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SDC Section 1: Description of Implementation Strategies
Specific implementation strategies are bolded. 
Electrical impedance tomography (EIT) was introduced in critical care in the spring of 2023, with initial implementation processes and strategies in place prior to this study. To build interest in EIT and assess usability in pediatrics, we initially trialled the Pulmovista 500 (Draegerwerk AG&Co, KGAA, Lübeck, Germany) prior to acquisition, with positive staff reviews and strong interest. With device acquisition in March 2023, bedside implementation began. Our first approaches were largely centred on introducing EIT in the CCU, though conducting educational meetings. We hosted device in-services over a two-week period (to maximize attendance across the respiratory therapy department) to provide introductory comprehension and technical application. In addition to this training, full-day (8-hour) training sessions were offered to interested respiratory therapists (RTs) who wished to be considered superusers and act as early adopters and champions for EIT, with more in-depth knowledge of EIT and support learning for the interprofessional team. We planned the 8-hour day to make training dynamic, allowing time for hands-on interactions. Fifteen staff completed the superuser training across two sessions. During superuser training, local and international subject matter experts on EIT were invited in the afternoons to provide experience for the superusers and medical staff and share their experiences or a case (if available). At 2-3 months, we engaged subject matter experts to address follow-up questions and provide support for the superusers ' practice. Superusers also self-initiated a learner collaborative early in clinical adoption, sharing experiences through cases and experiences with EIT assessment. We broadly distributed educational materials: available clinical reference resources, such as videos, tipsheets, and reference guides (from the manufacturer), to the entire critical care unit. We also changed record systems to include the option to chart EIT in our procedures within our electronic medical record (EMR). 
Throughout the study period (December 2024-Jan 2026), the following implementation strategies were continued: 
· Ongoing education meetings and ongoing training for EIT application from the RT education team during RT education days (LD, KR), medical education provided through just-in-time-training (JITT) and formal academic teaching provided (LRG, KR, and BM). 
· Audit and feedback were provided for staff on EIT assessments and interpretation. 
· Champions continued to support practice for RT staff in the unit. 
· An ongoing training session was offered due to attrition among superusers who had moved into new roles, and another ongoing training session for existing superusers who wished to solidify their clinical practice, focused on interpretation. 
· When needed, members of the study team (LRG, KR, LD) provided clinical supervision for RTs who wished to have this support. Superusers who had significant clinical experience also provided clinical supervision to other staff. 
· Members of the study team (KR, SQ, MN) also joined the provincial working group to expand the scope of RT practice in Ontario, including the application of energy within the scope of respiratory therapy. This would simplify medical orders by eliminating the requirement for delegation and changing membership requirements (specific to Ontario).  
· We predominantly used our CJRT Research Grant to access funding for implementation, which supported protected time of a small number of champions to facilitate implementation (review intervention usage, remind clinicians when EIT use could be beneficial, provide clinical supervision).  
· We used our interviews to tailor implementation strategies to address barriers and facilitators to EIT use. 
In our first KTA cycle, despite additional training, access to EIT users with clinical confidence was identified as a significant barrier. We noted that many of our initial cohort of superusers had transitioned to new roles or left full-time employment in the CCU, and we recognized the study team’s limited ability to control future role transitions. We therefore revised our RT onboarding strategy to include 1) an introductory EIT session for all new CCU RT staff, and 2) a full-day EIT training for all core CCU staff members as part of an extended CCU orientation (approximately 6 months following orientation) to support ongoing training of new team members. We developed educational materials: a pediatric, site-specific tipsheet for the EIT application, which we distributed to all staff. We heard that equipment storage and location could be optimized; therefore, we created labelled (colour-coded), wipeable bags for the belts to improve organization (change physical structure and equipment). We also heard that a standardized order set would be beneficial within our electronic medical record (EMR). We further changed record systems and submitted a request for support to build an EIT order set; however, the request was prioritized as low within the hospital’s organizational requests and therefore was not completed within the study period. 
Following the second KTA cycle, the team continued to request additional support and education on the assessment and application of EIT use. We therefore developed additional educational materials, including a tipsheet for a standardized approach to performing the decremental PEEP assessment incorporating EIT, and further changed record systems to include a standardized EIT note template, which also served to remind clinicians of the standard documentation, including a process for image/media integration into the EMR. We formalized the learner collaborative by creating a standardized template that clinicians could use to identify and share cases (or highlight cases the study team could share), and encouraged new and existing staff to shadow other experts by using the RT hospital phones to highlight when EIT would be used. 
Reference: Powell, B.J., Waltz, T.J., Chinman, M.J. et al. A refined compilation of implementation strategies: results from the Expert Recommendations for Implementing Change (ERIC) project. Implementation Sci 10, 21 (2015). https://doi.org/10.1186/s13012-015-0209-1 https://doi.org/10.1186/s13012-015-0209-1



SDC Section 2: Knowledge-to-Action Framework Worksheet: Interview Guide for assessment of barriers and facilitators brainstorming session 
Time of interview: 
Date: 
Place: 
Interviewer:
Observer:
Interview Participant(s): 
	Note to interviewer

	
	More information on each category can be found here: https://rnao.ca/leading-change-toolkit/examples-of-common-barriers-and-facilitators 

Notes can be document in the “Barriers Facilitators KTA worksheet.docx”

	Preamble

	Welcome
	Welcome. I want to thank you for joining today. My name is [NAME] and I will be the facilitator for today’s discussion. We also have [NAME] present to take notes for us. 
I am representing a team who are conducting a study to describe the process of incorporating and using the EIT device in a large pediatric CCU. We invited you to take part in this discussion today because you were trained to use EIT and are working in the CCU. We would like to talk about the barriers and facilitators of EIT use. 

	Ground Rules
[If in group setting]
	Before we begin, I would like to review a few ‘housekeeping items” including how the interview will be conducted: 
1. I’m going to ask some questions and we want everyone to take part in the discussion. We ask that only one person speak at a time. 
2. Feel free to treat this as a discussion and respond to what others are saying, whether you agree or disagree. We’re interested in your opinions and whatever you have to say is fine with us. There are no right or wrong answers. 
3. If there is a particular question you don’t want to answer, you don’t have to. 
4. GROUP: We will treat your answers as confidential. If names or places are mentioned, they will be de-identified in the transcript. We ask that you keep these discussions confidential and respect the opinions of other colleagues in these discussions. 
5. We are taking notes because we don’t want to miss any of your comments. There will be no identifiers in these notes. 
6. After the interview we may follow up, by phone or email, should we have any questions regarding clarification of response. At that time, you can choose to respond or refuse without any consequences.
7. This discussion is going to take approximately 1 hour. We ask that you stay until the end if possible and please open your camera [if online] if you feel comfortable.
8. Does anyone have any questions before we start?

	Ground Rules (if individual) 
	Change #4: We will treat your answers as confidential. If names or places are mentioned, they will be de-identified in the transcript.

	Recording (if in group setting or permitted by individual)
	You have agreed that we can record the interview, which is turned into a written transcription.  The recording helps us to review any ideas and makes sure we don’t miss any ideas or opinions. Before we begin, can I ensure that we still have your permission to record? 
· If individual(s) agree – START RECORDING
· If anyone disagrees – in group setting – request that they step away and a study team member will contact them following the interview. 

	Questions related to Micro (individual) level
We’ll start by asking everyone to share their individual experiences in using EIT. 

	
	· Think of the times that you have used EIT. How confident have you been in your knowledge or ability to perform EIT? 
· How would you describe your ability to interpret the results of tests that you’ve performed? How would you describe other HCP understanding of EIT and results?
· Describe a time that you’ve thought to use EIT but didn’t. Was there any aspect of knowledge or competence that makes you hesitate? 

· Have there been cases were knowledge or ability to use EIT has prevented the team from using it? If you can think of any, can you describe them?
· What were the attitudes and beliefs of the staff who incorporated and used EIT in the CCU?
· What were the attitudes and beliefs of the staff who were averse to incorporating and using EIT in the CCU?
· What sorts of patients do you believe were well-suited for EIT?
· Do you have any other thoughts with respect to the attitudes, knowledge, and skills of staff when it came to incorporating and using the EIT in the CCU?

	Questions related to Meso (organizational) level
Instead of as an individual, we want you to think about your experiences with the team. 

	
	· Do you believe EIT use has been incorporated into the CCU day-to-day culture? Prompts: why or why not?
· Did you have enough resources to incorporate and use the EIT in the CCU? Prompts: such as time, supplies and equipment, access to super users?
· What was the support from the leadership team when it came to incorporating and using EIT in the CCU. Prompts: What worked well? What did not work?
· Do you have any other thoughts with respect to the leadership, culture, and resources when it came to incorporating and using the EIT in the CCU?

	Questions related the change/intervention

	
	· Do you believe incorporating and using the EIT was a good addition to the CCU’s interventional options? Prompts: why or why not?
· Describe the changes you have seen in the CCU since the EIT was incorporated and used in the CCU. Prompts: e.g., communication, workflow
· Do you have any other thoughts on the changes the EIT made the CCU?

	Question related to Macro (system) level

	
	· Do you believe incorporating and using the EIT in the CCU fit with the unit’s existing policies and practices? Prompt: why or why not?
· Think about the documentation process and communication in regards to using EIT and the results.. Prompts: for example, in Epic and during Rounds?
· Do you have any other thoughts with respect to the policies and documentation when it came to incorporating and using the EIT in the CCU?

	Conclusion

	
	· Do you have any other thoughts with respect incorporating and using the EIT in the CCU?



Adapted from: 
Registered Nurses Association of Ontario (RNAO). Knowledge-to-Action Framework Worksheet: Questions to guide the assessment of barriers and facilitators. RNAO. Accessed Feb 7, 2023, 2023. https://rnao.ca/sites/default/files/2021-08/Barriers%20and%20Facilitators%20Worksheet.pdf


Section 3 – Figure: NASA-TLX scores (Start and End of Study)

***

Supplementary Figure: Perceived EIT workload at baseline and end of study, with components of NASA-TLX score visually represented. Mental demand was the highest component in both pre- and post-data. No statistical differences were noted in the NASA-TLX score (overall). When individual components were analyzed, effort (indicated by ***) was lower compared to baseline (p<0.05). 

 NASA-TLX

Mental Demand	Start of Study	End of Study	10.833333333333332	12.81818181818182	Physical Demand	Start of Study	End of Study	2.1142857142857143	1.2424242424242424	Temporal Demand	Start of Study	End of Study	8.3333333333333339	6.9696969696969697	Performance	Start of Study	End of Study	7.9761904761904763	6.7272727272727275	Effort	Start of Study	End of Study	10.095238095238097	7.9090909090909092	Frustration	Start of Study	End of Study	6.776190476190477	5	
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