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WHAT IS IMPLEMENTATION SCIENCE?

Presenter
Presentation Notes
I’d like to take a few minutes to orient everyone to implementation science on the assumption that some folks joining this talk might have heard about implementation science but don’t know much about it. 






IMPLEMENTATION SCIENCE DEFINED

The scientific study of methods to promote the 

integration of research findings and evidence-based 

interventions into healthcare practice and policy. 

Presenter
Presentation Notes
So, what is implementation science? The US National Institutes of Health defines implementation science (or implementation research) as the scientific study of methods to promote the integration of research findings and evidence-based interventions into healthcare practice and policy. That definition works for me, but it often generates blank stares when I use it to describe implementation science to people outside my field. So, let me break it down in simpler terms and compare implementation research with effectiveness research. 



IMPLEMENTATION SCIENCE MADE SIMPLE

Examples:
Training, audit and feedback, opinion leaders
clinical reminders, decision support, task shifting

% clinicians delivering EBP, % patients receiving
EBP, guideline adherence, competence

What is implementation research 
and how does it differ from 

effectiveness research?

Presenter
Presentation Notes
Implementation research starts with evidence-based interventions. These interventions could be programs, practices, principles, procedures, products, pills, or policies. We call these the 7 Ps. What’s important is that these interventions should have some evidence supporting them. Let’s call the evidence-based intervention the thing that we want to see implemented. When we do effectiveness research, we evaluate whether the thing works. The primary research question is: does the thing improve health outcomes?When we do implementation research, we study how best to help people and places do the thing. If effectiveness research answers the “what” question, what things should we do to improve health outcomes, then implementation research answers the “how” question, how to do get the thing done, how do we get it integrated into routine practice.Implementation strategies are the stuff that we do to try to help people and places do the thing. We can do all kinds of stuff to help people do the thing. [ADVANCE] We can use training to help them do the thing. We could use audit and feedback to do the thing. We could enlist the help of opinion leaders to do the thing. And so on. The main outcomes in effectiveness research are health outcomes. Does the thing improve health? The main outcomes in implementation research focus on how much or how well people and places do the thing. Good examples of implementation outcomes include the percentage of clinicians delivering the thing, the percentage of eligible patients receiving thing, the extent to which clinicians are following the guideline for the thing, or even the skill with which clinicians deliver the thing. In a sense, implementation research pick up where effectiveness research leave off. Once we have sufficient evidence to support doing the thing, we turn our attention to how to get the thing integrated into routine practice. 



WHEN TO DO IMPLEMENTATION SCIENCE

“Hybrid designs blend design characteristics of effectiveness and implementation studies 
to generate timely uptake of desirable interventions, more effective implementation 

strategies, and more relevant information for future scale-up activities.”
Rabin & Brownson, Dissemination and Implementation Research in Health, 2018

Presenter
Presentation Notes
This “subway” map makes this point clearer. If an intervention hasn’t demonstrated efficacy, then we need to do efficacy research, although even at this stage we should be thinking about implementation issues down the road. If the intervention has demonstrated efficacy under controlled conditions, but not effectiveness under real-world conditions, then we need to do effectiveness research, perhaps through pragmatic trials. If the intervention has demonstrated effectiveness under real-world conditions, then we can move onto implementation research. We can do formative implementation research to understand the context of implementation. For example, we can investigate the barriers and facilitators to implementing the intervention. We can then design and test implementation strategies, perhaps through implementation trials where the primary outcomes are how much and how well the intervention is delivered. There are many interventions backed by solid evidence. For these interventions, the priority is not evaluating whether the intervention works, but rather testing strategies or methods for getting it done in routine practice. For example, we don’t need more effectiveness trials of colorectal cancer screening tests. We know they work. The question now is, how do increase colorectal cancer screening rates, especially in safety-net settings  where there are real disparities in screening rates. If the intervention has not demonstrated effectiveness under real-work conditions, or the evidence is limited in quantity or scope, then we could conduct a hybrid effectiveness-implementation trial where we ask both a “what” and a “how” question in the same study. Hybrid trials blend design characteristics of effectiveness and implementation studies to generate timely uptake of desirable interventions, more effective implementation strategies, and more relevant information for future scale-up activities. 



THREE TYPES OF HYBRID STUDY DESIGNS

Clinical efficacy 
research

Clinical effectiveness 
research

Implementation 
research

Improved public 
health outcomes

Hybrid Type 1
Primary: Effectiveness

Secondary: Implementation

Hybrid Type 2
Equal focus on effectiveness and 

implementation

Hybrid Type 3
Primary: Implementation
Secondary: Effectiveness

Primary aim: Determine effectiveness 
of an intervention
Secondary aim: Better understand 
context for implementation

Primary aim: Determine effectiveness of an intervention
Co-primary or secondary aim: Determine feasibility 
and/or (potential) impact of an implementation strategy

Primary aim: Determine impact of 
an implementation strategy
Co-primary or secondary aim: 
Assess clinical outcomes associated 
with implementation

Presenter
Presentation Notes
There are three types of hybrid effectiveness-implementation study designs. In a Hybrid 1 design, the primary aim is to determine the effectiveness of the intervention and the secondary aim is to better understand the context of implementation. This design looks and feels like an effectiveness study, but with a twist. We focus primarily on whether the thing works, but we also examine the barriers and facilitators to doing the thing or how acceptable, feasible, or appropriate the thing is from the perspective of clinicians or patients or both. In a Hybrid 3 design, the primary aim is to determine the impact of an implementation strategy and the secondary aim is to assess health outcomes associated with implementing the intervention. This design looks and feels like an implementation study, but with a twist. We focus primarily on whether the implementation strategy increases how much or how well people or places do the thing, but we also look at whether the thing works as well when implemented this way as it did when tested in effectiveness research. We might do a Hybrid 3 for example, we want to implement a thing that has good evidence behind it, but we’re going to adapt the thing or implement it in settings or with patients that differ from those in the original effectiveness research. The more we stray from the evidence-base supporting the thing, the more we want to assess whether the thing still works. In a Hybrid 2, the primary aims are two-fold:  determine whether the thing works and figure out how to implement the thing. 



HYBRID 1 EXAMPLE

Specific Aims:
1. Evaluate the clinical 

effectiveness of a digital 
Diabetes Prevention Program 
versus a small-group diabetes 
prevention class. 

2. Assess the potential for future 
adoption, implementation and 
sustainability of a digital 
Diabetes Prevention Program 
within a regional healthcare 
system.

Presenter
Presentation Notes
Here’s an example of a Hybrid 1 trial. The primary aim is to Evaluate the clinical effectiveness of a digital Diabetes Prevention Program versus a small-group diabetes prevention class. The secondary aim is to assess the potential for future adoption, implementation and sustainability of a digital Diabetes Prevention Program within a regional healthcare system.



HYBRID 2 EXAMPLE

Specific Aims:
1. Evaluate the effectiveness and cost-

effectiveness of TF-CBT in schools 
versus an enhance treatment-as-usual 
condition. 

2. Evaluate the impact and cost-
effectiveness of BASIS versus attention 
control

Presenter
Presentation Notes
Here’s an example of a Hybrid 2 trial. The specific aims are to:Evaluate the effectiveness and cost-effectiveness of TF-CBT in schools versus an enhance treatment-as-usual condition. Evaluate the impact and cost-effectiveness of BASIS versus attention control



HYBRID 3 EXAMPLE

Specific Aims: 
1. Determine if implementation 

facilitation leads to uptake and 
sustained use of Primary Care-
Integrated Pain Support (PIPS) 
collaborative clinical care program. 

2. Examine the effectiveness of PIPS on 
clinical outcomes, including transitions 
to safer medication regimens and 
uptake of complementary and 
integrated health (CIH) treatments. 

3. Determine the budget impact of 
implementation of PIPS.

Presenter
Presentation Notes
Finally, here’s an example of a Hybrid 3 trial. Here the primary aim is to determine if implementation facilitation leads to uptake and sustained use of Primary Care-Integrated Pain Support (PIPS) collaborative clinical care program. The secondary aim is to examine the effectiveness of PIPS on clinical outcomes, including transitions to safer medication regimens and uptake of complementary and integrated health (CIH) treatments. Note the third aim is also an implementation-focused aim rather than an effectiveness aim. Many implementation science studies include an analysis of the cost of implementing an evidence-based intervention. This is often crucial information for would-be implementers. Organizational leaders want to know: how much is it going to cost to implement the thing? They often don’t care about how cost effective the thing is, say from a societal or payer perspective. They want to know:  what’s the budget impact of implementing the thing?



WHAT ELSE CAN YOU DO WITH IMPLEMENTATION SCIENCE?

Presenter
Presentation Notes
So far, I have focused on hybrid effectiveness-implementation trials. But that’s not all that you can do with implementation science. We can also use implementation science frameworks and qualitative research methods to investigate the barriers and enablers to guideline-recommended diagnosis and management of dementia in general practice, for example. Likewise, we can use implementation science theories and mixed-methods to examine the organizational factors associated with the readiness to implement a primary care based telemedicine behavioral program to improve blood pressure control.These are just two examples, and I hope they are relevant one, of how implementation science can be used to facilitate the integration of evidence-based interventions into routine care delivery. 



WHAT DOES IMPLEMENTATION SCIENCE BRING TO THE TABLE?

Focus on 
implementation

Theories, models, 
and frameworks 

Assessment tools

Implementation 
strategies 

Methods 

Presenter
Presentation Notes
Let me conclude this introductory portion of the talk by highlighting what implementation science brings to the table. First, and foremost, implementation science brings focused attention on implementation. It focuses on the “how” rather than the “what” – how do we help people and places do the “thing” with consistency and quality. This is important because interventions that don’t get used consistently or used well don’t improve health outcomes, no matter how effective they are.   Second, implementation science brings theories, models, and frameworks for investigating implementation related questions. We have lots of TMFs in implementation science. We have process models that describe or prescribe steps or activities for implementation, explanatory frameworks that identify the multilevel factors that influence implementation, and evaluation frameworks for assessing the success or effectiveness of implementation. Third, implementation science brings assessment tools for investigating implementation context, implementation processes, and implementation outcomes. On the qualitative side, we have templates and tools for collecting and analyzing qualitative data, and increasingly we have reliable, valid, and brief measures for assessing implementation context, processes, and outcomesFourth, implementation science brings implementation strategies to the table. We have inventories of implementation strategies that can be matched to implementation barriers. We have guides and tools for designing implementation strategies. And we have a growing evidence base for selected strategiesFinally, implementation science brings some distinctive methods to the table. I have mentioned the hybrid effectiveness-implementation study designs, but we are also adapting or developing methods for rapid qualitative data analysis, approaches for matching implementation strategies to implementation barriers, research designs for optimizing implementation strategies before deployment and evaluation.



SO, WHAT IS THE PROBLEM?

Presenter
Presentation Notes
This all sounds great. So, what’s the problem? Well, there are several important problems in implementation science that we need to address. I’m going to highlight one important problem or “grand challenge,” and talk about some of the work that my team and I are doing to address it.



SUBOPTIMAL IMPLEMENTATION IN RESEARCH AND PRACTICE

In “implementation as usual,”
implementation strategies are not 
matched to important contextual 
factors.

Optimized implementation happens 
when strategies employed to implement 
evidence-based interventions truly 
address key barriers in 
the specific settings in which 
implementation occurs, and when those 
strategies reflect the best possible 
methods to address those barriers.

Examples: Suboptimal Implementation

• Healthcare system employs untailored (“what we 
always do”) strategies to implement hereditary 
cancer risk assessment program; program uptake 
remains low.

• Safety-net clinic uses inefficient workflow to 
implement mailed fecal immunochemical test (FIT) 
program; program reach suffers.

• Healthcare system uses general, untested patient 
outreach materials that do not address women’s 
barriers to completing home-based HPV test; 
completion rates do not increase
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The grand challenge that we seek to address is that of suboptimal implementation. Suboptimal implementation occurs all too often in implementation research and implementation practice. A key contributor to suboptimal implementation is that implementation strategies are not matched to important contextual factors. That is, the stuff we do to help people and places do the thing are not well matched to the barriers to doing the thing in the setting in which implementation occurs. You can see in this slide a few examples of suboptimal implementation of evidence-based interventions in cancer prevention and control. Instead of selecting implementation strategies to address high-priority implementation barriers, they are selected instead based on personal preference, organizational routine, ISLAGIATT (“it seemed like a good idea at the time”), and other criteria. The problem here is twofold. Not only are strategies selected that do not address key barriers, but the strategies themselves do not reflect the best possible method to address those barriers given constraints. 



SUBOPTIMAL IMPLEMENTATION IN RESEARCH AND PRACTICE

Implementation science can help:

1. Generate robust methods for 
assessing context, prioritizing 
barriers, and matching strategies 
to barriers.

2. Generate useful guidance on 
designing and deploying 
strategies for optimal 
effectiveness, efficiency, or fit 
with local resources. 

But only if we address 4 critical barriers:

1. Underdeveloped methods for barrier 
identification and prioritization.

2. Incomplete knowledge of strategy 
mechanisms.

3. Underutilization of methods for 
optimizing strategies.

4. Poor measurement of implementation 
constructs

Presenter
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We argue that implementation science can support optimized implementation by generating robust, practical methods for assessing context, prioritizing implementation barriers, and matching strategies to prioritized barriers. With these methods, implementers could apply the right strategies to high-priority barriers, thereby avoiding strategy-barrier mismatch. Further, implementation science can also support optimized implementation by generating useful guidance on designing and deploying strategies for optimal effectiveness, efficiency, or fit with local resources. Such guidance is lacking even for established strategies like audit and feedback, which can be carried out in many ways, some more effective, efficient, or better fitting than others. With such guidance, implementers could use optimized strategies for EBI implementation, for example, the most effective form of audit and feedback in terms of frequency, format, and comparator. For implementation science to support optimized implementation, four critical barriers must be overcome: underdeveloped methods for barrier identification and prioritization, incomplete knowledge of strategy mechanisms (a requisite for strategy-barrier matching); underutilization of methods for optimizing strategies; and poor measurement of implementation constructs.



OPTIMIZING IMPLEMENTATION IN RESEARCH AND PRACTICE

Presenter
Presentation Notes
Through two P50 research centers and an R01 research grant, my team and I are addressing this grand challenge of optimizing implementation by developing, testing, and refining improved methods for identifying and prioritizing implementation barriers, matching implementation strategies to prioritized implementation barriers, and optimizing strategy design for efficiency, effectiveness, resources, and fit. As you can see, we have “bucketed” or grouped these methods into three stages. 



HOW ARE WE ADDRESSING THE “GRAND 
CHALLENGE” OF OPTIMIZING IMPLEMENTATION?

Presenter
Presentation Notes
Let me tell you a bit about how we are addressing this grand challenge. 



STAGE 1: METHODS TO IDENTIFY AND PRIORITIZE IMPLEMENTATION BARRIERS

Problems with Currently Used Methods:

1. They typically do not consider relevant 
barriers identified in the literature.

2. They are subject to issues of recall, bias, and 
social desirability

3. They do not sufficiently engage the end user 
in the EBI prior to assessment

4. Barrier prioritization relies on stakeholder 
ratings of perceived qualities which may have 
little to do with impact.

Presenter
Presentation Notes
This stage uses methods to identify barriers of implementation success that are active in the specific implementation setting of concern. We know that strategies that are not well-matched to high-priority barriers operating in the implementation setting are unlikely to be effective. However, the existing methods in implementation science for identifying and prioritizing barriers have at least four limitations: They typically do not consider relevant barriers identified in the literature;They are subject to issues of recall, bias, and social desirability;They do not sufficiently engage the end-user of the EBI prior to assessment;Barrier prioritization typically relies on stakeholder ratings of perceived qualities like the feasibility of addressing those barrier, which is important but has little or nothing to do with the impact addressing that barrier would have on success. �



STAGE 1: METHODS TO IDENTIFY AND PRIORITIZE IMPLEMENTATION BARRIERS

Rapid evidence synthesis is a 
series of methods that adapts 
systematic review methods for 
shorter timelines than for a full 
systematic review. 

Presenter
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Rapid evidence synthesis is one of the methods that we are developing, testing, and refining to address the limitations of current methods for barrier identification.  Rapid evidence synthesis is a collection of methods that adapts systematic review methods for shorter timelines than for a full systematic review. The evidence reviews produced using rapid evidence synthesis methods can be used to inform planned or in-progress research projects, including funding proposals. It can be combined with the other methods, such as those I’m going to talk about, to develop and optimize implementationWe have developed a toolkit, which we have tested and refined in pilot studies conducted through the P50 research centers that provides:An overview of evidence synthesis products, including rapid evidence synthesis methods, with guidance for selecting among them. Step-by-step instructions for conducting a rapid evidence syntheses that can be completed in 1-4 monthsGuidance on ways to disseminate your evidence synthesisExamples of the evidence synthesis process conducted in the pilot studiesThe primary audience for this toolkit is implementation scientists who have some familiarity with navigating the scientific literature. It is user-friendly enough for implementers to use; however, we recognize that implementers are unlikely to have access to subscription-only scientific literature. 



STAGE 1: METHODS TO IDENTIFY AND PRIORITIZE IMPLEMENTATION BARRIERS

Rapid ethnographic assessment is 
used to efficiently gather ethnographic 
data about determinants by seeking to 
understand the people, tasks, and 
environments involved from 
stakeholder perspectives. This is 
achieved primarily by engaging 
stakeholders as active participants and 
applying user-centered approaches to 
efficiently elicit information.

Presenter
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Rapid ethnographic assessment is another method that we have developed, tested and refined to overcome the limitations of current methods for barrier identification.  Rapid ethnographic assessment (or REA) is used to efficiently gather ethnographic data about determinants by seeking to understand the people, tasks, and environments involved from stakeholder perspectives. This is achieved primarily by engaging stakeholders as active participants and applying user-centered approaches to efficiently elicit information.REA takes the key features of ethnography and adapts them to the short timelines and need for quick, actionable results. Again, we have developed a REA toolkit that we tested and refined in pilot studies conducted through the P50 research centers. The toolkit provides guidance on using REA to support success in implementation science projects. Throughout the toolkit, you can find questions, prompts, explanations, and examples to give you a solid foundation in REA as you consider or prepare to apply it. For me, one of the exciting uses of REA is to uncover unseen barriers of implementation, meaning features of the setting that people who work in it "take for granted" and may no longer notice. REA has lots of other uses in implementation science, but for the sake of time, I will hold off describing them. [ADVANCE] Capture, document, and encourage reflection on implementation processes, especially those centered on individual interactions Observe and document fidelity to interventions and understand the implementation context of one or multiple settings Understand the reasons an intervention may have been adapted to a particular context. REA enables capturing nuances in the environment and people’s motivations and actions Learn about diverse stakeholders’ perspectives, especially those often overlooked (for example, frontline health care professionals or administrative staff) Assess effectiveness of implementation strategies (McCullough et al., 2015) and gain insights that can be quickly applied to improve design and implementation of interventions 



STAGE 1: METHODS TO IDENTIFY AND PRIORITIZE IMPLEMENTATION BARRIERS

Design probes are user-centered 
research toolkits that utilize items 
such as disposable cameras, 
albums, and illustrated cards. End 
users are prompted to take pictures, 
make diary entries, draw maps, or 
make collages in response to tasks 
such as “Describe a typical day” or 
“Describe using [the evidence-based 
intervention]”.

Presenter
Presentation Notes
Design probes are a third method that we have developed, tested, and refined to improve upon current methods for barrier identification. This method elicits information that is new and different from observations and interviews. They are user-centered research toolkits with items such as disposable cameras, albums, and illustrated cards. Participants are prompted to take pictures, make diary entries, draw maps, or make collages in response to tasks such as “Describe a typical day” or “Describe using [the EBI].” With design probes, participants observe, reflect on, and report experiences to generate insights, reveal hidden ideas, and illuminate lived experiences (e.g., feelings, attitudes). Following REA focused interviews, research team members will leave design probe toolkits with participants, asking them to complete the task within a week and return toolkits via self-addressed, postage-paid mail. In follow-up phone interviews, research team members will invite participants to reflect on their responses to the task. I see design kits as an interesting complementary method for identifying new barriers, corroborating barriers discovered via REA, and describing the salience, meaning, and importance of barriers to participants. 



STAGE 1: METHODS TO IDENTIFY AND PRIORITIZE IMPLEMENTATION BARRIERS

Expanded set of criteria for 
prioritizing implementation 
determinants (e.g., barriers) to 
facilitate selection of strategies that 
target “high priority” determinants

Presenter
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Finally, we have developed, tested, and revised methods for prioritizing identified barriers that, we believe, improves upon current methods for doing so. Our barrier prioritization toolkit contains:Expanded set of criteria for prioritizing implementation barriers. Identified barriers can be rated based on importance, frequency, duration, addressability, timing, and equity impact. We encourage researchers and implementers to pick and choose those criteria that make most sense for them Scoring systems for rating barriers using the criteriaGuidance for using scores and criteriaFree or low-cost tools to support rating barriersTemplates for visualizing rating resultsRecommendations for identifying and addressing interdependence among barriersThis toolkit is for researchers implementing an EBI at a specific setting such as a clinic or school. This toolkit may also be helpful for partners or collaborators at the site who are helping to implement the EBI.



STAGE 2: METHODS MATCH STRATEGIES TO IMPLEMENTATION BARRIERS

Problems with Currently Used Methods:

1. Although strategies have been compiled, 
labeled, and defined, their mechanisms 
remain largely unknown.

2. CFIR-ERIC Matching Tool based on low expert 
consensus 

3. Intervention mapping requires more technical 
expertise than implementation researchers 
have and more resources than settings have.

4. DAGs and path models are useful for other 
purposes

5. Implementation Research Logic Model 
requires a “logical leap.” 
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In addition to improving upon methods for identifying and prioritizing implementation barriers, we are also improving upon methods for selecting implementation strategies that are well matched or well suited for addressing prioritized barriers. Our approach here centers on identifying the mechanisms of implementation strategies.  Mechanisms are the processes through which strategies produce their effects. Much like knowing how hammers and screwdrivers work supports the selection of one tool over the other for specific tasks (e.g., hanging a picture), knowing how strategies work supports effective matching of strategies to barriers. Matching strategies to barriers absent knowledge of mechanisms is largely guesswork, like reaching into a toolbox not knowing how the tools work and therefore not knowing which tool is most effective for hanging a picture on a wall. �In our view, the approach we are taking can address the problems we see with currently used methods for matching strategies to barriers. Since this might be too much insider baseball, I’m going to skip over this. We can come back to it if anyone is interested. The biggest problem is that for most strategies, the mechanisms through which they work are largely unknown. This is probably why the CFIR-ERIC matching tool is not very useful for strategy-barrier mapping. The low expert consensus informing this tool reflects the guesswork involved in matching strategies to barriers absent knowledge of mechanisms. Other approaches like intervention mapping work much better than the CFIR-ERIC matching took but they requires more technical expertise than implementation researchers have and more resources than settings have.



STAGE 2: METHODS TO IDENTIFY AND IMPLEMENTATION BARRIERS

Causal Pathway Diagrams (CPDs) as a 
visualization tool to represent the:

• Strategy and its core components
• Mechanism(s) through which it the strategy 

is thought to operate
• Determinants it is intended to address 
• Contextual factors that may impede or 

facilitate the strategy’s effectiveness
• Outcomes that should be expected if the 

strategy is operating as intended. 
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Presentation Notes
Causal pathway diagrams are a method that we have developed, tested, and refined to improve upon current methods for matching strategies to barriers. A causal pathway diagram (or CPD) as a visualization tool to represent the:Strategy and its core componentsMechanism(s) through which it the strategy is thought to operateDeterminants it is intended to address Contextual factors that may impede or facilitate the strategy’s effectivenessOutcomes that should be expected if the strategy is operating as intended. We have developed a toolkit for developing CPDs that can be used to:  Select and match strategiesStreamline multicomponent strategiesBuild multi-level or multicomponent strategiesConduct mechanistic implementation research Monitor strategy deployment for early signal the strategy is workingGuide post-hoc assessment when strategies don’t work



THEORIZING IMPLEMENTATION STRATEGIES

https://www.frontiersin.org/articles/10.3389/fpubh.2018.00136/full

Presenter
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Here’s a CPD for clinical reminders, operationalized as an EHR decision support prompt for depression screening. 



MECHANISMS: The MECHANics of Implementation Strategies and MeasureS 

Deep Dive 1 Deep Dive 2 Deep Dive 3

Task shifting Conduct educational outreach visits Organize implementation teams
Clinical reminders Create implementation blueprint Use practice facilitation
Create a learning collaborative Provide ongoing consultation Innovation championing
Conduct educational meetings Assess and redesign workflow Use patient/family testimonials
Local opinion leaders Use train-the-trainer strategies Computerized decision support
Model and simulate change Implementation leadership Visit other sites/shadow experts
Provide clinical supervision Tailor the strategy Change service delivery site/setting
Promote adaptability/adaptation Alter payment structures A network-focused strategy (TBD)
Provide incentives Distribute educational materials A sustainability strategy (TBD)

Generate and assess plausibility of CPDs for 30 Expert Recommendations for Implementing 
Change (ERIC) Strategies 

Presenter
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Through the R01 research grant that I mentioned, my team and I are developing CPDs for 30 commonly used strategies found in the ERIC compilation. The CPDs are informed by the scientific and practice literature for the strategies and grounded in organizational, social psychological, and behavioral theories. 



Acceptance
of feedback

Guideline 
adherence

Highlight 
performance 
discrepancy

Intention to 
improve 

performance

Provide summary
of clinical

performance with
a comparator

Clarity of feedback 
message

Unknown or 
inaccurate 

perception of
performance 

Importance of targeted 
behavior

Behavioral control
Achievability of target

Magnitude of 
discrepancy

Constructive CQI 
approach (org)

PRECONDITION 
FOR DISTAL 
OUTCOME

Action barriers
Social influence 

Competing priorities

NOTE: The moderators depicted are determined by other factors, see below. Ancillary (supporting) strategies could target these moderators. 
• Acceptance of feedback  accuracy of data, trustworthiness of feedback agent, relevance of benchmark/target, ego threat, transparency/verifiability
• Clarity of feedback message  Interpretability of feedback (e.g., layout), clarity of signal (e.g., explicit target)
• Importance of targeted behavior  clinical importance, professional relevance
• Behavioral control  actionability of feedback (e.g., simplicity of behavior, specificity of feedback, self-efficacy
• Constructive CQI approach (e.g., non-punitive)
• Action barriers: a catch-all for barriers to improving performance (e.g., workflow, time, disincentives, uncertainty about what to do, etc.)
• Social influences: a catch-all for social factors that positively or negatively influence efforts to improve performance (e.g., leadership support, champions, teamwork, 

organizational culture, communication and collective problem-solving)

AUDIT AND FEEDBACK

Make strategy 
concrete, write 
it as it would 
be performed 
in a particular 
setting

Mechanism is the 
process that 
performance of 
the strategy is 
intended to put 
in motion, 
through which 
the strategy is 
meant to bring 
about the desired 
outcome

Proximal 
outcome is the 
most direct result 
of the operation 
of the 
mechanism, 
which in turn 
influences distal 
outcomes

Distal outcome 
is the final 
desired 
outcome 
which is the 
motivation for 
use of strategy 
in first place

Factors 
necessary for 
part of causal 
process to 
occur

Factors that 
facilitate or impede 
causal process

Barrier

Note: goal setting and 
action planning have 
been suggested as 
ancillary strategies that 
would address these 
moderators.  

Factors 
necessary for 
part of causal 
process to 
occur

Factors 
necessary for 
part of causal 
process to 
occur

Accurate
Knowledge of
performance

PRECONDITION 
FOR MECHANISM

ACTIVATION
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For example, here’s a CPD for audit and feedback that synthesizes what we know or think we know from published conceptual articles, empirical studies, and gray literature on the strategy. This fall and winter, we will put the CPDs we developed based on the literature and our own theorizing in front of experts panels and ask them to rate the plausibility of the determinants, mechanisms, proximal outcomes, and distal outcomes. We will also ask them to rate the plausibility of the CPD as a whole and invite them to suggest additional or missing elements.   



STAGE 3: METHODS TO OPTIMIZE STRATEGIES

Problems with Currently Used Methods:

1. Reliance on RCTs and focus on distal 
implementation outcomes limits 
opportunities to assess strategy effects on 
barriers.

2. RCTs of multicomponent strategies provide 
limited information about component 
effectiveness.

3. Jump from pilot study to RCT leaves little 
room for optimizing strategy design (e.g., 
format, source, dosage)

Presenter
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Finally, we are developing, testing, and refining methods to optimize the design of implementation strategies to overcome problems with current methods.Here’s how we currently test strategies for implementation. We do some formative research on barriers and facilitators to implementation, we assemble a multicomponent implementation strategy that we *think* will address those barriers and facilitators, we then conduct a pilot study to evaluate the feasibility and promise of that multicomponent strategy, and if the pilot study results are favorable, we proceed to evaluate the multicomponent strategy in a randomized controlled trial (RCT). A well designed, well conducted trial is a wonderful thing. It can generate robust evidence about the effectiveness of a multicomponent strategy, but only for the for the form that the strategy took in the RCT (e.g., the specific way that we did audit and feedback in the trial). However, this approach has three limitations. (1) The reliance on RCTs and the focus on distal implementation outcomes (e.g., screening rates) limits opportunities to determine if strategy components are in fact addressing those barriers we identified. (2) RCTs of multi-component strategies provide limited information about which strategy components drive effects, if all strategy components are needed, and how strategies should be modified to be more effective. (3) The jump from pilot study to RCT leaves little room for optimizing strategy delivery such as ensuring the most effective and efficient format, source, or dosage is used. Thus, multi-component strategies evaluated in expensive, time-consuming RCTs are often suboptimal in their mode of delivery and their potency to change clinical practice. Moreover, when trials generate null results, as they often do, determining why is nearly impossible. We believe these limitations can be addressed using (1) efficient prototyping methods such as ideation and low-fidelity prototyping to help practice partners and researchers consider a broad range of alternatives for operationalizing a strategy; and (2) employing experimental designs for strategy optimization prior to deployment and evaluation.



STUDIES USING STAGE III METHODS

OPTICC or IMPACT Study Stage 3 Method

Optimizing a chatbot for increasing breast cancer screening rates 
among Black and African American women. 

HCD
Online factorial experiment 

Ride-share transportation program for patients with abnormal FIT 
pilot study. 

Ideation

Patient-centered approach to tailoring HPV self-sampling for 
cervical cancer screening  (PATH)

Online factorial experiment 

Optimization of a theory-driven, blended pre-implementation 
strategy for school-based mental health clinicians

Rapid Analog Method (RAM)
Factorial experiment

Promoting portal use among Black women to address barriers to 
breast cancer screening

Co-design
SMART (proposed)

Presenter
Presentation Notes
In the interests of time, I am going to hold off describing the prototyping methods and experimental designs that we’re working with. Instead, I will highlight the studies we’re conducting through the two research centers or spinning off from the research centers just to give you an idea of what we’re doing. In the first study, we used an online factorial experiment to optimize the chatbot persona and communication style to promote trust and engagement. In the second study, we used ideation methods with rideshare representatives, health care administrators, health professionals, and patients to design a Ride-share transportation program for patients with abnormal fecal immunochemical test or FIT. In safety-net settings, lack of appropriate transportation is a significant barrier to obtaining a colonoscopy following an abnormal FIT. In the third study, we used an online factorial experiment to develop tailored patient-educational materials to support HPV self-sampling for cervical cancer screening. In the fourth study, we will conduct a RAM and factorial experiment to streamline a multicomponent implementation strategy called BASIS, which I mentioned earlier. Here we are looking to optimize the strategy for effectiveness and efficiency. And finally, we are supporting a grant proposal from an investigator who wants to use co-design and a SMART design to optimize a multiphase outreach strategy to promote patient portal use among Black women to address barriers to breast cancer screening. 



THE GOAL
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Presentation Notes
So, that’s some of the work that my team and I are doing to optimize implementation in research and practice. Optimization, as I said earlier, happens when the strategies employed to implement evidence-based interventions truly address key barriers in the specific settings in which implementation occurs, and when those strategies reflect the best possible methods to address those barriers.



Supplemental Slide



STAGE 3: METHODS TO OPTIMIZE STRATEGIES

Design
Table 4: Challenge III Designs

Description/Benefits
Factorial Factorial designs are best for optimizing complex strategies54,56 because they efficiently screen multiple components for an effect on 

target outcomes. Each component is a "factor" that can take several "levels" (e.g., yes vs. no; delivery source). Participants are 
randomized to cells corresponding to different combinations of levels of each factor allowing for analysis of main effects and 
interactions with fewer participants compared to RCTs.

MRTs Micro-randomized trials (MRTs) evaluate strategy components delivered repeatedly (e.g., automated reminders about assessments). 
Each time ("decision point") that a component can be delivered (e.g., patient visit), provision or non-provision of the component is 
randomized, allowing multiple components to be randomized concurrently. MRTs are a highly efficient design that takes advantage of 
within-subject and between-subject comparisons to estimate marginal main effects, changes in component effect over time, and 
moderating effects.

SMARTs Sequential Multiple Assignment Randomized Trials (SMARTs) optimize adaptive strategies57,58 and help researchers determine decision 
rules for delivering a sequence of strategies that satisfy a set of optimization criteria, usually effectiveness and cost. Participants are 
initially randomized to two strategies that differ in intensity or cost and at predetermined times, non-responders are re-randomized to 
another set of strategy options; this can occur multiple times. SMARTs are highly efficient because analyses can use different sample 
subsets to answer different research questions (e.g., differences between strategies and the optimal way to support non-responders).

SCEDs Single-Case Experimental Designs (SCEDs) gather evidence about strategy effects by observing changes in outcomes of interest for each 
participant (or unit, e.g., clinic). SCEDs are inherently within-subject designs with participants acting as their own controls, achieved 
through sequencing strategy exposures and comparing outcomes for periods when a participant was exposed to those when no 
strategy was provided. SCED designs include ABAB and multiple baseline. SCEDs require as few as six participants to provide information 
about effects, making it highly efficient with the low participant requirement making SCEDs promising for preliminary implementation 
studies in a single clinic.59,60 
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