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Innovations: Always in the news, rarely followed-through

INNOVATION > ENTERPRISE TECH

7.0t the biggest medical breakthroughs in. 7 Healthcare Trends That Will Transform Medicine In 2025 T Il e
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Macy Kekatos 0 X 8 &

CRISPR GENE EDITING

=
. atory Sync \ Nirus
iratory syncytal
c::glne. Ad\uvanted
n I

AREXVY

|Massachusetts General h
Founding Meenber, Mass General Beigha

For the first time ever, there are multiple vaccines and shots.
available to prevent RSV,

The Washington Post

Unhealthy Medicine All Breakthrough,
No Follow-Through

By Steven H. Woolf
January 8, 2006 HARVARD BUSINESS SCHOOL PRESS

Yale SCHOOL OF PUBLIC HEALTH



Innovations = Practice: Too little, too late!

Only 14% of original research makes its way into practice.
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Example: HIV Treatment as Prevention
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A brief history of HIV treatment
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https://www.medscape.org/viewarticle/915551_3

T1: Modeling Treatment as Prevention in South Africa, 2007
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T2: Can ART prevent HIV infection? Phase III Trial, 2011

- TREATMENT
o PREVENTION
£ . | - A scientific breakthrough in 2011 showed that
"L % 3 u . HIV treatment not only saves fives,

o I but reduces the risk by

0.0"—'_-“:-1-------‘l-‘---—‘.l.’-. T T o o o
. % B & 4 of transmitting the disease.
Years since Randomization o

No. at Risk

Early 893 658 298 79 31 24
Delayed 882 655 297 80 26 22

Cohen et al NEJM 2011 Yale SCHOOL OF PUBLIC HEALTH



T3: Does Universal Test & Treat work? Phase IV Trials, 2019

No. of —— Intervention
Setting and Trial Participants - Control HIV Incidence
Intervention  Control
per 100 person-yr
Botswana (Ya Tsie) 12,610 g 3 0.59 0.92
o---m :
South Africa and Zambia 25,803 7 30 1.06 1.55
(HPTN 071-B) oo |
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(SEARCH) P R e S e S A e T - :
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SS Abdool Karim N Engl J Med 2019
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~17 years later: How to move U

Fast-Track Targets

by 2020

90-90-90

by 2030

95-95-95

500 000

New HIV in

ZERO

200 000

ZERO

Million

[ from evidence to practice?
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Why do we need Implementation Science?
r—1

THE LATEST RESEARCH SHOWS THAT
WE REALLY SHOULD DO SOMETHING
I WITH ALL THIS RESEARCH
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A definition of Implementation Science (IS)

Implementation science is 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.

. . Yale scHOOL OF PUBLIC HEALTH
Eccles M. Implementation Science 2006 ) s



Terminology used varies around the world...

Knowledge | Dissemination | Implementation
Translation Science Science

@
I+l Knowledge Translation (KT) n
S Complex Interventions

\ & ... Operational Research (OR)

== Dissemination & Implementation Research (IR)

Implementation (D&I) Science Dissemination Imple mentation
v X Research
Research Research
. Dissemination Implementation
Practice

Practice Practice

....but the need to bridge research & practice is a constant theme.

Yale SCHOOL OF PUBLIC HEALTH



T0

pr— -

Basic and applied

science research \_
animal studies

Defining mechanisms,

targets and lead
molecules

[Preclinical and

IS is a translational & iterative process

Evidence Generation ——J»

T1 J T2
1
Translation to ( ~ Translation to
A humans \___/ patients
Proof of concept | [Phase 2 clinical trials tﬁh?s;:’cl:g u'call Population level
Phase 1 clinical trials | | Phase 3 clinical trials o i outcome research
outcomes research J B\
New methods of ; Delivery of
diagnosis, treatment Con'lerglcli?r(‘igsttoudles i ‘recommended and
and prevention eflective care

Implementation Science

e

Blumberg et al. Nature Medicine 2012
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Today's talk

@ What is Implementation Science & why do we need it?
,@ 5 Key Ingredients
é 3 Common Misconceptions & Open Questions

&  Questions & Discussion

Y&IC SCHOOL OF PUBLIC HEALTH



5 key ingredients for implementation science

N o _0 v=
O < —
52 = A
Evidence-based Community Theories, Models, & Implementation Multi-modal
practices Engagement Frameworks Outcomes Evaluation Plans
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“u

How would you define "evidence-based practice"?

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app



IS starts with evidence-based practices (EBPs),
a.k.a. evidence-based interventions / innovations (EBIs)”

Randomized Controlled Trials

Cohort Studies

Case-Control Studies

Case Series, Case Reports

Editorials, Expert Opinion

"May often include guideline-recommended or empirically-supported treatments Yale scHOOL OF PUBLIC HEALTH



EBI/EBPs: The 7 P’s

In IS, “interventions” are narrowly defined as
actions to improve health-related biomedical or behavioral outcomes.

i [ —| '.-.—']

;=§ PROCEDURES PROGRAMS =+ PRODUCTS > 2, POLICIES
‘ =
(%@ PILLS @ PRACTICES PRINCIPLES

Actions to encourage people to adopt the 7P’s
are known as “implementation strategies.”

Image courtesy of https://impsciuw.org Yale scHOOL OF PUBLIC HEALTH
C. H. Brown et al. Annual Review of Public Health, 2017.



https://impsciuw.org/

5 key ingredients for implementation science
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Evidence-based Community Theories, Models, & Implementation Multi-modal
practices Engagement Frameworks Outcomes Evaluation Plans
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Community engagement key to all phases of IS

¢ Policymakers

Society - Payors

® Product Makers

Health e Principal Investigators

¢ Health Departments
Systems * Hospitals/Practices

e Practitioners

Individuals - ratients

* People

EVIDENCE
PRACTICE

Increasing Level of Community Involvement, Impact, Trust, and Communication Flow

Outreach Consult Involve Collaborate Shared Leadership

What are local priorities for implementation?
What are the barriers to/facilitators of implementation?
How can we sustain & scale successful strategies?

Principles of Community Engagement. 2" Ed. Wash, DC: HHS, 2011.Yale SCHOOL OF PUBLIC HEALTH



Examples: Authentic engagement & participation key to IS

]

jel O 50 posso ’Ier

Audet et al Implementation Science 2017

Pfeiffer ) Medical Anthropology Quarterly. 2004. Yale sCHOOL OF PUBLIC HEALTH



5 key ingredients for implementation science
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Evidence-based Community Theories, Models, & Implementation Multi-modal
practices Engagement Frameworks Outcomes Evaluation Plans
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Theories, Models, and Frameworks

Theory

A set of principles or statements
that explain & predict a
phenomenon.

IS Application:
To explain how & why
implementation succeeds or fails

Model

A tool that describes and
simplifies a phenomenon.

IS Application:
To guide the process of
carrying out implementation

—+

Framework

A structure for identifying factors
that influence implementation.

IS Application:
To conduct a comprehensive
evaluation of implementation

YaIC SCHOOL OF PUBLIC HEALTH



Theories, models, & frameworks stages

> Planning >> Exploration >>Implementation>> Evaluation>

PROCESS DETERMINANT CLASSIC

EVALUATION
MODELS FRAMEWORKS THEORIES

FRAMEWORKS

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



CFIR: A framework to identify barriers & assess readiness

_____________________

%k Outer Setting Implementation Process

1
1
: * Teaming
I

1
!
1
* Critical incidents . Partners-hips and « Assessing Needs : W h h
* Values and beliefs bl ¥ —’ Ry l * Assessing Context : at a re t e
* Systemic conditions * Financing ! * Planning ! .
« Policies and laws * External pressure : * Tailoring Strategies : b a r r | e rS to
H . i ]
Consolidated | Euwong . : :
* Doing ) I
E * Reflecting & Evaluating ~N : I m p e m e ntat I O n
1 1

Framework for inner setting
I m p I e m e N tati o N » Structural characteristics ~ * Relative priority

* Relational connections * Incentive systems

Research (CFIR) e — s this setting

* Tension for change * Access to knowledge
i * Source
* Compatibility about the Innovation

www.cfirguide.org it ready to
* Adaptability

(liPrecess e implement a

: : g » Complexity
* Design

new practice?

* Adapting

_________________ = in this setting?

Individuals

4 i

m * Opinion leaders * Innovation deliverers

* Innovation recipients * Innovation beneficiaries
* High-level leaders  « Implementation facilitators  « Implementation team members
* Mid-level leaders * Implementation leads * Other implementation support

i

The Center for

A T Implementation
Barriers and Facilitators

Based on Damschroder et al. (2022). Image adapted by The

/ Center for Implementation, © 2022 | V2024.01 | For full citation: OOL OF PUBLIC HEALTH
/ https://thecenterforimplementation.com/toolbox/cfir ’ ’

\ * Need e Capability ¢ Opportunity e Motivation




ERIC: A theory for selecting implementation strategies

Consolidated Framework for Expert Recommendations
Implementation Research (CFIR) for Implementing Change (ERIC)

B Engage consumers

B Use evaluative & iterative strategies

H Change infrastructure

] Adapt & tailor to the context
it RS Develop stakeholder interrelationships
'E B Utilize financial strategies

I Support clinicians
Provide interactive assistance
B Train & educate stakeholders

Which strategies might facilitate implementation?

Waltz et al. Implementation Science (2015) 10:109 Yale scHOOL OF PUBLIC HEALTH



5 key ingredients for implementation science
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Evidence-based Community Theories, Models, & Implementation Multi-modal
practices Engagement Frameworks Outcomes Evaluation Plans
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Something is missing in most effectiveness research

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

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

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



Process evaluations help answer "How?"” & “How well?"...

Implementation N Service N Health Outcomes
7 ) Outcomes QOutcomes™®

What? How?

Evidence- Imolementation How well was How well was What were
based ps trate '— the strategy the innovation the health
innovation 8y delivered? delivered? impacts?

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



What?

Evidence-
based
innovation

How?

Implementation
strategy

...through implementation & service outcomes.

—
pa—

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

Implementation Outcomes Framework:

Proctor et al Adm Policy Ment Health 2011

Yalc SCHOOL OF PUBLIC HEALTH




5 key ingredients for implementation science

A O | A

Evidence-based Community Implementation Theories, Models, & Multi-modal
practices Engagement Outcomes Frameworks Evaluation Plans
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Study designs for quantitative evaluation of implementation

Pre-Post Cluster-randomized Quasi-experimental
Cluster | Study Period Cluster Study Period Cluster :::i:‘él
1 2 1 A

1 1
2 2
3 3

4
4

Cluster Study Period
1 2 3 4 5

1 1
2 2
3 3
4 4

Glasgow RE et al. Frontiers in Public Health. 2019.

Yale scHOOL OF PUBLIC HEALTH
Glasgow RE, Vogt TM, Boles SM. Am J Public Health 1999.



Qualitative & mixed-methods studies answer "Why?” & "How?”
for both planning and evaluation

NATIONAL CANCER INSTITUTE
Division of Cancer Control & Population Sciences

QUALITATIVE METHODS IN
IMPLEMENTATION SCIENCE

1. Identifying barriers and facilitators

2. Assessing readiness for implementation

3. Tailoring interventions to the local context
4. Evaluating implementation processes

5. Engaging stakeholders for design research

32 Yale scHOOL OF PUBLIC HEALTH



Returning to our Example:
Antiretroviral Treatment (ART) as HIV Prevention

SCHOOL OF PUBLIC HEALTH



T4: Streamlined ART Implementation (START) Trial, 2013

/ Implementation strategy

Understanding uptake of an intervention to accelerate

antiretroviral therapy initiation in Uganda via

Theory-informed Design of
Implementation Strategy

qualitative inquiry

Fred C Semitala*?= (&), Carol S Camlin® (&, Jeanna Wallenta®, Leatitia Kampiire®, Richard Katuramu®,

Gideon Amanyire®®, Jennifer Namusobya®, Wei Chang®, James G Kahn®, Edwin D Charlebois®, Diane V Havlir,

Moses R Kamya*® and Elvin H Geng®

Cluster Study Period
1 2 3 4 5
1
2
3
4

IMPLEMEMNTATION
— STRATEGIES
Provider knowledge Opinion leader led
and beliefs teaching and
coaching
Multiple pre-therapy
counseling visits Fp————— Revised counseling
standard protocol
Multiple visits
{overnight CD4 —*| Rapid CD4 Testing
processing)

Provider motivation Il_h Feedback to clinics

Semitala FC et al. J Int AIDS Soc 2017

Yale SCHOOL OF PUBLIC HEALTH



T4: Streamlined ART Implementation (START) Trial Results, 2018

/ Implementation strategy Multi-modal Evaluation
v " 14
Effects of a multicomponent intervention to streamline R @

initiation of antiretroviral therapy in Africa: a stepped-wedge

cluster-randomised trial '
Gideon Amanyire, Fred C Semitala, jennifer Namusobya, Richard Katuromu, Leotitia Kampiire, jeanna Wallenta, Edwin Charlebols, Carof Camiin, .
James Kahn Wel Chang, Dawvid Glidden, Moses Kamya, Diane Howlk, Elvin Geng 6
104 Control
- Intervent.on
. : L '_i el —
: ‘ < 4
= 27
0 > T wd

Proportion started on ART in 14days

- June- Jan- June- June- Jan-May
- Dec May Dec May Dec
o 2016
Log-cank p<0.0001 2013 2014 2014 2015 2015
30 40 50 60 70 80 90
|- Tiene since eligibility (days) START-ART Intervention period Sustainability period

1° Implementation Outcome

Amanyire G et al. Lancet 2018 Yale sCHOOL OF PUBLIC HEALTH
Katuramu et al Implement Sci Comm 2020



3 Common Misconceptions & Open Questions about IS

« 'I don't know anything about implementation science!”

- "Can implementation science really be called a science?”

« “Isn’t it too early to think about implementation?”

Y&IC SCHOOL OF PUBLIC HEALTH



The capacity for implementation science often already exists

W\ 4 n

Implementation
Science

SOCIAL
SCIENCES
Anthropology
Economics
Psychology
Sociology

CLINICAL
SCIENCES
Dentistry
Medicine
Nursing
Pharmacy

ENGINEERING
SCIENCES

POPULATION
SCIENCES

Computer Science Biostatistics
Logistics Epidemiology
Operations Health Policy
Management

YaIC SCHOOL OF PUBLIC HEALTH



IS seeks to create generalizable knowledge on implementation

W\ : n

Health Services Practice

e~

Health Services Research

Dissemination Implementation

Research Research Improvenpent

Implementation Science

Adapted from Mitchell et al Journal of Oncology Practice 2017 Yale scHOOL OF PUBLIC HEALTH



“It’s never too early to think about implementation”

A\ / - 174
e IMPLEMENTATION STUDIES:
O What makes the program work in
E practive settings? EMPLOY
a < HYBRID EFFECTIVENESS- =
- EFFECTIVENESS STUDIES: IMPLEMENTATION STUDIES
g Does this program work?
(o]
-
o EFFICACY STUDIES:
o Could a program work? CONSIDER IMPLEMENTATION
; FROM THE OUTSET
d Use pragmatic study designs
(- o PRE-INTERVENTION: Collect pilot data on implementation
Ll Is there a relationship?
o= /
PHASE

Yale sCHOOL OF PUBLIC HEALTH



Three types of hybrid designs

Clinical
Effectiveness
Research
The Continuum

Hybrid Hybrid Hybrid

Type 1 Type 2 Type 3
Primary Aim: Determine Primary Aim: Determine Primary Aim: Determine
effectiveness of a clinical effectiveness of a clinical impact of an
intervention intervention implementation strategy
Secondary Aim: Better Co-Primary Aim: Secondary Aim: Assess
understand the context for Determine feasibility and/or clinical outcomes
implementation (potential) impact of an associated with

implementation strategy implementation trial

Curran et al. (2012)

- - LTS s
Slide courtesy of Beidas, Lewis, Lane-Fall, Powell, D&I Conference, 2019 Yale SCHOOL OF PUBLIC HEALTH



Take Home Points: Implementation Science Made Simple

e [he intervention/practice/innovation is THE THING

e Implementation strategies are the stuff we do to try to help
people/places DO THE THING

e Main Implementation outcomes are HOW WELL they DO
THE THING

G. M. Curran. Implement Sci Comm, 2020 Yale scHOOL OF PUBLIC HEALTH



What are we learning?

B COMMENTARY

Learning Health Systems

The Science of Improvement

Donald M. Berwick, MD, MPP, FRCP

<
O
&
T
@
&
&

“"Where is the randomized trial?” is, for many purposes,
the right question, but for many others it is the wrong

question, a myopic one. A better one is broader: "What greatelovidsnce:

is everyone learning?” ARSI

Berwick DM JAMA 2008 Yale SCHOOL OF PUBLIC HEALTH



Thank you & let’s scale the heights of D&I Science together!

Yale SCHOOL OF PUBLIC HEALTH



Questions?

Yale SCHOOL OF PUBLIC HEALTH

Lucian.Davis@vyale.edu
@y Yale sCHOOL OF MEDICINE
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