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‘All breakthrough, no follow through’
Woolf (2006) Washington Post op ed

▶ Much of the US $240 billion/year worldwide 
investment in biomedical and health research 
is wasted because of dissemination and 
implementation failures

BACKGROUND
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▶ 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

BACKGROUND
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▶ Implementation is a human enterprise that can 
be studied to understand and improve 
implementation approaches

▶ Implementation science is the scientific study 
of the determinants, processes and outcomes 
of implementation. 

▶ Goal is to develop a generalisable empirical 
and theoretical basis to optimise
implementation activities

IMPLEMENTATION SCIENCE
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▶ Implementation science is a research relatively new applied 
field in health services research

▶ Inherently interdisciplinary
▶ Wide range of disciplines need to be engaged

• Clinical
• Health services research
• Social sciences
• Design and engineering
• Informatics
• Methodologists

▶ Broad range of forms of enquiry needed

IMPLEMENTATION SCIENCE
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▶ Knowledge synthesis (what care should we be providing, what do we know 
about the effectiveness of different implementation approaches); 

▶ Research into the evolution of and critical discourse around research 
evidence; 

▶ Research into knowledge retrieval, evaluation and knowledge management 
infrastructure

▶ Identification of implementation failures;

▶ Development of methods to assess barriers and facilitators to implementation;

▶ Development of the methods for optimising implementation programs;

▶ Evaluations of the effectiveness and efficiency of implementation programs;

▶ Sustainability and scalability of implementation programs;

▶ Development of implementation science theory; and

▶ Development of implementation science research methods.

IMPLEMENTATION SCIENCE
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In 2009, Chalmers and 
Glasziou …. estimated 
that the that about 85% of 
research investment—
equating to $200 billion of 
the investment in 2010—is 
wasted. 

Macleod (2014) Lancet

INCREASING VALUE, REDUCING WASTE 
IN THE RESEARCH ENTERPRISE



Affiliated with  •  Affilié à

• Cochrane 2012 review – 140 trials of audit and 

feedback, median absolute improvement +4%, 

interquartile range +1% to +16%

• Larger effects were seen if:

- baseline compliance was low.

- the source was a supervisor or colleague

- it was provided more than once 

- it was delivered in both verbal and written formats

- it included both explicit targets and an action plan

Ivers (2012) Cochrane Library

CURRENT STATE OF IMPLEMENTATION 
SCIENCE – AUDIT AND FEEDBACK
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CURRENT STATE OF IMPLEMENTATION 
SCIENCE – AUDIT AND FEEDBACK

Cumulative analysis –
effect size of audit and 
feedback interventions 
over time

Little evidence of formal
replication - only 6 
studies reported testing 
an intervention from a 
previous study

Ivers et al (2014) Journal of 
General Internal Medicine
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CURRENT STATE OF IMPLEMENTATION 
SCIENCE – AUDIT AND FEEDBACK
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INCREASING VALUE, REDUCING WASTE 
IN IMPLEMENTATION RESEARCH

Macleod (2014) Lancet
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▶ Balkanization in implementation research

▶ Poor intervention design
▶ Failure to plan future research based on current 

knowledge

ARE RESEARCH QUESTIONS BASED ON 
QUESTIONS RELEVANT TO USERS OF RESEARCH?
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‘…the process of fragmentation or division of a region or 
state into smaller regions or states that are often hostile 

or non-cooperative with one another.’

Wikipedia

BALKANIZATION



BALKANIZATION IN 
IMPLEMENTATION RESEARCH
applied health research
capacity building
co-optation - cooperation -

competing
diffusion*
dissemination* 
getting knowledge into practice
impact
Implementation*
knowledge communication
knowledge cycle
knowledge exchange 
knowledge management
knowledge translation

knowledge mobilisation 
knowledge transfer 
linkage and exchange
popularization of research, 
research into practice
research mediation
research transfer
research translation 
science communication 
teaching
“third mission” 
translational research 
transmission 
utilisation 
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▶ Australia Research translation
▶ Canada Knowledge translation research
▶ Europe Implementation research
▶ US Quality improvement research

Dissemination and implementation
research (NIH)

▶ Global Implementation research 
▶ Other Improvement science

BALKANIZATION IN 
IMPLEMENTATION RESEARCH
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▶ Related streams of activity include:
• Knowledge utilisation

• Diffusion of innovation
• Technology transfer
• Social and organisational sciences
• Quality assurance/quality improvement/patient safety
• Evidence based medicine (including practice 

guidelines)
• Medical education

BALKANIZATION IN 
IMPLEMENTATION RESEARCH
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BALKANIZATION IN 
IMPLEMENTATION RESEARCH
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BALKANIZATION IN 
IMPLEMENTATION RESEARCH
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BALKANIZATION IN 
IMPLEMENTATION RESEARCH
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POOR INTERVENTION DESIGN

ISLAGIATT 
principle

Martin P Eccles

‘It Seemed 
Like A Good 
Idea At The 
Time’
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▶ Failure to build cumulative science - thousands of 
studies that do not optimally incorporate current state 
of knowledge when planning new studies 

▶ 118 RCTs of audit and feedback published by 2006

• Only 28% used elements that theory would suggest would 
optimise intervention

▶ 142 RCTs of diabetes QI strategies published by 2011 (up from 50 
RCTs published by 2006)

• Most appear local solutions for diabetes management that do 
not use available evidence to inform design

▶ 35 systematic reviews of reminders published by Sept 2009

FAILURE TO PLAN FUTURE RESEARCH 
BASED ON CURRENT KNOWLEDGE 
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▶ Failure to build informative science - thousands of 
studies that provide flawed or limited information 

▶ 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 

APPROPRIATE RESEARCH DESIGN, 
METHODS AND ANALYSIS?
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APPROPRIATE RESEARCH DESIGN, 
METHODS AND ANALYSIS?
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▶ Ethical issues
▶ Inefficient research models

EFFICIENT RESEARCH 
REGULATION AND MANAGEMENT?
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ETHICAL ISSUES
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Research projects
▶ Majority of current implementation research studies 

involve one off projects requiring convening de novo 
research teams, seeking project by project funding, 
negotiating access with healthcare systems, 
conducting study, writing up (usually out of funding 
period)

▶ Creates problems with:
• Efficiency (for research team, healthcare system)
• Failure to maximise learning from individual projects
• Failure to communicate learning from individual projects
• Intellectual continuity (fails to develop cumulative knowledge)
• Promoting interdisciplinarity

INEFFICIENT RESEARCH MODELS
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UNBIASED AND USABLE 
RESEARCH REPORTS?
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In 2009, Chalmers and 
Glasziou …. estimated 
that the that about 85% of 
research investment—
equating to $200 billion of 
the investment in 2010—is 
wasted. 

Macleod (2014) Lancet

INCREASING VALUE, REDUCING WASTE 
IN THE RESEARCH ENTERPRISE
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▶ Intervention design and optimisation

▶ Implementation laboratories to test comparative 
effectiveness of implementation interventions at scale

▶ Enhancing informativeness of evaluations of 
implementation interventions

▶ Enhancing informativeness of systematic reviews of 
implementation interventions

INCREASING VALUE, REDUCING WASTE 
IN IMPLEMENTATION RESEARCH
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INTERVENTION DESIGN AND OPTIMISATION



INTERVENTION DESIGN AND OPTIMISATION
Who needs to do 
what differently?

Using a theoretical framework, 
which barriers and enablers need 
to be addressed?

Which intervention components 
could overcome the modifiable 
barriers and enhance the enablers?

How will we measure
behaviour change?



INTERVENTION DESIGN AND OPTIMISATION
Who needs to do 
what differently?

Using a theoretical framework, 
which barriers and enablers need 
to be addressed?

Which intervention components 
could overcome the modifiable 
barriers and enhance the enablers?
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behaviour change?



THEORETICAL DOMAINS FRAMEWORK
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Cane 2012
▶ Knowledge

▶ Skills

▶ Social/professional role 
and identity 

▶ Beliefs about capabilities

▶ Optimism

▶ Beliefs about 
consequences

▶ Reinforcement

THEORETICAL DOMAINS FRAMEWORK

▶ Intentions 

▶ Goals
▶ Memory, attention and 

decision processes
▶ Environmental context 

and resources 

▶ Social influences
▶ Emotion

▶ Behavioural regulation



INTERVENTION DESIGN AND OPTIMISATION
Who needs to do 
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Using a theoretical framework, 
which barriers and enablers need 
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Which intervention components 
could overcome the modifiable 
barriers and enhance the enablers?

How will we measure
behaviour change?



INTERVENTION DESIGN AND OPTIMISATION





▶ Graded tasks - Set easy 
tasks, and increase 
difficulty until target 
behavior is performed.

▶ Behavioural
rehearsal/practice -
Prompt the person to 
rehearse and repeat the 
behavior or preparatory 
behaviors

INTERVENTION DESIGN AND OPTIMISATION



INTERVENTION DESIGN AND OPTIMISATION
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Implementation Research Laboratories
▶ Research teams integrated into healthcare systems undertaking 

program(s) of research directly relevant to healthcare systems’ priorities 

▶ Reduces problems relating to convening de novo research teams, 
seeking project by project funding, negotiating access with healthcare 
systems, conducting study, writing up (usually out of funding period)

▶ Opportunities for formal and informal linkages of mutual advantage to 
research team and healthcare system

▶ More explicitly recognise relatives roles and responsibilities of research 
team and healthcare system

IMPLEMENTATION LABORATORIES TO TEST 
COMPARATIVE EFFECTIVENESS AT SCALE
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• Cochrane 2012 review – 140 trials of audit and 

feedback, median absolute improvement +4%, 

interquartile range +1% to +16%

• Larger effects were seen if:

- baseline compliance was low.

- the source was a supervisor or colleague

- it was provided more than once 

- it was delivered in both verbal and written formats

- it included both explicit targets and an action plan

Ivers (2012) Cochrane Library

IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK
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▶ Future studies need to evaluate comparative effectiveness 
of different methods of delivering audit and feedback
• Timing
• Design
• Content 
• Delivery
• Sustainability
• Co-interventions

▶ Need large sample sizes that are unlikely to be realised in one off 
research projects but opportunities to collaborate with health care 
systems already delivering audit and feedback programs

IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK
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IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK
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Role Health system Researcher
Develop priorities X
Develop prototype A&F X X
Delivery of A&F X
Data collection X
Analysis X
Interpretation X X

IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK

Opportunities to seek research funding to cover additional marginal costs of 
research
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▶ Benefits for health system – learning organisation; 
demonstrable improvements in its quality improvement 
activities; linkages to academic experts

▶ Benefits for implementation science – ability to test 
important (but potentially subtle) variations in audit and 
feedback that may be important effect modifiers

IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK
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IMPLEMENTATION LABORATORIES TO 
OPTIMISE AUDIT AND FEEDBACK

• UK NIHR funded 5 year research program
• 2x2 factorial trial testing different ways of 

designing and delivering blood utilisation audits
• Randomising 152 UK hospitals
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META-IMPLEMENTATION LABORATORIES
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▶ Rigorous quantitative designs allow strong 
causal inferences to be made about the effects 
of a program (causal description)

▶ They provide relatively little information about 
the mechanisms through which a program 
operates (causal explanation)

▶ Better understanding of causal explanation 
likely to improve understanding about 
generalisability of study findings

ENHANCING INFORMATIVENESS OF EVALUATIONS 
OF IMPLEMENTATION INTERVENTIONS
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▶ Design elements
▶ Process evaluations

• Qualitative
• Quantitative
• Theory based 

▶ Temporal evaluations

ENHANCING INFORMATIVENESS OF EVALUATIONS 
OF IMPLEMENTATION INTERVENTIONS
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▶ Implementation research is about improving health 
outcomes and the quality of health services.

▶ Substantive evidence base on the effects of 
different implementation interventions; good news 
is that it is possible to change stakeholder 
decisions and behaviours!

▶ However current evidence base provides little 
practical guidance for health care systems about 
which interventions to use and how to optimise
them

SUMMARY
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▶ Likely substantial waste in implementation research (as 
in other health research fields)

▶ Opportunities to add value and reduce waste 

▶ Requires action from multiple stakeholders 
(funders/sponsor, institution, researchers etc)

▶ Significant risks if we do not grasp the nettle.

SUMMARY



CONTACT 
DETAILS

▶ Jeremy Grimshaw
jgrimshaw@ohri.ca
@GrimshawJeremy

▶ Centre for Implementation 
Research
@TOH_CIR
http://www.ohri.ca/cir/


