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Background: 

Chest tube insertion is a time and safety critical procedure with a significant 

complication rate (up to 30%). Micro-skills training has been shown to identify 

steps that require deliberate practice. The chest tube procedure typically 

requires an interdisciplinary approach. Objectives were: 

1. Develop a chest tube insertion micro-skills checklist to facilitate IPE,

2. Compare the micro-skills checklist with published best available 

evidence

3. Develop an educational video based on the process map

4. Evaluate the video in an interprofessional team prior to cadaver training 

as a proof of concept.

This model is part of a project investigating the use of lean methodology in 

chest tube equipment storage and utility. 

Methods:

The study was conducted between March 2018 and November 2018. An 

initial list of process steps from the best available evidence was produced. 

This was then augmented by team consensus (3 Emergency Physicians, 1 

Thoracic Surgeon, 1 medical student, 2 EM nurses). Two prototyping phases 

were conducted using a task trainer and a realistic interprofessional team (1 

EM Physician, 1 ER Nurse, 1 Medical student). A final micro-skills list was 

produced and compared to the procedural steps described in literature. An 

educational video was produced and evaluated by an interprofessional team 

prior to cadaver training using a survey and Likert scales as a proof of 

concept. Participants were 7 EM RNs and 6 ATLS trained physicians. 

Results: 

The final process map contained 54 interdisciplinary steps, compared to 

ATLS that describes 14 main steps and peer reviewed articles that 

describe 9 main steps. The micro-skills checklist described, in more 

detail, the steps that relate to team interaction and the operational 

environment. Physicians participating in cadaver simulation rated the 

training video in terms of ability to apply what they learned with an 

average of 4.67 on a 5 point scale (median of 5, mode of 5, and an IQR 

of 0.75). 

Discussion: The results of the survey suggested that physicians were 

able to watch and apply the content of the video to a real-life 

simulation. The development of the process maps and micro-skills 

checklists provides interprofessional teams with more information 

about chest tube insertion than instructions described in commonly 

available courses and procedural steps derived by consensus. 

• Process mapping 
helped to inform 
micro-skills training 

• An interdisciplinary 
map was created. It 
included 54 steps!

• Demonstration video 
helped simulation 
training

Questions Overall Average Median Mode IQR

1. The simulation tested my clinical ability 4.69 5 5 1

2. The simulation caused me to reflect on my 
clinical ability

4.85 5 5 0

3. I was able to apply what I had learned in the 
video

4.67 5 5 0.75

4. The simulation helped me to recognize my 
clinical strengths and weaknesses:

4.54 5 5 1

5. This was a useful learning experience: 4.85 5 5 0

6. The new chest tube storage design would be 
useful if implemented in practice

4.69 5 5 1

7. I felt confident prior to the simulation with 
the chest tube insertion procedure

3.83 4 4 1.25

8. I feel more confident in my ability to 
perform a chest tube insertion following the 
simulation

4.45 5 5 1

9. I prefer the previous storage method 
compared to the new design

1.75 1 1 1

Video: 
https://www.youtube.com/watch?v=XTAxraMNQ64&t=18s
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