Supplementary Methods
A health technology reassessment (HTR) of the red blood cell transfusion (RBC) practices for non-bleeding patients in one intensive care unit (ICU) in Alberta, Canada was completed. In accordance with the proposed conceptual model for HTR (1), a 3-phase HTR was completed (Supplemental Figure 1). The findings from Phases I and II have been previously published (2-4) and are briefly summarized below. Supplementary methodological details for Phase III, not already provided in the main manuscript, are also provided here. 
Phase I: Identification and Prioritization of a RBC Transfusions in the ICU as a Candidate Technology for HTR 
The first, and arguably most difficult (5), phase of the HTR model is the Technology Selection, where a candidate technology is identified and prioritized for HTR. With the emerging evidence from high-quality trials (6) and the recommendations from evidence-based guidelines (7) and low value care lists (8) supporting a restrictive RBC transfusion strategy, compared to a liberal strategy, RBC transfusions for stable, non-bleeding critically ill patients was identified as an ideal candidate for HTR. In the Alberta critical care context, local stakeholders also considered this technology among potential priority ‘knowledge-to-care gaps’ to address in the ICU (9). To support this initial provincial work, for Phase I we completed a retrospective analysis of the RBC transfusions practices in 9 medical-surgical ICUs in Alberta between April 1, 2014 and December 31, 2016 and compared this information to recommended best practice. Using routinely collected clinical data from the provincial eCritical information system, we developed conservative inclusion and exclusion criteria to identify RBC transfusion events in stable, non-bleeding adult ICU patients and devised a method to classify the potential low value use of RBC transfusions based on laboratory hemoglobin values. We found that of the RBC transfusion events included in our analysis, 61% were associated with a pre-transfusion hemoglobin value at or above 70 g/L. This proportion of potentially inappropriate RBC transfusions was estimated to cost $1.82M in healthcare system dollars over the 33-month study period. Collectively, this evidence suggested a significant opportunity for improvement and supported the prioritization of this technology for HTR. 
Phase II: Evidence Synthesis and Development of Policy or Practice Recommendation
Recognizing the importance of healthcare provider decision-making in optimizing use of RBC transfusions—and specifically increasing use of a restrictive transfusion strategy for stable, non-bleeding ICU patients (i.e., the practice recommendation)—a systematic review and meta-analyses to assess the effectiveness of behaviour modification interventions on healthcare providers’ RBC transfusion practices was completed. A large body of evidence composed of primarily low to moderate quality non-randomized studies was identified. Many interventions were implemented alone or in combination (i.e., multi-modal) and use of any intervention was associated with reduced odds of RBC transfusion, including reduced odds of inappropriate transfusions. However, there was substantial statistical heterogeneity in the pooled estimates and evidence for publication bias. Further, it was unclear why particular interventions were selected over others and how this may have affected outcomes. 
It was determined that that greater understanding of the local physician perceptions regarding their current RBC transfusions practices was required. Therefore, a survey of Alberta ICU physicians was completed to glean potential facilitators and barriers to a restrictive RBC transfusion strategy using the theoretical domains framework (TDF). We identified key self-reported facilitators related to knowledge of evidence, use of guidelines, improved outcomes, physician autonomy, and a culture of acceptance and collegial support. In contrast, self-reported barriers identified included the potential impact on and cost to other clinical goals, conflicting practices and beliefs of physicians in other clinical specialties, deficits in medical trainees’ skills and knowledge, and attitudinal barriers related to denial. Guided by the TDF, we were able to map the self-reported behavioural determinants to relevant behaviour change techniques and identify intervention options that could promote restrictive RBC transfusion practices in the ICUs of the survey respondents.
Phase III: Implementation, Monitoring and Evaluation of a Multi-modal Intervention
Group Education Sessions
Group education sessions at the intervention site were co-designed with the clinical leaders at the intervention site. The content for the sessions was informed by the results of Phase I and II, as well as evidence syntheses evaluating the safety and efficacy of restrictive RBC transfusion practices for critically ill patients (10) and current recommendations for RBC transfusion practices in the ICU from relevant clinical practice guidelines (11).
As such, the presentation focused on the current state of evidence in support of restrictive RBC transfusion practices (i.e., patient populations for which a restrictive practice is supported by the evidence),(10) relevant clinical practice guidelines,(11) reporting the results of the retrospective analysis in Phase I and in particular the site-specific primary outcome (i.e., the proportion of RBC transfusions associated with a pre-transfusion hemoglobin level above 70 g/L), and introduction and explanation of the scope of the pilot study. 
Each educational session was approximately 30-mins in durations and was led by two members of the research team: one of the clinical leaders from the intervention and the graduate student researcher (LJJS). Three in-person education sessions were held on dates anticipated to result in the greatest number of attendees. The first session targeted the attending ICU physicians and was delivered on November 15, 2018 during a regularly scheduled monthly ICU physician meeting; this was defined as the start of the post-implementation period. The second and third sessions were organized as ‘lunch and learn’ events and targeted the ICU nursing staff and medical trainees. Both lunch and learn sessions were held on the same day (December 17, 2018) during the scheduled lunch hours of the daytime nursing staff. The clinical leaders sent email invitations to the targeted healthcare providers to attend the educational sessions. Food was provided for all lunch and learn attendees; no other remuneration was provided. 
Audit and Feedback
Audit and feedback was performed at the group-level. RBC transfusion practices of all prescribing intensivists were audited over set intervals and an aggregate summary of performance was disseminated broadly to intensivists, nurses, and medical trainees. The aggregate transfusion data were de-identified at the patient-level and physician-level (i.e., prescribing intensivist). Two types of written feedback were provided: detailed physician feedback reports and graphical feedback posters. The content for all written feedback was developed collaboratively with the clinical leaders at the intervention site in order to focus on messages that would be most relevant for the targeted healthcare providers. The clinical leaders also facilitated discussions during the educational sessions and information provided by attendees was used to tailor the feedback content.
The detailed physician feedback reports summarized the RBC transfusion patterns and pre-transfusion hemoglobin values in tables. In particular, the reports focused on the proportion of RBC transfusions with a pre-transfusion hemoglobin at or above 70 g/L. The reports also contained aggregate summaries of transfused patient demographics, diagnoses and case-mix, and patient and system outcomes (e.g., ICU LOS and mortality) during the audit periods. The aforementioned data from the intervention site was benchmarked against mean data from 8 other medical-surgical ICUs in Alberta. The feedback reports were circulated directly by a clinical leader to attending intensivists. 
Graphical feedback posters were displayed on the walls and doors throughout the intervention site. The posters contained brief statements and infographics reporting the proportion of RBC transfusions with a pre-transfusion hemoglobin at or above 70 g/L and the impact on transfusion costs, number of bed days, and potential opportunity costs. The opportunity costs were expressed in terms of the purchase cost of other health technologies for the ICU (i.e., ultrasound machine and specialized ICU beds). The purchasing costs were provided by the clinical leaders. In order to present all of these messages, without overcrowding information in a single poster, six different styles of feedback posters were developed using Canva design program (https://www.canva.com). Samples of the posters are provided in Supplementary Figure 4. 
The audit and feedback process was implemented in two cycles (Figure 1). In the first cycle, RBC transfusion practices were audited between January 1 and June 30, 2018 (Audit Period A; light orange arrow) and feedback was provided at the educational sessions (blue boxes) and in the detailed physician feedback report #1 and feedback posters #1-6 (medium and dark orange arrows). This first set of feedback posters #1-6 was displayed in the ICU until the start of the second cycle. In the second cycle, the audit period was extended to examine RBC transfusion practices between January 1 and September 30, 2018 (Audit Period B; light green arrow) and feedback was provided in the detailed physician feedback report #2 and the second set of feedback posters #7-12 (medium and dark green arrow), which were displayed in the ICU until the end of the post-intervention phase. The second set of feedback posters were of the same style as posters #1-6, but edited to present the data from Audit Period B. 
Data Elements
Clinical data audited for the intervention and used in the pilot study evaluation were retrospectively obtained from the clinical information system eCritical Alberta. Data elements collected from eCritical included patient demographics (i.e., age, sex), primary ICU admission diagnoses, Acute Physiology and Chronic Health Evaluation (APACHE) II and Sequential Organ Failure Assessment (SOFA) scores measured within 24 hours of ICU admission, treatments received (i.e., RBC transfusions, inotropic agents received 24hrs prior to transfusion), laboratory measurements (i.e., hemoglobin concentrations), and outcomes (e.g., ICU and hospital length of stay [LOS] in days and mortality).  
Inclusion and Exclusion Criteria of RBC transfusion
Inclusion and exclusion criteria were based on criteria previously developed to identify RBC transfusion events in stable, non-bleeding adult ICU patients.40 Briefly, RBC transfusions in critically ill patients were included if the patient was admitted to the intervention or control sites during the study period, had a length-of-stay more than 24 hours, was 18 years of age or older, received at least one RBC transfusion in the ICU, and was captured in the eCritical database. RBC transfusions were excluded if: a patient experienced active blood loss (i.e., a decrease in patient’s hemoglobin of 30g/L or more, received 3 or more RBC units 12 hours prior to transfusion in question, or received 1 or more RBC transfusions 12 hours after transfusion in question); had an ICU admission diagnosis of anemia, pregnancy, neurocritical illness (e.g., traumatic brain injury, intracerebral or subarachnoid hemorrhage), or acute myocardial infarction; was clinically brain dead or experienced imminent death within 24 hours of ICU admission; or was admitted after a routine cardiac surgical procedure (e.g., coronary artery bypass grafting).40 Eligible RBC transfusions that only occurred during the study period were included and considered as independent events. For patients still admitted to the ICU at the end of the study, any transfusion events they received after the end of the post-intervention period were not included.  
Data Analysis
Descriptive statistics were calculated for patient admission and outcome data during the pre-intervention and post-intervention phases for each site. For each included RBC tranfusions, independence between events was assumed. Continuous data are presented as means and standard deviations (SD), or as medians with interquartile ranges (IQR) when non-normal. Categorical data are presented as frequencies and percentages. To account for the different number of days during the pre-intervention (317 days) and post-intervention (105 days) phases, the number of RBC transfusion events were presented as the number per admission included during the pre-intervention and post-intervention phases at each site. Similarly, the secondary mortality outcomes were also presented as the number of ICU and hospital deaths per 10 admissions included during the pre-intervention and post-intervention phases at each site.
Survey Administration
The survey questions were informed by previous post-study evaluation surveys44 as well as the feedback received from the attendees of the educational sessions. Email invitations to participate in the survey were sent directly from the clinical leaders. The invitation included a personalized message informing participants of the purpose of the survey, the estimated time to complete the questionnaire, the description of implied consent upon survey completion, and a link to the open online survey. Potential participants were also informed that participation was voluntary and the survey responses were completely anonymous. No renumeration was provided to respondents for completion of the survey. 
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Post-Study Evaluation Survey Questions



1. Between November 2018 and February 2019, I received information about the RBC transfusions practices in my ICU from: (Please select all that apply)
a. A lunch & learn session
b. An ICU business meeting presentation (physicians only)
c. Detailed audit & feedback reports emailed to me
d. Posters and infographics displayed around the general systems ICU and burn unit
e. None of the above, I did not receive any information 
f. Other (please describe): _______________________________________________

2. Of the information provided at the lunch & learn or ICU business meeting, I found the following useful for my practice: (Please circle all that apply)
a. Characteristics of RBC transfusion events, including pre-transfusion hemoglobin values 
b. Characteristics and outcomes of transfused patients 
c. Comparison to average RBC transfusion practices in other ICUs in the province
d. Cost of RBC transfusions with a pre-transfusion hemoglobin value above 70g/L 
e. Differences over time 
f. Differences between pre-transfusion hemoglobin values
g. None of the above
h. Not applicable, I did not attend a lunch & learn or ICU business meeting
i. Other (please specify): ________________________________________________

3. Of the information provided in the detailed audit & feedback reports, I found the following useful for my practice: (Please circle all that apply)
a. Characteristics of RBC transfusion events, including pre-transfusion hemoglobin values 
b. Characteristics and outcomes of transfused patients 
c. Differences over time (i.e., yearly quarters)
d. Differences between pre-transfusion hemoglobin values
e. Comparison to all of the other general systems ICUs in Edmonton and Calgary
f. None of the above
g. Not applicable, I did not receive a detailed audit & feedback report
h. Other (please describe): ________________________________________________

















4. Of the information provided in the posters and infographics, I found the following useful for my practice: (Please circle all that apply)
a. Percentage of RBC transfusions with a pre-transfusion hemoglobin value above 70g/L 
b. Cost of RBC transfusions with a pre-transfusion hemoglobin value above 70g/L 
c. Equivalent cost of other ICU resources (e.g., ICU bed days, ultrasound machine, specialized ICU beds)
d. None of the above
e. Not applicable, I did not see a poster or infographics displayed in the general systems ICU or burn unit
f. Other (please describe): ________________________________________________

5. I appreciated receiving information about the RBC transfusions practices in my ICU:
a. Strongly Disagree
b. Disagree
c. Neither agree nor disagree
d. Agree
e. Strongly Agree
6. I learned information about the RBC transfusions practices in my ICU that I did not know before:
a. Strongly Disagree
b. Disagree
c. Neither agree nor disagree
d. Agree
e. Strongly Agree
7. Knowing the information about the past RBC transfusions practices in my ICU has changed the way I order RBC transfusions for my patients:
a. Strongly Disagree
b. Disagree
c. Neither agree nor disagree
d. Agree
e. Strongly Agree
8. I believe that my practice change will continue:
a. Strongly Disagree
b. Disagree
c. Neither agree nor disagree
d. Agree
e. Strongly Agree
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