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Simulation has been studied in-depth 
amongst nursing students, but for high-fi-

delity simulation, there is limited published 
outcomes for experienced healthcare pro-
fessionals working in teams. Studies have 
found high-fidelity simulation for clinical 
emergencies can improve clinical skills and 
teamwork.1,2,4 A common scenario for high-fi-
delity simulation involves emergency resus-
citation, which has been reported to support 
improvement of technical clinical skills such 
as defibrillation, interventions to support cir-
culation, and CPR competence.1,2,4 Simulation 
has also supported improved teamwork after 
conducting high-fidelity clinical emergency 
scenarios.1,3,4  However, the existing litera-
ture does not address the complexity of a 
procedural area such as a cath lab, nor the 
skills necessary for successful outcomes in 
this environment. The purpose of this study 
was to evaluate the impact of high-fidelity 
simulation in a procedural emergency in the 
cath lab to assess the impact on teamwork 
and clinical outcomes. 

Description of the Problem
The hospital where the study took place has 

a low volume of intra-procedure emergencies 
in high-risk situations within the hospital’s 
procedural areas. For members of the health-
care team, there are limited opportunities to 
practice these skills together. Emergencies 
in this area include but are not limited to 
cardiac arrest, hemorrhage, and open chest 
interventions. In the procedural area, if there 
is a cardiac arrest, the “emergency team” will 
arrive to assist with stabilizing the patient. 
Often the procedural team assembled is quite 
large and the additional members can add to 
the chaos. During multidisciplinary cases, for 
example, transcatheter aortic valve repair, team 
members may include but are not limited to 
an interventional cardiologist, cardiac cath 
registered nurse (RN), cardiovascular technol-
ogists, operating room RN, perfusionist, cardiac 
physician’s assistant (PA), echocardiographer, 
and more. Ideally, the procedure or operation 
should, if possible, be completed before leaving 
the room. The sheer volume of clinicians and 
intensity of the emergency support inspired 
the project concept. The study was based on 
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Figure. Members of the Stamford Health Cath Lab Team. A majority participated in the study.

abstract
High-fidelity simulation for clinical emergencies can improve clinical skills and 
teamwork.1-4 Improvement of technical skills such as defibrillation and CPR compe-
tence were found after simulation.1,2,4 In an acute care hospital, procedural areas 
have a low volume of emergencies that occur in high-risk situations. One cardiac 
cath lab team led a project that sought to apply their standard of excellence to these 
infrequent events. An interdisciplinary simulation was created to replicate an emer-
gent procedural complication. Outcome measures were teamwork and American 
Heart Association clinical metrics. This quasi-experimental pre-post-test study used 
the Mayo High-Performance Teamwork Scale during procedural emergencies using 
high-fidelity simulation. The sample of 43 respondents were matched across pre 
versus post survey and included 5 disciplines with the most respondents as reg-
istered nurses (n=27). Non-parametric tests for analysis using statistical software 
were used. Statistical significance was found in all questions resulting in a perceived 
improvement in teamwork. Comparison of the means for intervention-timed clinical 
metrics did not show statistical significance; however, overall times improved. Out-
comes from the experience found  with proper coordination, high-fidelity simulation 
can be valuable to improve teamwork for procedural emergencies. Team feedback 
was very positive and the intervention was added as an annual competency training. 



CODE BLUE TRAINING

www.cathlabdigest.com	 Cath Lab Digest   •  May/June 2026

23

the idea that a multidisciplinary team skilled 
in intra-procedural emergencies that practices 
with high-fidelity simulation will experience 
improved skills and teamwork.

Literature Review
In a literature review of high-fidelity sim-

ulation for emergency teams, some themes 
emerged.  

A literature review of databases CINAHL 
and PubMed (1985-2022) for English language 
results produced 376 records with keywords 
“nurse,” “nurses,” or “nursing”; “team”, and 
“emergencies”. Studies focused on emergencies 
in the acute care settings; literature reviewed 
included many that involved students.

Publications supported the idea that HF 
simulation for clinical emergencies can improve 
clinical skills and teamwork.1,2,4 Improvement 
of technical clinical skills such as defibrillation, 
interventions to support circulation, and CPR 
competence were found after simulation.1,2,4  

Simulation has also supported improved team-
work after conducting high-fidelity clinical 
emergencies.1,3,4 Overall, the literature had few 
interdisciplinary teams but many examples of 
student simulations. 

The literature also supports the specific 
training of teams for clinical situations. Using 
team training can be an effective method to 
improve healthcare personnel’s teamwork 
competencies.5 Using high-fidelity simulation 
can also improve the performance of inter-
professional healthcare teams in an operating 
room setting.6 Overall, the evidence supported 
the concept of high-fidelity simulation with an 
interdisciplinary procedural team, yet most 
studies lack the complexity of procedural-spe-
cific emergencies. 

Project Methods
Overall Design. This quasi-experimental, 

pretest–posttest study assessed teamwork 
during procedural emergencies using high-fi-
delity simulation. Simulations were conducted 
across four procedural areas in the hospital: 
the Cardiac Catheterization Lab, HSS Oper-
ating Room, Interventional Radiology, and 
Non-Invasive Cardiology. The project team 
included additional sites to study the impact 
across varied procedural areas. Simulations 

were conducted for all staff.
Participants who volunteered to participate 

in the project completed pre- and post-tests 
using the Mayo High-Performance Teamwork 
Scale (MHPTS). The MHPTS includes 16 
questions and has been shown to provide reli-
ability and consistency in rating key behaviors 
of high-performance teams.7 Interventions 

for clinical metrics based on American Heart 
Association guidelines were observed and 
measured in minutes. Data were collected by 
trained volunteers observing the simulations. 
Non-parametric tests for analysis using sta-
tistical software were used.

Sample and Sampling Technique. A con-
venience sample of multidisciplinary staff 

Table 1. Sample Demographics

Variable Category No. of respondents (%)

What is your role in 
your department?

RN
Physician Assistant
APRN
OR Tech
Echocardiography
RCIS or RCES

27 (62.79%)
6 (13.95%)
3 (6.98%)
3 (6.98%)
2 (4.65%)
2 (4.65%)

What department do 
you work in?

HSS
Interventional Radiology
Cardiac Cath Lab
Non-Invasive Cardiology
Main OR
ICU/IMCU

12 (28.57%)
11 (26.19%)
9 (21.43%)
8 (19.05%)
1 (2.38%)
1 (2.38%)

Mean (SD)

Number of years as 
a licensed/certified 
health care member 

- 10.79 (8.35)

Number of years in the 
current department 

- 4.13 (3.55)

No. of respondents (%)

Are you certified in: BLS
BLS and ACLS	

36 (83.72%)
7 (16.28%)

Have you ever partic-
ipated in high-fidelity 
simulation before?

Yes
No

26 (60.47%)
17 (39.53%)

Have you ever partic-
ipated in a code blue 
on your current unit?

Yes
No

25 (58.14%)
18 (41.86%)

How long ago was the 
last code blue you 
experienced?

•	 One year or more
•	 6 months ago
•	 More than a month ago
•	 More than a week ago but 

less than a month ago
•	 Other
•	 In the last week

•	 17 (40.48%)
•	 12 (28.57%)
•	 4 (9.52%)
•	 4 (9.52%)

•	 4 (9.52%)
•	 1 (2.38%)
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members from four procedural areas of the 
community hospital was included. Partic-
ipants included nurses, technologists, and 
advanced practice practitioners. A non-par-
ticipant trained observer documented time 
intervals for interventions during the simu-
lation (Table 1).

Protection of Participants’ Rights (IRB). 
The project was deemed exempt by Institu-
tional Review Board (IRB) of the institution. 

Data Collection. Data collection included an 
online survey administered pre- and post-sim-
ulation using the MHPTS; completion of the 
data was voluntary. Timed interventions were 
documented by a trained observer using video 
analysis of interventions completed during 
the simulation.

The primary investigator explained the re-
search project, the voluntary nature of the data 
collection portion, and that participants could 
withdraw at any time. Participants scanned a 
QR code before participating, and consent was 
obtained before seeing the pre-test and posttest 
questionnaires. The survey was de-identified 
but available to link pre- and post-test data 
using a keycode that cannot be linked back to 
the participant. Participants completed the 
demographic questionnaire included in the 
survey in both the pre- and post-questionnaires 
to aid in matching surveys. Video recording 
was part of the simulation activity and is part 
of the hospital’s continuing education training.

Results 
A total of 43 respondents were matched 

across pre versus post survey and were in-
cluded in the analysis (Table 1). The larg-
est sample of respondents were RNs (n=27, 
62.79%), followed by physician assistants 
(n=6, 13.95%). The average number of years 
as a licensed healthcare professional among 
the participants was 11 years, with an average 
number of years in the current department 
of 4 years. Eighty-four percent (84%) of the 
participants were certified in basic life sup-
port (BLS), while 16% were certified in BLS 
and advanced cardiac life support (ACLS). 
Twenty-six (26) participants (60%) had 
participated in high-fidelity simulation before, 
25 participants (58%) had experienced a code 
blue on their current unit, and 17 (40%) said 

Figure 1. Time to Chest Compression Initiated

Figure 2. Time to Assisted Ventilation

Figure 3. Time to Electrical Invtervention.
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their last code blue experience had been one 
year or more prior.

A comparison of survey responses was 
measured by the MHPTS across pre versus 
post survey: 

•  Recognition of a leader (by all team 
members): 
o	 Pre: 51% “consistently” 
o	 Post: 91% “consistently” 
o	 P<.0001 

•  Team leader maintains balance between 
command authority and team member 
participation: 
o	 Pre: 46% “consistently” 
o	 Post: 93% “consistently” 
o	 P<.0001 

•  Clear understanding of each team 
member role: 
o	 Pre: 39% “consistently” 
o	 Post: 79% “consistently” 
o	 P=.0003 

•  Team prompted each other to attend 
to all significant clinical indicators: 
o	 Pre: 56% “consistently” 
o	 Post: 86% “consistently” 
o	 P=.0025 

•  Consistent verbalization of activities: 
o	 Pre: 56% “consistently” 
o	 Post: 95% “consistently” 
o	 P<.0001 

•  Team members paraphrase instructions: 

o	 Pre: 46% “consistently” 
o	 Post: 88% “consistently” 
o	 P≤.0001 

•  Team members referred to established 
protocols for the procedure: 
o	 Pre: 56% “consistently” 
o	 Post: 81% “consistently” 
o	 P=.001 

•  All team members were appropriately 
involved in the activity: 
o	 Pre: 67% “consistently” 
o	 Post: 93% “consistently” 
o	 P=.004

Wilcoxon rank-sum test (non-parametric 
statistical testing using matched pair samples) 
was conducted to compare pre and post test 
results, and determine whether self-report-
ed perceptions of teamwork improved after 
high-fidelity simulation. Significant differences 
were found in all 16 items on the MHPTS across 

pre and post survey, with values of P<.05.
The overall mean comparison of time 

variables among all the departments that 
performed simulation showed no significant 
differences were found for “time to chest 
compression” (Figure 1), “time to assisted 
ventilation” (Figure 2), “time to electrical 
intervention” (Figure 3), “time to rhythm 
recognition” (Table 2), “time to subsequent 
electrical intervention” (Table 2), and “time 
to first medication” (Table 2). There were 
improvements in “time to compressions ini-
tiated” from the first simulation to the second 
simulation in each department (Table 2).

Discussion
Based on established evidence, the results 

of the simulation for the departments were 
expected to improve perceptions of team-
work.1-4 Significant differences were found 

Table 2. Clinical Metrics

Variable  (Minutes) Departments P-value
(Kruskal 
Wallis)Guidelines for 

Best Practice 
(Minutes)

Cath Lab HSS Non- Invasive 
Cardiology 

Vascular 
Interventional 
Radiology 

Time to Assisted Ventilation ≤1 1.70 (0.48) 0.48(0.04) 1.77 (0.67) 2.16 (1.25)  0.26

Time to chest compression 
initiated. <5 sec 0.36 (0.16) 1.38 (0.04) 0.31 (0.23) 1.05 (0.74) 0.14

Time to electrical intervention ≤2 0.14 (0.07) 3.18 (0.21) 2.58 (2.01) 3.02 (1.38) 0.25

Time to Rhythm Recognition ≤2 0.10 (0.07) 0.1 (0.07) 0.15 (0.14) 0.18 (0.05) 0.65

Time to Subsequent Electri-
cal Intervention ≥2 1.72 (0.95) 4.51 (0.68) 2.55 (n/a) 5.7 (0.49) 0.13

Time to First Medications 
Administered ≤5 0.54 (0.06) 2.85 (0.78) 2.22 (0.11) 2.61 (0.55) 0.16

High-fidelity stimulation can be used to improve 
teamwork for procedural emergencies. Using this training 
where high-risk, low-volume emergencies occur was 
found to have many benefits and has been included in 
annual training for experienced healthcare workers. 
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in all 16 items on the MHPTS across pre and 
post survey, with P values of <.05. 

These outcomes were noted not only in the 
teamwork assessment, but also in informal 
staff responses. Having the opportunity to 
have the full team present for a simulated 
emergency was a heavy lift, but proved to 
the team to be well worth the efforts. These 
emergencies had been a source of significant 
concern for departments that collectively 
strive for exceptional patient outcomes. The 
team felt more prepared, and welcomed the 
opportunity to address questions and concerns 
in the debriefing. Due to the intensity of these 
emergencies in actual practice, there is not 
the opportunity for such real-time learning. 

The clinical metrics for the units were strong 
but had opportunities for improvement. The 
timed clinical metrics for the departments 
improved on the second simulation for some, 
but not all.  This data could be used follow-
ing the project for specific training needs of 
individual procedural units. Limitations of 
the pilot included a single-site project and 
small convenience sample size. The benefit 
was that it reflected needs of the organization 
that could be used for clinical development. 

Despite intense effort involved in piloting 
these simulations, the journey was beneficial 
to the team. There was a total of 43 partici-
pants in the simulation. Challenges included 
scheduling and protected time for experienced 
healthcare providers. The physicians were not 
included in the survey; however, there were at 
least 8 physician team leaders involved with 
anesthesia support.  The team felt the partic-
ipation of the medical professionals was vital 
for realistic experiences. In planning, the team 
did not have strong buy-in from the physicians 

and although the physicians were included in 
the simulations, their participation was not 
deemed essential to the project. Despite this 
structure, physicians did embrace the pro-
cedural simulation emergency training and 
had very positive feedback. Discussion during 
debriefs included positive comments regard-
ing practice amongst experienced healthcare 
professionals. The interdisciplinary dialogue 
of the debrief was beneficial and educational. 

Staff reactions to simulation were extremely 
positive with requests for more training in the 
future. Based on the metrics and the feedback 
of participants, department leaders were able 
to advocate for resources to support inte-
grating high-fidelity simulation into annual 
competencies. 

There were varied lessons from this project. 
A collective planning meeting with the varied 
stakeholders would have been very helpful. 
Unfortunately, in the planning phase, prior 
to the demonstration of value around this 
project, the interest did not extend outside 
of nursing. In terms of post-simulation data 
evaluation, it would have been valuable to 
have a second phase of data after the units had 
an actual procedural emergency to evaluate 
the translation of skills to real-life situations. 
Considering the infrequency of these events, 
it would have been logistically difficult, but 
valuable. This issue came to life after the 
project when one of the project sites experi-
enced a serious complication that required the 
highest level of team intervention. Not only 
did the patient have a very positive outcome, 
but the team also immediately shared with 
leadership their perception of the training 
as the difference in the cohesive and calm 
approach to the situation.  

Conclusion
Procedure emergencies are a high-risk, 

low-volume occurrence. The residual effects 
of real emergencies are impactful to highly 
skilled staff when the response is not opti-
mal. High-fidelity stimulation can be used 
to improve teamwork for procedural emer-
gencies. Using this training where high-risk, 
low-volume emergencies occur was found to 
have many benefits and has been included in 
annual training for experienced healthcare 
workers. High-fidelity simulations have sup-
ported clinical improvement in a variety of 
settings but much of the nursing literature 
involves students. More information is needed 
to standardize high-fidelity simulations that 
have supported clinical improvement in a 
variety of settings.1-4 Intra-procedural use of 
high-fidelity simulations has not been described 
in the literature. 

The resources for high-fidelity simulations 
are significant, but data to support improved 
clinical outcomes supports the training of 
acute care leaders to provide education and 
the staff time to participate. n
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