
Webinar outline
Dissemination and implementation (D&I) background

◦ Spectrum of research

◦ Core components of D&I research

◦ Differentiate efficacy/effectiveness vs. D&I

Models/frameworks
◦ Terminology

◦ Review paper and website, methodology and results

◦ Considerations for choosing a model

Study designs
◦ Contributors to design choice

◦ Types of study designs

Resources available



D&I, also known as…
Knowledge exchange

Knowledge transfer

Knowledge translation

Implementation science

Research utilization

Scale up

DIRC Intro to D&I Toolkit: https://sites.wustl.edu/wudandi/files/2017/08/DIRC-intro-toolkit-2016.12.9-edits-1l2x1m8.pdf



D&I research
Dissemination research is the scientific study of targeted distribution of information and 

intervention materials to a specific public health or clinical practice audience. The intent is to 

understand how best to spread and sustain knowledge and the associated evidence-based 

interventions.

Implementation research is the scientific study of the use of strategies to adopt and integrate 

evidence-based health interventions into clinical and community settings in order to improve 

patient outcomes and benefit population health.

US NIH PAR-18-007 https://grants.nih.gov/grants/guide/pa-files/PAR-18-007.html

https://grants.nih.gov/grants/guide/pa-files/PAR-18-007.html


Lobb R, Colditz GA.  Annual Review of Public Health 2013

Translating research to practice



“Know-Do” Gap
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 optimize care, outcomes and costs
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Conceptual Model of Implementation Research
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Implementation strategies
• Use evaluative and iterative strategies

• Provide interactive assistance

• Adapt and tailor to context

• Develop stakeholder interrelationships

• Train and educate stakeholders

• Support clinicians

• Engage consumers

• Utilize financial strategies

• Change infrastructure

Powell 2015. Implementation Science.
DIRC Implementation Strategies Toolkit: https://sites.wustl.edu/wudandi/files/2017/11/DIRC-implementation-strategies-tool-1v33amk.pdf
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Implementation outcomes
• Acceptability

• Adoption

• Appropriateness

• Feasibility

• Fidelity

• Implementation Cost

• Penetration

• Sustainability

Proctor 2011. Administration and Policy in Mental Health.
DIRC Implementation Outcomes Toolkit: https://sites.wustl.edu/wudandi/files/2017/08/DIRC-implementation-outcomes-tool-dg_7-27-17_ab-27xbrka.pdf
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From efficacy to implementation

Brown et al 2017. An Overview of Research and Evaluation Designs for 
Dissemination and Implementation. Annual Review of Public Health.



Internal vs. external validity

Threats to internal validity

Ambiguous temporality 

Selection

History

Maturation

Regression to the mean

Attrition

Testing

Instrumentation

Threats to external validity, causal 
relationships do not hold across:

People

Treatment variations

Outcomes

Settings



Theories, frameworks, 
and models in D&I 
research



Terminology
Theory: a set of interrelated concepts, definitions, and propositions that present a systematic 
view of events or situations by specifying relations among variables, in order to explain and 
predict events or situations.1

Conceptual Framework: A type of intermediate theory that attempts to connect to all aspects of 
inquiry; can act like maps that give coherence to empirical inquiry. 2

Model: A description of analogy used to help visualize something that cannot be directly 
observed. 3

1. Glanz K et al.. Theory, Research, and Practice in Health Behavior. In: Glanz K, Rimer BK, Viswanath K, eds. 
Health Behavior and Health Education: Theory, Research, and Practice. 5th ed: Jossey-Bass; 2015:23. (pg 26)
2. Wikipedia. Conceptual Framework. 2013; http://en.wikipedia.org/wiki/Conceptual_framework.
3. In Merriam-Webster online. Model & Theory. 2013; Retrieved from http://www.merriam-webster.coms.

http://en.wikipedia.org/wiki/Conceptual_framework


Review Methods
Snowball sampling: published literature and available presentations

Selection criteria – D+I research
◦ Exclude: Individual behavior change theories, practitioner/clinician focused, end of grant knowledge 

translation

◦ Setting: local level vs. national dissemination plans

◦ Publication in English

Categorizing models

Contacting authors





Results
Identified109 models

Exclusions
◦ 26 focus on practitioners
◦ 12 not applicable to local level 

dissemination
◦ 8 end of grant knowledge 

translation
◦ 2 duplicates

Included 61 models





Results – Cross-Tabulation

Number of Models in Each Category When the “Construct Flexibility” and 

“Dissemination vs. Implementation” Variables are Cross-tabulated

Dissemination vs. Implementation

Construct Flexibility D only D > I D = I I > D I only Total

Broad = 1 2 - 2 - - 4

2 3 5 6 1 - 15

3 4 5 6 2 8 25

4 1 4 2 2 2 11

Operational = 5 1 2 1 - 2 6

Total 11 16 17 5 12 61
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Model D vs I CF
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Wealth of existing models for D&I:

- 61 with research focus (Tabak et al., 2012)

- additional 25+ with practitioner/clinician focus (Mitchell at al., 

2010)

- 33 frameworks from a UK perspective (Wilson et al. 2010)



http://dissemination-
implementation.org/in
dex.aspx

Searchable website

http://dissemination-implementation.org/index.aspx


Adapted from: 
Chambers DA. Guiding theory for dissemination and implementation research: A reflection on models used in 
research and practice. In: Beidas RS, Kendall PC, eds. Dissemination and implementation of evidence-based 
practices in child and adolescent mental health: Oxford University Press; 2016:3. 

Tabak RG, et al. The conceptual basis for dissemination and implementation research: lessons from existing 
models and frameworks. In Brownson RC, Colditz GA, Proctor EK (eds). Dissemination and implementation 
research in health: translating science to practice. 2nd edition. New York: Oxford University Press; 2017.

Selecting a model



What is the research question I’m 
seeking to answer?

Reviewing D&I literature to identify and utilize essential concepts and established definitions

Articulating a research question and aims

Determine what evidence is needed



What is the purpose of the model in the 
context of the study?

Nilsen proposed five categories within three aims:

Process models ‘describe and/or guide the process of translating research into practice’.

Determinant frameworks help explain/understand influences on implementation outcomes.

Classical theories and Implementation theories explain/understand implementation efforts.

Evaluation frameworks specify aspects to evaluate to determine success.

http://www.implementationscience.com/content/pdf/s13012-015-0242-0.pdf



Nilsen, P. "Making sense of implementation theories, models and frameworks." Implementation Science 10.1 (2015): 53.
http://www.implementationscience.com/content/pdf/s13012-015-0242-0.pdf



What socioecological level of change am 
I seeking to explain?

Individual, organizational, community, system

Policy: “big P” policy and “small P” policy



http://dissemination-
implementation.org/in
dex.aspx

Searchable website

http://dissemination-implementation.org/index.aspx


Questions to Consider
What is the scope of the study?

What characteristics of context are relevant to the research questions?

What is the timeframe?

Are measures available?

Does the study need to be related to a single model?

How strict does the use of the model need to be?

Does the model need to be adapted?



Study Designs for D&I 
Research



Considerations for study design choice

Study 
design

What is your 
research 

question?

What type of 
evidence do 
you need?

On what 
levels do the 

strategies and 
EBI operate?



D&I research questions

What D or I strategy is most relevant 
to the population and the EBI?

What factors impact the decision to 
disseminate or implement?

Does D or I of the EBI work with the 
chosen strategies?

What strategies are needed to 
maintain or extend use of the EBI? 

What is your 
research 

question?

Brown et al 2017. An Overview of Research and Evaluation Designs for 
Dissemination and Implementation. Annual Review of Public Health.



Comparisons

What is your 
research 

question?

BY TIME

Baseline 
msmt

Follow-up 
msmt

D or I 
strategyBaseline 

msmt
Follow-up 

msmt

D or I 
strategy 2

D or I 
strategy 1

BY GROUP



Types of evidence

What type of 
evidence do 
you need?

Quantitative
• What
• How much

Qualitative
• How
• Why

Mixed methods
• Quan + qual
• Quan qual
• Qual quan



Lobb R, Colditz GA.  Annual Review of Public Health 2013

Engage stakeholders

What type of 
evidence do 
you need?



Levels of D&I strategies and EBIs

D&I is inherently multi-level!

On what 
levels do the 

strategies and 
EBI operate?

Landsverk et a; 2017 Design and Analysis in Dissemination and Implementation Research. 
Dissemination and Implementation Research in Health: Translating Science to Practice, 2nd ed



Study Design 

Consistency Pattern

Assignment to 

study arms D or I strategy Measurement

Multi-level consistency  ▲ ▲

Single-level consistency  ▲ 

Partial consistency  ▲ 

No consistency ▲  

 Organization = hospital
▲ Provider = doctor
 Client = patient

Consistency of design components

Keep the levels of assignment, strategy, and measurement consistent!

On what 
levels do the 

strategies and 
EBI operate?

Mazzucca et al 2018. Variation in Research Designs Used to Test the Effectiveness of 
Dissemination and Implementation Strategies: A Review. Frontiers in Public Health.



Types of study designs



Categories of D&I research designs
1. Within-site

◦ Evaluate implementation successes or failures by examining changes inside an organization, 
community, or system

◦ Evaluate changes over time within one or more sites exposed to the same D&I strategy

2. Between-site
◦ Compare processes and output among sites that have different exposures

3. Within- and between-site

4. Hybrid designs

Brown et al 2017. An Overview of Research and Evaluation Designs for 
Dissemination and Implementation. Annual Review of Public Health.



Within-site: Interrupted time series
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Example
◦ EBI = healthy school lunch standards

◦ Dissemination strategy = policy mandate

◦ Implementation outcomes = compliance with policy 
(adoption)



Between-site: Factorial designs
Investigates combination of ≥2 ISs at a time (factors)

◦ Each experimental factor has ≥2 levels

◦ Provides estimates of each factor by itself and of their interactions

◦ 2×2 factorial design assigns units randomly to 1 of 4 conditions

Example:
◦ EBI = walking program for senior community centers

◦ IS 1 = tailored implementation

◦ IS 2 = ongoing consultation

◦ Implementation outcomes = appropriateness of, 

fidelity to EBI

Incomplete (fractional) factorial designs: ≥ 1 arms are excluded

Tailored implementation

No Yes

Ongoing 
consultation

No 1 2

Yes 3 4



Between-site: SMART designs
Sequential multiple assignment randomized 
implementation design (SMART) 

Special case of the factorial experiment 

Multistage randomization (adaptive)
◦ Site-level implementation process can be 

modified if unsuccessful

◦ Can optimize allocation of available resources 
and change its approach if a strategy is failing

R

Technical 
assistance 

(TA)

Responders

Non-responders

Responders

Non-responders

R

R

A&F

TA

A&F

TA

A&F + TA

TA + A&F

Audit and 
feedback 

(A&F)

Example:
◦ EBI = physical activity curriculum in early care and 

education centers

◦ IS 1 = audit and feedback

◦ IS 2 = technical assistance

◦ Implementation outcomes = fidelity to, adoption of EBI



Within- and Between-sites: Stepped wedge
Stepped wedge is one type of rollout design

Time that sites receive D/I strategy is assigned by 
the researcher

All sites receive the D/I strategy and EBI at some 
point

Measurement as each group transitions allows 
within- and between-site comparisons

Example:
◦ EBI = choice of EBI for diabetes prevention or control

◦ DS = targeted workshop in evidence-based public 
health, technical assistance through a knowledge 
broker, or organizational changes to create climates 
supportive of evidence-based public health

◦ Implementation outcomes = adoption, use of EBIs

Months 1-2 Months 3-10 Months 11-18 Months 19-26

Group 1

Group 2

Group 3

= DS + EBI 

= measurement 

Parks RG et al. 2017. Enhancing evidence-based diabetes and chronic disease control among local health departments: a 
multi-phase dissemination study with a stepped-wedge cluster randomized trial component. Implementation Science.



Hybrid designs

Effectiveness 
Research

Implementation 
Research

Hybrid 
Type 1

Hybrid 
Type 2

Hybrid 
Type 3

Adapted from  Landsverk 2017

Effectiveness
D and/or I

Effectiveness
D and/or I

Effectiveness
D and/or I



Summary points
Many factors play into the choice of a study design

Main considerations
◦ Research question

◦ Type of evidence needed

◦ Levels of your D&I strategies and EBI

Many study designs available for D&I research that fit nuances of D&I research, individual 
phases of D&I research



Resources
DIRC toolkits

◦ Intro to D&I, Aims, Barriers & Facilitators, Implementation Outcomes, Designs, Implementation Organizational 
Measures, Implementation Strategies, Guidelines, Checklist for writing IR proposals

◦ https://sites.wustl.edu/wudandi/di-toolkits/

Penn State Methodology Center
◦ Support for SMART, MOST, factorial designs

◦ https://methodology.psu.edu/

Implementation Science Webinar Series 
◦ National Cancer Institute (NCI) Division of Cancer Control & Population Sciences Implementation Science Team

◦ https://cyberseminar.cancercontrolplanet.org/implementationscience/

2014 Training Institute for Dissemination and Implementation Research in Health (TIDIRH) presentations
◦ http://conferences.thehillgroup.com/OBSSRinstitutes/TIDIRH2014/agenda.html

◦ Designs for D&I Research, Dr. David Marrero
◦ http://conferences.thehillgroup.com/OBSSRinstitutes/TIDIRH2014/Presentations/July%2021/4_Marrero_DesignsforD&IResearch.pdf

https://sites.wustl.edu/wudandi/di-toolkits/
https://methodology.psu.edu/
https://cyberseminar.cancercontrolplanet.org/implementationscience/
http://conferences.thehillgroup.com/OBSSRinstitutes/TIDIRH2014/agenda.html
http://conferences.thehillgroup.com/OBSSRinstitutes/TIDIRH2014/Presentations/July 21/4_Marrero_DesignsforD&IResearch.pdf


Textbooks
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