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Successful implementation reflects the interplay between intervention, implementation strategy, and context. Hybrid effectiveness-implementation studies allow investigators to assess the effects of both intervention and implementation strategy, though the role of context as a third independent variable (IV) is incompletely specified. Our objective is to expand the hybrid typology to include mixtures of all three types of IVs: intervention, implementation strategy, and context. We propose to use I to represent the IV of intervention, IS to represent implementation strategy, and C to represent context. Primary IVs are written first and in upper case. Secondary IVs are written after a forward slash and in lower case; co-primary IVs are written after a dash and in upper case. The expanded framework specifies nine two-variable hybrid types: I/is, I-IS, IS/i, IS/c, IS-C, C/is, C/i, I-C, and I/c. We describe four in detail: I/is, IS/c, IS-C, and C/is. We also specify seven three-variable hybrid types. We argue that many studies already meet our definitions of two- or three-variable hybrids. Our proposal builds from the typology proposed by Curran et al. (1), but offers a more complete specification of hybrid study types. We need studies that measure the implementation-related effects of variations in contextual determinants, both to advance the science and to optimize intervention delivery in the real world. Prototypical implementation studies that evaluate the effectiveness of an implementation strategy, in isolation from its context, risk perpetuating the gap between evidence and practice, as they will not generate context-specific knowledge around implementation, scale-up, and de-implementation.
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INTRODUCTION

Successful implementation reflects the complex interplay between intervention, implementation strategy, and context (2). Of these, predominant typologies of implementation research emphasize the implementation strategy—a specific approach or combination of approaches to facilitate, strengthen, and/or sustain the delivery of interventions in real-world settings (3, 4)—as the independent variable of interest to the field (5–7). Prototypical implementation studies aim to estimate the effects of implementation strategies on implementation outcomes like adoption, penetration, or fidelity of intervention delivery (8, 9). Hybrid effectiveness-implementation studies are increasingly popular and allow investigators to assess intervention effects on patient health alongside implementation strategy effects on implementation outcomes (1), with the aim of accelerating the translational research pipeline (10). However, the role of context as a third potential independent variable in implementation research remains incompletely specified.

Contextual determinants operate at multiple stages and across multiple levels to promote or inhibit intervention and implementation strategy effectiveness (11). Interventions and implementation strategies must be carefully chosen to suit different contexts, and adapted as necessary (12, 13). Contextual determinants may serve as preconditions for intervention and implementation strategy effectiveness, meaning mechanisms of effect will not be activated in their absence. Contextual determinants may act as moderators, interacting with mechanisms of effect to strengthen or weaken the influence of interventions or implementation strategies on relevant outcomes. Finally, contextual determinants may be part of the mechanism of effect, mediating between the intervention or the implementation strategy and the outcomes of interest (14). Implementation researchers might therefore be interested in estimating and understanding the effects of context on implementation process and outcomes, just as intervention researchers might be interested in the effects of context on intervention effectiveness. The importance of this interplay of context with intervention and implementation strategy effectiveness increases as interventions are scaled across diverse settings.

Hybrid studies offer a platform for the combined assessment of two or more kinds of independent variables. In their seminal article, Curran et al. (1) specify three types of effectiveness-implementation hybrid studies (Figure 1) (1). Type 1 studies mix a primary aim of testing intervention effectiveness with a secondary aim of gathering information on implementation or better understanding the context of implementation. Notably, studies of this type are not currently accepted for publication in the field's leading journal given that their primary aim is to test intervention effectiveness (5). Type 2 studies have co-primary aims to test intervention effectiveness while simultaneously testing the feasibility or utility of implementation strategies, and Type 3 studies have a primary aim to test implementation strategy effectiveness while observing clinical outcomes as a secondary aim (1). As specified, these three types leave two important gaps. First, the secondary focus of Type 1 studies is ambiguous: some Type 1 studies might assess contextual determinants of implementation success, while others might focus on reporting implementation outcomes associated with a specified implementation strategy. Second, none of these hybrid types allow for a primary aim of estimating and understanding the effects of context on implementation process and outcomes.


[image: Figure 1]
FIGURE 1. Current and expanded hybrid typologies for implementation research. Gray shading represents study types where the assessment of implementation strategies is a primary or secondary aim. Gray text indicates study types that are currently under- or unspecified. Individual types of three-variable hybrids have been excluded for simplicity. *Curran et al. (1) specify that Hybrid Type 1 studies have a primary aim of testing intervention effectiveness and a secondary aim of gathering information on implementation (e.g., reporting implementation outcomes like feasibility and sustainability) or better understanding the context of implementation (e.g., identifying barriers and facilitators) (9). Therefore, we argue that some Type 1 studies mix the independent variables of intervention and implementation strategy (I/is), while others mix the independent variables of intervention and context (I/c).


Our objective is to expand on the Curran et al. (1) framework to include mixtures of all three types of independent variables that are key for implementation research: intervention, implementation strategy, and context. In light of a growing recognition of the importance of context on both intervention effectiveness and implementation strategy effectiveness (15), this expansion of hybrid types will: (1) provide a common language inclusive of current definitions of implementation research; (2) help prioritize neglected research questions; and (3) inform the choice of study designs to answer priority questions.



EXPANDED HYBRID TYPOLOGY

Our expanded typology builds naturally on the idea of hybrid effectiveness-implementation studies by allowing for hybrids of any combination of the three independent variables (IVs): intervention, implementation strategy, and context (1). We define intervention as any of the seven “Ps”: programs, practices, principles, procedures, products, pills, or policies intended to improve the health of individuals, groups, or populations (6). We define implementation strategy as a specific approach to facilitate, strengthen, and/or sustain the delivery of interventions in real-world settings (3, 4, 6). We define context as the multi-level and interrelated conditions in which an intervention or implementation strategy is implemented.

We propose to use I to represent the IV of intervention, IS to represent implementation strategy, and C to represent context. Hybrid types are then denoted by combining acronyms for IVs. Primary IVs—those that are intentionally varied within the sample, either naturally, purposively, or experimentally—are written first and in upper case. Secondary IVs—variables whose associated outcomes are observed, but which are not intentionally varied within the sample—are written after a forward slash and in lower case; co-primary IVs are written after a dash and in upper case. For example, Curran et al's. (1) Type 3 study would be denoted by IS/i, indicating the primary aim to study an implementation strategy (IS) alongside a secondary aim to observe clinical outcomes associated with an intervention (i) (1).


Overview of Two-Variable Hybrid Types

The expanded typology specifies nine two-variable hybrid studies: I/is, I-IS, IS/i, IS/c, IS-C, C/is, C/i, I-C, and I/c (Figure 1). Six include the assessment of implementation strategy as primary or secondary aim: I/is, I-IS, IS/i, IS/c, IS-C, and C/is (Table 1). Two of these—I-IS and IS/i, previously Type 2 and Type 3, respectively—have been fully specified by Curran et al. (1) and do not warrant further description here (1). I/is studies were partially specified by Curran et al. (1) as Type 1, though we suggest that Type 1 is actually an ambiguous combination of I/c and I/is. We therefore describe four two-variable hybrid types that include the assessment of implementation strategy as a primary or secondary aim: I/is, IS/c, IS-C, and C/is. The remaining three two-variable hybrid types (I/c, I-C, and C/i) do not include the assessment of implementation strategy and are therefore not discussed in detail here; see Supplementary Table 1 for descriptions of these hybrid types.


Table 1. Two-variable hybrid types that include assessment of implementation strategy.
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An I/is study would have the primary aim of evaluating intervention effectiveness and the secondary aim of assessing implementation outcomes associated with the implementation strategy in use. The intervention is intentionally varied while outcomes associated with the implementation strategy are observed. As with I/c studies, these would require modest refinements to traditional effectiveness studies. For example, I/is studies might be accomplished through traditional individual- or cluster-randomized controlled trials. I/is studies would distinguish themselves from traditional effectiveness (I) studies by including complete specification of the implementation strategies used to introduce and deliver the intervention (3), and by measuring at least one implementation outcome linked to the implementation strategy (8). Potential secondary implementation research questions that could be answered with this hybrid type include: What is the acceptability, feasibility, and/or cost of the implementation strategy? What was the fidelity to the implementation strategy during the intervention effectiveness trial? What other implementation strategies might be promising? How might the implementation strategy be adapted to maximize implementation effectiveness? Data on implementation outcomes could come from several sources at the patient, provider, or organizational levels; these data would also help to explain findings from the effectiveness trial. See Supplementary Table 2 for an example of an I/is study.

An IS/c study would have the primary aim of evaluating implementation strategy effectiveness and the secondary aim of better understanding the context for implementation. This is analogous to an I/c hybrid study, though in this case the implementation strategy is intentionally varied, not the intervention; contextual determinants of implementation process and effectiveness are observed. IS/c studies might be accomplished through cluster-randomized controlled trials, though they would distinguish themselves from traditional implementation studies by collecting information on multi-level contextual determinants, likely via process evaluation. Potential primary implementation research questions that could be answered with this hybrid type include: Will the implementation strategy improve implementation outcomes? Secondary questions could include: What are the barriers and facilitators to implementation of the implementation strategy? What modifications to our implementation strategy could be made to maximize implementation in this context or others? Contextual data can also help to explain and frame the results of the implementation study. See Supplementary Table 2 for an example of an IS/c study.

An IS-C study would have two co-primary aims: evaluate implementation strategy effectiveness and evaluate the effects of context on implementation. Implementation strategy and context are both intentionally varied. In cases where context is under experimental control, this might be achieved through a factorial randomized trial. In cases where context is not under experimental control, block or stratified randomization could be used to balance assignment to implementation strategy conditions across contextual conditions. This hybrid type is motivated by the understanding that effectiveness of an implementation strategy is likely moderated by context—meaning studies in one setting may yield different estimates of effectiveness than studies in another setting. Furthermore, the mechanisms of action for the effectiveness of implementation strategies may change across settings—meaning that different contextual determinants may mediate implementation strategy effectiveness in different settings. Potential implementation research questions that could be answered with this hybrid type include: Will the implementation strategy improve implementation outcomes? Which contextual determinants are preconditions for the success of the implementation strategy? Which contextual determinants moderate or mediate the success of the implementation strategy? See Supplementary Table 2 for an example of an IS-C study.

Finally, a C/is study would have the primary aim of evaluating the effects of context on implementation and the secondary aim of assessing implementation outcomes associated with the implementation strategy in use. Context is intentionally varied while outcomes associated with the implementation strategy are observed. As with IS-C studies, optimal study designs will depend on whether contextual conditions are under experimental control. As with I/is, C/is studies would specify the implementation strategies in use (3), and measure at least one implementation outcome linked to a specific implementation strategy or package of strategies (8). Potential implementation research questions that could be answered with this hybrid type include: Which contextual determinants moderate or mediate the success of an implementation strategy? What modifications to our implementation strategy could be made to maximize adoption of the implementation strategy in these different contexts? See Supplementary Table 2 for an example of a C/is study.



Recommended Conditions for Use

For all two-variable hybrid types proposed here, we assume that there are minimal risks associated with the intervention, the implementation strategy, and the context. Additional recommended conditions include the following. I/is studies should be used when: (1) there is strong face validity for a clinical intervention but its effectiveness has yet to be proven; and (2) the strategies for implementing this clinical intervention are unstudied. IS/c are recommended for situations when: (1) there is strong face validity for an implementation strategy, but its effectiveness is not established; and (2) the contextual barriers and facilitators to implementation of the implementation strategy are undefined. IS-C would be recommended for conditions when: (1) there is strong face validity for both the implementation strategy and the contexts where the strategy will be most useful, but effectiveness in these contexts has yet to be established. Finally, recommended conditions for C/is studies include: (1) there is strong face validity that the context influences the implementation strategy but the effects of context on strategy are not established; and (2) how the implementation strategy works in different contexts is not well-understood.



Overview of Three-Variable Hybrid Types

The expanded typology specifies seven three-variable hybrid studies. Supplementary Table 1 outlines the key characteristics of all seven: I/is/c, IS/i/c, C/i/is, I-IS/c, I-C/is, IS-C/i, and I-IS-C. We have excluded these from Figure 1 for simplicity. The eighth possible combination of the three variables (i/is/c) is not discussed as it does not include a primary IV.

The aims and research questions associated with these three-variable hybrid types follow from the two-variable types described above. For example, an I/is/c study would have a primary aim of evaluating intervention effectiveness, a co-secondary aim of assessing implementation outcomes associated with the implementation strategy used, and a co-secondary aim of better understanding the context for implementation. This could be a traditional effectiveness study that incorporates a process evaluation and reports implementation outcomes linked to a specified implementation strategy. An I-IS-C study would have three co-primary aims: evaluate intervention effectiveness, evaluate implementation strategy effectiveness, and evaluate the effects of context on implementation.

Though three-variable hybrid types are more complex than two-variable types, we argue that many studies—including some currently denoted as hybrid Type 1, 2, or 3—already meet the definition of a three-variable hybrid. For instance, many Type 1 studies test intervention effectiveness, measure implementation outcomes associated with the specified implementation strategy, and assess contextual barriers and facilitators to implementation [e.g., (16)]. We would consider such studies to be three-variable hybrid I/is/c type given their dual secondary aims related to collecting information on contextual determinants and implementation strategy. Even paradigmatic non-hybrid studies of the effects of implementation strategies often track patient or population health outcomes to monitor progress and allow presentation of health outcomes to stakeholders, and might therefore be considered two- or three-variable hybrid studies.




DISCUSSION

We propose an expanded typology of hybrid studies for implementation research that explicitly incorporates mixtures of three IVs: intervention, implementation strategy, and context. This proposal builds from the typology proposed by Curran et al. (1), but offers a more complete specification of hybrids that might be of interest to implementation researchers (1) (Table 2). In particular, this expanded typology re-introduces and emphasizes context as a critical IV—not just as a confounder or nuisance variable, but as a potential precondition, moderator, or mediator of implementation process and outcomes. We need studies that are designed and powered to measure the implementation-related effects of variations in contextual determinants, both to advance the science and to optimize delivery of interventions in the real world. Context is not static and contextual determinants cannot be treated as fixed once measured (2); studies should explicitly consider this dynamism. Our expanded typology offers a common language for implementation scientists designing studies that consider the complex inter-relationship of intervention, implementation strategy, and context.


Table 2. Key implications of expanded hybrid typology.
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We believe that the gold standard study design will vary for each hybrid type. Note that we use the phrase hybrid type to refer to the combination of IVs of interest in each study, and study design to refer to the specific approach to collecting and analyzing data (e.g., observational vs. experimental study, individual vs. cluster randomization, parallel vs. stepped wedge trial). Within each hybrid type, there is room for movement across study designs from observational to experimental and from the production of locally-relevant knowledge to the production of generalizable knowledge (6). Gold standard IS/i studies might be cluster-randomized trials, assuming investigators have experimental control over implementation strategies. However, randomized designs may not be possible or desirable in the case of C/is studies given that: (1) investigators likely do not have experimental control over the context; (2) the contextual determinants of interest may be numerous, multi-level, and time-varying; and (3) the contextual determinants may be particularly sensitive to bias introduced by investigator control and intensive randomization procedures. For example, investigators could use block or stratified randomization to ensure key contextual determinants are balanced across intervention or implementation strategy study arms. In the case of complex and time-varying contextual determinants, rigorous observational or quasi-experimental (non-randomized) study designs—such as controlled interrupted time-series or regression discontinuity—will be essential. Investigators could use g-computation or instrumental variables to estimate time-varying causal effects and minimize confounding (17, 18).

The under-specification of context as an IV in implementation research is reflected in the fact that over three-fourths of the protocols published in the field's leading journal from 2006 to 2017 have been randomized trials (19). While randomization seeks to eliminate observed and unobserved confounding, enabling the estimation of the average causal effect of one intervention or implementation strategy over another, it also minimizes heterogeneity in effects across populations and contexts. By definition, traditional randomized trials say little about how to optimize the delivery of interventions in the diversity of real-world systems that span practice settings. However, we see implementation science moving toward a new stage in the research pipeline: the translation of effective implementation strategies into routine practice. We need growth and development in the methods and study designs capable of identifying and explaining the multitude of contextual moderators and mediators of implementation strategy effectiveness. These might include mixed-methods approaches, factorial designs, stratified randomization, quasi-experimental and time-series designs, and agent-based and other complex systems modeling (20). However, these designs bring their own challenges, and there is a great need to expand our repertoire of research methodology to address current limitations.

We have highlighted the implementation strategy IV as it is currently the predominant focus in the field. However, we believe that all three IVs are critical to advancing implementation science. Prototypical implementation studies that evaluate the effectiveness of an implementation strategy, in isolation from its context, risk perpetuating the persistent gap between evidence and practice: they do not generate context-specific knowledge around implementation, scale-up, and de-implementation. Therefore, we argue that, at minimum, implementation strategy effectiveness studies should include a secondary aim related to collecting data on contextual determinants. Ideally, many would go further and systematically test variations in context and measure moderation and mediation of implementation strategy effectiveness. Results from such studies would arm future implementers with valuable information about precisely how to choose and tailor interventions and implementation strategies to match—and benefit from—their particular contexts.

We propose an expanded and renamed typology of hybrid studies for implementation research. Our aims were to formally recognize the role of context as a potential IV, to provide a nomenclature for existing studies aiming to identify the contextual moderators and mediators of intervention and implementation strategy effectiveness, and to motivate future growth in this critical area. We believe all implementation studies should consider a hybrid approach and carefully consider whether context may be an IV of interest.



AUTHOR CONTRIBUTIONS

All authors contributed equally to the conceptualization and drafting of this manuscript, and approved it for publication.



FUNDING

CK was supported by grant number F31MH112397 from the National Institute of Mental Health. BW was supported by grant number K01MH110599 from the National Institute of Mental Health. EH was supported by grant number K01MH116335 from the National Institute of Mental Health. The content of this paper is solely the responsibility of the authors and does not represent the official views of the National Institutes of Health.



ACKNOWLEDGMENTS

We would like to thank Geoffrey Curran and Bryan Weiner for their valuable comments on this manuscript. The publication of this manuscript was supported by the University of Washington Implementation Science Program.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2019.00325/full#supplementary-material

Supplementary Table 1. Description of data: description of all proposed two-variable and three-variable hybrid study types.

Supplementary Table 2. Description of data: examples of I/is, IS/c, IS-C, and C/is hybrid types.



REFERENCES

 1. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements of clinical effectiveness and implementation research to enhance public health impact. Med Care. (2012) 50:217–26. doi: 10.1097/MLR.0b013e3182408812

 2. Pfadenhauer LM, Gerhardus A, Mozygemba K, Lysdahl KB, Booth A, Hofmann B, et al. Making sense of complexity in context and implementation: the Context and Implementation of Complex Interventions (CICI) framework. Implement Sci. (2017) 12:21. doi: 10.1186/s13012-017-0552-5

 3. Proctor EK, Powell BJ, McMillen JC. Implementation strategies: recommendations for specifying and reporting. Implement Sci. (2013) 8:139. doi: 10.1186/1748-5908-8-139

 4. Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, Smith JL, Matthieu MM, et al. A refined compilation of implementation strategies: results from the Expert Recommendations for Implementing Change (ERIC) project. Implement Sci. (2015) 10:21. doi: 10.1186/s13012-015-0209-1

 5. Foy R, Sales A, Wensing M, Aarons GA, Flottorp S, Kent B, et al. Implementation science: a reappraisal of our journal mission and scope. Biomed Central. (2015) 10:51. doi: 10.1186/s13012-015-0240-2

 6. Brown CH, Curran G, Palinkas LA, Aarons GA, Wells KB, Jones L, et al. An overview of research and evaluation designs for dissemination and implementation. Ann Rev Pub Health. (2017) 38:1–22. doi: 10.1146/annurev-publhealth-031816-044215

 7. Landsverk J, Brown CH, Chamberlain P, Palinkas L, Ogihara M, Czaja S, et al. Design and analysis in dissemination and implementation research. In: Brownson R, Colditz G, Proctor E, editors. Dissemination and Implementation Research in Health: Translating Science to Practice. Vol. 2. New York, NY: Oxford University Press (2017). p. 201–28.

 8. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for implementation research: conceptual distinctions, measurement challenges, and research agenda. Adm Policy Mental Health Mental Health Serv Res. (2011) 38:65–76. doi: 10.1007/s10488-010-0319-7

 9. Cosby JL. Improving patient care: the implementation of change in clinical practice. Qual Saf Health Care. (2006) 15:447. doi: 10.1136/qshc.2005.016824

 10. Kleinman MS, Mold JW. Defining the components of the research pipeline. Clin Transl Sci. (2009) 2:312–4. doi: 10.1111/j.1752-8062.2009.00119.x

 11. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services research findings into practice: a consolidated framework for advancing implementation science. Implement Sci. (2009) 4:50. doi: 10.1186/1748-5908-4-50

 12. Chambers DA, Glasgow RE, Stange KC. The dynamic sustainability framework: addressing the paradox of sustainment amid ongoing change. Implement Sci. (2013) 8:117. doi: 10.1186/1748-5908-8-117

 13. Escoffery C, Lebow-Skelley E, Haardoerfer R, Boing E, Udelson H, Wood R, et al. A systematic review of adaptations of evidence-based public health interventions globally. Implement Sci. (2018) 13:125. doi: 10.1186/s13012-018-0815-9

 14. Lewis CC, Klasnja P, Powell B, Tuzzio L, Jones S, Walsh-Bailey C, et al. From classification to causality: advancing Understanding of Mechanisms of change in implementation science. Front Public Health. (2018) 6:136. doi: 10.3389/fpubh.2018.00136

 15. Squires JE, Graham ID, Hutchinson AM, Michie S, Francis JJ, Sales A, et al. Identifying the domains of context important to implementation science: a study protocol. Implement Sci. (2015) 10:135. doi: 10.1186/s13012-015-0325-y

 16. Johnson JE, Miller TR, Stout RL, Zlotnick C, Cerbo LA, Andrade JT, et al. Study protocol: Hybrid Type I cost-effectiveness and implementation study of interpersonal psychotherapy (IPT) for men and women prisoners with major depression. Contemp Clin Trials. (2016) 47:266–74. doi: 10.1016/j.cct.2016.01.013

 17. Daniel RM, De Stavola BL, Cousens SN. gformula: estimating causal effects in the presence of time-varying confounding or mediation using the g-computation formula. Stata J. (2011) 11:479–517. doi: 10.1177/1536867X1201100401

 18. Arellano M, Bond S. Some tests of specification for panel data: Monte Carlo evidence and an application to employment equations. Rev Econ Stud. (1991) 58:277–97. doi: 10.2307/2297968

 19. Mazzucca S, Tabak RG, Pilar M, Ramsey AT, Baumann AA, Kryzer E, et al. Variation in research designs used to test the effectiveness of dissemination and implementation strategies: a review. Front Public Health. (2018) 6:32. doi: 10.3389/fpubh.2018.00032

 20. Alonge O, Rodriguez DC, Brandes N, Geng E, Reveiz L, Peters DH. How is implementation research applied to advance health in low-income and middle-income countries? BMJ Glob Health. (2019) 4:e001257. doi: 10.1136/bmjgh-2018-001257

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Kemp, Wagenaar and Haroz. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-07-00325-g001.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Expanding Hybrid Studies for Implementation Research: Intervention, Implementation Strategy, and Context



		Introduction



		Expanded Hybrid Typology



		Overview of Two-Variable Hybrid Types



		Recommended Conditions for Use



		Overview of Three-Variable Hybrid Types







		Discussion



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Expanding Hybrid Studies for
Implementation Research:
Intervention, Implementation
Strategy, and Context





OPS/images/fpubh-07-00325-t001.jpg
Hybrid type Vis (Type 1)* 1S (Type 2) 18/i (Type 3) 1s/c 1s-C clis

What is being Intervention Intervention and Implementation Implementation Implementation Context
varied? implementation strategy strategy strategy and context
strategy
Researchaims ~ Primary aim: Co-primary aim: Primary aim: Primary aim: Co-primary aim: Primary aim:
Evaluate intervention  Evaluate intervention  Evaluate Evaluate Evaluate Evaluate effects of
effectiveness effectiveness implementation implementation implementation context
strategy strategy strategy
effectiveness effectiveness effectiveness
Secondary aim: Co-primary aim; Secondary aim: Secondary aim: Co-primary aim: Secondary aim:
Assess Evaluate Assess patient Better understand Evaluate effects of Assess
implementation implementation health outcomes the context for context implementation
outcomes strategy associated with implementation outcomes
associated with effectiveness intervention associated with
implementation implementation
strategy strategy
Research Primary question: Co-primary Primary question: Primary question: Co-primary Primary question:
questions Will the intervention  question: Will the Wil the Wil the question: Will the Which contextual
(examples) improve health intervention improve  implementation implementation implementation factors mediate or
outcomes? health outcomes? strategy improve strategy improve strategy improve moderate the
implementation implementation implementation effectiveness of the
outcomes? outcomes? outcomes? implementation
strategy?
Secondary question:  Co-primary Secondary question:  Secondary Co-primary Secondary question:
What are the question: Wil the Are patient health question(s): What question: Which What are the
implementation implementation outcomes. are the barriers to contextual factors implementation
outcomes of the strategy improve acceptable? and faciltators of mediate or moderate  outcomes of the
specified implementation implementation of the effectiveness o specified
implementation outcomes? the implementation the implementation  implementation
strategy? strategy? strategy? strategy?
Evaluation Primary aim: Co-primary aim: Primary aim: Primary aim: Co-primary aim: Primary aim:
methods Quantitative Quantitative Quantitative Quantitative Quantitative Quantitative
evaluation of causal  evaluation of causal  evaluation of causal  evaluation of causal  evaluation of causal  evaluation of causal
effects of effects of effects of effects of effects of effects of context
intervention intervention implementation implementation implementation
strategy strategy strategy
Secondary aim: Co-primary aim: Secondary aim: Secondary aim: Co-primary aim: Secondary aim:
Quantitative, Quantitative Quantitative Qualitative or Quantitative Quantitative,
qualitative, or evaluation of causal  assessment of mixed-methods evaluation of causal  qualitative, or
mixed-methods effects of patient health process evaluation  effects of context mixed-methods
evaluation of implementation outcomes evaluation of
implementation strategy implementation
outcomes outcomes

*Curran et al. (1) specify that Hybrid Type 1 studies have a primary aim of testing intervention effectiveness and a secondary aim of gathering information on implementation (e.g.,
reporting implementation outcomes like feasibility and sustainability) or better understanding the context of implementation (e.g., identifying barriers and facilitators). Therefore, we argue
that some Type 1 studies mix the independent variables of intervention and implementation strategy (I/is), while others mix the independent variables of intervention and context (I/c).





OPS/images/fpubh-07-00325-t002.jpg
We propose an expansion of the Gurran et al. (1) typology of hybrid studies
for implementation research, alongside a revised nomenclature.

Our expanded typology recognizes context as an independent variable
warranting careful study alongside intervention and implementation
strategy.

Investigators should consider intentionally varying context in- order
to identify and explain the contextual moderators and mediators of
intervention and implementation strategy effectiveness. These will help
optimize the delivery of interventions and implementation strategies across
diverse setlings.

Investigators should consider rigorous quasi-experimental study designs
alongside traditional experimental designs to assess the complex and
time-varying effects of context.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





