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HELLO!
Imagine a world 
where exercise 
is prescribed as 
evidence-based 
medicine
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Why mechanisms 
matter?

What are causal 
pathway diagrams?

Pilot study 
sharing



Why 
mechanisms 
matter?



Premise of Implementation Science

Proctor, E., Silmere, H., Raghavan, R., Hovmand, P., Aarons, G., Bunger, A., ... & Hensley, M. (2011). Outcomes for implementation 
research: conceptual distinctions, measurement challenges, and research agenda. Administration and Policy in Mental Health and 
Mental Health Services Research, 38, 65-76.
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We know many implementation 
strategies…

Powell et al., 2012, MCCR; Powell et al., 2015, Imp Sci; Waltz et al., 2015, Imp Sci.
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Engage consumers

Use evaluative & iterative 

strategies

Change infrastructure

Adapt & tailor to the 

context

Develop stakeholder 

interrelationships

Utilise financial strategies

Support clinicians

Provide interactive 

assistance

Train & educate 

stakeholders



We know they work…

Powell, B. J., Fernandez, M. E., Williams, N. J., Aarons, G. A., Beidas, R. S., Lewis, C. C., ... & Weiner, B. J. (2019). 

Enhancing the impact of implementation strategies in healthcare: a research agenda. Frontiers in Public Health, 7, 3.

Boaz, A., Baeza, J., Fraser, A., & Persson, E. (2024). ‘It depends’: what 86 systematic reviews tell us about what 

strategies to use to support the use of research in clinical practice. Implementation Science, 19(1), 15.

W
hy m

echanism
s m

atter?

Printed educational materials

Local opinion leaders

Audit and feedback

2%

12%

4.3%

Range 

0% to 11%

Interquartile Range 

6% to 14.5%

Interquartile Range 

0.5% to 16%

But they don’t 
work all the time



It depends on context…
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Context matters Context is unique Context Trap

Works under 
what conditions?

Works for whom?



Fixsen, D. L., Van Dyke, M. K., & Blase, K. A. (2024). Is implementation 

science a science? Not yet. Frontiers in Public Health, 12, 1454268.
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Advancing the Science of 
Implementation Science

1

2

3

Science is based on falsifiable predictions 

and testable hypotheses to know whether 

something works.

Science figures out how things work so 

outcomes are replicable.

Science aims to build and test theories to 

explain why things work.



Importance of Studying Mechanisms
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Lewis, C. C., Frank, H. E., Cruden, G., Kim, B., Stahmer, A. C., Lyon, A. R., ... & MNoE Group 

(2024). A research agenda to advance the study of implementation mechanisms. Implementation 

Science Communications, 5(1), 98.

Unravelling the 
black box Greater precision

Greater benefits

Establish the ‘basic 

science’ by 

understanding how 

and why strategies 

work

Better tailoring of 

implementation 

strategies to different 

contexts

Better 

implementation 

translates into better 

clinical outcomes



What are 
causal pathway 
diagrams?



Causal Pathway Diagram

Lewis, C. C., Klasnja, P., Powell, B. J., Lyon, A. R., Tuzzio, L., Jones, S., ... & Weiner, 

B. (2018). From classification to causality: advancing understanding of mechanisms of 

change in implementation science. Frontiers in Public Health, 6, 136.
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Strategy

Implementation
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How does the strategy 
achieve the targeted 
outcome?

Why does the strategy 
work (or not)?



Anatomy of Causal Pathway Diagrams

Klasnja, P., Meza, R. D., Pullmann, M. D., Mettert, K. D., Hawkes, R., Palazzo, L., ... 

& Lewis, C. C. (2024). Getting cozy with causality: Advances to the causal pathway 

diagramming method to enhance implementation precision. Implementation Research 

and Practice, 5, 26334895241248851.
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Implementation 

Outcome

Precondition
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Generalisable mechanisms of implementation strategies

Contextual effects 

Contextual effects 



Pilot study 
sharing



Evidence-based

Pilot study sharing

Exercise Prescription
Implementation of a minimal-equipment resistance 
training programme in community dementia care settings

Progression

Intensity

Increase in 

exercise dosage 

over time

Adequate 

intensity to elicit 

adaptations

Execution
Correct performance 

of exercises targeted 

at major muscle 

groups
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Theoretical Frameworks

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: a new method for 

characterising and designing behaviour change interventions. Implementation Science, 6(1), 42.

Pilot study sharing

Capability

Motivation

Opportunity

Behaviour
Centre staff to 

implement the core 

components of the 

exercise programme

Are the staff able to 

implement the core 

components?

Do the staff want to 

implement the core 

components?

Do the staff have 

the chance to 

implement the core 

components?



Theoretical Frameworks

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: a new method for 

characterising and designing behaviour change interventions. Implementation Science, 6(1), 42.

Cane, J., O’Connor, D., & Michie, S. (2012). Validation of the theoretical domains framework for use in 

behaviour change and implementation research. Implementation Science, 7(1), 37.

Pilot study sharing

Capability

Motivation

Opportunity

Behaviour

Knowledge

Skills

Memory, 
Attention,

Decision 
processes

Behavioural 
Regulation

Beliefs about 
Capabilities

Beliefs about 
Consequences

Intentions

Goals

Identity

Emotion

Optimism

ReinforcementSocial/ Professional 
Role & Identity

Environmental 
Context & 
Resources

Social 
Influences

COM-B Model

Theoretical 
Domains 

Framework



Key Determinants

Pilot study sharing

Capability

Motivation

Opportunity

Behaviour

Knowledge

Skills

Beliefs about 
Consequences

Centre staff lack the 

knowledge and skills to 

deliver the exercise 

intervention as intended

Misperception of exercise 

among staff as a social 

activity instead of a 

therapeutic intervention to 

improve muscle function



Tailoring of Implementation Strategies

Pilot study sharing Education & Training
Broad labelling of implementation 

strategies obscure the causal 

effects of underlying components

What are the active ingredients?

Educational
Materials

Hands-on 
skills practice

Interactive 
discussion

Didactics



Theorising how each strategy works

Pilot study sharing



Theorising how each strategy works

Pilot study sharing



Theorising how each strategy works

Pilot study sharing



Theorising how each strategy works

Pilot study sharing



Some Thoughts…

1 2 3

Make our mental 
models explicit

Generative 
process

Strive to build 
context agnostic 

theories
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