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What gets me out of bed each morning?
• Consistent evidence of failure to translate research findings 

into clinical practice

• 30-40% patients do not get treatments of proven 
effectiveness

• 20–25% patients get care that is not needed or potentially 
harmful

• Suggests that implementation of research findings is 
fundamental challenge for healthcare systems to optimise
care, outcomes and costs

Schuster, McGlynn, Brook (1998). Milbank Memorial Quarterly
Grol R (2001). Med Care



Implementation science
• Key element of implementation science is evaluating 

the effectiveness and efficiency of implementation 
programs

• Randomised controlled trials of implementation 
programs desirable because: 
• Effects of implementation programs small to modest

• Incomplete understanding of confounders (and non-specific effects)

• Significant opportunity costs if incorrect conclusions drawn
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Implementation science
Behavioural perspective 

• Implementation depends on behaviour

• Citizens, patients, health professionals, managers, policy 
makers

• To improve care, we need to change behaviour

• To change behaviour, it helps to understand determinants of 
current behaviour and how behaviour changes



1st generation trials (1976-2005)
Intervention development

ISLAGIATT 
principle

Martin P Eccles

‘It Seemed 
Like A Good 
Idea At The 
Time’



1st generation trials
• Technical  – clustering ignored, small numbers of units, 

unrealistic effect sizes, unit of analysis remain common
• Design – majority are two arm trials (intervention vs control)
• Intervention – little rationale provided for the choice of 

intervention, few explicitly theory based, insufficient feasibility 
testing

• Limited efforts to explore causal mechanisms of any observed 
changes

• Economic evaluation – largely ignored
• Reporting – insufficient details of context, intervention, and 

methods 



1st generation trial – NEXUS (2001)
• Pragmatic 2 x 2 factorial 

RCT of audit and feedback 
and educational messages 
to 240 general practices in 
the North-East of England 
and Scotland to reduce 
unnecessary lumbar spine 
and knee x-rays.



1st generation trial – NEXUS (2001)
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Educational message - “in adults with knee 
pain, without serious locking or restriction 
in movement, radiograph is not routinely 
indicated”



1st generation trial – NEXUS (2001)



• 1000s of trials -> substantial 
evidence base

• Many interventions 
successful but significant 
unexplained variations in 
effects

• Not efficiently advancing 
implementation science

1st generation trials



2nd generation trials (2005-2015)
• Increasing sophistication of intervention design (varied use of 

theory)

• Technical issues (clustering) better addressed, modest 
sample sizes

• Design – majority are two arm trials (intervention vs control)
• Some effort to explore causal mechanisms
• Economic evaluation – largely ignored
• Reporting – insufficient details of context, intervention, and 

methods 



2nd generation trial – 
Quality In Acute Stroke Care (QASC) (2011)



2nd generation trial – QASC (2011) 
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Middleton (2017) Stroke



2nd generation trial – QASC (2011)
• Improvements in proportions of patients that received 

protocol based care: 
• Fever (intervention: 31%; control: 15% P<0.001), 

• Hyperglycaemia (intervention: 66%; control: 45% P<0.001)

• Swallowing (intervention: 48%; control: 26% P<0.001)

Drury et al (2013) International Journal of Stroke



2nd generation trial – QASC (2011)
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Independent QASC 
Economic Evaluation

If FeSS protocols were 
implemented in 65% of the 
eligible Australian patient 
populations for one year the 
total economic benefit 
(saving) would be $281 M



2nd generation trials
• Address some (but not all) of issues with 1st 

generation of trials

• Continue to ask does the intervention work 
(within limited setting of two arm trial) and not 
how, why and when does the intervention 
work and how can we optimize it?



Head-to-head arm trials evaluating:
• alternative ways of designing 

and/or delivering audit and 
feedback 

• audit and feedback vs audit and 
feedback plus co-interventions

• audit and feedback versus 
alternative interventions

3rd generation trials (2015 - )



3rd generation trials (2015 -)



3rd generation trials (2015 -)



3rd generation trial – RAPID (2016) 
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Control Group
(163)

Current Practice
No A&F

Audit & Feedback + Text 
Based Intervention

(316)

Audit & 
Feedback

(316)

Intervention Group
(632)

General Dental Practices
Randomised

(795)

0,6 months
with comparator

(79)

0,6 months 
without 

comparator (79)

0,6,9 months
with comparator

(79)

0,6,9 months
without 

comparator
(79)

0,6 months
with comparator

(79)

0,6 months 
without 

comparator (79)

0,6,9 months
with comparator

(79)

0,6,9 months
without 

comparator
(79)

3rd generation trial – RAPID (2016) 



Summary
• Randomised trials of implementation programs are essential 

to advancing implementation knowledge

• 10,000s of implementation randomized trials but issues in the 
design and conduct of trials has limited development of 
implementation knowledge

• Future trials need to more directly address current knowledge 
gaps with robust methods at scale.



Questions?

Dr. Jeremy Grimshaw
jgrimshaw@ohri.ca
@GrimshawJeremy
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