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Setting

 Inclusive trauma system 1994 – 57 adult hospitals

Clinical registry introduced in 1999

QI implemented in 2006

Simple A&F every 2-4 years – mandate MoH

Linked to accreditation

Local trauma committee in each center

Action plan submitted <6 months



Rationale
 Trauma favorable setting: 

 Rapid decisions from multiple clinicians with multitude of competing interventions

 High incidence + significant practice variation

 Quality assurance linked to accreditation

 Routinely-collected clinical data

 No quality indicators targeting low-value care

 Provincial authorities were planning to integrate indicators on low-value care 
into their 2023 evaluation cycle

Unique opportunity to evaluate, refine and upscale a sustainable 

deimplementation intervention



Overarching goal

Evaluate the effectiveness of a multifaceted 
intervention for reducing low-value clinical 

practices in acute adult trauma care



Background 
work

Scoping review – potential low value 
practices

Systematic reviews – benefits and harms

Consensus study – selection of practices 
to target

Multicenter cohort – validation of quality 
indicators for selected practices

Co-development – multifaceted 
intervention

Early economic evaluation – cost-
effectiveness of multifaceted intervention



Targeted practices



Methods

Design: Parallel-arm pragmatic cluster randomized trial

Population: 29 adult level I-III trauma centers

Intervention: A&F + 

Comparator: Simple A&F (standard practice)
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Intervention 
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Educative 
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implementation 
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Two facilitation 
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What did we do right?

1. Recommend specific actions: list of strategies and implementation tools, 
priority setting, action plans

2. Choose comparators that reinforce desired behavior change: average of 
same-level hospitals

3. Closely link the visual display and summary message

4. Provide feedback in more than 1 way: graph, numbers, message

5. Minimize extraneous cognitive load for feedback recipients: infographics

6. Address barriers to feedback use: information on determinants and risks

7. Provide short, actionable messages followed by optional detail

8. Address credibility of the information: local champion, co-design, 
accreditation, publications

9. Construct feedback through social interaction: facilitation



What did we do wrong?

1. Recommend actions that are consistent with established goals and priorities: 
low-value care?

2. Recommend actions that can improve and are under the recipient’s control 

3. Address credibility of the information

4. Provide multiple instances of feedback

5. Provide feedback as soon as possible and at a frequency informed by the 
number of new patient cases

6. Provide individual rather than general data: target local trauma committees

7. Prevent defensive reactions to feedback: competitivity of level I centers



Future steps

1. Systems approach to A&F: hub and spoke model

2. Engagement in level I centers

3. Facilitation visit modalities for sustainability

4. Recommendations on case revision methods

5. Equity QIs?

6. Ecological impact?



? Questions ?



Rationale

Major knowledge gap on multifaceted interventions for 
deimplementation (decreasing undesirable behavior)

Multifaceted interventions more effective than simple A&F 
for increasing desirable behavior

A&F moderately effective and cost-effective for changing 
healthcare provider behavior

Reduce low-value care

Reduce pressure on healthcare 
systems 

Improve patient outcomes





Trial 
outcomes

Primary: 

• Initial diagnostic imaging (head, 
cervical spine or whole-body CT)

Secondary:

• Specialist consultation

• Repeat imaging for transfers

• Unintended consequences (missed 
injuries, unplanned readmission)

• Determinants for successful 
implementation (process evaluation)

• Incremental Cost-Effectiveness Ratios 
(economic evaluation)



Randomisation

 Independent statistician (Ottawa methods center)

 1:1 randomization: 

 simple A&F (control) 

 multifaceted intervention (intervention)

 Covariate constrained allocation: designation level, cluster size, 
baseline % primary outcome



Data collection

 Provincial trauma registry:

 Mandatory collection for all trauma admissions

 Aggregated provincially 

 Multiple quality assurance mechanisms

 Quality indicators validated using this data



Statistical analyses

 Intention-to-treat

 Blinded statistician

 Modified Poisson for clustered data 

 Covariates:

 Constrained allocation: volume, designation level, baseline proportion

 Patient risk factors: age, comorbidities, injury type/severity

 Subgroup analyses:

 Designation level, age, sex, SES





Process 
evaluation

Fidelity 

• Record intervention delivery

• Download of educational materials

• Examine action plans

Reach

• Strategies used to disseminate feedback

• Implementation challenges

• Unintended consequences

• Recall and understanding of feedback and actions 
taking

Contextual factors

• In-hospital: e.g., competing priorities, support and 
commitment of decision makers, available 
resources

• Outside the hospital: e.g., national initiatives, 
policies, discussions with HCPs in other centers



Protecting against biais

 Allocation concealment 

 sequence generated by blinded statistician 

 allocation by independent INESSS professional

 Blinding: 

 local trauma committees ?

 data extractors/analysts

 investigators

 Indication/recruitment: all eligible participants included

 Attrition: complete outcome data

 Imbalances between arms: covariate constrained randomisation  ?

 Non-adherence: intervention mandatory ?

 Contamination: intervention refinement post-randomization ?



Intervention 
refinement: 
focus 
groups

Participants: Local trauma committee 
members in level I-III trauma centers 
(intervention arm)

Sample size: Four focus groups (2 level I, 1 
level II, 1 level III) of 4-6 participants

Data collection: Meetings will be audio-
recorded and transribed

Outcomes measures: Barriers and facilitators

Data analysis: Inductive and deductive 
content analysis applying the Consolidated 
Framework for Implementation Research



Facilitation 
visits

Participants: Medical Director and Trauma 
program manager in level I-III trauma centers 
(intervention arm)

Sample size: Four focus groups (2 level I, 1 
level II, 1 level III) of 4-6 participants

Data collection: Meetings audio-recorded 
and transribed

Outcomes measures: Barriers and facilitators

Data analysis: Inductive and deductive 
content analysis applying the Consolidated 
Framework for Implementation Research
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