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Innovations: Always in the news, not always followed-through

CRISPR GENE EDITING

7 of the biggest medical breakthroughs in
2023
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/Anew tool developed this year can be more effective
atspotting breast cancer than human screenings.
Top medical breakthroughs of 2023 -
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The Washington Post

Unhealthy Medicine All Breakthrough,
No Follow-Through

By Steven H. Woolf
January 8, 2006
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Innovations - Practice: Too little, too late!

Only 14% of original research makes its way into practice.

Basic
Research The 17-year odyssey {
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: Publication Synthesis  Based
»T\ Peer Review Priorities & Practice
Of Grants Peer Review

Priorities for
Research Funding

Green et al Ann Rev Publ Health 2008 Yale scCHOOL OF PUBLIC HEALTH



Why do we need Implementation Science?
1

THE LATEST RESEARCH SHOWS THAT
WE REALLY SHOULD DO SOMETHING
| WITH ALL THIS RESEARCH
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How do we define 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.

: { * PUBLIC HEALT
Eccles M. Implementation Science 2006 Yale scHOOL OF PUBLIC HEALTH
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Implementation Science: An origin story

IFFUSION

100
‘ ‘ ‘ - 75
EVERETT M.ROGERS
50
1C1ICE A Key Attributes Affecting the Speed and Extent of an Innovation’s Diffusion
Attribute Key Question 25
Relative advantage Is the innovation better than what it will replace?
Compatibility Does the innovation fit with the intended audience? _ ] 0
Complexity | Is the innovation easy to use? Innovators Early Early Late Laggards
o LT .. o
Trialability | Can the innovation be tried before making a decision to adopt? @9 %8 ?g.ospg/frs g‘fj;onty gdjj;)rlty 1656
Observability Are the results of the innovation observable and easily measurable?

% 91eys 1a)J4epn
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Key Concept #1: Don’t just watch, make change happen

Diffusion “Watch It Happen”
Dissemination “ ”
Diffusion of Help It Happen
Innovations
in Health Service Implement-
Organisations ation “Make It Happen”

A systematic literature review

Evidence —— ——— = — < Practice

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



Key Concept #2: IS is an iterative & translational science

TO T1 | T2

P p -
Basic and applied ; T\ Translationto p ~ Transtation to
science research N\ A humans A patients

Phase 3 clinical trials trials and clinical
\ outcomes research )

' ' T

Prechnical and Proof of concept Phase 2 clinical trials | | Phase 4 ciinical Population level
S outcome research |

animal studies Phase 1 clinical trial

Defining mechanisms, New methods of Con : Delivery of
targets and lead diagnosis, treatment 'lerglclsd BESRS - recommended and
ng 1o E
molecules and prevention effoctive cans limely care

Evidence Generation =—J»  Implementation Science

I

Blumberg et al. Nature Medicine 2012 Yale sCHOOL OF PUBLIC HEALTH



Example: HIV Treatment as Public Health Prevention
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Incidence per year

T1: Modeling Treatment as Prevention in South Africa, 2007

Incidence Mortality

No intervention
0-020 — ART CD4+ when count <350 cells per pL
Universal voluntary HIV testing and 0-010 —
immediate ART
0-015 ©
=
T
Q.
0-010 — 2
g 0-005 —
S
=
0-005 —
Y | | | 0 | | !
1980 2000 2020 2040 1980 2000 2020 2040
Year Year

) Yale scHOOL OF PUBLIC HEALTH
Granich R et al Lancet 2009



T2: Can ART prevent HIV infection? Phase III Trial, 2011

. Linked HIV Transmission
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__________
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No. at Risk
Early 893
Delayed 882

658 298 79 31 24
655 297 80 26 22

TREATMENT
PREVENTION

A scientific breakthrough in 2011 showed that
HIV treatment not only saves lives,

but reduces the risk b

0
96 0 of transmitting the disease.

Cohen et al NEJM 2011
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T3: Universal Test & Treat (UTT) Effectiveness Trials, 2017

WHO
ANRS TasP T; — =
(South Africa) i 100%
HEABEL 2 ] 90% 88%
(Uzanda) - | | %
o! 80% % 73
SEARCH | & e —— e 74%
T A
(Kenya) | | | s——————— | 70% z
N E— | o,
PopART C _—- 60% 57%
(South Africa) | B |
A 50% 46%
N _— 42%
PopART | ¢ 40%
(Zambia) | B
_
A
0%
BCPP o ’ il
C [re— 20%
(Botswana) I e/t ]
oz | — 10%
(Swaziland) | | p— ———
0%
< L s e i BCPP HPTN 071 SEARCH TasP
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./ or HIV RNA > 10,000 copies/mL or HIV RNA > 10,000 copies/mL
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14 Perriat et al J Int AIDS Soc 2018 Yale scHOOL OF PUBLIC HEALTH
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~17 years later: How to move UTT from evidence to practice?

Fast-Track Targets

by 2020

90-90-90

500 000

New HIV ir

Discrimination

by 2030

95-95-95

200 000

ZERO

Million

WHO / UNAIDS Global Estimates, 2019

40

People living Aware of On treatment Viral load
with HIV HIV status suppression

15
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Key Concept #3: We must be able to measure implementation

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

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

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



A process evaluation asks key questions for IS...

Implementation N Service N Health Outcomes
;) R QOutcomes Outcomes™®

What? How?

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

Proctor et al Adm Policy Ment Health 2011 Yale sCHOOL OF PUBLIC HEALTH



...and implementation outcomes help answer those questions.

Implementation Outcomes Framework

Implementation N Service N Health Outcomes
R A Outcomes Outcomes™®
What? How? Acceptability Efficiency Satisfaction
Appropriateness Safety Function
> >- Feasibility > Effectiveness > Health status/
. Adoption Equity symptoms
Evidence- . . -
based Implementation -— Fidelity Patient-
. . strategies Penetration centeredness
imnovation . :
Costs v, Timeliness |
J J .
Sustainment

Proctor et aI Adm Pollcy Ment Health 2011 YaIC SCHOOL OF PUBLIC HEALTH
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Theories, models, & frameworks help guide implementation

> Planning >> Implementation Evaluation

CLASSIC

PROCESS DETERMINANT

EVALUATION
MODELS FRAMEWORKS

THEORIES FRAMEWORKS

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



Planning: Engage stakeholders at multiple levels

® Policymakers

Society - Payors

¢ Product Makers

Hea Ith * Principal Investigators

¢ Health Departments

Systems * Hospitals/Practices

* Practitioners

Individuals - Patients

* People

EVIDENCE
PRACTICE
HEALTH

) .. Yale sCcHOOL OF PUBLIC HEALTH
Gonzales R et al Academic Medicine 2012




Planning: Identify barriers & assessing readiness

Consolidated Framework for
Implementation Research (CFIR)

Outer setting
« Patient needs and resources

* Cosmopolitanism
* Peer pressure
« External policies and incentives

[Intervention characteristics \

Intervention source

« Evidence strength and
quality

« Relative advantage

» Adaptability

* Trialability

* Planning * Complaxity

. : + Design Quality and
Engagnpg Packaging
* Executing « Cost
* Reflecting and \ )

evaluating

Characteristics of individuals

» Knowledge and beliefs * Individual identification with
. . « Self-efficacy organization
www_cf|rgu|de_org + Individual stages of change ~ * Other personal attributes esy of The Center for Implementation

Damschroder et al. Implement Sci 2022 Yale scHOOL OF PUBLIC HEALTH


https://thecenterforimplementation.com/implementation-in-action-bulletin/mar-2021

Key Methods: Qualitative & Mixed Methods

BIDD s cr e comr  poputtin stances Example
« Goal: Assess readiness for implementation of
QUALITATIVE METHODS IN TB contact investigation

IMPLEMENTATION SCIENCE

« Design: Parallel, convergent mixed methods

1. Engaging stakeholders . .
2. Identifying barriers & facilitators Instruments:

3. Assessing readiness for implementation || 1, Facility survey: CFIR + SARA

4. Tailoring interventions to local context i . . ] :
5. Evaluating implementation processes 2. Key informant interviews: TB unit staff

Yale SCHOOL OF PUBLIC HEALTH



Example: Qualitative Interviews + Quantitative Survey

Available Conducting contact tracing outside home 38% (10/26)
Resources

“Do you go to other
parts of the clinic to rks and “Is contact tracing

i - Trained staff on national TB CI guidelines 50% (14/28)
O heotons) aretonll et il onduces
, - Regular supervisory visits for contact 71% (20/28)
7, investigation from District TB Officer

“Does the
implementing partner . . .
give training “Do you have the Leadership On-site access & adherence to guidelines 25% (7/28)
support? Uganda Ministry of Engagement
Health TB Contact

“Does your health
center use phone calls
to help TB contacts
remember to come to
the clinic for a TB
evaluation?”

Uopewiomt
Pue obpamout
0] SS90V

Investigation Manual?” = Sii i ol | New clinic leadership in past 3 years 46% (13/28)
Characteristics

. . : . . o
P—— Patient Needs & Give education & counseling to TB patients | 71% (20/28)
officials come to your sk

health i _ _

th:a'l'tB gg:t(aa::tt?e:\s"tz‘:—\;_ Same-day TB testing and result allocation 64% (18/28)

_ Provide social support for contacts 82% (23/28)

“How many years has

the Health Centre in-

charge been in their
current position?”

Implementation Receive training support from 96% (27/28)
Climate implementing partners

Networks & TB educational outreach 100% (28/28)
Communication

Johnson, Turimumahoro et al AIRCCM Supplement 2021 Yale SCHOOL OF PUBLIC HEALTH




Implementation Mapping: Choose implementation strategies

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

Outer setting

« Patient needs and resources

» Cosmopolitanism

* Peer pressure

« External policies and incentives

B Engage consumers

B Use evaluative & iterative strategies a. -
[ Intervention characteristics \ B Change infrastructure / A

Intervention source 2
« Evidence strength and i Adapt & tailor to the context )
quality . - . al 227 P
« Relative advantage Develop stakeholder interrelationships
* Adaptability S 3 3 ; ol
« Trialability B utilize financial strategies o Vg
i . + Complexity 119 i
: gf‘;‘:;’i‘r?g  Design Quality and M Ssupport clinicians -
: Packaging U
* Executing R 2 3.2 2 4
+ Roflscting and \ Cost / Provide interactive assistance
i B Train & educate stakeholders
Characteristics of individuals
» Knowledge and beliefs » Individual identification with

« Self-efficacy organization
* Individual stages of change * Other personal attributes

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



Example: Implementation Mapping, Uganda 2013

RESEARCH ARTICLE

Understanding uptake of an intervention to accelerate
antiretroviral therapy initiation in Uganda via qualitative inquiry

Fred C Semitala®®2 ), Carol S Camlin®

, Jeanna Wallenta®, Leatitia Kampiire®, Richard Katuramu®,

Gideon Amanyire2'3, Jennifer Namusobyaz, Wei Changs, James G Kahn®, Edwin D Charlebois®, Diane V Havlir®,

Moses R Kamya®™?® and Elvin H Geng®

BARRIERS

THEORY - BASED
INTERVENTIONS

Provider knowledge
and beliefs

Opinion leader led
teaching and
coaching

Multiple pre-therapy
counseling visits
standard

Revised counseling
protocol

Multiple visits
(overnight CD4
processing)

Rapid CD4 Testing

Provider motivation }

Feedback to clinics

Semitala FC et al. J Int AIDS Soc 2017

Yale SCHOOL OF PUBLIC HEALTH



Evaluation: Choose a study design

Randomized Control Trials

Overview Cluster Randomized Control Trial Stepped-Wedge Design Hybrid Designs PRECIS-2

Quasi-Experimental Designs

Overview Interrupted Time Series Regression Discontinuity Regression Point Displacement

/] A
h/ QA \\
o))

Y Yale scHOOL OF PUBLIC HEATNH?/



T4: Streamlined Implementation of ART (START) Trial, 2016

Effects of a multicomponent intervention to streamline i @
initiation of antiretroviral therapy in Africa: a stepped-wedge

cluster-randomised trial

Gideon Amanyire, Fred C Semitala, jennifer Namusobya, Richard Katuramu, Leat itia Kampiire, jeanna Wallenta, Edwin Charlebois, Carof Camiin,

James Kahn Wel Chang, David Glidden, Moses Kamya, Diane Hawir, Elvin Geng

)

Cluster

< =4 1
: 3
Log-rank p<0-0001
T T T T T T T 1 4
20 30 40 50 60 /0 80 S0
o cieke Time since eligibility (days)
ra

Study Period

Amanyire G et al. Lancet 2016
Katuramu et al Implement Sci Comm 2020

Yale SCHOOL OF PUBLIC HEALTH



Evaluate fidelity, adaptation, and sustainability

f\

| The

Qela‘ry Challe
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Sustainability: START Trial Follow-up

Bar graph showing proportion of patients initiated on ART within 14 days

1- Health center 1 - ——
e
Health center 2 ° ®
- e |
Health center 3 — o
8- Health center 4 °
S

Proportion started on ART in 14days
i

Health center 5- —
Health center 6-| ®
6 Health center 7  —
Health center 8- o —
Health center 9- -
- @
4 Health center 10 bl
Health center 11 =
Health center 12 S —
2 Health center 13 S
Health center 14 .
Health center15 | e
0 i I I T T

June- Jan- June- June- Jan-May 060 075 090 !

Dec May Dec May Dec 2016 Proportion of patients who started ART within 14 days

2013 2014 2014 2015 2015 ¢ During STARTS-ART ¢ Sustainability period
START-ART Intervention period Sustainability period

. Yale SCHOOL OF PUBLIC HEALTH
Katuramu et al Implement Sci Comm 2020
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Top Myths & Misconceptions about Implementation Science

« ' don’t know anything about implementation science”

- “Implementation science is not a science”

« “It'’s too early to think about implementation”

32 YalC SCHOOL OF PUBLIC HEALTH



The capacity for implementation science often already exists

W\ 14 : n

Implementation
Science

SOCIAL CLINICAL

SCIENCES SCIENCES
Anthropology Dentistry
Economics Medicine

Nursing
Pharmacy

Psychology
Sociology

POPULATION
SCIENCES

ENGINEERING
SCIENCES

Computer Science Biostatistics
Logistics Epidemiology
Operations Health Policy
Management

YaIC SCHOOL OF PUBLIC HEALTH



IS seeks practical, generalizable knowledge on implementation

\ : 144

Health Services Practice

Operational
Research

Health Services Research

Dissemination Implementation
Research Research

Quality

Implementation Science Improvement

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



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

W\ 14 . n

IMPLEMENTATION STUDIES:

What makes the program work in
practive settings? EMPLOY

<= HYBRID EFFECTIVENESS- =

EFFECTIVENESS STUDIES: IMPLEMENTATION STUDIES
Does this program work?

EFFICACY STUDIES:

Could a program work? CONSIDER IMPLEMENTATION
FROM THE OUTSET
Such as progmatic trials or collecting

PRE-INTERVENTION: pilot implementation data

Is there a relationship? /

PHASE

REAL WORLD RELEVANCE

Yale scHOOL OF PUBLIC HEALTH
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What are we learning?

B COMMENTARY

Learning Health Systems

The Science of Improvement

Donald M. Berwick, MD, MPP, FRCP

“Where is the randomized trial?” is, for many purposes,

the right question, but for many others it is the wrong
question, a myopic one.

Systematically gather and
create evidence.

A better one is broader: "What is everyone learning?”

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
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Questions

Y&IC SCHOOL OF PUBLIC HEALTH
Yale scCHOOL OF MEDICINE

Lucian.Davis@vyale.edu
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