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A roadmap for today’s talk

Implementation Science: Revisiting Definitions and Needs

What are theories, models, and frameworks & how can they help?

How to choose a theory, model, or framework?
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A definition of Implementation Science (IS)

How?

Implemew
the scientific study of methods to promote

the|systematic uptake of research findings & evidence-
based practices into routine practice
to improve the quality & effectiveness of health services.

M. Eccles & B. Mittman. Implement Sci. 2006 Yale scHOOL OF PUBLIC HEALTH



Implementation Science can be complex!

1. Multiple scientific objectives
(e.g. plan, introduce, evaluate)

000 2. Multiple disciplines

P (e.g. social sciences, engineering, nursing)

1’

.‘@ Frameworks and models provide a common language and structure to
4 N

3. Multiple components

(e.g. EBIs, implementation components)

4. Multiple levels
(e.g. individual, provider, health system)

5. Multiple outcomes
(e.g. implementation and effectiveness)

= navigate complexity and increase the rigor, relevance, and impact of our work.




How might frameworks help us in IS?

1
Health Outcomes
What? Satisfaction
Function
Evidence-based Health status/
Interventions symptoms

If implementation does work, we won’t know how.
If implementation doesn’t work, we won’t know why.

Slide adapted from Beidas, Lewis, Lane-Fall, Powell, D&! Conference, 2019 Yale scHOOL OF PUBLIC HEALTH



Implementation outcomes are a defining feature of IS

Implementation Outcomes Framework

Implementation N Service N Health Outcomes
7 i QOutcomes Outcomes™

What? How?

Evidence- Imolementation How well was How well was What were
based ps trate '- the strategy the innovation the health
innovation sy delivered? delivered? impacts?

Proctor et al Adm POllcy Ment Health 2011 Yale SCHOOL OF PUBLIC HEALTH



Why not just use common sense instead of theory?

Common Sense VS. Theory
Practical Conceptual
Implicit/Intuition-driven Explicit/Hypothesis-driven
Inscrutable Testable
Context-Specific Generalizable

: _ , Yale scHOOL OF PUBLIC HEALTH
Nilsen P. Implementation Science 2015
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How to be Systematic: Theoretical Approaches in IS

.@'. = I_T_I

’ — \ N
Theory Model Framework
A set of principles or statements A tool that describes and A structure for identifying factors
that explain & predict a simplifies a phenomenon. that influence implementation.
phenomenon.
Understand Plan Evaluate
Causality & Mechanisms Implementation Steps Fidelity & Context

Y&IC SCHOOL OF PUBLIC HEALTH



Theories, Models, and Frameworks in IS: Phases & Functions

Pre- i Post-
Implementation

implementation implementation

Understanding
and/or explaining
what influences
implementation
outcomes

Describing and/or
guiding the process of
translating research
into practice

Evaluating
implementation

PROCESS DETERMINANT CLASSIC
MODELS FRAMEWORKS THEORIES

EVALUATION
FRAMEWORKS

: . . Yale scHOOL OF PUBLIC HEALTH
Nilsen Implementation Science 2015 . ’ ‘



Models

PROCESS

MODELS

Describing or guiding
the process of translating
research into practice




Process models help us plan implementation

Step 1: Identify the evidence-based practice & define implementation gap

$

Step 2: Identify determinants (e.g., barriers & facilitators) of those outcomes

$

Step 3: Design implementation strategy tailored to barriers & facilitators

$

Step 4: Implement the strategy /practice & evaluate implementation outcomes

Y&IC SCHOOL OF PUBLIC HEALTH



Another example: A logic model

-
Inputs

Xpert testing platform

Xpert MTB/RIF assays

Sputum isolation tent

Stakeholders / Experts
Emergency Medicine
HIV/AIDS
Pulmonary
Microbiology
Infection Control
TB Control Director
Industrial Hygienist
Induction Nurses
Finance / Accounting
SFGH Informatics
SFDPH Informatics
EM Informatics
IM Chief Residents
FM Chief Residents
Hospitalists Director
DOM Ql Team

\. Cepheid Suppliers

~N

-
Activities

Ordered supplies
Ordered equipment
Met with funders
Set up specimen flow
Set up isolation flow
Set up discharge flow
Performed ED FGD
Educated/Trained

EM MDs

ED Charge RNs

Sputum induction
IM/FM/Hospitalists
Nursing Admin Forum
Hospital Admin Forum
Sought Dean approval
Received costs/billings
Accessed databases

J

\

r

Outputs

Cepheid MTA
Program Protocol
Xpert testing SOP
Data collection SOP
ED SOP

Sputum instructions
New test algorithm
Sputum tent guide
Xpert info sheet
SFDPH Xpert website
Xpert Pagerbox link
Xpert Consult Service
ED EHR orderset
Inpatient EHR orderset

Outcomes

Short-term

% referred for Xpert
% referred for AFB

Intermediate term

Time to 15t test order
Time to isolation
Time to collection
Time to result

Time to d/c isolation

Long term

Establish Xpert as a
regular SFGH service

Impact

Reduced stays

ED LOS
Isolation LOS
Hospital LOS

Reduced costs

* ED use

* Isolation room use
* Admissions

* Admissions from jail

Improved health

Earlier TB diagnoses
Better health

Improved well-being

Health care workers

\_

Chaisson LH

et al JAMA

Intern Med
2018



Theories

CLASSIC
THEORIES

Explaining or testing
how change occurs and how to
make it happen




What is Theory?

National Cancer Institute

« A systematic way to understand events or situations.

A Guide For Health Promotion Practice

« Concepts, definitions, & propositions to explain or predict events or
situations by illustrating (and ideally testing) relationships between
variables.

 Theories must apply to a broad variety of situations.

« Abstract by nature, not confined to a specific content area.

Y&IC SCHOOL OF PUBLIC HEALTH



Two general types of theories

CLASSIC
THEORIES

Explanatory ChangeTheory

Theory Problem

Behavior
Why? Which messages?

Which strategies?

11§
) ) Assumptions about
What can Situation how g program

be changed? should work

Yale scHOOL OF PUBLIC HEALTH



Two classic theories you may have previously encountered

- Explanatory Theory  Change Theory

Understanding why an Understanding how to get an
employee smokes employee to quit smoking
e.g., Health Belief Model e.g., Transtheoretical Model

Y&IC SCHOOL OF PUBLIC HEALTH



Health Belief Model, a theory of patient engagement

Premise:
Behavior is
influenced by
expected
outcomes.

Referral

Vv

\4

Screening

Primary Care

» Specialist

Test Results

\4

Follow-up

I_A—\

Perceived Susceptibility
to Cancer

\ 4

Perceived Severity
of Cancer

Perceived Barriers
to Screening

Perceived Threat
of Cancer

from

Cues to action
primary care team

Perceived Benefits
of Screening

.| Expected Outcomes

of Screening

4

Self-efficacy

Intention to
undergo screening

A 4

Y&IC SCHOOL OF PUBLIC HEALTH



Stages of Change (Transtheoretical) Model, a theory of change

Premise:
Behavior
change is a
process, not
an event.

“Stages of change”

Smoking

not smoke.

smoking

Maintenance
Ongoing practice
of new, healthier
behavior

| have
stopped
smoking!

Action Preparation
Adopting new habits

’@helenbevan

lamTontinuing to

| sometimes miss it
—but | am still not

lamnhot aware my
smoking is a

problem — | have no

intention to quit

Precontemplation,O
o recognilion of need
for or interest in change

I know my smoking
is a problem -1
want to stop but no
plans yet

Contemplation

Thinking about
changing

I am making plans
& changing things
Idoin
preparation.

Planning for change

Prochaska, DiClemente & Norcross (1992)

Yale SCHOOL OF PUBLIC HEALTH



Frameworks

DETERMINANT EVALUATION

FRAMEWORKS FRAMEWORKS

Understand which contextual Understand fidelity/adaptation
factors influence & other implementation
implementation & why measures & how



Implementation Science Frameworks: Origins

Attribute

Relative advantage
Compatibility
Complexity
Trialability

Observability

Key Question

Is the inmovation better than what it will replace?

Does the innovation fit with the intended audience?

Iz the innovation easy to use?

Can the innovation be tried before making a decision to adopt?

Are the results of the innovation observable and easily measurable?

Characteristics of innovations

J IFFUSION
INNOVATIONS

Innovators Early

2.5 %

Characteristics of innovators

Early
Adopters Majority
13.5% 34 %

Late
Majority
34 %

Laggards
16 %

100

75

50

25

% 2Jeys 1aJe

Yale SCHOOL OF PUBLIC HEALTH



From Diffusion to Implementation

Diffusion “Watch It Happen”
Dissemination “Help It Happen”
Diffusion of
e N
I(')1rg§ré:isations = ' Im plement-
A systematic literature review ation llMake It Happenll

Evidence == == = - = Practice

Greenhalgh et al. Diffusion of Innovations in Health Service Organizations, 2005. Yale SCHOOL OF PUBLIC HEALTH



Consolidated Framework for Implementation Research (CFIR)

Outer setting

* Patient needs and resources

* Cosmopolitanism

* Peer pressure

« External policies and incentives

Premise:
Characteristics of
individuals, structures,
processes, and

Intervention characteristics \

* Intervention source
« Evidence strength and

quality
. . « Relative advantage
Interventions » Adaptability
] « Trialability
influence —— + Complexity

* Engaging

* Executing

* Reflecting and
evaluating

implementation

* Design Quality and
Packaging
+ Cost j

Characteristics of individuals

* Knowledge and beliefs * Individual identification with
« Self-efficacy organization
* Individual stages of change * Other personal attributes

Damschroder Implement Sci 2008, 2022 Yale scHOOL OF PUBLIC HEALTH



The RE-AIM Framework

Premise: Process measures/cascades assess fidelity, localize determinants, summarize impact

Adoption
Q
& ) 7,
. /
o)
. 0,
. b
Translating Implementation
Research
0
7 './Op
Utj

into Action

Effectiveness

IMPLEMENTATION
How do | ensure the
intervention is
delivered properly?

Maintenance

Glasgow RE et al. Frontiers in Public Health. 2019.
Glasgow RE, Vogt TM, Boles SM. Am J Public Health 1999.

Yale SCHOOL OF PUBLIC HEALTH



RE-AIM Evaluation Framework: Effectiveness+

— Highly effective, high-cost intervention
=== Less effective, low-cost intervention

n

uﬂ‘a}

* Uoney

&
“,

0.9
Dissemination Step Concept % Impacted ~
50% of clinics use Adoption 50 % 0.7 4
50% of clinicians prescribe Adoption 25 3
50% of patients accept medication Reach 12.5 § 0.5 4
50% follow regimen correctly Implementation 6.2 £
50% of those taking correctly benefit Effectiveness 3.2 2 031
50% continue to benefit after 6 mo Maintenance 1.6 ¥
0.1

| ! | l l

| | | |
Reach Effectiveness Adoption implementation Maintenance

How well was the intervention delivered and for how long?
Why did implementation succeed or fail?

Glasgow R et al Implementation Science 2013 Yale scHOOL OF PUBLIC HEALTH
Glasgow et al. Am J Public Health 1999



Proctor’s Implementation Outcomes Framework

IS also an evaluation framework.....

What?

Evidence-
based
innovation

How?

Implementation
strategy

—)
pr—

Implementation Outcomes Framework

Implementation

Outcomes
Acceptability
Appropriateness
Feasibility
Adoption
Fidelity
Penetration
Costs
Sustainment

Service
Outcomes™®
Efficiency
Safety
Effectiveness
Equity
Patient-
centeredness
Timeliness

L/

Health Outcomes

Satisfaction
Function
Health status/
symptoms

Proctor et al Adm Policy Ment Health 2011

Yalc SCHOOL OF PUBLIC HEALTH




Combining Evaluation Frameworks:
The Implementation Research Logic Model

DETERMINANTS

OUTCOMES

Intervention
Characteristics Implementation

Implementation Outcomes

. » Mechanisms
Inner Setting Strategies

Service
Qutcomes

Clinical/
Patient Outcomes

Quter Setting

Characteristics of '
Individuals

»

Clinical Intervention
Process

|

CFIR > Implementation Outcomes Framework —————

Callaghan-Koru J et al Clin Perinatol 2023 Yale sCHOOL OF PUBLIC HEALTH
Adapted from Smith JD et al Implement Sci. 2020



Summary

All models ére wrong, “Experience without theory is blind, but
but some are useful. theory without experience is mere

intellectual play.”

GEeoRrGe E. P. Box
-Immanuel Kant

e s Tl i
Image courtesy of https://eco-razon.es/ Yale scHOOL OF PUBLIC HEALTH
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Seminal Systematic Review of TMF in IS

Bridging Research and Practice
Models for Dissemination and Implementation
Research

Rachel G. Tabak, PhD, Elaine C. Khoong, BS, David A. Chambers, DPhil,
Ross C. Brownson, PhD

61 TMF identified focused on multi-level IS | Multiple TMFs at all levels

Categorized according to Needs

1. Construct flexibility 1. Standardized terminology

2. Dissemination vs Implementation focus |2. Comparative measures

3. Level of social-ecological model 3. Info about how to select among them

Tabak et al. Am J Prev Med 2012 Yale scHOOL OF PUBLIC HEALTH



How to choose?

Birken et al. Implementation Science (2017) 12:124
DOI 10.1186/513012-017-0656-y |mp|ementation Science

SHORT REPORT Open Access

Criteria for selecting implementation ® oo
science theories and frameworks: results
from an international survey

Sarah A. Birken", Byron J. Powell', Christopher M. Shea', Emily R. Haines'?, M. Alexis Kirk' Jennifer Leeman®,
Catherine Rohweder®, Laura Damschroder® and Justin Presseau®’?®

* Choice of models is often haphazard and driven by convenience
 Have a reason why your choice is appropriate for the problem
 Choose an approach that is familiar to you and your audience

Yale sCHOOL OF PUBLIC HEALTH



Theory Comparison and Selection Tool (T-CaST)

Birken et al. Implementation Science (2018) 13:143
https://doi.org/10.1186/513012-018-0836-4 Im p| ementation Science

T-CaST: an implementation theory L
comparison and selection tool

Sarah A. Birken" @, Catherine L. Rohweder?, Byron J. Powell', Christopher M. Shea', Jennifer Scott?,
Jennifer Leeman®, Mary E. Grewe>, M. Alexis Kirk'>, Laura Damschroder®, William A. Aldridge II”, Emily R. Haines'”,
Sharon Straus® and Justin Presseau”'®!"

Yale SCHOOL OF PUBLIC HEALTH



The T-CasT Tool

1.Scoreeachas 0,1, or2
0 = Poor fit
1 = Moderate fit
2 = Good fit

2. Sum scores for each TMF
Average across team members

3. Select highest scoring
Use sub-scores to justify

T-CasT Worksheet

Usability
D TMF includes relevant constructs (e.g., self-efficacy; climate)

D Key stakeholders (e.g., researchers; clinicians; funders) are able to understand, apply, and operationalize TMF.

D TMF has a clear and useful figure depicting included constructs and relationships among them.

D TMF provides a step-by-step approach for applying it.

D TMF provides methods for promoting implementation in practice.

D TMF provides an explanation of how included constructs influence implementation and/or each other.
Testability

D TMF proposes testable hypotheses.

D TMF includes meaningful, face-valid explanations of proposed relationships.

D TMF contributes to an evidence base and/or TMF development because it has been used in empirical studies.
Applicability

D TMF focuses on a relevant implementation outcome (e.g., fidelity; acceptability).

D A particular method (e.g., interviews; surveys; focus groups; chart review) can be used with TMF.

D TMF addresses a relevant analytic level (e.g., individual; organizational; community).

D TMF has been used in a relevant population (e.g., children; adults with serious mental illness) and/or conditions
(e.g., attention deficit hyperactivity disorder; cancer).

D TMF is generalizable to other disciplines (e.g., education; health services; social work), settings (e.g., schools;
hospitals; community-based organizations), and/or populations (e.g., children; adults with serious mental illnes

Acceptability
D TMF is familiar to key stakeholders (e.g., researchers; scholars; clinicians; funders).

D TMF comes from a particular discipline (e.g., education; health services; social work).

Birken et al Implement Sci 2018

Yale scuooOL 01

* PUBLIC HEALTH



Exercise: T-CaST

o

Birken et al. Implementation Science ~ (2018) 13:143 Usability
https://doi.org/10.1186/513012-018-0836-4 Implementation Science D TMF includes relevant constructs (e.g., self-efficacy; climate)
D Key stakeholders (e.g., researchers; clinicians; funders) are able to understand, apply, and operationalize TMF.
D TMF has a clear and useful figure depicting included constructs and relationships among them.
®CwssMark D TMF provides a step-by-step approach for applying it.

T-CaST: an implementation theory
comparison and selection tool

Sarah A. Birken'"®, Catherine L. Rohweder?, Byron J. Powell’, Christopher M. Shea', Jennifer Scott?,
Jennifer Leeman®, Mary E. Grewe®, M. Alexis Kirk'*, Laura Damschroder®, William A. Aldridge II”, Emily R. Haines'®, Testability
Sharon Straus® and Justin Presseau®'®"

D TMF provides methods for promoting implementation in practice.

D TMF provides an explanation of how included constructs influence implementation and/or each other.

D TMF proposes testable hypotheses.

D TMF includes meaningful, face-valid explanations of proposed relationships.

D TMF contributes to an evidence base and/or TMF development because it has been used in empirical studies.
Applicability

o Id e nt|fy 2 TM FS yo u are cons | d e r| N g D TMF focuses on a relevant implementation outcome (e.g., fidelity; acceptability).

D A particular method (e.g., interviews; surveys; focus groups; chart review) can be used with TMF.

D TMF addresses a relevant analytic level (e.g., individual; organizational; community).

D TMF has been used in a relevant population (e.g., children; adults with serious mental illness) and/or conditions
L4 WO u | d T—Ca ST h eI p yo UcC h ooSse (e.g., attention deficit hyperactivity disorder; cancer).

D TMF is generalizable to other disciplines (e.g., education; health services; social work), settings (e.g., schools;

b etwee n t h em ? Why orw hy n Ot? hospitals; community-based organizations), and/or populations (e.g., children; adults with serious mental illness).

Acceptability
D TMF is familiar to key stakeholders (e.g., researchers; scholars; clinicians; funders).

D TMF comes from a particular discipline (e.g., education; health services; social work).

_ _ Yale SCHOOL OF PUBLIC HEALTH
https://impsci.tracs.unc.edu/tcast/



https://impsci.tracs.unc.edu/tcast/

Questions & Discussion

Yale SCHOOL OF PUBLIC HEALTH

Lucian.Davis@vyale.edu Yale SCHOOL OF MEDICINE
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