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a b s t r a c t

We propose the observational–implementation hybrid approach—the incorporation of implementation science 
methods and measures into observational studies to collect information that would allow researchers to an
ticipate, estimate, or infer the effects of interventions and implementation strategies. Essentially, we propose 
that researchers collect implementation data early in the research pipeline, in situations where they might not 
typically be thinking about implementation science. We describe three broad contextual scenarios through 
which the observational–implementation hybrid approach would most productively be applied. The first ap
plication is for observational cohorts that individually enroll participants—either for existing (to which im
plementation concepts could be added) or for newly planned studies. The second application is with routinely 
collected program data, at either the individual or aggregate levels. The third application is to the collection of 
data from study participants enrolled in an observational cohort study who are also involved in interventions 
linked to that study (e.g., collecting data about their experiences with those interventions). Examples of relevant 
implementation data that could be collected as part of observational studies include factors relevant to 
transportability, participant preferences, and participant/provider perspectives regarding interventions and 
implementation strategies. The observational–implementation hybrid model provides a practical approach to 
make the research pipeline more efficient and to decrease the time from observational research to health 
impact. If this approach is widely adopted, observational and implementation science studies will become more 
integrated; this will likely lead to new collaborations, will encourage the expansion of epidemiological training, 
and, we hope, will push both epidemiologists and implementation scientists to increase the public health 
impact of their work.

© 2023 Elsevier Inc. All rights reserved. 

Introduction

Implementation science is the study of methods and strategies 
that facilitate the uptake of evidence-based strategies to improve 
public health or clinical practice into everyday practice [1]. Im
plementation science focuses on rigorously understanding the 
causes of implementation, and how to manipulate relevant 
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constructs to improve implementation and health outcomes. Epi
demiologists have made important contributions to implementation 
science by contributing to the design of implementation science 
studies that are rigorous and actionable. Here, we advocate for in
corporating implementation science methods and measures into one 
of the cornerstones of epidemiological research: observational stu
dies. We draw from the effectiveness–implementation hybrid stu
dies literature and propose clearer specifications and utilization of 
this hybrid approach within observational research. We name this 
approach the observational–implementation hybrid approach. We re
cognize that many of the concepts we describe are already being 
used in some epidemiologic studies, and we hope that formalizing 
the approach and providing a theoretical justification for it, will 
strengthen existing work and expand its application. Epidemiolo
gists who conduct and analyze observational data (from program 
data or other sources) may consider how these methods can pro
mote the systematic uptake of research findings and other evidence- 
based strategies to improve public health or clinical practice. We also 
offer some practical suggestions for how to achieve these goals.

We propose that epidemiologists increasingly collect im
plementation research data at additional relevant parts of the re
search pipeline; in some cases, observational researchers might 
currently not be collecting data relevant to the eventual im
plementation of programs or interventions. Although some im
plementation-relevant concepts align with what epidemiologists 
often focus on (e.g., how and under what conditions an exposure/ 
treatment works), others will be less familiar (e.g., individuals’ 
motivation and preferences for the uptake of evidence-based prac
tices). We encourage readers who are not familiar with im
plementation science or who do not use it in their research to 
approach our arguments with an open mind and to continue 
reading, as they may ultimately find our suggestions to be inter
esting and useful.

Motivation for the observational–implementation hybrid 
approach

Our proposal is motivated by the effectiveness–implementation 
hybrid study [2,3], a widely used approach that blends design 
questions of clinical effectiveness research (clinical and/or public 
health interventions to improve health outcomes) and im
plementation research (how and under what circumstances inter
ventions work in practice). Effectiveness–implementation hybrid 
studies may have different emphasis on the effectiveness and im
plementation components: they may prioritize effectiveness out
comes (type 1), implementation outcomes such as feasibility, the 
fidelity of intervention implementation or sustainment [4] (type 3), 
or both (type 2). The rationale for this approach was to foster rapid 
translational gains in clinical intervention uptake, increase the ef
fectiveness of interventions, and generate more useful information 
for researchers and decision-makers [2]. The goal is to take inter
ventions that are proven to work in a controlled trial setting (e.g., are 
efficacious) and learn how to support the practice-based im
plementation of interventions in a way that they remain efficacious 
(e.g., are effective); studying both components concurrently was 
proposed to improve the efficiency of the research pipeline and ac
celerate the translation process (i.e., the 17-year gap from discovery 
to implementation of health interventions [5]).

Analogously, today epidemiologists conducting observational 
research are well-positioned to help close the gap from discovery to 
implementation. We can do this by anticipating challenges along the 
research-practice translational pipeline. Using an ob
servation–implementation hybrid approach will decrease the time 
between observations of determinants of health and using that 
knowledge to improve health. How can this be accomplished? Much 
observational epidemiological research, especially social 

epidemiological research, focuses on social determinants of health; 
many of these critical exposures do not lend themselves to evalua
tion through experimental designs or may be logistically difficult to 
randomize in the context of limited political will and finite resources 
(e.g., policy, poverty alleviation). In these contexts, observational 
studies play a key role in driving hypothesis generation and identi
fying modifiable conditions and targets for interventions. Further, 
with many exposures or interventions, there are often key steps (and 
related determinants) along the causal pathway that enable an ex
posure or intervention to ultimately influence a health outcome 
(exposure to the intervention → implementation outcomes → health 
outcomes). The application of causal inference methods to ob
servational data can address questions that experimental designs 
may be unable to address and can provide results that are more 
generalizable by enhancing the real-world nature of the data col
lection. Indeed, prioritizing external validity over internal validity is 
a hallmark of implementation research. Additionally, when evi
dence-based practices exist, observational data can increase under
standing of their implementation. Observational data can also 
characterize the need for new or optimized implementation strate
gies to promote the adoption of evidence-based practices and 
monitor the transportability of effects across contexts. Therefore, we 
believe that epidemiologists may further increase impact by 
broadening traditional observational study designs to include the 
collection of data to inform the design, implementation, or evalua
tion of implementation strategies on implementation outcomes. We 
propose that epidemiologists should think broadly about the stages 
of the research pipeline where implementation science data could 
be collected.

Opportunities to implement the observational–implementation 
hybrid approach

The observational–implementation hybrid approach is relevant in 
three broad scenarios: observational cohorts, program data, and co
horts with study-linked interventions (examples provided in Table 1). 
First, it can be applied among observational cohorts that individually 
enroll participants and provide a natural history of their experiences or 
behaviors. These studies might include existing studies to which ad
ditional information to inform implementation could be added or new 
studies where a hybrid approach is planned a priori. Measures could be 
added to survey assessments to understand the acceptability or ap
propriateness of relevant evidence-based practices (e.g., constructs 
relevant to patient uptake), including interventions and policies oper
ating at the structural level—areas that experimental studies are often 
not well suited to assess. Participants might be sub-sampled by re
levant characteristics or behaviors, for example, based on their relative 
uptake of evidence-based practices; data from such participants could 
further understand facilitators or barriers to uptake. A determinants 
framework, such as the Consolidated Framework for Implementation 
Research (CFIR) [6], could be used to guide which constructs to assess 
through quantitative or qualitative measures. Standard data collection 
activities could be enhanced by additional data collection among pro
viders, policymakers, and facilities/organizations to expand the scope 
of the project and inform a better understanding of implementation 
gaps. Preference-based measures administered to cohort participants 
or providers could identify strategies to enhance capabilities, motiva
tions and/or opportunities for behavior change [7].

The observational–implementation hybrid approach can also be 
used with routinely collected program data. For example, studies 
using quasi-experimental designs with routine program data could 
collect additional data to assess implementation science constructs 
leveraging evaluative frameworks, such as RE-AIM [8] or Proctor’s 
Implementation Outcomes [4]. This might be done by using quan
titative or qualitative measures, and by observing ongoing im
plementation, completing facility-level checklists, and collecting 
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costing data. Program evaluation studies may be particularly suited 
to answer questions associated with policy or guideline changes if 
the implementation of a program is occurring on a large scale.

A third scenario is collecting data from participants in observa
tional cohort studies who are also involved in study-linked inter
ventions. For example, in many HIV-related studies, potential 
participants undergo HIV/STI (Human immunodeficiency virus/ 
Sexually transmitted infections) testing to assess eligibility for study 
inclusion; these eligibility screening tests include services like 
counseling and referral to HIV/STI prevention or care services. 
Implementation-relevant details of eligibility screening are typically 
not captured in observational studies, but additional data collection 
about these experiences and processes could be used to improve 
existing and long-standing interventions (e.g., HIV counseling and 
testing and linkage to care). Unobserved interventions, such as 
merely presenting at a research site (one that is welcoming to racial/ 
ethnic and sexual/gender minorities), also warrant additional con
sideration. Data about research participant experiences in research 
sites would allow an understanding of what characteristics of service 
locations might be conducive or not conducive to effective service 
provision. Finally, data could also be collected about the compen
sation participants receive and the extent to which those funds help 
mitigate known barriers to medical care—for example, support with 
respect to food, shelter, transportation, and well-being.

Methodological considerations when applying the 
observational–implementation hybrid approach

Using an observational–implementation hybrid approach starts 
with acquiring knowledge about relevant interventions or policies 
that impact modifiable implementation constructs relevant to the 
research question(s) of the study. If researchers do not have this 
knowledge at the outset, they can use literature review and/or 
consultations with community advisory groups, researchers devel
oping interventions and implementers of the interventions (e.g., 
healthcare providers). Many implementation science models, the
ories, and frameworks have been developed that can help re
searchers identify which implementation constructs are relevant to 
their topic and how to measure them [16,17]. Where understanding 
implementation barriers or facilitators is warranted, determinants 
frameworks, such as the CFIR, synthesize implementation constructs 
across domains, in the case of CFIR including: Intervention Char
acteristics, Outer Setting, Inner Setting, Process, and Characteristics 
of Individuals [6]. Characteristics of individuals (i.e., participants and 
healthcare providers linked to the study) could be assessed in ob
servational studies, such as knowledge and beliefs about a specific 
evidence-based practice, willingness to uptake or use it, or antici
pated self-efficacy to adhere to it. In some cases, research on user 
willingness to use various interventions touches on some of these 
considerations (e.g., willingness to use emerging interventions, such 
as long-acting injectable PrEP [18,19]), however, contextualizing in
terventions within more complex systems are often missing. Re
levant to the CFIR outer setting, policies involving compensation or 
structural determinants of health could also be assessed as these 
might impact the uptake of evidence-based practice. Perceptions of 
intervention characteristics, such as relative advantage, complexity, 
adaptability, and cost may be other critical drivers of implementa
tion; these perceptions could also be assessed by including data 
collection with providers, especially if the observational study is 
hosted in a clinic [11]. If this were the case, data could also be col
lected relevant to the CFIR inner setting, such as organizational dy
namics and culture or readiness for implementation change, as these 
may impact provider adoption of screening or implementation of 
evidence-based practice.

Clinical trials are often used as settings to collect data on will
ingness to uptake interventions, usually as part of the very trial in 

which an intervention is being evaluated (e.g., rectal microbicides for 
HIV prevention used this approach [20]). Collecting willingness data 
in a trial setting might be biased, because participants who are fa
vorable toward the intervention may be more likely to join a trial 
where they might receive that intervention. Alternatively, will
ingness data could be collected as part of unaffiliated observational 
studies. In that case, participants might not be as familiar with the 
intervention and might need to be provided with information about 
it. Even with that information, they might not have experienced the 
intervention. However, data collected in unaffiliated observational 
studies would likely not suffer from the same potential selection bias 
as data collected during a trial, nor from potential conflict of interest 
due to being surveyed by investigators who are conducting a trial of 
the intervention in question.

Observational studies are also well suited to study factors related 
to the transportability of potential interventions and implementa
tion strategies. Specifically, researchers can use observational stu
dies to measure selection factors (i.e., characteristics of persons and 
settings that have been shown to impact the reach and effectiveness 
of interventions and implementation strategies). This knowledge 
could help researchers understand which interventions and im
plementation strategies might transport across settings [21,22]. An 
increased understanding of selection factors, in turn, would support 
the estimation of the potential impact of interventions or im
plementation strategies in populations of interest. This information 
might also inform whether interventions might be replicable in 
different contexts. The inclusion and evaluation of interventional or 
implementational elements could also improve the causal inferential 
value of research findings. By understanding the prevalence of in
tervention exposure or uptake in real-world settings, as well as fi
delity of implementation and factors related to transportability, we 
would not only be able to estimate the population-attributable risk 
(the proportion of the incidence of a disease in a population that is 
due to exposure) through observational studies but to approximate 
the population addressable risk (i.e., the proportion of the incidence 
of a disease in a population that could be addressed by using the 
current evidence-based practices to intervene on an exposure).

Observational studies could also be used to measure participant 
preferences for interventions and implementation strategies. For 
example, certain individuals might prefer receiving an intervention 
in a community- rather than a clinic-based setting, or while utilizing 
other complementary services. This might be accomplished by 
adding one of a number of survey tools to directly measure pre
ferences. These tools include best-worst scaling [23], conjoint ana
lysis [24], and discrete choice experiments (DCEs [25]). DCEs are 
survey tools widely used in marketing research that could be used to 
document the relative importance of implementation strategy at
tributes. Drawn from economic theory, in these experiments, deci
sion-making is viewed through the lens of consumer decisions and 
trade-offs, in which consumers seek to maximize happiness through 
choices constrained by total costs. DCEs can be incorporated into 
surveys of observational studies, and their data used to quantify 
relative utilities (preferences) for combinations of features of a ser
vice, product, or policy. DCE data from participants who have been 
oriented to an intervention can be used to (1) assess predictors of 
future engagement in an intervention; (2) assess key features of an 
implementation strategy that may result in uptake or engagement 
by potential clients or providers; or (3) tailor interventions and 
implementation strategies for the population being studied. If the 
observational study is prospective, this could become an iterative 
process [26].

Observational studies could also be used to collect preliminary 
data on patient perspectives about interventions and implementa
tion strategies, as the end-users of these activities [27,28]. Human- 
centered design is an emerging method used to incorporate such 
end-user perspectives, preferences, and needs into the design and 
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delivery of interventions to optimize their usability and, in turn, 
utility [29,30]. Human-centered design methods are similar to other 
participatory methods, such as Community-Based Participatory Re
search [31] and Photovoice [32]. Using human-centered design 
methods, observational studies could collect data on participants’ 
experiences with a particular exposure or interactions with potential 
intervention delivery settings. These data could then be used to in
form how to implement interventions in those settings.

Implications

The observational–implementation hybrid approach has wide- 
scale implications for epidemiologists, interventionists, and im
plementation scientists. Applying an observational–implementation 
hybrid approach could increase the potential public health impact of 
observational studies by directly informing the implementation of 
evidence-based interventions under study. In this sense, it has the 
potential to make the research pipeline more resource efficient and 
faster. There is a special time urgency for many pressing public 
health issues, such as for the COVID-19 pandemic, and for improving 
services for populations that experience long-standing health in
equities. Hybrid approaches can collect data around structural in
terventions and implementation of public health policies, which 
would be especially important for increasing public health impact. 
Elements of this type of hybrid research are already happening, as 
referenced in Table 1. We hope that this manuscript can remove 
some of the perceived barriers between those who conduct ob
servational work and those who conduct trials, much like the ef
fectiveness–implementation hybrid design has been doing for 
effectiveness researchers and implementation scientists. We further 
hope that specifying these methods will promote a sustained dis
cussion and consideration of the opportunities for hybrid work.

Integrating implementation science data collection into ob
servational studies could result in a wider range of public health 
researchers wanting to learn about implementation science. This 
could be addressed by offering training in implementation science as 
part of epidemiology curricula to reflect emerging priorities and 
disconnects between trial promise and real-world disappointment. 
Implementation science practitioners should facilitate this by using 
plain language to convey concepts to make them accessible to those 
who are not experts in the area [33]. Widescale adoption of this 
observational–implementation hybrid approach will also necessitate 
increased collaboration between observational researchers and im
plementation scientists. For example, funding mechanisms might be 
expanded to facilitate larger collaborations, matching other calls to 
expand funding for implementation science more generally [34]. 
Opportunities can be created to increase cross-talk between epide
miologists and implementation science researchers. For example, in 
the field of HIV research, implementation science consulting hubs 
within the Centers for AIDS Research have been developed as part of 
the Ending the HIV Epidemic initiative [35] to support im
plementation science research projects. These consulting hubs pro
vide venues to promote trans-institutional collaborative work and to 
break down barriers between observational and trial work. Such 
collaborations will bring together data sources at multiple socio- 
ecological levels, including real-world routinely collected surveil
lance data to conduct optimally impactful public health research.

Limitations

There are limitations to the proposed observational–implementa
tion hybrid approach and to our discussion of it in this paper. Our 
primary goal is to increase discussion and think about the opportu
nities to collect implementation science data during observational 
studies. Not all observational researchers will want to expand the study 
aims to collect such data; however, awareness of how their work could 

inform eventual implementation might lead to expansions of data 
collection, whether modest or extensive. We acknowledge that the 
focus of this paper is broadly theoretical and is not exhaustive. For 
example, additional scholarship describing how to apply this approach 
could be useful, particularly for those new to implementation science. 
With time, experience, and synthesis, observational–implementation 
researchers might decide whether to use a typing system like that used 
by hybrid effectiveness–implementation designs based on their posi
tion within the research pipeline.

Conclusions

We propose the observational–implementation hybrid approach 
and discuss scenarios where it can be applied, methods that might 
be used to apply it, potential implications of its adoption, and lim
itations. If adopted, the design will likely lead to new collaborations 
and integration of observational and implementation science stu
dies. The success of this strategy will require the expansion of epi
demiological training, and we hope this design will be a platform to 
support epidemiologists and implementation scientists to increase 
the public health impact of their work.
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