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…or do we?

We all 
know the 
story of 
Vitamin C 
and 
scurvy… 



The “first” successful clinical trial

Elixir of Vitriol Cider Balsam of Peru

Vinegar Sea Water Citrus
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The know-do gap… >100 years until uptake

5 │  @CaraCLewis



The case for mechanisms

• Lind himself did not know the mechanism of 
citrus

• Lemon juice was boiled, deactivating Vitamin C

• Cider also worked a little… 

• This is not a story of evidence that we failed 
to use… 

…but highlights limitations of evidence 
revealing whether and not how something 

works



What Got in the Way?

2000’s 2010’s 2020’s
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Implementation 
outcomes

The effects of deliberate 
and purposive actions to 
implement new treatments, 
practices, and services. 
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Implementation 
outcomes

• Acceptability

• Adoption

• Appropriateness

• Costs

• Feasibility

• Fidelity

• Penetration

• Sustainability

Service outcomes

• Efficiency

• Safety

• Effectiveness

• Equity

• Patient-centeredness

• Timeliness

Client outcomes

• Satisfaction

• Function

• Symptomatology

Proctor et al., 2011
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Implementation 

outcome
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Depression 
Screening 

Rate to 
Guideline



Implementation 
strategies

Methods or techniques used 
to enhance the adoption, 
implementation, and 
sustainability of clinical 
program or practice. 
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Plan

Educate

Finance

Restructure

Quality management

Policy context

>100
discrete 

strategies

Needs assessment, site visits

Educational meetings, dynamic trainings

Use capitated payment, alter incentives

Changes systems, revise roles

Audit & feedback, advisory boards

Change requirements, change liability laws
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Implementation 

outcome
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Implementation

strategy

Depression 
screening EHR 

decision support 
prompt

Depression 
Screening 

Rate to 
Guideline



Implementation 

outcome
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Implementation

strategy

Proximal 

outcome

Intermediate

outcome

Depression 
screening EHR 

decision support 
prompt

Depression 
Screening 

Rate to 
Guideline

Clinicians 
administer 

PHQ-9

Clinician 
endorses 

being 
reminded



Determinants of 
practice

Factors that obstruct or 
enable changes in targeted 
professional behaviors or 
healthcare delivery 
processes.
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Patient

Provider

Organization

Community

Policy

601
determinants 

spanning multiple 
domains

Beliefs, financial strain

Knowledge, skills, attitudes, bias

Leadership, culture, climate, resources

Infrastructure, silo’ing, competition

Competing mandates, incentives
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Implementation 

outcome
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Implementation

strategy

Proximal 

outcome

Intermediate

outcome

Barrier

Clinician 
endorses 

being 
reminded

Clinicians 
administer 

PHQ-9

Depression 
Screening 

Rate to 
Guideline

Depression 
screening EHR 

decision support 
prompt

Divided 
Attention



Mechanisms

The reasons why change 
occurred or how change 
came about. 

It’s a process.
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Implementation 

outcome
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Implementation

strategy

Proximal 

outcome

Intermediate

outcome

BarrierMechanism

Depression 
screening EHR 

decision support 
prompt

Clinician 
endorses 

being 
reminded

Clinicians 
administer 

PHQ-9

Depression 
Screening 

Rate to 
Guideline

Divided 
Attention

Enhancing 
Salience



Example 1

Determinants: Knowledge, 
attitudes

What is a promising strategy?
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Example 1
Knowledge 

deficit

Training
Adoption 

of EBP

Acquiring 
Knowledge
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Example 2

Determinants: organizational 
inertia, indifference, 
resistance

What is a promising strategy?
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Example 2 Organizational 
inertia &  

resistance

Championing 
activities

Initial 
EBP use & 

growing skills

Enhancing buy-
in & efficacy
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Example 3

Determinants: Low practice 
change capability

What is a promising strategy?
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Example 3 Low practice 
change 

capability

Practice 
facilitation

Increased EPB 
delivery

Building QI 
capacity & 

enhance MMO 
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Mechanisms: Example 4

Determinants: Unknown or 
inaccurate perception of 
performance

What is a promising strategy?
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Example 4 Unknown or 
inaccurate 

performance

Audit & 
feedback

Guideline 
adherence

Highlighting 
performance 
discrepancy
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Implementation 

outcome
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Implementation

strategy

Proximal 

outcome

Intermediate

outcome

BarrierMechanism

Depression 
screening EHR 

decision support 
prompt

Clinician 
endorses 

being 
reminded

Clinicians 
administer 

PHQ-9

Depression 
Screening 

Rate to 
Guideline

Divided 
Attention

Enhancing 
Salience



Implementation 

outcome
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Implementation

strategy

Proximal 

outcome

Intermediate

outcome

BarrierMechanism

Assess language 
needs & curate 

PHQ-9 in host of 
languages

PHQ-9 in 
multiple 

languages 
in waiting 

room

EHR 
evidence 
of other 
language

Reach 
under-
served 

subgroups

Language 
other than 

English

Easing access 
to other 

languages



Implementation Strategy Mechanism Determinant Implementation Outcome

Education (provision of 
information)

Awareness-building, 
knowledge-acquisition

Provider knowledge 
deficit

Feasibility, acceptability, 
appropriateness, adoption

Training (teaching & 
practice with corrective 
feedback)

Acquiring & refining 
skill, growing mastery

Provider skill deficit Fidelity to EBP

Train-the-trainer Embedding expertise Turnover Sustainability

Clinical champion-led 
implementation team

Fostering 
implementation climate

Provider engagement Feasibility, acceptability, 
appropriateness

Guidelines Improving clarity of 
clinical care

Unstandardized clinical 
care options

Fidelity

How it all fits together
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Precondition for 
mechanism activation

A factor that is necessary for 
the mechanism to be 
activated and subsequent 
causal events to occur.
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Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Intermediate

outcome
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Depression 
screening EHR 

decision support 
prompt

Enhancing 
Salience

Divided 
Attention

Clinician 
endorses 

being 
reminded

Clinicians 
administer 

PHQ-9

Depression 
Screening 

Rate to 
Guideline

Prompt is 
noticeable

PHQ-9 form is 
available



Moderator

A factor believed to 
strengthen or weaken the 
relationship between the 
strategy and mechanism.
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Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Moderator

Intermediate

outcome

Moderator
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Depression 
screening EHR 

decision support 
prompt

Prompt is 
noticeable

Enhancing 
Salience

Divided 
Attention

PHQ-9 form is 
available

Clinician 
endorses 

being 
reminded

Clinicians 
administer 

PHQ-9

Depression 
Screening 

Rate to 
Guideline

Habituation 
to prompts

Clinic visit 
length
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How can mechanisms 
help practical
implementation?

Select
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Barrier

Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Intermediate

outcome

Moderator
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Risk 
Perception

HPV Screening 
Rates (re: 
Cervical 
Cancer)

Personalizing 
Risk of HPV

• Provision of data

• Testimonials

Select



How can mechanisms 
help practical
implementation?

Select

Match



Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Moderator

Intermediate

outcome

Moderator
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Breast Cancer 
Screening in 

AA/Black 
Women

Chatbot
TrustValidating 

Concerns
Ease of 

Scheduling

Surfacing 
appointments

Match



How can mechanisms 
help practical
implementation?

Select

Match

Tailor

43 │  @CaraCLewis



Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Moderator

Intermediate

outcome

Moderator
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Depression 
Screening 

Rates

Accurate 
knowledge of 
performance

Audit & Feedback

Highlight 
performance 
discrepancy

•Electronic Health Record with analyst team
•No Electronic Health Record

Tailor



How can mechanisms 
help practical
implementation?

Select

Match

Tailor

Optimize
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Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Moderator

Intermediate

outcome

Moderator
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Service 

Penetration

(reach)

Low practice 

change 

capability

Enhance MMO for 

EBI

Practice 

Facilitation

• Common facilitation activities: assess performance/barriers/readiness, develop plan, redesign workflow, train in QI 
methods, support PDSA cycles, cultivate champions, revise professional roles (team-based care), implement HIT tools, 
provide interactive technical assistance   

• MMO=means, motives, and opportunities Optimize



Barrier

Precondition for 

mechanism activation
Precondition for 

proximal outcome

Distal implementation 

outcomeMechanism Proximal 

outcome
Implementation

strategy

Moderator

Intermediate

outcome

Moderator
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Results from R13 
concept mapping
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THANK YOU
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