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INTRODUCTION
─

• Widely recognized as the most complex system in the world, problems within healthcare 
are increasingly difficult to understand and solve with traditional methods.  

• Internal review processes in our critical care unit identified an evolving key performance 
gap in delivery of high-quality chest compressions in patients with an open sternum 
following cardiac surgery, further elevating the risk of poor outcomes in this vulnerable 
cohort of patients1-2.  

• Recognizing the inherent complexity of this problem and the need to further understand 
the drivers of poor performance, we utilized design thinking and translational simulation 
to develop a deep understanding of the problems and provider needs.  

• Design thinking (a.k.a. human-centered design-HCD) generates creative solutions to 
complex problems by conducting research to understand the underlying needs of end-
users in order to identify the correct problem(s) and inform ideation, prototyping and 
testing of potential solutions3. 



OBJECTIVES
─

• Develop a fulsome understanding of problems underlying inadequate compression 
performance in a high-risk cohort of patients with an open sternum following cardiac 
surgery in the Pediatric Cardiac Critical Care Unit at the Hospital for Sick Children in order 
to develop effective interventions.  

Image obtained from https://www.nngroup.com/articles/design-thinking/. Accessed Nov 1, 2022. 

https://www.nngroup.com/articles/design-thinking/


METHOD
─
• Interprofessional providers were identified through existing cardiac critical care education 

days and consisted of registered nurses (RN), respiratory therapists (RT), medical doctor 
trainees (MD) and nurse practitioners (NP). 

• A questionnaire accessing knowledge of open sternotomy compression procedures and 
self-reported preferences and emotional responses to performing open sternotomy CPR 
was created and administered to a convenience sample of interprofessional providers 
participating in the education days. 

• Participants also performed open sternotomy chest compressions in a simulated scenario, 
and video recordings were obtained to capture hand positioning on the chest. 

• Modified group empathy interviews were conducted during the scenario debriefing. 

• Demographics pertaining to work experience were collected. Analyses were descriptive. 



RESULTS
─

Participant Demographics
Self-Reported and Observed Hand 

Placement During Open Sternotomy 
Chest Compressions

Participant Responses During Modified 
Group Empathy Interviews and Surveys

Table 2 describes a questionnaire accessing knowledge of 
open sternotomy compression procedures and self-reported 
preferences and emotional responses to performing open 
sternotomy CPR. Results described as n/total responses (%). 

Table 1 describes self-reported demographics regarding 
professional role in the intensive care unit, primary place of 
work (PICU, CCCU, CCRT, or Both), and years of experience 
working in their current professional role in the ICU. 

Participants were asked via survey to self-report where 
they would place their hands in order to perform chest 
compressions during open sternotomy CPR. These findings 
were also verified using video recordings of a simulated 
scenario of a cardiac arrest in a patient with an open 
sternotomy after cardiac surgery. 



CONCLUSION
─

• Using modified HCD methodology and translational simulation, we identified 

underappreciated key drivers underlying poor compression performance in a high-risk 

cohort of ICU patients. 

• This data will be used to inform the generation of solutions beyond educational initiatives 

to enhance performance improvement and sustainable change.
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