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Growing Body of Evidence
● Programs (e.g., cognitive behavioral therapy)
● Practices (e.g., “catch them being good”)
● Principles (e.g., prevention before treatment)
● Procedures (e.g., screening for depression)
● Products (e.g., mHealth app for exercise)
● Pills (e.g., PrEP to prevent HIV infection)
● Policies (e.g., limit prescriptions for narcotics)
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Brown et al. (2017)



Growing Body of Evidence
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And yet…
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“
Evidence-based medicine 

should be complemented by 
evidence-based 

implementation.
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Grol & Grimshaw (1999)



Prioritization of D&I Science
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“The scientific study of methods to promote 
the systematic uptake of research findings 
and other evidence-based practices into 
routine practice…It includes the study of 

influences on professional and organizational 
behavior.

Barriers/Facilitators & 

Implementation Strategies
9

Eccles & Mittman (2006)
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Aarons et al. (2011); Brown et al. (2017); Powell et al. (2012); Proctor et al. (2009 & 2011)
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Assessing Barriers/Facilitators
Methods
● Literature search
● Informal consultation
● Surveys
● Interviews, focus groups, ethnographic methods
● Mixed methods approaches
● Participatory methods

Helpful Resources
● Conceptual frameworks (e.g., CFIR, TDF, TICD Checklist, etc.)
● Specific measures – e.g., ILS (Aarons), OSC (Glisson et al., 2008), etc.
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“A total of 601 plausible determinants were 
identified (an additional 609 determinants 
were deemed unlikely to influence strategy 

development).

…the process for selecting the most 
important determinants to address require 

developing and testing in future work. 

13

Krause et al. (2014)



Priorities Moving Forward
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● Identifying and developing psychometrically and 
pragmatically strong measures (see SIRC Measures Repository 
for Helpful Resource)

● Moving from lists of constructs to causal theory

● Developing methods for prioritizing barriers and 
facilitators to be addressed

● Identifying and addressing barriers throughout 
implementation process



Implementation Strategies
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“ Methods or techniques used to 
enhance the adoption, 

implementation, sustainment, 
and scale-up of a program or 

practice.

16

Proctor, Powell, & McMillen (2013); Powell, Garcia, & Fernandez (In Press)



Types of Strategies
● Discrete – Single action or process (e.g., reminders, 

audit and feedback, supervision)
● Multifaceted – Combination of multiple discrete 

strategies (e.g., training + consultation), some of 
which have been protocolized and branded (e.g., 
Glisson’s ARC, Aarons’ LOCI)

17

Powell et al. (2012, 2015)



Literature Reveals Problems
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“Tower of Babel” Limited “Menu”

Poor Reporting
McKibbon et al. (2010); Michie et al. (2009); Powell et al. (2012); Proctor et al. (2013)
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• Assess readiness
• Identify champions

Plan 
strategies

• Educational 
meetings

• Shadow clinicians
Educate 

strategies

• Alter incentives
• Place on formulary

Finance 
strategies

• Change systems
• Revise roles

Restructure 
strategies

• Audit and feedback
• Clinical supervision

Quality 
mgmt. 

strategies

• Change requirements    
• Change liability laws

Policy 
context 

strategies

Initial Strategies Compilation

Powell et al. (2012)



Updated Compilation
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RESEARCH Open Access

A refined compilation of implementation strategies:
results from the Expert Recommendations for
Implementing Change (ERIC) project
Byron J Powell1*, Thomas J Waltz2, Matthew J Chinman3,4, Laura J Damschroder5, Jeffrey L Smith6,
Monica M Matthieu6,7, Enola K Proctor8 and JoAnn E Kirchner6,9

Abstract

Background: Identifying, developing, and testing implementation strategies are important goals of implementation
science. However, these efforts have been complicated by the use of inconsistent language and inadequate
descriptions of implementation strategies in the literature. The Expert Recommendations for Implementing Change
(ERIC) study aimed to refine a published compilation of implementation strategy terms and definitions by
systematically gathering input from a wide range of stakeholders with expertise in implementation science and
clinical practice.

Methods: Purposive sampling was used to recruit a panel of experts in implementation and clinical practice who
engaged in three rounds of a modified Delphi process to generate consensus on implementation strategies and
definitions. The first and second rounds involved Web-based surveys soliciting comments on implementation
strategy terms and definitions. After each round, iterative refinements were made based upon participant feedback.
The third round involved a live polling and consensus process via a Web-based platform and conference call.

Results: Participants identified substantial concerns with 31% of the terms and/or definitions and suggested five
additional strategies. Seventy-five percent of definitions from the originally published compilation of strategies were
retained after voting. Ultimately, the expert panel reached consensus on a final compilation of 73 implementation
strategies.

Conclusions: This research advances the field by improving the conceptual clarity, relevance, and
comprehensiveness of implementation strategies that can be used in isolation or combination in implementation
research and practice. Future phases of ERIC will focus on developing conceptually distinct categories of strategies
as well as ratings for each strategy’s importance and feasibility. Next, the expert panel will recommend multifaceted
strategies for hypothetical yet real-world scenarios that vary by sites’ endorsement of evidence-based programs and
practices and the strength of contextual supports that surround the effort.

Keywords: Implementation research, Implementation strategies, Knowledge translation strategies, Mental health, US
Department of Veterans Affairs

* Correspondence: byronp@upenn.edu
1Center for Mental Health Policy and Services Research, Department of
Psychiatry, Perelman School of Medicine, University of Pennsylvania, 3535
Market Street, 3rd Floor, Philadelphia, PA 19104, USA
Full list of author information is available at the end of the article
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© 2015 Powell et al.; licensee BioMed Central. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly credited. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.

Powell et al. Implementation Science  (2015) 10:21 
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*See Additional File 6 of Powell et al. (2015) for most comprehensive version of the compilation

SHORT REPORT Open Access

Use of concept mapping to characterize
relationships among implementation
strategies and assess their feasibility and
importance: results from the Expert
Recommendations for Implementing
Change (ERIC) study
Thomas J. Waltz1,2*, Byron J. Powell3, Monica M. Matthieu4,5,10, Laura J. Damschroder2, Matthew J. Chinman6,7,
Jeffrey L. Smith5,10, Enola K. Proctor8 and JoAnn E. Kirchner5,9,10

Abstract

Background: Poor terminological consistency for core concepts in implementation science has been widely noted
as an obstacle to effective meta-analyses. This inconsistency is also a barrier for those seeking guidance from
the research literature when developing and planning implementation initiatives. The Expert Recommendations
for Implementing Change (ERIC) study aims to address one area of terminological inconsistency: discrete
implementation strategies involving one process or action used to support a practice change. The present report
is on the second stage of the ERIC project that focuses on providing initial validation of the compilation of 73
implementation strategies that were identified in the first phase.

Findings: Purposive sampling was used to recruit a panel of experts in implementation science and clinical practice
(N = 35). These key stakeholders used concept mapping sorting and rating activities to place the 73 implementation
strategies into similar groups and to rate each strategy’s relative importance and feasibility. Multidimensional scaling
analysis provided a quantitative representation of the relationships among the strategies, all but one of which
were found to be conceptually distinct from the others. Hierarchical cluster analysis supported organizing the 73
strategies into 9 categories. The ratings data reflect those strategies identified as the most important and feasible.

Conclusions: This study provides initial validation of the implementation strategies within the ERIC compilation as
being conceptually distinct. The categorization and strategy ratings of importance and feasibility may facilitate the
search for, and selection of, strategies that are best suited for implementation efforts in a particular setting.

Keywords: Concept mapping, Implementation research, Implementation strategies, Mental health, US Department
of Veterans Affairs
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2Center for Clinical Management Research and Diabetes QUERI, VA Ann
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(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly credited. The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Waltz et al. Implementation Science  (2015) 10:109 
DOI 10.1186/s13012-015-0295-0



Utility of Compilation
● Identifying “building blocks” of multi-level, multi-faceted 

strategies for research and practice 
● Promoting a common language and improving reporting
● Tracking strategy use and assessing fidelity
● Highlighting under-researched strategies

21



Visibility and Application
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Helpful Extensions
● Adapted for school mental health settings (Cook et al., 

Under Review; Lyon et al., Under Review)
● Planned adaptation for child maltreatment prevention 

programs in LMICs (Martin et al., In Process)
● Technical assistance and uses of research evidence in 

child welfare (Metz, Boaz, & Powell, In Process)
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Complementary Resources

24

ORIGINAL ARTICLE

The Behavior Change Technique Taxonomy (v1)
of 93 Hierarchically Clustered Techniques: Building
an International Consensus for the Reporting
of Behavior Change Interventions

Susan Michie, DPhil, CPsychol & Michelle Richardson, PhD & Marie Johnston, PhD,
CPsychol & Charles Abraham, DPhil, CPsychol & Jill Francis, PhD, CPsychol &
Wendy Hardeman, PhD & Martin P. Eccles, MD & James Cane, PhD &

Caroline E. Wood, PhD

Published online: 20 March 2013
# The Society of Behavioral Medicine 2013

Abstract
Background CONSORT guidelines call for precise
reporting of behavior change interventions: we need rigor-
ous methods of characterizing active content of interven-
tions with precision and specificity.
Objectives The objective of this study is to develop an
extensive, consensually agreed hierarchically structured tax-
onomy of techniques [behavior change techniques (BCTs)]
used in behavior change interventions.
Methods In a Delphi-type exercise, 14 experts rated la-
bels and definitions of 124 BCTs from six published
classification systems. Another 18 experts grouped BCTs

according to similarity of active ingredients in an open-
sort task. Inter-rater agreement amongst six researchers
coding 85 intervention descriptions by BCTs was
assessed.
Results This resulted in 93 BCTs clustered into 16 groups.
Of the 26 BCTs occurring at least five times, 23 had adjust-
ed kappas of 0.60 or above.
Conclusions “BCT taxonomy v1,” an extensive taxonomy
of 93 consensually agreed, distinct BCTs, offers a step
change as a method for specifying interventions, but we
anticipate further development and evaluation based on
international, interdisciplinary consensus.

Electronic supplementary material The online version of this article
(doi:10.1007/s12160-013-9486-6) contains supplementary material,
which is available to authorized users.
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A taxonomy of behaviour change methods: an Intervention
Mapping approach
Gerjo Koka, Nell H. Gottliebb, Gjalt-Jorn Y. Petersa,c, Patricia Dolan Mullenb, Guy S. Parcelb,
Robert A.C. Ruitera, María E. Fernándezb, Christine Markhamb and L. Kay Bartholomewb

aSchool of Psychology & Neuroscience, Maastricht University, Maastricht, MD, The Netherlands; bSchool of Public
Health, University of Texas, Houston, TX, USA; cSchool of Psychology, Open University, Heerlen, DL, The Netherlands

ABSTRACT
In this paper, we introduce the Intervention Mapping (IM) taxonomy of
behaviour change methods and its potential to be developed into a
coding taxonomy. That is, although IM and its taxonomy of behaviour
change methods are not in fact new, because IM was originally developed
as a tool for intervention development, this potential was not immediately
apparent. Second, in explaining the IM taxonomy and defining the relevant
constructs, we call attention to the existence of parameters for
effectiveness of methods, and explicate the related distinction between
theory-based methods and practical applications and the probability that
poor translation of methods may lead to erroneous conclusions as to
method-effectiveness. Third, we recommend a minimal set of intervention
characteristics that may be reported when intervention descriptions and
evaluations are published. Specifying these characteristics can greatly
enhance the quality of our meta-analyses and other literature syntheses. In
conclusion, the dynamics of behaviour change are such that any taxonomy
of methods of behaviour change needs to acknowledge the importance of,
and provide instruments for dealing with, three conditions for effectiveness
for behaviour change methods. For a behaviour change method to be
effective: (1) it must target a determinant that predicts behaviour; (2) it
must be able to change that determinant; (3) it must be translated into a
practical application in a way that preserves the parameters for
effectiveness and fits with the target population, culture, and context. Thus,
taxonomies of methods of behaviour change must distinguish the specific
determinants that are targeted, practical, specific applications, and the
theory-based methods they embody. In addition, taxonomies should
acknowledge that the lists of behaviour change methods will be used by,
and should be used by, intervention developers. Ideally, the taxonomy
should be readily usable for this goal; but alternatively, it should be clear
how the information in the taxonomy can be used in practice. The IM
taxonomy satisfies these requirements, and it would be beneficial if other
taxonomies would be extended to also meet these needs.

ARTICLE HISTORY
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Accepted 24 July 2015

KEYWORDS
Taxonomy; behaviour
change; meta-analysis; meta-
analyses; review;
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Introduction

Recent attempts to establish a cumulative science of behaviour change have used taxonomies of
behaviour change techniques (or methods; BCTs) to derive effectiveness of such techniques
through meta-analysis of intervention evaluations (Michie & Johnston, 2012). These taxonomies

© 2015 The author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/Licenses/by/4.0/
), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Supplemental material for this article can be accessed here: http://dx.doi.org/10.1080/17437199.2015.1077155 or at http://osf.

io/sqtuz.
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Evidence for Strategies
● Some strategies have systematic reviews assessing their 

effectiveness (e.g., audit and feedback, opinion 
leaders, facilitation), whereas others are unlikely to be 
tested as stand-alone strategies (e.g., obtain formal 
commitments, shadowing clinicians)

● Increasingly, focus is not on whether or not they work, 
but how does it work? Why? Where? For whom? How can 
we enhance effectiveness?  

25
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Strategy Review Number of Trials Effect Sizes
Printed Educational Materials 14 Randomized Trials

31 ITS
Median absolute improvement 2.0% (range 0% to 
11%)

Educational Meetings 81 Randomized Trials Median absolute improvement 6% (IQR 1.8% to 
15.3%)

Educational Outreach 69 Randomized Trials Median absolute improvement in prescribing 
behaviors 4.8% (IQR 3% to 6.6%), other 
behaviors 6% (IQR 3.6% to 16%)

Local Opinion Leaders 18 Randomized Trials Median absolute improvement 12% (6% to 14.5%)

Audit and Feedback 140 Randomized Trials Median absolute improvement 4.3% (IQR .5 to 
16%)

Computerized Reminders 28 Randomized Trials Median absolute improvement 4.2% (IQR .8 to 
18.8%)

Tailored Interventions 26 Randomized Trials Meta-Regression using 15 trials. Pooled odds 
ratio of 1.56 (95% CI, 1.27 to 1.93, p < .001)

Examples of Cochrane EPOC reviews updated from Grimshaw et al. (2012)



Multi-faceted Strategies

● Mixed evidence regarding the effectiveness of 
multifaceted strategies. Two plausible explanations:

● Lack of a priori rationale for selection of components (could be 
“kitchen sink” approach)

● Some multifaceted strategies may focus on only one type of 
barrier; some single component strategies may address 
multiple barriers

27

Grimshaw et al. (2012); Lau et al. (2015); Squires et al. (2014); Wensing et al. (2017)



Resources to Assess Evidence
● Cochrane EPOC (epoc.cochrane.org)
● Campbell Collaboration (campbellcollaboration.org) 
● Health Systems Evidence (healthsystemsevidence.org)

28



Now what?

29

How do we design and 
tailor strategies?



Far Too Often We…

30

 

16 28 46 63 56 N = 

Absolute effect size 

Number of interventions in treatment group 

>4 4 3 2 1 

80% 

60% 

40% 

20% 

0% 

-20% 

-40% 

-60% 

-80% 

Most frequently used 
model of change: 

ISLAGIATT

-Martin Eccles

“It seemed like a good 
idea at the time!”

Grimshaw et al. (2004); Henggeler et al. (2002); Squires et al. (2014)

“Kitchen Sink” Approach



Implementation as Usual
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Powell et al. (2013); Powell (2014); Powell & Proctor (2016)

● Decision making not driven by evidence, theory, or 
implementation “best practices”

● Strategies not used with frequency, intensity, and 
fidelity required

● Wider range of strategies needed
● Organizational context poorly addressed



Tailored Strategies in Literature
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Cochrane Database of Systematic Reviews

Tailored interventions to address determinants of practice

(Review)

Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S, Robertson N, Wensing M,

Fiander M, Eccles MP, Godycki-Cwirko M, van Lieshout J, Jäger C

Baker R, Camosso-Stefinovic J, Gillies C, Shaw EJ, Cheater F, Flottorp S, Robertson N, Wensing M, Fiander M, Eccles MP, Godycki-Cwirko M,

van Lieshout J, Jäger C.

Tailored interventions to address determinants of practice.

Cochrane Database of Systematic Reviews 2015, Issue 4. Art. No.: CD005470.

DOI: 10.1002/14651858.CD005470.pub3.

www.cochranelibrary.com

Tailored interventions to address determinants of practice (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

15 cluster RCTs, OR = 1.56 (95% CI = 
1.27 to 1.93, p < .001)

“…results suggest a mismatch between 
identified barriers and the quality 

improvement interventions selected for use.”

Baker et al. (2015); Bosch et al. (2007)



Enhance Methods for Designing 
and Tailoring

33

● Need better methods for IDing and prioritizing barriers

● Need “systematic and rigorous methods…to enhance 
the linkage between identified barriers and strategies”

Baker et al. (2015); Bosch et al. (2007); Colquhoun et al. (2017); Grol et al. (2013); Powell et al. (2017)



Participation

Context

Theory

Evidence

The Ideal

34

Colquhoun et al. (2017); Powell et al. (2017)



Barrier-Strategy Linkages
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Identified barrier Relevant implementation strategies

Lack of knowledge Interactive education sessions

Perception/reality mismatch Audit and feedback

Lack of motivation Incentives/sanctions

Beliefs/attitudes Peer influence/opinion leaders

Systems of care Process redesign

Bhattacharyya (2012); Palda (2007)



Potential Methods
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SYSTEMATIC REVIEW Open Access

Methods for designing interventions to
change healthcare professionals’ behaviour:
a systematic review
Heather L. Colquhoun1*, Janet E. Squires2,3, Niina Kolehmainen4, Cynthia Fraser5 and Jeremy M. Grimshaw2,6

Abstract

Background: Systematic reviews consistently indicate that interventions to change healthcare professional (HCP)
behaviour are haphazardly designed and poorly specified. Clarity about methods for designing and specifying
interventions is needed. The objective of this review was to identify published methods for designing interventions
to change HCP behaviour.

Methods: A search of MEDLINE, Embase, and PsycINFO was conducted from 1996 to April 2015. Using inclusion/
exclusion criteria, a broad screen of abstracts by one rater was followed by a strict screen of full text for all
potentially relevant papers by three raters. An inductive approach was first applied to the included studies to
identify commonalities and differences between the descriptions of methods across the papers. Based on this
process and knowledge of related literatures, we developed a data extraction framework that included, e.g. level of
change (e.g. individual versus organization); context of development; a brief description of the method; tasks
included in the method (e.g. barrier identification, component selection, use of theory).

Results: 3966 titles and abstracts and 64 full-text papers were screened to yield 15 papers included in the review,
each outlining one design method. All of the papers reported methods developed within a specific context.
Thirteen papers included barrier identification and 13 included linking barriers to intervention components;
although not the same 13 papers. Thirteen papers targeted individual HCPs with only one paper targeting change
across individual, organization, and system levels. The use of theory and user engagement were included in 13/15
and 13/15 papers, respectively.

Conclusions: There is an agreement across methods of four tasks that need to be completed when designing
individual-level interventions: identifying barriers, selecting intervention components, using theory, and engaging
end-users. Methods also consist of further additional tasks. Examples of methods for designing the organisation and
system-level interventions were limited. Further analysis of design tasks could facilitate the development of detailed
guidelines for designing interventions.

Keywords: Knowledge translation, Systematic review, Intervention design, Methodology

* Correspondence: heather.colquhoun@utoronto.ca
1Department of Occupational Science and Occupational Therapy, University
of Toronto, 160-500 University Ave, Toronto, Ontario M5G 1V7, Canada
Full list of author information is available at the end of the article

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Colquhoun et al. Implementation Science  (2017) 12:30 
DOI 10.1186/s13012-017-0560-5

Colquhoun et al. (2017); Powell et al. (2017)



“ Identified 15 papers w/replicable methods

There appear to be four steps common to 
intervention design: barrier identification, 
linking barriers to intervention component 

selection, use of theory, and user engagement.

Limited methods target change in 
organizations or systems

37

Colquhoun et al. (2017)



COAST-IS Pilot Study
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Specify Mechanisms

39

● Focus on establishing mechanisms of change

● Identify mediators, moderators, and pre-conditions

● Increase use of causal theory and model proposed 
causal pathways

Lewis et al. (2017); National Institutes of Health (2016); Weiner et al. (2012); Williams et al. (2016)



Specifying Causal Pathways

40
Lewis et al. (2018)



Improve Description, Tracking, 
and Reporting

41

● Poor description, tracking, and reporting:

● Limits replication in science and practice

● Precludes answers to how and why strategies work

● Numerous reporting guidelines exist

● Need pragmatic approaches for tracking strategies

Albrecht et al. (2013); Boyd et al. (2018); Bunger et al. (2017); Hoffman et al. (2014); Proctor et al. (2013)



Poor Reporting Limits Evidence
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Understanding the Components of Quality
Improvement Collaboratives: A Systematic
Literature Review

ERUM NADEEM, 1 S . S E R E N E O L I N , 1

LAURA CAMPBELL H ILL , 2

KIMBERLY EATON H OAGWOOD, 1

and SARAH McCUE H ORWITZ 1

1New York University; 2Columbia University

Context: In response to national efforts to improve quality of care, policymak-
ers and health care leaders have increasingly turned to quality improvement
collaboratives (QICs) as an efficient approach to improving provider practices
and patient outcomes through the dissemination of evidence-based practices.
This article presents findings from a systematic review of the literature on QICs,
focusing on the identification of common components of QICs in health care
and exploring, when possible, relations between QIC components and outcomes
at the patient or provider level.

Methods: A systematic search of five major health care databases generated
294 unique articles, twenty-four of which met our criteria for inclusion in our
final analysis. These articles pertained to either randomized controlled trials
or quasi-experimental studies with comparison groups, and they reported the
findings from twenty different studies of QICs in health care. We coded the
articles to identify the components reported for each collaborative.

Findings: We found fourteen crosscutting components as common ingredients
in health care QICs (e.g., in-person learning sessions, phone meetings, data
reporting, leadership involvement, and training in QI methods). The collab-
oratives reported included, on average, six to seven of these components. The
most common were in-person learning sessions, plan-do-study-act (PDSA) cy-
cles, multidisciplinary QI teams, and data collection for QI. The outcomes data

Address correspondence to: Erum Nadeem, NYU Child Study Center, Department
of Child and Adolescent Psychiatry, One Park Avenue, 7th Floor, New York,
NY 10016 (email: Erum.Nadeem@nyumc.org).

The Milbank Quarterly, Vol. 91, No. 2, 2013 (pp. 354–394)
c⃝ 2013 Milbank Memorial Fund. Published by Wiley Periodicals Inc.

354

“Reporting on specific components of the 
collaborative was imprecise across articles, 
rendering it impossible to identify active QIC 
ingredients linked to improved care.”



Name it, Define it, Specify it!

43
acceptable or seem more ‘doable’), the adopter
(e.g., working to make individuals more accepting of
innovation), the system adopting the innovation, and
the diffusion system [73]. Other models have
followed suit in emphasizing the multi-level nature
of implementation. For instance, Shortell [75] advances
a model with four hierarchical levels involved in any
implementation of evidence-based care: the top level,
or policy context; two middle levels or organization
and group or team; and the bottom level of individual
behavior in implementation. The Consolidated
Framework for Implementation Research (CFIR)
[42], which extends Greenhalgh et al.’s [76] seminal
model, includes: intervention characteristics (e.g.,
evidence, adaptability, cost), outer setting (e.g.,
policies and incentives), inner setting (e.g., structural
characteristics of the organization, organizational
culture, implementation climate), characteristics of
individuals (e.g., self-efficacy), and the process of
implementation (e.g., planning, engaging, executing,
and reflecting). A recently published checklist for
identifying the determinants of practice includes
guideline factors; individual health professional
factors; patient factors; professional interactions;
incentives and resources; capacity for organizational
change; and social, political, and legal factors [43].
When the target is an individual, the recently revised
Theoretical Domains Framework [44] includes a
number of potential targets, such as an individual’s
knowledge; skills; roles; optimism; beliefs about
consequences; intentions; goals; memory, attention,
and decision processes; social influences; emotions;
and behavioural regulation. In fact, the multi-level

nature of implementation is reflected in the vast
majority of pertinent conceptual models. A review
of 61 conceptual models pertinent to dissemination
and implementation research found that 98% of the
included models addressed more than one of the
five ‘socioecological levels’ that they specified:
system-, community-, organization-, individual-,
and policy-levels [41].
Yet too rarely are the specific targets of
implementation strategies clearly stated. Specifying
the target is necessary because it helps focus the use
of the strategy and suggests where and how outcomes
should be measured. This is particularly important
when reporting complex multifaceted implementation
strategies, and the notion here is to be as specific as
possible and to rely upon existing conceptual models
and frameworks to identify relevant targets.

d) Temporality
The order or sequence of strategy use may be
critical in some cases. For instance, Lyon et al. [77]
suggest that strategies to boost providers’ motivation
to learn new treatments may need to precede other
common implementation strategies such as training
and supervision. Several ‘branded’ multifaceted
implementation strategies such as ARC
organizational implementation strategy [27,28,35],
the Replicating Effective Practices framework
[32,33], and the Getting to Outcomes framework
[31] also lend support to the potential importance of
temporality by suggesting specific sequences for the
application of component implementation strategies
across implementation stages.

Table 2 Specification of two implementation strategies
Domain Strategy: clinical supervision Strategy: clinician implementation team

Actor(s) Clinician who is expert in the clinical innovation and
recommended by the treatment developer.

A team of clinicians who are implementing the clinical
innovation.

Action(s) Provides clinical supervision via phone to answer questions,
review case implementation, make suggestions, and provide
encouragement.

Reflect on the implementation effort, share lessons learned,
support learning, and propose changes to be implemented
in small cycles of change.

Target(s) of the
action

Clinicians newly trained in the innovation. Clinicians newly trained in the innovation.

Knowledge about the innovation, skills to use the innovation,
optimism that the innovation will be effective, and improved
ability to access details about how to use the innovation
without prompts.

Knowledge about how to use the innovation in this context,
intentions to use the innovation, social influences.

Temporality Clinical supervision should begin within one week following
the end of didactic training.

First meeting should be within two weeks of initial training.

Dose Once per week for 15 minutes for 12 weeks, plus follow-up
booster sessions at 20 and 36 weeks.

Once monthly for one hour for the first six months.

Implementation
outcome(s) affected

Uptake of the innovation, penetration among eligible clients/
patients, fidelity to the protocol of the clinical innovation.

Uptake of the innovation, penetration among eligible
clients/patients, fidelity to the protocol of the clinical
innovation, sustainability of the innovation.

Justification Research that suggests that post-training coaching is more
important than quality or type of training received [70].

Cooperative learning theory [71].

Proctor et al. Implementation Science 2013, 8:139 Page 6 of 11
http://www.implementationscience.com/content/8/1/139

Proctor, Powell, & McMillen (2013)
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Applied Example
TF-CBT Learning Collaborative (11 component 
strategies*)● Prepare change package

● Commitment

● Learning sessions

● PDSA cycles

● Conference calls

● Web support

● Quality improvement technique 
training

● Metrics reporting

● Coaching calls

● Onsite visits

● Rostering

*Each specified according to Proctor et al. (2013) standards



45

Bunger et al. (2014)

Table 1 Specification of the TF-CBT learning collaboratives (LCs)

Goal Expand regional capacity to meet the mental health service needs of youth who have experienced trauma by scaling up TF-CBT among behavioral health agencies funded by the county

Description The LCs focused on providing clinical training and consultation for clinicians, supervisors, and senior leaders from participating agencies. The LCs also provided training on quality improvement
techniques for senior leaders

Actors -Faculty experts from a local university-based treatment center designed and conducted the LCs, and trained and supported clinicians from other agencies to implement TF-CBT

-Agency Implementation Teams (comprised of senior leaders, supervisors, and clinicians) were tasked with implementing TF-CBT

Specification of LC components

Actions Target Temporality Dose Outcome Justificationa

Preparatory work

Prepare
change
package

Faculty experts prepare resources on TF-CBT,
and implementation strategies

Agency implementation team members’ knowledge Before learning
sessions

Once Adoption,
fidelity,
penetration,
and
sustainment of
TF-CBT

Theoretical

Knowledge (CFIR & TDF);
planning (CFIR)

Empirical

Farmer et al. (2011)

Commitment Implementation team members describe their
commitment to, and resources allocated for
implementing TF-CBT

Agency implementation team members’ awareness of
their readiness to implement

Before learning
sessions; before TF-
CBT
implementation

Once Adoption,
fidelity,
penetration,
and
sustainment of
TF-CBT

Theoretical

Leadership engagement; planning
(CFIR); intentions;
environmental context and
resources (TDF)

Active learning

Learning
sessions

Present information about trauma and TF-CBT
practice components; skill practice and
behavioral rehearsal; case vignettes
and problem-based learning; share
experiences, expertise, and lessons
learned

Agency implementation team members’ knowledge,
skills, and access to expertise within and outside of
their home agency

3 sessions over
12 months (approx.
month 1, months
3–4, month 9)

Three
2-day
sessions

Adoption,
fidelity,
penetration,
and
sustainment of
TF-CBT

Theoretical

Knowledge (CFIR & TDF); self-
efficacy (CFIR); skills; beliefs
about capabilities (TDF)

Empirical

Herschell et al. (2010)

PDSA cycles Use TF-CBT with test cases, identify barriers,
plan strategies to remove barriers, study and
refine strategy; support learning within
teams; support team members

Agency implementation team members’ knowledge,
skills, access to clinical expertise at their home
agency; Removes barriers; Promotes supportive
organizational climate for TF-CBT

Three action periods
in between learning
sessions

12 months
total

Adoption,
fidelity,
penetration,
and
sustainment of
TF-CBT

Theoretical

Planning; executing; reflecting &
evaluating (CFIR);
environmental context and
resources (TDF)

Empirical

Taylor et al. (2014)

Supports

Conference
calls

Faculty experts organize senior leader,
supervisor, and clinician conference calls for
participants to share strategies across sites
and speed implementation

Agency implementation team members’ knowledge,
skills, access to clinical and implementation
expertise outside of their home agency

Monthly (for
clinicians and
supervisors); every
other month (senior
leaders)

One hour
per call

Adoption,
fidelity,
penetration,
and
sustainment of
TF-CBT

Theoretical

Cosmopolitanism; peer pressure,
reflecting & evaluating (CFIR);
knowledge (CFIR & TDF);
social influences (TDF)

Empirical

Palinkas et al. (2013, 2014)
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Abstract

Background: Published descriptions of implementation strategies often lack precision and consistency, limiting
replicability and slowing accumulation of knowledge. Recent publication guidelines for implementation strategies
call for improved description of the activities, dose, rationale and expected outcome(s) of strategies. However,
capturing implementation strategies with this level of detail can be challenging, as responsibility for
implementation is often diffuse and strategies may be flexibly applied as barriers and challenges emerge. We
describe and demonstrate the development and application of a practical approach to identifying implementation
strategies used in research and practice that could be used to guide their description and specification.

Methods: An approach to tracking implementation strategies using activity logs completed by project personnel
was developed to facilitate identification of discrete strategies. This approach was piloted in the context of a
multi-component project to improve children’s access to behavioural health services in a county-based child
welfare agency. Key project personnel completed monthly activity logs that gathered data on strategies used over
17 months. Logs collected information about implementation activities, intent, duration and individuals involved.
Using a consensus approach, two sets of coders categorised each activity based upon Powell et al.’s (Med Care Res
Rev 69:123–57, 2012) taxonomy of implementation strategies.

Results: Participants reported on 473 activities, which represent 45 unique strategies. Initial implementation was
characterised by planning strategies followed by educational strategies. After project launch, quality management
strategies predominated, suggesting a progression of implementation over time. Together, these strategies
accounted for 1594 person-hours, many of which were reported by the leadership team that was responsible for
project design, implementation and oversight.

Conclusions: This approach allows for identifying discrete implementation strategies used over time, estimating
dose, describing temporal ordering of implementation strategies, and pinpointing the major implementation actors.
This detail could facilitate clear reporting of a full range of implementation strategies, including those that may be
less observable. This approach could lead to a more nuanced understanding of what it takes to implement
different innovations, the types of strategies that are most useful during specific phases of implementation, and
how implementation strategies need to be adaptively applied throughout the course of a given initiative.
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A Method for Tracking Implementation Strategies:
An Exemplar Implementing Measurement-Based Care in

Community Behavioral Health Clinics
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Implementation experts suggest tailoring strategies to the
intended context may enhance outcomes. However, it remains
unclear which strategies are best suited to address specific
barriers to implementation, in part because few measurement
methods exist that adhere to recommendations for reporting. In
the context of a dynamic cluster randomized trial comparing a
standardized to tailored approach to implementing
measurement-based care (MBC), this study aimed to
(a) describe a method for tracking implementation strategies,
(b) demonstrate the method by tracking strategies generated by
teams tasked with implementing MBC at their clinics in the
tailored condition, and (c) conduct preliminary examinations of
the relation between strategy use and implementation outcomes
(i.e., self-reported fidelity to MBC). The method consisted of a
coding form based on Proctor, Powell, and McMillen (2013)

implementation strategy reporting guidelines and Powell et al.’s
(2012) taxonomy to facilitate specification of the strategies. A
trained research specialist coded digitally recorded implemen-
tation team meetings. The method allowed for the following
characterization of strategy use. Each site generated 39 unique
strategies across an average of six meetings in five months.
Therewas little variability in the use of types of implementation
strategies across sites with the following order of prevalence:
quality management (50.00%), restructuring (16.53%), com-
munication (15.68%), education (8.90%), planning (7.20%),
and financing (1.69%). We identified a new category of
strategies not captured by the existing taxonomy, labeled
“communication.” There was no evidence that number of
implementation strategies enacted was statistically significantly
associatedwith changes in self-reported fidelity toMBC—how-
ever, financing strategieswere associatedwith increased fidelity.
This method has the capacity to yield rich data that will inform
investigations into tailored implementation approaches.

Keywords: implementation strategy; implementation team;
measurement-based care

EFFECTIVELY IMPLEMENTING AND SUSTAINING evidence-
based interventions in community behavioral health
service settings requires thoughtful selection and
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Conduct More Comparative 
Effectiveness Research
● Diversify the strategies tested

● Need for more comparative studies of discrete, 
multifaceted, and tailored strategies

● Utilize a wider range of designs and methods
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Brown et al. (2017); Institute of Medicine (2009); Lau et al. (2015); Mazucca et al. (2018); Powell et al. (2014)  



Increase Economic Evaluations

48

● In a review of 235 implementation studies, only 10% 
provided information about implementation costs

● Severely inhibits decision making regarding strategies
● Practical tools have been developed (e.g., COINS)
● Common framework facilitating comparability is needed

Raghavan et al. (2018); Saldana et al. (2014); Vale et al. (2007) 



Discussion

1 2 3 4

Defining Implementation Science and 
Understanding Implementation Science 
in Practice
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