery and teams. This then progressed to the value of teamwork.
This information guided implementation of the tool while incorporating HRO techniques, and ultimately
improving the robotic team’s safety culture. Although robotic assisted surgery is generally seen as safe
and effective, literature repeatedly expressed “the need for education and training that focuses on
non-technical skills development, disruption prevention and alertness in anticipating and minimizing
risk” (Mathew et al., 2018, p. 1).

Building upon the increased terminology, identification of a wider array of articles revealed
patterns within the data necessary to support the project. Common themes revealed in the systematic
review included: Teamwork and Communication, Leadership and HRO, and Robotics and Safety.
Teamwork and Communication

Teamwork and communication are the focus of the project, and the other themes revolve
around these key concepts. Articles regarding teamwork and communication provided guidance on
how to assess effective communication for teams. The most valuable article that provided the valid

reliable ICARS tool was incorporated into two thematic categories and in this theme focused on non-
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technical skills evaluation through team interaction and communication. Teamwork and
communication unique to the operating room was specific to this aspect of the project. The articles
that provided the most pertinent supportive data in this themed category were: Kiessling et al. (2017),
Raison et al. (2017), and Tarring et al. (2019).
Robotics and Safety

Robotics and safety are once again revealing themes related to the ICARS article. The second
article that provided the most valuable support of the project was the systematic review article by
Mathew et al. (2018). This article included not only the robotic and safety themes, but also
incorporated teamwork and communication. The article by Stucky et al. (2020) included the
multidisciplinary team members and their connection and interactions regarding communication
effectiveness. The three articles that provided the strongest support for robotic and safety themes
were: Mathew et al. (2018), Raison et al. (2017), and Stucky et al. (2020).
Leadership and High Reliability Organization

A major trait of a DNP candidate is being an effective leader. This trait bodes well for this
project since the coordination of tasks and the ability to teach a certain population must be
customized to the robotic operating room team. The themes of Leadership and HRO focused on the
relationship between effective interventions between the leader and High Reliability Organizations. It
further detailed how the leaders communicates with the interprofessional team, and how a HRO
impacts communication. This correlates with the theory of Transformational Leadership related to the
project. The three articles that each contributed important insight to guide the project with themes of
leadership and HRO were: Cantu et al. (2021), Tabak et al. (2017) and Tschannen et al. (2018).

The project directly relates to the DNP role since it incorporates Essential V1 related to

interprofessional collaboration for improving patient and population health outcomes. A DNP
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prepared Advance Practice Nurse would refer to other providers who in this project include the
residents. The project will ultimately impact the resident’s current practice, as well as their future as
independently practicing surgeons (Zaccagnini & Pechacek, 2021).
Market Risk Analysis

SWOT Analysis

The acronym SWOT stands for strengths, weaknesses, opportunities, and threats. The SWOT
analysis assists in formulating an organized plan for the project. Jackson (2021) states that “a SWOT
analysis is a high-level strategic planning model that helps organizations identify where they’re doing
well, and where they can improve, both from an internal and an external perspective” (p.1). The
SWOT analysis for this project (Appendix B) revealed strengths such as the interdisciplinary robotic
team, an identified need, and a previously established robotic program. It is cost effective due to the
availability of protected educational time for residents and staff. Other added strengths include the
DNP student who is an experienced robotic RNFA along with the Gynecology surgeon as evaluators
for the project, as well as utilization of a valid reliable tool, and the importance of a preestablished
HRO program. Weaknesses reveal an absence of availability of a structured robotic communication
guide, as well as multiple robotic specialties, and an absence of a structured robotic curriculum
related to communication. Opportunities are foreseen as the potential to incorporate the project into
the surgical robotic curriculum, to improve safety in all specialties outside of robotics, and access to
the program via the scheduled educational reserve time. The final consideration were threats to the
project which include the gynecology surgical residents in the program who will not be specializing
in robotic surgery after graduation, failure to “buy in” to the hospitals HRO program, and the OR

staff being hesitant to take the initiative to voice their concerns.
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Driving and Restraining Forces

The driving forces include support from the Vice President (VP) of Quality, the VP of
Perioperative Services, and the Gynecological Surgery Division. Other driving forces include
structure to the Robotic curriculum, and an HRO program specifically correlating with the ICARS
tool for intraoperative safety.

Restraining forces identified include “buy in” from the OR staff and gynecology surgical
residents, as well as residents’ unfamiliarity with the HRO program, (Residents currently utilize the
TeamStepps program), and structure change intraoperatively.

Need, Resources, and Sustainability

The need for the project is a standardization of specialized effective robotic communication
utilizing HRO communication techniques and the ICARS tool which will eliminate potential for
breaches in safety. Resources included eleven Gynecology surgical residents, five RNFA’s, five
nurses, two Surgical technicians. Additional resources included mandatory protected education time
for the OR staff on Wednesday morning, for Residents on Friday morning, the OR Davinci robot, and
Davinci robot availability in the Ambulatory Surgery operating room. Sustainability of the
intervention indicated incorporation of a structured intraoperative communication initiative, and
incorporation of the program into the robotic curriculum.

Feasibility, Risks, and Unintended Consequences

Feasibility- the implementation of this quality improvement project design was feasible and was
appropriate due to anticipated improvement in patient outcomes, system performance, and
professional development that results from a combined multidisciplinary approach in how the care is
delivered (Backhouse & Ogunlayi, 2020).

Risks- included mild discomfort related to training and potential for anxiety.
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Unintended Consequences- There were no unintended consequences identified during the
implementation of the project.
Project Team/Stakeholders

The Project team reveals one Project Lead, the Surgeon Chief of Gynecology, fifteen
Gynecology surgical residents, five RNFA’s, five Nurses, five Surgical Technicians. Project support
will be provided by the DNP student’s mentor.

Stakeholders include gynecology patients requiring robotic surgery, Perioperative leadership,
the Department of Gynecologic Surgery, the Quality Improvement and Safety team, the Robotic

Committee, and of course the robotic team.

Cost-Benefit Analysis
The cost included the Nurse and Staff education, and the Gynecologic Surgical resident’s
education. Benefits include a decrease in never events, improvement of robotic teamwork, increased
team satisfaction, and improved safety communication.
Project Objectives

Mission, Vision, and Goals
The Mission Statement for the project is to implement an evidence-based robotic surgery

communication tool based on HRO techniques and evaluated by the ICARS tool to prevent
miscommunication and promote intraoperative safety at the North-East AMC Level 1 Trauma Center.
The Vision Statement is that the robotic team at the North-East AMC Level 1 Trauma Center
will utilize the Communication Safety Program as part of the robotic curriculum to prevent near
misses by improving safety.
Project Goals were that the multidisciplinary robotic team’s safety culture would improve

after learning HRO communication techniques.
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Process and Outcome Objectives

The objective for this project was improved communication and safety as evidenced by the
ICARS scores. The outcome was that robotic communication safety would be measured by the
ICARS scores. The need for the project was identified as a necessity of standardization of specialized
effective robotic communication utilizing HRO communication techniques and the ICARS tool
which will eliminate potential for breaches in safety. Availability of resources included the eleven
gynecology surgical residents, five RNFA’s, five nurses, two surgical technicians, mandatory
protected education time which for the OR staff was on Wednesday mornings, and the residents on
Friday mornings. Other resources included the Operating Room Davinci robots, and the Davinci
robot availability in the Ambulatory Surgery Operating Room. Sustainability of the intervention
involves incorporating a structured intraoperative communication initiative, as well as inclusion of
the program into the robotic curriculum. Table 3 itemizes necessary Project Processes, Outcomes and
Time Sequence organized and formulated for the project.
Table 3

Project Processes, Outcomes, & Time Sequence

Steps Intervention Timeline 2022

Step 1 Collect RNFA, Nurses, Surgical Technician September 2022
Consent, Pre-education presentation Wednesday 7am-9am
survey/assessment

Step 2 Collect Gynecologic Surgical Residents September 2022
Consent, Pre-education presentation Friday 8am-12pm
survey/assessment

Step 3 Present educational program ICARS Domains | September 2022
and HRO safety program Wednesday 7am-9am

Friday 8am-12pm

Step 4 ICARS Assessment September 2022
DNP Student/Gynecologic Surgeon mentor Wednesday 7am-9am
evaluators Friday 8am-12pm
Observational
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Step 5 Post-education/ICARS evaluation assessment September 2022
Wednesday 7am-9am
Friday 8am-12pm

Step 6 Complete program evaluation September 2022
Wednesday 7am-9am
Friday 8am-12pm

Logic Model

The projects Logic Model (Appendix D) as well as its development is depicted in the
Conceptual Diagram provided in Appendix E. To summarize the Logic Model for this project:
Resources would include utilizing the HRO and ICARS tools, and sites such as the Operating Room
and Ambulatory Surgery Unit robotic rooms. Activities include a program to be incorporated into the
robotic curriculum with the ICARS tool that will be sustainable. Another activity incorporates
teaching interactive HRO communication techniques “Safety Together” (Appendix C) and to
schedule sessions acceptable to the populations and evaluators. Anticipated Outputs would be
approval from the Vice Presidents, project time approval, presentation formulation, and improved
communication as evidenced by ICARS results. Short term outcomes would reveal that the
population will understand HRO communication techniques to impact safety. Anticipated Long term
outcomes are to include the potential for utilization of HRO communication techniques to be
implemented in the OR during all robotic surgeries, and that techniques will continue to be utilized in
all surgeries after education. The project will be considered and approved as a mandatory program
and reviewed quarterly. The Impact would be that communication will be improved compared to pre-
education, sustainability will be accomplished, and incorporation of safety measures in post operative

debriefings.
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Population and Sampling

The population included the robotic team comprised of participants which are identified as the
eleven gynecologic surgical residents, five RNFA’s, five nurses, and two surgical technicians. There
was a projected power analysis of .90 and o of 0.05, and an effect of .80 with a sample size of 30;
whereas the actual results included a power analysis of .80 and o of 0.05, effect of .85 and sample
size of 23 (Polit, 2010, p. 421). Inclusion criteria incorporated all available gynecologic surgical
residents in the current program at the time of the project, as well as the robotic team consisting of
RNFA’s, nurses and surgical technicians. Exclusion criteria included all other specialty residents and
perioperative staff that do not participate in Gynecologic robotic surgery.

Setting

The setting for the DNP project was in the Perioperative Department Operating Room and
Ambulatory Surgery units at the North-East AMC Level 1 Trauma Center in New Jersey.

The organization’s history reveals a small community hospital in 1958 transforming into a Level
1 Trauma Center serving all of Central New Jersey. It is a non-profit hospital affiliated as the principal
hospital of one of the state’s Medical School’s. Services include standard American College of Surgeons
with 965 beds complete with helipad. This Level 1 Trauma Center is identified as a prestigious cancer
hospital in the state of New Jersey. “This hospital is a 600- bed facility that has 5,181 employees, 601
volunteers, 1,522 physicians, 450 Medical residents, 1,868 nurses, with 31,379 admissions, 2,553 births
and 90,808 Emergency Room visits as well as 165,042 Outpatients” (Level 1 Trauma Center, 2021).
“The organization functions as the leading academic health system in New Jersey known for advancing
innovative strategies in high quality patient care, education, and research to address both the clinical and

social determinants of health” (Level 1 Trauma Center, 2021). The volume of surgical robotic cases
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amounted to 1300 cases in 2021 which was attained by the utilization of four robotic rooms in the main
operating room.

Methodology and Evaluation Plan

Research Design and Objectives

The project was conducted as a Quality Improvement design and is appropriate due to
anticipated improvement in patient outcomes, system performance, and professional development
that results from a combined multidisciplinary approach in how the care is delivered (Backhouse &
Ogunlayi, 2020, p. 1).

Independent variables included implementing the ICARS tool and HRO program. Dependent
variables included the robotic team members communication and knowledge of patient safety
measures. The extraneous variables were documented to include pre-assessment, age, education,
years in residency program, OR staff, and Novice to Expert pre-assessment. Sustainability is a key
element when evaluating a quality improvement initiative and is anticipated for the project’s future.
The ICARS tool is appropriate because it has already been proven as a valid and reliable tool (Raison
et al., 2017). Utilizing the organizations purchased HRO program allowed for easy transition.

The education proceeded with implied consent being obtained with demographic data form
along with education. The pre-test was formulated utilizing the ICARS tool as a guide, in addition to
the incorporation of the HRO communication techniques to be taught in the education session. HRO
education on communication and safety supported the implementation of the ICARS tool (Appendix
A).

Expected outcomes and ICARS components were the focus of the presentation. Both the DNP

student and Gynecology surgeon evaluated every project participant for both sessions. A course
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evaluation was conducted to assess teaching and learning, and potential for future curriculum
utilization.
Protection of Human Subjects

The Level of Institutional Review Boards (IRB) approval was identified as a QI project, with
documentation approval from the North-East AMC Level 1 Trauma Center obtained regarding Letter
of Intent and Organizational Letter of Agreement. IRB approval from Regis University was obtained
once the proposal was accepted. CITI Program Training was complete (Appendix H), and
confidentiality along with voluntary participation was obtained and documented the day of the
project. Risks included mild discomfort related to training, and the potential for anxiety. Anticipated
Benefits included education would be increased and would support patient safety. Recruitment was
achieved by securing a Wednesday service line meeting day for the OR staff for education and
project completion. This process was also applied to recruitment of the Gynecologic surgical
residents attending their mandatory education meeting on Friday mornings. Enrollment consisted of
any members of the robotic team that participate in Gynecologic robotic surgical procedures, and was
offered to RNFA’s, nurses and surgical technicians attending the mandatory education meeting the
day of the project. Enrollment of the residents included all gynecologic surgical residents attending
Friday morning mandatory education.
Treatment Protocol and Data Collection

The quality improvement project was implemented after the DNP student obtained approval
from the project site’s Chief Nursing Officer, Vice President of Perioperative Services, and with
Agency Letter of Agreement (Appendix F) and Regis University Institutional Review Board (IRB)
(Appendix G). Recruitment and enrollment involved networking with a Chief Gynecology resident

and the DNP student’s Surgeon CoPI evaluator to set up and schedule the project during a Friday
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morning allotted education time for the gynecologic surgical residents which included multiple
networking sessions. Staff participation and coordination included securing a date with the VP of
Perioperative Services for a Wednesday morning for the OR robotic staff during their protected
Service Line education time. Enrollment for the residents included the entire residency team enrolled
in the program at the time of the project, and those who were available to attend the meeting on the
project day. The project was available to the robotic staff that Wednesday morning scheduled for the
project.
Instrumentation: Description Reliability/Validity
The data collection process was vital to this project because it incorporated various levels of
evaluative tools to produce statistically significant data for both populations. Each participant
provided the following:
1) Demographic questionnaire (Appendix K)
2) A pretest (15 question multiple choice test) (Appendix L)
3) Observed and participated in an educational power point presentation
4) Posttest (same 15 question multiple choice test as pretest) and
5) Participated in the ICARS Observational component evaluated and recorded by the DNP
student, who was the Principal Investigator or Pl and the surgeon Co-Principal Investigator,
Co-Pl. (Appendix M)
Demographic Data, Power Point Education, Pre/Post test
The Demographic Data (Appendix K) was collected for both staff and residents on their
recorded education day as previously described. Examples recorded were gender, age and education,
and number of robotic cases that each group had participated in. This data was collected for all

multidisciplinary participants in the project. This important demographic data for both robotic staff



Robotic Team High Reliability Organization Communication Tool 19

and gynecologic surgical residents were collected as the initial paperwork at the commencement of
the project.

A fourteen-slide educational presentation was constructed by the DNP student utilizing the
ICARS tool and the organizational HRO program at the project site.

The pre/posttest was formulated utilizing the ICARS tool as a guide, in addition to the
incorporation of the HRO communication techniques taught in the education session. A fifteen
question pre/posttest multiple choice test was constructed by the DNP student (Appendix L). This
multiple-choice assessment was administered as a pretest after the collection of the Demographic
data, as well as being administered as a posttest after the educational power point. Participants
answered the post test questions, which was proctored, during or prior to the ICARS Observational
portion of the project while the DNP student and surgeon conducted the ICARS portion.

ICARS Validity/Reliability

The ICARS tool (Appendix A, M) was utilized by both the DNP student and the Gynecology
surgeon mentor. Both assessors evaluated the Nursing staff on Wednesday morning, and the Resident
group on Friday morning. The teaching and evaluation all took place on the same day of education
for each group. Validity and Reliability for this tool has already been proven (Raison et al., 2017).
The education, pre and posttests, and the actual assessment utilized the tool as a guide. The tool also
gathered necessary statistical data via the Likert scores for each project participant utilizing the 4
Domains, 7 Categories, and 28 Components. N/A applied on the Likert evaluation in appropriate
categories, for instance, the console adjustments which the OR staff do not perform.

Project Findings and Results

Resident and Staff Pre/Post test
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For the residents aggregate pre/posttest document, a t-test was run, and the results indicated
that there was statistical significance (t: -4.481, p< .001). The pretest mean score was 1.87 and the
posttest mean score was 1.98. For the staff aggregate pre/posttest document a t-test was run, and the
results indicated that there was statistical significance (t: -5.448, p<.001). The pretest means score
was 1.80 and the posttest mean score was 1.97. The paired t-test supports statistical significance in
both paired samples pre/posttest means. These results answer the research question indicating there

was improved results following completion of the intervention.

Table 4
Resident and Staff Pre/Post Tests
Paired Samples Test
Paired Differences Significance
95% Confidence
Interval of the
Std. Difference One-  Two-
Std. Error Sided Sided
Mean Deviation Mean Lower Upper t df P P
Pair 1 agerespre - -.109 313 .024 -157 -061 -4.481 164 <.001 <.001
agerespost
Pair 2 agestaffpre - -178 438 .033 -242 -113 -5.448 179 <.001 <.001
agestaffpost

Reliability statistics for the residents and staff presented with values for Cronbach’s Alpha
ranging between .679 and .976: moderate to high, and were documented as follows:

Table 5 Reliability Statistics Residents and Staff

Reliability Cronbach’s N of Items

Statistics Alpha
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Residents Pl 679 11
Residents Co-Pl | .681 11
Staff Pl 962 12
Staff Co-PlI 976 12
PreResident .887 11

(prepost tool)

PreStaff .830 12

(prepost tool)

The pre/posttest tool which was formulated by the DNP student revealed a very high
Cronbach’s Alpha due to similar scores which indicated that the tool or test questions were highly
reliable. The Cronbach’s Alpha which measures internal consistency, indicated how closely related
the sets of items are as a group (PI= DNP student, Co-PI, surgeon). Interrater Reliability indicated
agreement between the raters, for example the extent to which the ratings of the two independent
raters were intercorrelated.

Split Test- the T-Test ICARS: Staff Robotic Cases
Results of the split test of t-test ICARS for staff robotic cases provided the following results:
1) Statistically repeated a paired samples t-test for ICARS aggregate for Pl and Co-PlI
2) The t-test results were split for the staff robotic cases to compare Pl and Co-PlI
3) For the staff the t-test was run on the number of robotic cases with the results indicating a
difference that was statistically significant (t=2.887, p=.016). This indicated that the number
of robotic cases completed by the staff was statistically significant

4) The mean score for the staff Pl was 4.91, and the mean score for staff Co-PI was 4.45
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5) It should be noted that all staff completed 21 or more robotic cases: this indicates the more

cases that were completed, the better the results
Split Test the T-test ICARS: Resident Years in Program and Robotic Cases
Results of the split test of t-test ICARS resident’s years in program and robotic cases provided
the following results:

1) A repeat paired samples t-test was run for ICARS aggregate Pl and Co-PI

2) Statistically split the file by years in program which did impact the mean scores pre/post tests
for residents

3) A split file was run for number of robotic cases for the residents

4) A t-test was run for aggregate residents pre/posttest file and was then split for number of
robotic cases indicating there was a difference between pretest mean score and posttest mean
score which was statistically significant (t= -4.500, p <.001)

5) The t-test results were split for residents in year 2 only due to differences in number of robotic
cases.

6) Results indicated there was no difference between Pl and Co-P1 observation results.

7) Interrater reliability of Pl and Co-PI was established
The conclusion of this data revealed that the staff ICARS observation day (Wednesday) was

performed first by the Pl and Co-PlI, followed by the resident ICARS observation day (Friday)

performed by the Pl and Co-Pl, and these results indicated improved interrater reliability between

the testing of staff and residents.

Limitations, Recommendations, Implications for Change

Limitations
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There were limitations to the study. Some of the limitations noted included a sample size of
23 participants, and the use of a simulated operating room rather than live surgery. Only gynecologic
surgical residents were part of the resident population which did not include other specialty residents.
Another limitation was that all of the robotic OR staff who had participated in the project had been
involved in 21 or more robotic cases, as opposed to the residents who had a varied number of cases.
A limitation that also occurred in the statistical analysis revealed that SPSS was only able to analyze
residents in year 2 of the program.

In the ICARS observational portion of the project, an anesthesia provider was not part of the
team participating in the study; however, it should be noted that anesthesia interaction was identified
in the scenario part of the ICARS tool component by the residents and staff who acknowledged their
presence while being evaluated on the Likert.

Recommendations

Recommendations would include offering the program to other robotic specialty residents,
and to involve staff that are new to robotics with less than 21 cases. As indicated in the limitation
section it would be important to have an anesthesia provider participate in the program as well. It
would be meaningful to be able to have the opportunity to recommend utilization of the program to
be incorporated in the Robotic curriculum.

Implications for Change

It is essential that the use of the valid reliable ICARS tool be recognized as “supporting
structured non-technical skills (NTS) training and the standardized assessment it provides will enable
further research into improving safety and performance in robotic surgery” (Raison et al., 2017).
With the imminent and ongoing advances in robotic surgery, it is also important to note that the

ICARS tool will be applicable to all robotic training, allowing the robotic team to directly compare
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and assess their NTS not just while utilizing the Davinci robot, but can be applied to other robotic
systems as well, as cited by Raison et al. (2017).
Timeframe

The project timeline is updated and itemized for each phase of the project and is all inclusive
up to and including the final project defense (Appendix I). As previously depicted under Project
Objectives, Table 3 details the project processes, outcomes, and time sequence for the project
detailing chronological Steps, Interventions, and a specific Timeline for the project. A preliminary
Context Data Base and Dictionary included identifying the objectives, as well as all data elements that
were collected. This assisted in preparing for data collection, entry, and analysis.

Budget/Required Resources/Projected Costs

The first resource item for this project budget is the resident protected time provided by the
Medical school, with the cost being incorporated in the resident’s tuition. The second resource is the
staff consisting of the RNFA’s, nurses and surgical technicians’ education time which is provided by
the hospital since they are all employees. The cost varies according to the job title, education, years
of experience, and certifications. Another resource would be the cost for demographic survey’s, pre
and post assessments, and post course evaluation. This cost was paid by the organization (Appendix
J) and DNP student. It should be noted that if this project is replicated at other sites, education time
may not be available as it is at the Level 1 Trauma Center; therefore, cost may potentially increase
and vary.

Conclusion

In summary, this quality improvement project provided statistically significant data which
determined that the utilization of previously taught HRO communication techniques, will improve
the multidisciplinary robotic team’s safety culture as evidenced by the ICARS communication tool as

well as a pre/posttest. According to Almeras & Almeras (2019) “a system of intercommunication that
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is necessarily verbal and safe should be systematically taught, reinforced throughout the training phases,
and can thereafter be maintained but relaxed as skills, experience, habits and a certain team dynamic are
acquired” (p. 403). It is anticipated that since a formalized program on robotic team communication, in
addition to its correlation to patient safety had not been formulated at the Level 1 Trauma Center, that
this project be considered and offered since it provided statistically significant data, along with
evidence-based practice to support education and evaluation of all robotic team members. It is the DNP
student’s goal that the project be incorporated into the robotic curriculum for all residents and all robotic
team members practicing at the Level 1 Trauma Center, now and in the future. This will ultimately assist

in the organization’s goal of providing safe surgical patient care, therefore optimizing patient outcomes.
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Appendix A

Measurement Tool/Instrument
ICARS Tool

ICARS Evaluation Tool

|nterpersona| and Cognitive Assessment for Robotic Surgery (ICARS)
Candidate Name: Candidate Level: Date: .
Assessor's Nam oh Cnn!re

Domain Category

Checklist and
_Equipment

Interpersonal
Skills

Cognitive
Skills

Resource Skills ‘ ‘ k
Scoring Key N/A}! oplics 1] 100K, 2
Overall Score [5] Exeollom

(Raison et al., 2017)
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Appendix B

SWOT Diagram

SWOT

* Interdisciplinary

* Absence of

Robotic Team availability of * Potential to t
*Identified Need structured lncofpolrata bo'% 0
« Established communication Wﬁﬁ' robotic
Robotic Program guide curriculum .
« Cost-effective * Multi-service ‘Lfal;pm::i ésl?i?sty in
« Availability of sl outside of robotics
g » Absence of * Access to program
+ DNP student structured Vl: scl;_eduird
and Surgeon robotic A O
evaluators curriculum reserve time
«Valid Reliable e

Tool

* Pre-established
HRO program at
organization

* Gynecologic
surgical
residents not
specializing in
robotic surgery

*Failure to “buy
in" to
organizations
HRO program

* Operating room
staff hesitant to
take initiative to
voice concermns
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Appendix C

HRO Program

1. Dont harm me.

2. Help me.

3. Be nice to me.

| commit to our Safety Together behaviors and tools for our patients, families, visitors and each other....

Speak up for safety
(ARCC, Stop the Line)

Accurately communicate
(SBAR, Repeat- and Read-Backs, Number and Letter Clarifications, Structured Handoffs)

Focus on the task
(STAR)

Exercise and accept a questioning attitude
(Validate and Verify, Clarifying Questions)

Thoughtfully interact S afety tO g eth er.

(Five Tones, AIDET)

You and me together
(Cross-check and Coach, 5:1 Feedback)

Q00WOOO0

(North-East Academic Medical Level 1 Trauma Center, 2020)
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HRO Program Safety Sheet
Appendix C (cont)

Safety Together Cheat Sheet 2

Behavior Techniques and Cheat Sheet

Expectations Tools
Speak Up for Safety 1. Escalate concems using | 1. Use ARCC 1o sscalate safety concems:

. (Ask & question;

) will spesk up and listen ™ :
A Request a change; voice
when there is a concern. A :
a Concem; use Chain of | Ask a question

Command) Make s Request

25” the Line wt Voice a Concern

If no success...
uncertain
Use Chain of Cemmand

2. Stop the line if you are uncertain sbout what you sre about to
do, if you have questions, if scomecne else raises a concern or
question...

STOP

o Review your plan

Using the lightest touch when possible. ..

o Resolve the concern

o Reassess your actions

(North-East Academic Medical Level 1 Trauma Center, 2020)
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HRO Program Safety Sheet
Appendix C (cont)

HRO Program Safety Sheet (continued)

Accurately Communicate 1. SBAR for communicating

| o Bla fr shdir problems {Situation,
e Backgreund,

and timely Assessment,

communication. Recommanclation]

2 Repeat-and Read-Backs
' 3. Number and Latter
Clarifications

- 4. Structured Handoffs

FocusontheTask 1 SellCheck Using STAR

. (Stop, Think, Act,
! vl act with ntention g )

and focs

1. SBAR: when you need to communicate about a problem ce
issue, provide the follewing sformation

Situation: Who you're calling abeut, the Immediate problem, your
concerns

Background: Review of pertinent information (task to be done,
patient information, other conditions)

Assessment:

o Your view of the situation {*| think the problem &..." or “I'm
not sure what the problem is *)

s Urgency of action [*The patient is deteriorating rapidly, we
need to do semething.”)

Recommendation: Your suggestion for or request of the other
person

2 Repeat Back and Read Back (3-wey communication): Sender
prowdes; Receiver repeats or writes down and reads back. Sender
confirms accuracy by saying, “That's correct,” or if receiver's
response was not accurate, sender corects the recenver and the
communication loop begns agsin

3 Number and Letter Clarifications: /.o mistakes with sound
alike woeds or numbers [e.g. “C as in Charlie® or 15, .. that's
one-five”). Use NATO phonetic slphabet as much ss possible

Use STAR 10 seif-check {bring forward your conscious attention)
when you are in skill-based or auto-pilct mode and performing an
action that is critical 1o reliability

Stop: Pause one 1o two seconds to focus attention on task st
hand

Think: Think about what s to be done. Visuslize action{s)
Acr Concentrate and pedform the task
Review: Check for the desied resultis)

(North-East Academic Medical Level 1 Trauma Center, 2020)
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Appendix D

Logic Model

Logic Model Development
Robotic Team HRO Communication Evaluation Tool
-c SHORT & LONG-TERM
RESOURCES ACTIVITIES OUTPUTS OUTCOMES IMPACT
In order to accompiish our | In order to address our We expect that once We expect that If accom- We expect that If accom-
set of activities we will problem or asset we will accomplished these plished these activities will | plished these activities will
need the following: accomplish the following | activities will produce the | iead to the following lead 1o the following
activinies: following evidence of changes in 1-3 then 4-6 changes in 7-10 years:
service delivery: years:
Access HRO Safery Create a program that will | Approval from VP of Short- Term: Robotic team
Together program be incorporated in Perioperative GYN residents and communication will be
robotc training Services/Chief GYN, and | robotic operating room improved compared to
Utilization and curriculum for residents | VP High Reliability staff will understand re- | previous documented
customization of and seaff: ICARS system invigorated HRO data
Interpersonal and evaluation tool, that will | Project time allotment communication
Cognitive Assessment for | be sustainable approval techniques and their Incorporating safety
Robotic Surgery (ICARS) impact on safety culture | measures in post-
system to evaluate Utlize previously 90% anticipated operative debriefing
outcomes approved HRO safety attendance of residents Residents and staff will

Obtain approval by VP
of Perioperative Services
and Chicef of GYN to
utilize paid education
time for project.

Obrain organizational
approval for project:
from Emily Halu MSN
RN VP of High
Reliability

Explore a GoTo meetng
option that can be
recorded for optimal
attendance, and potental

program for project

Develop pre and post
survey utilizing ICARS

system

Teach interactive HRO
communication
techniques ualizing
“Safety Together”
behaviors

Schedule sessions for
Residents on Friday
morning between 8am-
12N, and OR staff

and staff

HRO presentation
formulated

Compile artendance list
of robotc staff and GYN

residents

Improved
communication as
evidenced by increased
ICARS results between
residents and robouc staff

utilize communication
techniques during every
robotic case in
gynecologic surgery

Long-Term:

HRO communication
techniques will be
implemented in the
operating room during all
robotc surgeries

Operating room staff and
residents will continue to
utilize techniques in all
surgeries after education

Sustainabilicy will be
documented in program’s
yearly mandatory
education, and will be
customized and re-
evaluated to maintain
current evidence-based
practice

Organizadonal
benchmark as cited by
RW]J Barnabas Health
(2020):

S- Speak up for safety
A-Accurately
communicate

Evaluation Logic Model Guide, W.K. Kellogg Foundation, Page 54
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Logic Model
Appendix D (cont)

Logic Model (continued)

svalustion purpasex

clucation seasce

Commumication xnd

FFocas om the tak

becweea Tam-830 am ca Tea skills will soclods: | B Exercise and accopra
Project pamcipants wil Wedresday marmong 1) Fffectve vorbal | questioning aminyds
be GYN ressdets and O e T T-Thoughifally mienct
operating mom robatic | Enconrage and while atconsake | Y-Yor and me togesher
saft implzrment feedhack fram 2) Appropetate [Safety Tesgether, 2020

both deaplaes imencion wich | Natices! Benchemark
Sitzs will be Meddicad bedade assitane | Panient Safery Indicamey
Schocd chissroom deesdy | Ar project compledon 5 Eapapes/iniuses | [AHRQ, 2015)
rexerved Sar rendents’ collect poss sarveys in confiomarcry
alucative ume, Robos feedbach with OR
team educaton will nke | After coshotion share robotc seasf
place in veckly reserved | resulis with buth (Rasuesct o,
audiccdum disciplines a7
Constrect program with Projees will be develoaped
the potenuad fur lunse and approved a2
use 25 4 mandatoey yearly mandatory program for
aducatinn program robotic surgery

curriculum, and reviewed
earcerhy
Refurences

Agency for 1lealthcare Research and Quality. (2015) AHRQ Quality Indicators: Patient Safety Indicators. Retnieved:

hitges gl ivindicasars ahrg poviDownload sMadl @ PSLVIUPST Reochuse pdf’

Raisoes, N., Wood, T., Brunckharst, 0., Abe, T, Rass, 7., Challacambe, B, Xhan, M. 5, Novara, G, Buoffi, N., Van Der Peel, H,,
Mcllenny, C., Dasgupts, P, & Ahmed, K. (2017). Development and validation of 2 tool for mos-technical skills evalustion in robetic
surcervThe ICARS svstem. Sureical Ladeicony. 34012 $403.5210. htos/'dodora’ 101007/ s00464.01 T.5622.x

Evaluation Logic Model Guide, W.K. Kellogg Foundation, page 54.
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Appendix E

Conceptual Diagram

Logic Model Development
Robotic Team HRO Communication Evaluation Tool
[+
Strategies 5 Assumptions
* Create a program utilizing proven HRO techniques, case *The operating rooms robotic team is committed to implem! 6
studies, and pre and post ICARS survey's for evaluation HRO communication techniques to improve safety culture.
*Present HRO communication program *Robotic team commitment to project as indicated in ICARS tool
*With VP and Chief of GYN commitment to project, arrange pre and post scores
effective teaching and leaming sessions during education protected *Standard HRO communication techniques will be reinvigorated to
time to ensure scheduling success optimize safety in the operating room
*The project will be sustainable long term by being presented as a
potential yearly mandatory education
o
Influential Fa Problem or Issue Desired Results (outputs, outcomes,
@ and impact]
*Approval by VP of Perioperative Robotic team members including Gynecology Short-Term 3
Services for project during staff’ Residents as well as Nurses and Surgical *Gynecology Residents will understand
education time —| Technicians, recognize the potential dangers of — and practice HRO communication
*Approval by Gynecology Chief for ineffective communication during robotic techniques to optimize patient safety
presentation during resident surgery. *Operating Room staff consisting of
education time nurses and surgical technicians will
*Residents and staff commitment to implement the previously taught and
project |, | reinforced HRO communication
*Realistic time frame for project to techniques
reveal positive evaluation =] Community Needs/Assets *Both residents and staff will
*Recognition by organization and Needs: Effective Team Communication for \g demonstrate improved communication
team that safety culture can be Robotic Surgery in the Operating Room techniques after teaching and learning
improved sessions, as well as evaluation after
Assets: Residents, Nurses and Surgical Technicians case study discussions
Robotically trained all share the common goal of | — “Utilizing the ICARS system pre and
—| safety through effective reliable HRO post intervention will evaluate
communication techniques improvement of outcomes
Long-Term
HRO communication techniques will

Evaluation Logic Model Guide, W.K. Kellogg Foundation, Page 57
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Conceptual Diagram (continued)

#erviee line (GYN reaidonts, robetic
ramaz sl surgiend tochaeciane,
even though tis is sy populeton it
14 3 2o sl con)

*Readent and staff level of
agetienie (Loveeeexpers) with
mdolic knoulodge e well i
varylag levels of HRO knowledge
*Eadividugd hisieey of weamwerk
effeciveness

*Lxilizing oedy the
“somminushioa’ portioe of the
ICARS 100l tor evaksatno
*Unfdecseen i

ICARS Specific Cometrainte:

ap whike JCARS has proves pest
relichility, conlinuing evaleclion is
reapaingd 1o text stabelily over fime o
well i delermiteny sppespru:
benchmarss for tanog, b s of
senubned OR should be kecorpecated

Lusing live suepesy ad ol
sargenx (Kavea ol al, 2017)

CONSTRAINTS beinmglemeniod in th: ependeng roos
*Shoet lime frame of e QI pemect aunng all mbabc sirgenes
*Restction to Robock Tears “Operaning reors staty and reshéents

will ccanizu: % wlioe weknigues = all
surgeras alber educdion
Comusicaton end Teasm skills will
iraduch:
1) Effecnve verhad commmicanon
whil: & condole
23 Appoopeiate inenction with
badside wsista
3) Engigesinebaes in
anfrmeory loalbock with OR
robotic saff (Rasos etal.,
217)
*Fregect will be developed and
approved 25 @ mandenory Mogsam S
ool surgery cormiculam, snd
fevizeed quanerly

Refercaces

Rasen N, Wood, T BaunchRont, O, Abe, T, Res, T Chellsoomise, B, Kieee, M. S, Noners, G, Bulfi, N, Van D= Ped. H.,

Metheray, C | Dxegupts, P& Ahmed, K 2007 Devwloprment and valudalion of a toold for noa-tachmical Xills nalustion i mobolic
4 : $.017.5622

irgery - The ICARS system, Swigion! Evalosoogy, 3J(L2), 5305 5410,

Vg
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Appendix F

Agency Letter of Intent and Agreement

DNP Project Letter of Intent

To: Claudia Pagani Assistant Vice President, Center for Professional Development, Innovation
& Research

From: Joanne Mercurip MSN APN CRNFA

Subject: Robotic Team High Reliability Organization’s Communication Evaluation Tool

Date: June 9, 2020

I am writing to obtain permission to conduct a quality improvement (QI) project in your facility
with the purpose of improving robotic safety via this QI project. This project will be done to
fullfill requirements for completion of the Doctor of Nursing Practice degree at Regis University,
Denver, CO. The following information will review the study:

This project will employ a Population-Intervention-Comparative-Outcome (PICO) format
for development of the study question to be investigated:

Population: Robotic team- Gynecology surgical residents, Registered Nurse First Assistants,
Nurses, and Surgical Technicians

Intervention: Implementation of Interpersonal and Cognitive Assessment for Robotic Surgery
(ICARS)/High Reliability Organization (HRO) communication tool

Comparative: Review standard HRO communication techniques
Outcome: Improve robotic team’s safety culture

Project Question: Will the utilization of previously taught HRO communication techniques
improve the multidisciplinary robotic team’s safety culture as evidenced by the Interpersonal and
Cognitive Assessment for Robotic Surgery (ICARS) communication tool?

Project Significance: Importance to clinical practice:

1. Robotic surgery expansion/adaptation team interaction
2. Technical competency alone does not guarantee success

Type of Study: Quality Improvement
Participant Requirement: 30

Risks, Cost, and Benefits: Risks- mild discomfort related to training, anxiety. Benefits- increase
in education and patient safety. Cost will include handouts and paper permission printing
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Project Goals and Objectives:

The purpose of this QI initiative is to determine if utilizing a previously proven valid and reliable
ICARS tool, while incorporating the organizations HRO communication program for education,
can improve the intraoperative robotic program at a Level I Trauma Center thereby improving
safety. The main goal of this project is to improve multidisciplinary robotic team
communication

Project Goals/Objectives:

Goals: The multidisciplinary robotic team’s safety culture will improve after learning HRO
communication techniques. Objectives: Improved communication and safety as evidenced by
ICARS scores. Robotic communication safety will be measured by ICARS scores

Permission is requested to conduct this quality improvement project at: North-East
Academic Medical (AMC) Level 1 Trauma Center in New Jersey

I have included a template for the brief site approval letter that is required on letterhead
from you.

Thank you for your assistance with completing my DNP Project.

Sincerely,

Joanne Mercurio MSN APN-BC CRNFA

References
Mathew, R., Markey, K., Murphy, J., & Brien, B. O. (2018). Integrative Literature Review Examining
Factors Affecting Patient Safety With Robotic-Assisted and Laparoscopic Surgeries. Journal of

Nursing Scholarship, 50(6), 645-652. https://doi.org/10.1111/inu.12437

Raison, N., Wood, T., Brunckhorst, O., Abe, T, Ross, T., Challacombe, B., Khan, M. S., Novara, G.,
Buffi, N, Van Der Poel, H., Mcllhenny, C., Dasgupta, P., & Ahmed, K. (2017). Development

and validation of a tool for non-technical skills evaluation in robotic surgery-—The ICARS

system. Surgical Endoscopy, 31(12), 5403-5410. https://doi.org/10.1007/s00464-017-5622-x
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Appendix G
Regis University IRB

REGIS %UNIVERSITY

REGIS.EDU
DATE: August 9, 2022
TO: Carol Wallman
FROM: Regis University Human Subjects IRB
PROJECT TITLE: [1875215-1] Robotic Team High Reliability Organization's Communication

EvaluationTool
SUBMISSION TYPE: New Project

ACTION: DETERMINATION OF NOT RESEARCH
DECISION DATE: August 9, 2022

Thank you for your submission of New Project materials for this project. The Regis University Human
Subjects IRB has determined this project does not meet the definition of human subject research under
the purview of the IRB according to federal regulations.

The project may proceed as written.
We will retain a copy of this correspondence within our records.

If you have any questions, please contact the Institutional Review Board at irb@regis.edu. Please include
your project title and reference number in all correspondence with this committee.

This letter has been electronically signed in accordance with all applicable regulations, and a copy Is retained within Regis University
Human Subjects IRB's records.
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Appendix H

CITI Training Certificate

COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM)
COMPLETION REPORT - PART 1 OF 2
COURSEWORK REQUIREMENTS*

* NOTE: Sw«mmm,uﬁnﬁgmmwwzwmpb‘o«suhlimd vowbumomsbrpemum.wn_:u See st below for detsils,

{ orse

See separate Transcript Report for more recent quiz soores, ding those on op
+ Namo: Joanne Merourio (10: 1776228)
* Institution Affiliation:  Rutgers- The State University of New Jersey {A Campuses) (ID: 757)
* Institution Emall: jomercuric@comoast net
= Institution Unit: cperating reom
= Phone: (609)033-3727

* Curniculum Group: Human Resasrch

* Course Learner Group: Sodsl/ Bah { Epidemiologic R h
« Stage: Stage £ - Refresher Course

* Record ID: 36009567

+ Completion Date: 19-Jun-2020

+ Expiration Date: 18-Jun.2023

* Minimum Passing: an
* Reportad Score*: 91

REQUIRED AND ELECTIVE MODULES ONLY

SBE Refregher 1 - Instructions {1D: $43)

SBE Refresher 1 — History and Efhucal Prindiples (10: 935)

SBE Refragher 1 - Fudersl Regul for Proteciing R th Subjects (1D 937)
SBE Refr 1~ Inf d Ci ({ID: 938)

SBE Refresher 1 - Defining Research with Human Subjects (1D: 15029)
SBE Refresher 1 - Privacy and Confidentalty (I0: 15035)

SBE Refresher 1 - Assessing Risk (10: 15034)

SBE Refrasher 1 — Reserch with Priscoars (1D 969)

SBE Refrasher 1 - Resesrch with Children (ID: 15036)

SBE Retn 1 -Re Y in Educath Settings (1D 840)

S8E Refresher 1 - Intemational Rosearch {ID: 15028)

19 Jun-2020
19.un-2020

SCORE

No Quz

212 (100%)
212 (100%)
212 (100%)
212 (100%)
418 (100%)
212 [100%)
22 (100%)
212 (100%)
212 {100%)
2 (0%)

For this Report 1o be valid, the learner identified above must have had a valid affiliation with the CITI Program subscribing institution
identified above or have been & paid Independent Leamer,

g:l:homm Institutional Trairing Initistive (CITI Program)
il mpocdctivogam org

Phore: 888-529-5028

42
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COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM)
COMPLETION REPORT - PART 2 OF 2

COURSEWORK TRANSCRIPT**

* NOTE: Scores on this refact the most ourrent quiz compietions, induding quizzes on oplh w4l ) wl s of the
course. See st below for detalls. soplrlhWmnummmm;ounswmalmlmnanlslortmmamu

* Name: Joanne Mercurio {ID: 1776228}

* Institution Affiliation: Ruigers- The State University of New Jersey (AN Campuses) {ID: 757)

+ Institution Emall: jomercuriocomcast net

= Institution Unit; Opersing room

* Phone: (600)833-3727

» Curriculum Group: Human Ressarch
» Course Learnar Group: Sccisl /| Bebawviorsl | Epidemuologe Research Investigsions

+ Stage: Stage 4 - Refresher Course

* Record ID: B00SGET

* Report Date: 2T-Jan-2022

+ Current Score™: «a
REQUIRED, ELECTIVE, AND SUPPLEMENTAL MODULES MOST RECENT SCORE
SBE Refresher 1 - Instrucions (1D 943) 18-Jun-2020 No Quiz
SBE Refreshor 1 - History and Etvcal Principles (10: 935) 19.Jun-2020 212 (100%)
SBE Rafresher 1 - Federal Regulatons for Protecting Research Subjocts (1D: 537) 19-Jun-2020 22 (100%)
SBE Rafresher 1 - Defining Research with Human Subjects (10: 15029) 19-Jun-2020 212 (100%)
SBE Refsher 1 — Informed Consent (ID: 936) 18-Jun-2020 212 (100%)
SBE Refresher 1 — Assussing Risk (D 15004) 19-Jun-2020 22 (1003%5)
SBE Refresher 1 - Privacy and Confidontalty (ID: 16035) 19-Jun-2020 404 (100%)
SBE Refresher 1 - Research with Priscners (1D: 539) 19.Jun-2020 272 (100%)
SBE Refresher 1 - Research with Chiidren (ID: 15038) 19-Jun-2020 22 (100%)
SBE Refresher 1 - Research in Educations Settings (1D 940) 18-Jun-2020 202 (100%)
Reanarch and HIPAA Privacy Protections (1D 14} 16-Sep-2017 IS (60%)
SBE Refreshor 1 - Intemational Research (ID: 15028) 19-Jun-2020 202 (100%)

For this Report 1o be valid, the learner identified above must have had a valid affiliation with the CITI Program subscribing institution
identified above or have been a paid Independent Learner.

Verity at: 3

Collaborative Instifutional Training Initistive (CITI Program)
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PROJECT Tl Tool

Company Name Robert Wood Johnson University Hospital
Project Lead Joanne Mercurio MSN APN-BC CRNFA

Project Start:

Display Week:

Tk 1 o with Regis

Task2 Weakly meeting with mentar Or Lydia Weber

Task 3 Meeting with surgeon mentor weekly

S Mat with Or Buckioy SLegeon mentor 1o plan time to conduct

presentation for project with residents during Friday educational
Ongoing discussion with Dr Weber to fine tune PICO/schedule

SR macting with Bamabas system HRO VP

Task & Systematic review/reformulate PICO

Task 7 Ongoing Clinical Practice Hours

Phase 2 NR 707- Clinical Practice Research for DNP (Spring)

Task 1 Formulate project plan utilizing statistics

Task2 Meet with Dr Weber regarding IRS

Task3 Meet with Dr ¥ tme
Maet with OR Director/Robetic Coordinator to set tima for

Task 4 for d b

Task s Begin to gather data for IR Proposal for NR 7068
NR

s (summer)

Task1 Create IRB project propasal

Task2 Obtain IRB approval

Task 3 Ongoing meetings with De Waber

Phase 4

Task 1 Conduct Project

Task 2 Gathaer Data for presention of project

Phase § NR 706C/NR 702/NR715C/NR 799 Project, Clinical Mours, Capstone
Defense (Speing)

Task1 Present Project

Task2 Apoly Statistical Analysis to Project/Final Dafense

Appendix |
Project Timeline

Mon, &/23/2021

SIMPLE GANTT CHART & SIMPLE GANTT CHART by Vertexd2 com

TS U A2 Coem TG W werten 2. 60

acolTemplatis/simplo-gantt-chut tim |

Fall 2021 Spring 2022 Summer 2022 Fall 2002 Spring 2023

Aug Sept Oct Mow Dec jan Fob War Anr My May lun Jul Aug Aug Sept Oct Nav Dec|lsn Fab Mar Asc May|
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Appendix J
Project Budget

Technician Education Time

Resource Item Provided by Site Anticipated Cost for
Project
Resident Protected Education Medical School Included in tuition
Time
RNFA, Nurse, Surgical Project Site Varied due to job title,

education, years of
experience, longevity &
certification- (salaries not

available)
Print Cost for pre/post Project Site Provided by student and
assessments Project Site
HRO Program Project Site None- approved for use by

VP HRO Projects
Organizational System

Food & Set up
(2 sessions)

DNP student $126.18 total for 2 sessions

Total Cost

$126.18 Total
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Appendix K
Demographic Data

DATE: PARTICIPANT ID:

Robotic Team High Reliability Organization’s Communication Evaluation Tool

Directions:
Please complete the following questionnaire. Do not include your name. Only use your participant ID #.

All responses are voluntary and confidential and confirm consent. You may skip any questions you do

not feel comfortable answering.

Upon completion, please submit your responses to the Co-Investigator- Joanne Mercurio MSN APN

CRNFA
Gender Male Female Identify as: Prefer not
to answer
Age 18-24 25-34 35-44 45-54 55+ Prefer
not to
answer
Resident year | 1 2 3 4 N/A Prefer
in program not to
answer
Highest Surgical Associates Bachelors Masters Other N/A Prefer
Degree or Technician not to
Level of answer
Education
How many 0-5 years 6-10 years 11-15years | 16-24 25-34 35years | Prefer
years have years years or more not to
you worked answer
in your
position
RN First 0-5 years 6-10 years 11-15years | 16-24 25+ Prefer
Assistant years years not to
years’ answer
experience
Number of 0-5 cases 6-20 cases 21 or more Prefer
Robotic cases not to
Cases you answer
have
participated
in
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Date:

Appendix L
Multiple Choice Pre/Post Assessment

Participant 1D:

Robotic Team High Reliability Organization’s Communication Evaluation Tool

Multiple Choice Assessment
Please Choose the Best Answer

1)

2)

3)

4)

5)

6)

Prior to a patient going to sleep, the WHO safety checklist should include the patients:
a) Birthdate, allergies, and time of arrival to hospital

b) Name, birthdate, and medical record number

c) Name, birthdate, and the name of the person who is taking the patient home

After the resident checks for appropriate settings on the console, the resident will:

a) Verbally communicate progression and selection of instruments with the bedside team
b) Instruct the bedside team to insert robotic ports

c) Begins procedure since console settings are correct

What is the recommended chain of events intraoperatively when the resident asks for a

needle holder exchange in arm 3, the bedside team:

a) Immediately removes the instrument from arm 3

b) States they are removing the instrument from arm 3 and check with the anesthesia team
prior to commencing

c) States they are removing the previous instrument from arm 3, then state they are inserting
the needle holder after previous instrument is removed

It is recognized during the surgery that pneumoperitoneum has decreased while performing

the procedure. The resident’s first action would be to communicate with the team:

a) That the pneumoperitoneum is being lost, request immediate troubleshooting of inflow of
CO2

b) Loudly notify the team that there is a problem that needs to be addressed

c) Immediately undock the robot with instruments still in cannulas

The bedside team realizes one of the robotic instruments is on its last life prior to use, what

would be the responsibility of the team:

a) Notify the resident that they should not use the instrument because this is its last life

b) Have another of the same instrument available in case

¢) There is no need to notify the resident because the instrument is still acceptable, and no
backup is necessary

One of the robotic arms is not accepting the instrument on insertion, and is flashing yellow,
the first step that the resident and bedside team must coordinate is:

a) Read what the bedside monitor is identifying as the problem

b) Ask for a different instrument immediately

¢) Undock the cannula while the instrument is still inserted
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7)

8)

9)

While the resident is at the console intraoperatively, the scissors they are using are not
coagulating tissue. The first response from both the resident and team would be:

a) Replace the scissor with a new one

b) Remove and reinsert the same scissor

c) Check the green cautery cord

Where is the sterile emergency release kit located?
a) On the vision cart

b) Hanging on the surgeon console

c) Inthe sterile Robotic tray

The resident or OR staff is being asked to perform a complicated task they have not ever

performed. What would be the best response?

a) Identify that they have never performed task, and ask for assistance

b) Perform the task anyway, and not necessarily tell anyone

c) Verbalize that they are upset, and that they are new and should not be expected to know
everything

10) The resident or an OR staff member identifies that they are having problems troubleshooting

various technical skills. What would be the best resolution of this problem?
a) Ask to not assist in robotic surgery because they are not competent

b) Review the davincicommunity.com skills portion online

c) They can learn as they go intraoperatively

11) The bedside team has a concern that during the surgery the resident may possibly be getting

too close to the ureter, what is next course of action:

a) Alert the resident immediately about the problem and concern to “stop the line”

b) The resident knows the anatomy, and should be fine

c) The bedside team should loudly state “STOP” to prevent the resident from causing any
damage

12) In the middle of the surgical procedure, the resident is at the console, and sees that one of the

robotic arms is not moving optimally due to the patient’s leg being in the way. What would
the resident do to resolve the problem?

a) Delegate the task to the bedside team

b) Scrub in to fix the problem and move the leg

c) Ask anesthesia team to fix the leg

13) It is determined that during the robotic procedure there is minimal uncontrolled bleeding.

What steps would provide the optimal results:

a) Discuss what to do with the bedside team, OR team, and anesthesia team

b) Team would use the STAR method-stop, think, act, review

c) Resident would immediately shout out to the entire team that it was a stressful situation
that he/she is going to open the patient right away
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14) The HRO safety program uses “ARCC” to promote safety together. ARCC stands for:
a) Ask a question, make a request, voice a concern, and if no success use the chain of
command
b) Ask a question, review, voice a concern, and if no success use the chain of command
c) Ask a question, make a request, voice a concern, and control the situation

15) An example of the HRO Safety Together communication safety technique-Repeat back and

Read back (3-way communication) during robotic surgery involves:

a) Resident asks for a 2-0 vicryl, RNFA puts the needle through the cannula, and states the
needle is available

b) Resident asks for a 2-0 vicryl, RNFA states the 2-0 vicryl is “coming in” to the abdomen,
resident states that they have “got the suture” in the needle holder

c) Resident asks for a 2-0 vicryl, RNFA states the suture is coming in and they drop the
needle in place

Answer Key

1)B
2) A
3)C
4) A
5) B
6) A
7)C
8)C
9) A
10) B
11) A
12) A
13) B
14) A
15) B
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Appendix M
ICARS grading sheet/scenario specific
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