
Implementation Science 
A Critical Element of Precision Public Health



Objectives

• Define implementation science.
• Identify implementation strategies, outcomes, and frameworks.
• Describe how implementation science can be used to improve the 

integration of precision public health into clinical and public health 
settings.
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It takes 17 years for research evidence to benefit patients

Balas and Bohen, Yearb Med Inform, 2000; Morris et al., J R Soc Med,  2011
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Example Strategies

Plan

Conduct 
local needs 
assessment;

Assess for 
readiness 

and identify 
barriers

Educate

Distribute 
educational 

materials;
Conduct 
ongoing 
training

Finance

Alter 
incentives;

Penalize

Restructure

Revise 
professional 

roles;
Change 
physical 

structure and 
equipment

Quality 
Management

Attend to the 
Policy Context

Create or 
change 

credentialing 
and/or 

licensure 
standards;
Change 

liability laws

Audit and 
feedback; 
Remind 

clinicians

Powell et al., Imp Sci, 2015
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IS Frameworks, Theories, Models

Nilsen et al. Imp Sci 2015



Implementation Roadmap

Kilbourne et al., Med Care, 2019



D&I in Precision Public Health

Roberts et al. Front Genet,2022



An Example of IS in Precision Public Health:
Population Genetic Screening



Population Genetic 
Screening
• CDC “Tier 1” genes

- Hereditary breast and ovarian cancer
- Lynch syndrome (colon/uterine/ovarian)
- Familial hypercholesterolemia

National Academy of Science, 
Engineering & Medicine



Population Genetic Screening Programs are Growing

Foss et al. J Pers Med, 2022
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Implementation Mapping

Determine 
implementation 

barriers and program 
objectives (Tasks 1 

and 2)

Match 
implementation 

barriers with 
implementation 

strategies (Task 3)

Design 
implementation 

strategies (Task 4)

Create an evaluation 
plan for program 

objectives and 
implementation 

strategies (Task 5)

Fernandez et al., Front Public Health, 2019
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Consolidated Framework for Implementation Research

Shen, et al. Front Genet, 2022; Nolan et al., BMJ Clinical Research, 2017
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Reach, Effectiveness, Adoption, Implementation, 
Maintenance

RE-
AIM

Reach 
What percent of eligible 
patients took part in the 

intervention? How 
representative were they?

Effectiveness
Did the intervention 

improve health outcomes 
such as quality of life?

Adoption
What percent of providers 

adopted the new 
intervention? How 

representative were they?

Implementation
What the intervention 
implemented as it was 

intended to be?

Maintenance
To what extent were 
different intervention 

components 
institutionalized? What 

were the long-term effects 
of the intervention?

Ory et al. 2014; Glasgow et al. Am J Public Health, 1999www.re-aim.org
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Translational Pipeline
Pre-intervention

Efficacy studies

Could an 
intervention 
work?

Effectiveness studies

Does an 
intervention 
work?

Implementation

How do we 
make an 
evidence-
based 
intervention 
work?

Implementation Research



Implementation Practice and Research: An Iterative 
Process

Implement

AdaptDe-
implement



In Summary

• Implementation science is a field of research that can improve the 
integration of precision public health into practice to improve 
public health

• Tools from the field such as implementation strategies, outcomes, 
and frameworks can support precision public health

• Implementation science can be used to improve the integration of 
precision public health interventions, such as population genetic 
screening, into clinical and public health settings.
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Precision Public Health Network



Back-up slides



Implementation Science
• Convene multidisciplinary research team, 

engage key stakeholders
• Diagnose gap (barriers/facilitators 

assessment)
• Apply theory and empirical evidence to 

design implementation strategy
• Evaluate via RCT (or other strong design)

• Document results at end of grant
• Inform empirical evidence base, theory

Quality Improvement
• Convene multidisciplinary, representative 

stakeholder team
• Diagnose gap (root cause analysis)

• Propose solution (expert, literature)

• PDSA: “treat, measure, refine, repeat” via 
rapid cycle implementation and 
evaluation

• Conclude upon success
• Share (e.g., IHI forum), scale/spread

IS vs QI: Two sides of one coin

Slide adapted from Devon K Check



Outcomes by Implementation Stage

Implementation Outcome Level of Analysis Salience by Implementation Stage

Appropriateness Consumer, Provider, Organization/Setting Early (Pre-Adoption)

Feasibility Providers, Organization/Setting Early (Adoption)

Adoption Provider, Organization/Setting Early-mid

Fidelity Provider Early-mid

Penetration Organization/Setting Mid-Late

Sustainability Decision-makers, Organization/Setting Late

Acceptability Consumer, Provider Early (Adoption), Ongoing 
(Implementation), Late (Sustainability)

Cost Provider, Providing Organization/Setting Early (Adoption), Ongoing 
(Implementation), Late (Sustainability)

Proctor et al., Adm Policy Ment Health, 2011


