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Abstract

Program evaluation is necessary to assess the success of evidence-based programs in real-world, 

non-trial settings. In its most basic form, it involves understanding processes that impact the 

health and well-being of individuals and communities. Increasingly, robust program evaluations 

are integrating approaches from implementation science and economic evaluation to strengthen 

assessment, achievement, and sustainment of the intended impacts of evidence-based programs, 
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while traditionally employing epidemiological methods to assess outcomes. Epidemiology, 

economic evaluation, and implementation science operate in overlapping yet siloed arenas, 

which can make it challenging for program evaluators to effectively engage all three disciplines. 

Furthermore, given their overlap, practitioners in these disciplines must understand differences 

in their purpose and lexicon to foster synergies. We use the Centers for Disease Control and 

Prevention Evaluation Framework and an example from substance use prevention to reflect on 

specific concepts and terminology within each of these disciplines and how distinctions impact 

the ability of multidisciplinary teams to collaborate on evaluations. The implications apply to 

those designing, testing, implementing, and evaluating evidence-based programs—all of whom 

have the opportunity to consider and strengthen these elements when developing processes and 

measuring impact. The substance use prevention field needs to better understand how these 

disciplines can complement one another to enrich process, outcome, and impact evaluations, given 

the complexities of substance use behaviors and evidence-based programs to address them. With 

this synergy, clearer communication of findings from the different components can be achieved.

Keywords

economic evaluation; epidemiology; implementation science; program evaluation; substance use 
prevention

1 Background

Once programs are determined to be evidence based through rigorous research, they need 

to be disseminated and implemented in practice thoughtfully to ensure anticipated outcomes 

are achieved in the “real world.” Program evaluation is an approach that allows for assessing 

programs in the real world, enabling the monitoring of delivery to identify when a program 

fails to achieve anticipated outcomes, and what is not working for whom and how, to 

prompt changes to facilitate outcome achievement (1). Although some may understand the 

purpose and language of individual disciplines (e.g., epidemiology, economic evaluation, 

implementation science) for program evaluation, a gap remains in understanding how these 

individual disciplines can complement one another in the service of program evaluation. Part 

of this gap stems from discipline-specific lexicons that make communicating commonalities 

challenging.

In its most basic form, program evaluation provides a systematic method for collecting, 

analyzing, and communicating answers to questions, particularly about effectiveness, 

efficiencies in delivery, and resource use (2). Rooted in a rich history of education programs 

and social sciences, program evaluation is interdisciplinary in its nature and approach. To 

varying degrees across different areas, program evaluations traditionally incorporate the 

strengths of multiple disciplines including psychology, anthropology, and sociology in order 

to assess the worth and impact of a program. Public health program evaluation was further 

strengthened with the development of the CDC Framework for Program Evaluation in Public 

Health (1). Many evaluation approaches exist to guide program evaluations; indeed, like 

application of the CDC Evaluation Framework, these approaches are used to document the 
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strengths and weaknesses of programs and, when appropriate, make recommendations for 

program improvements.

The substance use prevention landscape has placed increasing importance on the value 

(3) and sustainability of programs while still remaining steadfast about program impact. 

Applied epidemiology, as a key discipline informing program evaluation, is pivotal for 

assessing impact and has provided a set of approaches for defining outcomes of interest 

and measuring effectiveness as part of the development, testing, and evaluation of evidence-

based programs to prevent substance misuse. A program evaluator may use epidemiological 

measures, such as incidence and prevalence of prescription opioid misuse among high 

school seniors, to assess the impact of a substance misuse prevention education program. 

Alongside impact, the focus on value and sustainability requires stronger incorporation 

of economic evaluation and implementation science, along with greater clarity in the 

application of these fields within program evaluation. For example, implementation research 

defines and tests strategies to overcome challenges and leverage strengths to successfully 

integrate, deliver, scale, and sustain a program. Economic evaluations provide information 

on the comparative value of programs, information needed by policymakers and potential 

adopters when making decisions about which programs are the best use of limited budget 

resources. Additionally, economic evaluations can help program adopters and deliverers to 

understand what costs to expect when starting up and delivering a program. Therefore, 

planning for and collecting cost data often plays a critical role in program evaluations. 

Although collecting implementation-related and cost data is not new in program evaluation, 

collection often gets integrated late in the evaluation process. Integrating more refined 

implementation and economic evaluation methods at the outset of substance use prevention 

program evaluations will produce more precise information to better inform decision makers 

and potential adopters.

Implementation scientists and health economists have each sought to clarify and define 

key terminology in their own fields (4–6). As research integrating these two fields has 

grown, with some even conducting economic evaluation of implementation strategies, 

efforts to ensure common language across disciplines have fallen short (7–9). In addition 

to a discordant lexicon, timelines in data collection and when the fields are relevant in 

the evaluation process differ such that opportunities to communicate and engage with 

one another when conducting program evaluations are missed. Program evaluation, with 

its interdisciplinary nature, requires communicating across different discipline lexicons. 

The lack of opportunities to engage with one another makes efforts to define common 

language even more challenging. Thus, there is a need to engage these disciplines early 

in the evaluation process, crosswalk key concepts, and harmonize language across these 

disciplines. Doing so avoids duplication of efforts and supports real-world delivery and 

evaluation of evidence-based programs.

2 Aims and Objectives

This paper seeks to bring together different methodological perspectives in designing and 

conducting program evaluation in substance use prevention in three specific disciplines: 

epidemiology, economic evaluation, and implementation science. These disciplines can 
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strengthen the design and delivery of program evaluations and inform policy and practice. 

We focus on three key areas: language within each discipline, application of each discipline 

in evaluation, and the opportunities for synergy across disciplines. Specifically, we aim 

to provide tangible approaches to integrating these disciplines within existing program 

evaluation frameworks. We first describe each discipline’s lexicon and how similar terms 

are applied, then use the Centers for Disease Control and Prevention (CDC) Evaluation 

Framework (10–12) as an example for incorporating disciplines into program evaluation, 

showcasing opportunities for application, and strengthening existing evaluation approaches.

3 Discussion

3.1 Discipline Summaries

Summaries of the disciplines, including definitions, key elements, and example publication 

reporting standards, are presented in Table 1 and described as follows.

3.1.1 Epidemiology: Briefly, epidemiology developed as a discipline to consider 

disease across populations rather than individuals (13). The definition of epidemiology 

has evolved and continues to differ among epidemiologists (14). Furthermore, current 

definitions vary across institutions; CDC defines epidemiology as “the study of the 

distribution and determinants of health-related states or events in specified populations, 

and the application of this study to the control of health problems.” Program evaluators can 

find that epidemiological practices, methods, and techniques can be of use in many areas. 

For example, epidemiological data provide the foundation for understanding the health 

status, needs, and risk factors of a population of focus, which is crucial for the framework 

of an evaluation, such as for the initial needs assessment and potential re-visitation of 

the assessment in a long-term evaluation (15). Furthermore, epidemiological methods to 

quantitatively measure health outcomes enable evaluators to assess the impact of the 

program on the health status of the population of focus, including changes in incidence, 

prevalence, and mortality. Increasingly, as epidemiological and data science methodologies 

intersect to tackle population-level questions, epidemiological data provide a reference for 

model parameterization (16). This role of epidemiological data has become important with 

the utilization of machine learning and statistical models (1) to assess “big data” and (2) for 

compartmental modeling (e.g., using administrative data to inform decision making about 

the results of a program evaluation and subsequent policy decisions) (17). Epidemiological 

principles shape the language of program evaluation by guiding the selection of proximal, 

intermediate, and distal outcomes and by focusing more broadly on the impact of a program.

3.1.2 Economic Evaluation: Economic evaluation developed to inform decision 

making in the context of limited resources (18). Economic evaluation has varied definitions 

and forms but is generally characterized as “the comparative analysis of alternative 

courses of action of both their costs and consequences” (19). From CDC, economic 

evaluation is used “to identify, measure, value, and compare the costs and consequences 

of different public health [programs]” (20). Incorporating economic evaluation into program 

evaluation provides a systematic approach to assessing the costs associated with program 

implementation, including direct and indirect costs, which are vital for understanding 
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the program’s financial feasibility. Economic evaluation techniques like cost-effectiveness 

analysis, cost-utility analysis, and cost-benefit analysis enable evaluators to determine the 

program’s value in terms of health outcomes relative to costs, facilitating evidence-based 

resource allocation decisions. As we think more critically about which programs to adopt, 

economic evaluation can also help model the long-term sustainability and efficiency of 

programs, ensuring that the benefits justify the investment and that resources are used as 

efficiently as possible. Economic evaluation shapes the language of program evaluation in 

part by focusing on costs and asking—in a world with limited funding for programs aiming 

to prevent substance misuse—how we can make decisions on the best programs to fund and 

what budget we need to implement them at scale.

3.1.3 Implementation Science: Implementation science evolved from a demonstrated 

need to accelerate the slow pace with which evidence-based programs are put into practice 

(21). Implementation science provides insights into the processes by which programs are 

adopted, implemented, and sustained in real-world settings, which is essential for evaluating 

the program’s adoption and reach, the fidelity with which it is implemented, and the extent 

to which it is sustained. Through a focus on barriers and facilitators to implementation, 

implementation science helps identify factors that influence a program’s success (i.e., 

implementation determinants) and further develops and tests implementation strategies to 

enhance uptake and real-world effectiveness. Given the broader focus in program evaluation 

on sustainability, implementation science more recently has encouraged greater focus on the 

scalability of successful programs, ensuring that they work in pilot or controlled settings and 

can be effectively expanded and sustained in broader contexts.

The frameworks that are pivotal to implementation science guide the way the discipline 

organizes and reflects on program delivery (22). Commonly used theories and frameworks in 

implementation science include diffusion of innovations, the RE-AIM (Reach, Effectiveness, 

Adoption, Implementation, and Maintenance) Evaluation Framework (23), and the 

Consolidated Framework for Implementation Research (24). In addition, the Exploration, 

Preparation, Implementation, and Sustainment (EPIS) framework allows for better 

understanding of how implementation determinants (and thus strategies and outcomes) 

may vary across phases of implementation (i.e., exploration, preparation, implementation, 

sustainment) (25). Implementation science shapes the language of program evaluation 

through application of concepts such as tailoring to context, strategizing to overcome 

anticipated barriers, and scaling services with fidelity (26). The work of implementation 

science is also often mixed methods, using both qualitative and quantitative methods, with 

data triangulation to understand these concepts in a deeper and more comprehensive way 

(27).

3.2 Language Considerations

Pivotal to the application of these disciplines is the lexicon within which they operate 

and communicate. Those designing and conducting program evaluations also use their own 

lexicon. Table 2 aligns key terms used by each discipline to key terms in program evaluation.
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Table 2 highlights how program evaluation already incorporates some important concepts 

from the highlighted disciplines and that, in many areas, the language is aligned across 

disciplines. For example, “fidelity” is a term used commonly in process evaluations and 

is a well-described implementation science outcome. However, some words and phrases 

used in the different disciplines have disparate meanings; thus, there is an opportunity 

to describe and provide greater clarity. For example, “strategy” can be a confusing 

term, given multiple meanings across disciplines. Although program evaluators may view 

strategies and interventions as interchangeable terms (i.e., evidence-based interventions 

vs. strategies), “strategy” has a very specific meaning within implementation science. An 

implementation strategy, defined by Proctor et al., is the “methods or techniques used to 

enhance the adoption, implementation, and sustainability of a clinical program or practice” 

(32). For implementation scientists, uncovering effective implementation strategies leads 

to strengthened delivery of a program and the potential to share those strategies as best 

practices with other settings considering adoption.

There are also examples of similar concepts described using different words across the 

disciplines. For example, the parts of an intervention, meaning the different pieces or parts 

that make up the intervention itself, can sometimes be referred to as “components.” In 

economic evaluation, costs are often measured by the “activities” involved in starting (e.g., 

training) or delivering (e.g., clinical supervision) the intervention. As another example, 

economic evaluation may use the term “start-up” costs to describe the costs related to 

starting a new program or putting a program “in place” before delivery of services. 

Implementation scientists may call these same costs preparation and implementation costs. 

Similarly, “implementation” in economic evaluation generally refers to what implementation 

science would call “intervention delivery.”

3.3 Opportunities for Synergy

Finding synergy across disciplines provides opportunities to strengthen the design and 

application of process, outcome, and impact evaluations. Figure 1 presents a visualization of 

opportunities for incorporating each discipline using the CDC Evaluation Framework (33) 

as an example. This framework outlines three cross-cutting actions (engage collaboratively, 

learn from and use insights, and advance equity) and six steps to design and tailor an 

evaluation of a particular program: (1) assess context, (2) describe the program, (3) focus 

the evaluation questions and design, (4) gather credible evidence, (5) generate and support 

conclusions, and (6) act on findings. The following sections describe these steps further, 

with the cross-cutting principles incorporated, and demonstrates how each discipline can be 

leveraged. To illuminate each step in a more applied way, we use the example of evaluating 

a substance use screening and brief intervention (SBI) program delivered in a school-based 

setting. Examples from the steps are also summarized in Table 3.

3.3.1 Assess Context: The first phase of the CDC Evaluation Framework is assess 

context. This phase is key to program evaluation, as it ensures the subsequent phases 

are useful, relevant, and impactful. This is when a needs assessment might occur. Here 

also is when identification of relevant interested parties who will facilitate program 

adaptation, delivery, and evaluation is key and this may come from carrying out the needs 
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assessment which includes collecting preliminary or previous research or engaging with key 

informants. In the language of implementation science, a needs assessment is an example 

of an exploration phase strategy that can describe the problem in need of addressing. 

Those conducting and describing the needs assessments to inform program selection can 

include, for example, members of the evaluation team, academic partners, and community 

representatives.

In this phase, academic partnerships with epidemiologists can help to better understand 

the scope of the problem using historical data for context about the disease and estimates 

for the potential distribution of the disease. For example, epidemiologists may provide 

prevalence data on adolescent risky behaviors by county, indicating potential areas of high 

substance use rates that require intervening. Epidemiologists can also use these data to assist 
in the prioritization of programs that have the most potential to address the problem at 

hand. Health economists can further help understand the economic burden of the problem 

on different sectors, investigate what causal research says about potential solutions where 

programs may be focused, and assess the cost literature and economic evaluation of relevant 

programs. Engaging epidemiologists and economists in this way can be helpful in setting the 

foundation for the work and aid in data-informed decision making.

Implementation science can strengthen identification and engagement of other interested or 

involved parties. A structured approach or model to engage interested parties or develop 
partnerships—like the Center for Implementation’s Relational Pathway—can help to ensure 

an effective program evaluation (34). In the Relational Pathway, engagement starts with 

building buy-in and establishing formal and informal partnerships. For example, in the 

context of a school-based SBI, engagement could include holding meetings with school 

leaders, staff, parents, and students to discuss the need for preventing substance misuse; 

selecting and adapting an appropriate program; creating partnership agreements with school 

leadership to determine roles and responsibilities or co-creating a governance structure 

that could include advisory boards or work groups; establishing means of communicating 

within the team; and conducting informational sessions with community partners who can 

provide services outside the school setting to students requiring higher-intensity intervention 

(35). These partnerships may lead to more rich evaluation data conducted via qualitative 

interviews or surveys.

3.3.2 Describe the Program: An important step before gathering evidence about a 

program is to describe it thoroughly. This goes beyond describing the components of the 

program to include the expected strategies needed to implement and maintain it. This also 

includes reviewing descriptives on the expected effects. Here, a logic model is helpful to 

guide the goals and objectives of the evaluation. Well known to program evaluators as a 

tool for structuring a program evaluation, logic models include the definition of critical 

components and where evaluation may be most pivotal for determining processes and health 

impact (36). The structure of logic models varies, but they are often made up of two sides: 

process and outcomes. The process side can include inputs, activities, and outputs; the 

outcomes include those that are short term, intermediate, and long term (Figure 2).
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3.3.2.1 Process: “Inputs” are defined as “resources that go into a program or intervention

—what we invest” (37). In describing the inputs of the logic model, economists in this 

phase can use previous research to help determine what resources may be necessary and to 

align with current standards of describing costs of SBI delivery. During this “describe the 

program” phase, epidemiology provides the foundation for the evaluation in identifying past 

trends and historical information, as well as any recent information such as population risk 

factors and the current health status of the population of focus (37). For example, the inputs 

for SBI would be consideration of the age-specific substance use risk factors and identifying 

resources required for a school-based SBI, including resources needed to conduct such a 

program in the school, such as funding, staffing to deliver SBI, and external providers to 

refer to.

“Activities” are “events undertaken by the program or partners to produce desired outcomes

—what we do” (37). Logic model activities can vary in terms of effort, timing, and 

importance. In addition to activities directly related to delivering SBI, implementation 

science can help to define and describe strategies to integrate SBI into the school. For 

example, an implementation strategy of training school-based health center staff to identify 

and intervene on risky behaviors may be listed as an activity in the logic model (38). Should 

economists choose to take an activity-based costing approach in the evaluation, activities in 

the logic model inform which activities are selected to cost.

“Outputs” are “the direct, tangible results of activities—what we get” (37). Economists and 

implementation scientists can work with program evaluators to better understand and define 

the outputs of the SBI program by defining what the intermediate requirements are in order 

to achieve the primary health-related outcomes desired.

3.3.2.2 Outcomes: Outcomes are defined as “the desired result of the program—what we 

achieve” (37). Outcomes are generally distinguished by order of operation (e.g., proximal 

and distal) or length of time (e.g., short term, intermediate, and long term). Short-term and 

intermediate outcomes can be an important piece of evidence to share with interested parties, 

including funders and community partners, to engage collaboratively and maintain support 

for a program in addition to ensuring that a program is on a good track towards long-term 

outcomes while linking together all three.

“Short-term outcomes” are the “immediate effects of the program or intervention activities” 

and “often focus on the knowledge and attitudes of the intended audience” (e.g., increase 

in staff knowledge of substance use among youth), whereas “intermediate outcomes” are 

“behavior, normative, and policy changes” (e.g., increase in number of students screened) 

(37). Here is where it is important to identify implementation outcomes in describing the 

program. The Proctor et al. Implementation Outcomes Framework (IOF) offers short-term 

outcomes that are often qualitative and perception based and more aligned with exploration, 

like appropriateness, acceptability, and feasibility, and intermediate outcomes that are more 

quantitative and behavior based and aligned with implementation, such as adoption, fidelity, 

and reach (39, 40).
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“Long term outcomes” “refer to the desired results of the program and can take years 

to accomplish (37)” (e.g., reduced risk behavior among youth, reduced time to treatment 

referral for students with substance use disorder). These are often the primary focus 

of funders who are seeking observable health impacts. From epidemiology, long-term 

outcomes are the expected effects of the program that draw from identified risk factors 
and causes of disease that a program aims to address. A well-defined outcome of interest 

includes consideration of whether it is important to measure prevalence versus incidence 

and define the population of focus and the unit of analysis. Epidemiologists may provide 

guidance on measuring impacts (e.g., the main impact of the SBI program may be a reduced 

rate of substance misuse among youth). This description would be the clear specification of 

the outcome of interest, along with identification of the “problem or condition.” From the 

IOF, sustainability of the program (implementation outcome) and equity (service outcome) 

may be long-term outcomes of interest (39).

Economists, in discussion with the evaluation team, consider the best health outcomes to use 

as part of the economic evaluation. For example, if evaluating an SBI delivered in a school, 

it may be important to consider a primary health outcome of the number of days of drug 

use youth self-report in the past month (41) or perhaps a measure of health utility. The types 

of economic analyses planned, such as cost-effectiveness or budget impact analysis, will 

require using the inputs, activities, and outcomes of the logic model; these analyses occur in 

the next phase of focusing the evaluation design.

3.3.3 Focus the Evaluation Questions and Design: The focus of the evaluation 

questions and design builds on the phase in which the program is described. It is important 

to define the evaluation’s purpose, including who will use the results and what methods will 

be used to carry out the evaluation. This includes developing relevant evaluation questions 

based on the missions and objectives of the evaluation and linking them with the methods 

used to provide responses to those questions. The RE-AIM framework can be used to 

structure and guide this process. Since its formal development and publication more than 

25 years ago (42), program evaluators have used RE-AIM to categorize and describe the 

impact of their interventions. For example, an evaluation may be interested in answering 

what the “reach” of a program was (e.g., the number of students who receive a substance 

use screening at a school-based health center) and how “effective” it was (e.g., the extent to 

which substance misuse was reduced among students who were identified as at-risk). In this 

phase, implementation science methods can be used to describe an implementation plan, 

such as identifying via interviews or case audit who will be delivering the SBI intervention 

in the school setting and what are the needed implementation strategies.

Epidemiological methodology can also help inform the development of effective questions 

that can provide specificity and clarity to a program evaluation. Design considerations may 

include whether to have a comparison group (e.g., another school not implementing SBI) or 

a one-group design. This also ties back to having a well-defined outcome and the importance 

of determining the unit of analysis along with determining the outcome data sources (i.e., 

secondary sources when available or primary data collection).
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Integrated implementation and economic evaluation plans can also occur. Economists, with 

input from other team members, can develop an economic evaluation plan within the larger 

evaluation design, including decisions about approach (e.g., taking a health care sector 

vs. societal analytic perspective) and plans for collecting and analyzing data as well as 

whether to cost the implementation strategies (“start-up costs”) in addition to intervention 

delivery. Some of these decisions will depend on the funding available for an economic 

evaluation component. For example, are resources available for a more comprehensive 

micro-costing approach like activity-based costing, and if so, what level of data collection 

burden are program deliverers willing to undertake to support such an approach? This phase 

includes development of data collection instruments and discussions with programmatic 

team members to ensure buy-in and to determine where different team members may need 

to collect data. For example, collection of direct and indirect cost data for an SBI in a 

school-based setting may be done by school administrative staff rather than the program 

evaluation team. Consequently, collecting these economic costs requires understanding and 

awareness on the part of those administrative staff responsible for providing that information 

(43). Furthermore, the methods and data for valuing resources should be specified, along 

with the methods and data for analyses that will be performed.

3.3.4 Gather Credible Evidence: In this phase of the evaluation, evidence about 

the program is collected and analyzed. This extends beyond the typical focus on 

gathering evidence on outcomes and identifying intervention impacts; it is key to gather 

implementation and intervention delivery evidence using qualitative and quantitative 

methods. For example, collect start-up and intervention cost data during this phase. Based 

on the focus of the evaluation, health utility data may also be collected in this phase. The 

economic evaluation team needs to provide support, and in some cases, conduct qualitative 

interviews, to ensure data collected are accurate and consistent. Secondary data or reviews 

of relevant literature may be conducted during this phase as necessary for analyses. For 

example, if a societal perspective is used, costs from other sectors, such as the youth legal 

system or other social service settings, may be needed. If the analysis uses a modeling 

approach, the model and associated input parameters can be built in this phase.

There is also a great opportunity for synergy between implementation science and economic 

evaluation when activity-based costing is undertaken. Implementation science methods can 

facilitate the detailing and description of each intervention component as part of this 

phase of describing the program, and in turn, this information is helpful for providing 

context on the activities measured for cost purposes. Furthermore, tracking program 
adaptations can help to understand why certain outcomes were or were not achieved. The 

Framework for Reporting Adaptations and Modifications-Enhanced (FRAME) is one tool 

from implementation science that can help guide this effort (44). It encourages thinking 

around when in the process the modification was made, whether a modification was 

planned/proactive or unplanned/reactive, who determined the modification was needed, 

what was modified and at what level (e.g., content of the substance use screener was 

modified at the individual student level vs. for all students at the school level), the nature 

of the modification (e.g., added screening elements), whether the modification is fidelity-
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consistent, and the reasons for the modification. Tools like this can help organize important 

information collected qualitatively about program delivery in dynamic real-world settings.

3.3.5 Generate and Support Conclusions: After gathering credible evidence, 

interpretation of the evidence is required. Results should provide answers to the evaluation 

questions along with the level of statistical confidence. If collected, supporting qualitative 

data (e.g., details of and perspectives on program activities and impacts) can provide a 

richer understanding of results and, for example, the acceptability of the program among 

practitioners in addition to those receiving it or unplanned adaptations during program 

delivery that change core components. This can support interpretation of outcomes 
achieved in light of implementation outcomes. The findings based on decisions made in 

the earlier phases of describing the program and focusing the evaluation will be pivotal for 

the justification of conclusions. Strong application of epidemiologic and economic methods 

is needed to appropriately analyze the data, following the specified methodological plan. 

Conclusions should be based on the results, including results from any sensitivity analyses. 

These conclusions will inform any resulting program recommendations.

3.3.6 Act on Findings: Ultimately, program evaluation requires a focus on effectively 

disseminating results and lessons learned. Throughout the phases of the program evaluation 

process, engagement with the primary users (i.e., the recipients of the program and the 

evaluation results) is needed to ensure its utility. Sharing evaluation results and lessons 

involves considering the format in which information will be communicated and how it will 

be tailored for different audiences. Here, there is an opportunity to have cross-disciplinary 

dissemination that pairs epidemiological, economic evaluation, and implementation results. 

Epidemiologic methods can identify causes of disease, along with associations and potential 

solutions that can help inform policy and public health decisions. Within implementation 

science, methods of effective dissemination can inform this phase; these methods include the 

cross-cutting action of “engage collaboratively” with an analysis of those parties, their roles, 

and the preferred communication methods. For example, the results of the evaluation of 

the school-based SBI program may require engagement with policymakers around financing 

strategies and opportunities for becoming part of a payment schedule to be covered by health 

insurance (45).

4 Conclusions

Program evaluation is a key element to ensuring that implementation of evidence-based 

programs is effectively delivered and achieves intended impacts in the real world. 

Leveraging epidemiology, economic evaluation, and implementation science establishes a 

stronger multidimensional approach to address the “what works,” “how,” “for whom,” and 

“at what cost” aspects of program evaluation.

Epidemiology clarifies what programs need to address and whether a program works 

(is effective) by providing data on health problems, risks, and outcomes to guide the 

focus of the program evaluation. Economic evaluation assesses at what cost the program 

achieves its outcomes, offering a critical perspective on the program’s value, which is 

essential for comprehensive outcome evaluation. Implementation science delves into how 
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practitioners implement the program, identifying strategies to enhance adoption, fidelity, 

reach, and sustainability, thereby informing the process evaluation component. Economic 

evaluation and implementation science are critical for dissemination by providing start-up 

and intervention information beyond effectiveness, including costs, that can inform when a 

program is scaled up.

The relationship between these concepts and program evaluation can be synergistic, with 

each contributing unique insights that collectively provide a thorough approach to assessing 

and improving efforts to address priority problems such as substance misuse. In this article, 

we aim to demonstrate ways in which program evaluators can engage these disciplines; 

communication and collaboration across disciplines can help identify ways to optimize 

limited resources, strengthen methods, and improve synthesis. For example, evaluation 

teams can strengthen the integration of implementation science and economic evaluation 

by agreeing on the start-up and other implementation activities versus program activities (7).

Funding for program evaluation is often limited, further challenging the inclusion of these 

different disciplines. Without additional funding for program evaluation, consideration is 

needed for how to include these disciplines without overwhelming project budgets. From an 

epidemiologic perspective, secondary data can also be a useful solution when the population 

is over-surveyed or experiencing survey fatigue. For example, the economic evaluation will 

require engaging an economist on the team, but some approaches to costing, such as using 

secondary data, can be less resource intensive. In other cases where an economist cannot be 

supported, efforts to collect cost data are still valuable; these data would allow for follow-up 

economic evaluation studies. For implementation-related questions, program evaluators can 

use existing literature and resources on basic implementation science concepts that are most 

helpful in designing the process components of an evaluation. Specifically, skills in how to 

identify and measure implementation outcomes (46) can provide a great deal of support in 

the early steps of program evaluation.

This article was supported by the Helping to End Addiction Long-term (HEAL) Initiative® 

launched by the National Institutes of Health in 2018. Through this initiative, the 

National Institute on Drug Abuse administered the HEAL Preventing Opioid Use Disorder 

(OUD) research program to focus specifically on identifying effective upstream prevention 

interventions. Within this program, the HEAL Prevention Cooperative is composed of 

10 research projects testing interventions to prevent opioid misuse or escalation to OUD 

among youth and young adults in real-world settings, along with the HEAL Prevention 

Coordinating Center (HPCC). The HPCC learned many lessons regarding the need to 

integrate and align epidemiological outcomes, implementation measures, and cost data 

collection regardless of delivery setting. Understanding the processes for evaluating a 

program can lead to better program descriptions, result in faster development of an 

evidence base for a program, and accelerate the pace with which programs become part 

of routine practice (47). An integrated approach ensures that program evaluations are not 

only comprehensive in scope but also practical in informing future practice to improve 

health outcomes at a population level. Integrating the principles of epidemiology, economic 

evaluation, and implementation science into program evaluation not only enriches the 
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assessment process but also establishes a comprehensive framework that addresses the 

multifaceted and complex nature of programs to prevent substance misuse.
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Highlights

• The disciplines of epidemiology, economic evaluation, and implementation 

science have confusing and conflicting terminologies when applied to 

program evaluation

• Clearer understanding of how these disciplines overlap and where they differ 

are needed in program evaluation

• Program evaluations and evaluators benefit for clarity on how to integrate 

epidemiology, economic evaluation, and implementation science methods into 

evaluations

• Examples of how epidemiology, economic evaluation, and implementation 

science fit within program evaluation are described in the context of a 

program evaluation framework
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Figure 1. 
Incorporating epidemiology, implementation science, and economic evaluation into the steps 

of program evaluation
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Figure 2. 
CDC layout of a general logic model

Sources: CDC Division for Heart Disease and Stroke Prevention. n.d. Evaluation Guide: 
Developing and Using a Logic Model. https://www.cdc.gov/cardiovascular-resources/media/

pdfs/logic_model.pdf; CDC Office of Policy, Performance, and Evaluation. 2018. Program 
Evaluation Framework Checklist for Step 2. https://www.cdc.gov/evaluation/steps/step2/

index.htm
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Table 1.
Summary of disciplines

Program 
Evaluation in 
Public Health Epidemiology Economic Evaluation Implementation Science

Definitions “The systematic 
investigation of the 
merit, worth, or 
significance of an 
object. ” (1)

“Epidemiology is the 
study of the distribution 
and determinants of health-
related states or events in 
specified populations, and the 
application of this study to 
the control of health problems” 
(14).

“The comparative 
analysis of alternative 
courses of action of 
both their costs and 
consequences” (5).

“The scientific study of methods 
to promote the systematic uptake 
of research findings and other 
evidence-based practices into 
routine practice, and, hence, 
to improve the quality and 
effectiveness of health services” 
(28).

Origins Psychology, 
Education, 
Curricula 
Assessments

Medicine, Germ Theory, John 
Snow, Mathematics

Health economics, 
Political Science, 
Economic theory

Rogers Diffusion of Innovation, 
Kingdon’s Policy Streams, 
Knowledge Translation

Key elements 
or features 
within program 
evaluation 

-

Measurement of morbidity 
and mortality of a 
population; measurement of 
the determinants of morbidity 
and mortality.

Analysis of cost and 
outcomes.
Comparative assessment 
of program value (i.e., 
requires a comparator).

Measurement of adoption, reach, 
and sustainment of programs.
Development and assessment 
of strategies for implementing 
programs.

Example 
publication 

American 
Evaluation 
Association

Strengthening Reporting in 
Observational Studies

Consolidated Health 
Economic Evaluation

Template for Intervention 
Description and Replication

reporting 
standards 

Guiding Principles 
for Evaluators

in Epidemiology (STROBE) 
(29)

Reporting Standards 
(CHEERS) (30)

(TIDieR), Standards for Reporting 
Implementation Studies (StaRI) 
(31)
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Table 2.
Select program evaluation terms—crosswalk of overlapping and diverging language applied across disciplines

Program Evaluation Term Epidemiology Economic Evaluation Implementation Science

Program 
Strategy 
Intervention 
Evidence-based or -informed 
intervention, strategy, or 
practice 
Program activities 

Strategies Exposure Intervention Program Innovation
Evidence-based Intervention or Practice
7 P’s: pills, programs, practices, principles, 
products, policies, procedures
Core vs. peripheral components

- -
Start-up Pre-implementation strategies

Implementation strategies
Sustainment strategies

Setting Setting, descriptives Setting Implementation context
Inner/internal setting (characteristics of the 
delivery setting)
Outer/external setting (characteristics of the 
broader environment)

Program adaptation, 
modification - -

Adaptation
Tailoring
Planned/unplanned modification

Costs Resources Start-up costs
Adaptation costs
Intervention costs
Opportunity cost
Marginal cost
Indirect and direct costs
Fixed and variable costs

Implementation cost
Staffing needs
Infrastructure needs
Cost impact

Implementation 

-

Start-up period
Implementation period

Preparation phase
Adoption
Implementation phase
Initial implementation
Uptake
Spread/scale

Fidelity 
Quality of program delivery 

Adherence Fidelity Fidelity
Quality

Reach Distribution Reach Reach
Penetration

Sustainability 
-

Affordability Sustainment phase
Maintenance
Scale-up

Outcome Proximal outcomes 
(e.g., opioid use 
behavior),
Distal outcomes 
(e.g., opioid overdose 
mortality)

Primary outcome
Health utility (e.g., quality-
adjusted life year [QALY])
Effectiveness

Implementation outcomes (e.g., appropriateness, 
feasibility)
Service outcomes (e.g., effectiveness, equity)
Client outcomes (e.g., satisfaction)
Health outcome (e.g., substance use)

Challenges 
Barriers 

Confounders Confounders Implementation determinants
Barriers
Facilitators
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Table 3.
Application of Epidemiology, Economic Evaluation, and Implementation Science within the CDC Evaluation 

Framework

CDC 
Evaluation 
Framework 
Phase (12)

Disciplinary Examples and Opportunities for Synergy

Epidemiology Economic Evaluation Implementation Science

Assess context Assist in the prioritization of 
programs
Obtain data on substance use 
outcomes among adolescents in a 
school district and review available 
evidence on potential programs 
to identify which have the most 
potential to address the problem 
at hand. Often quantitative data 
that may come from health service 
records as well as youth surveys and 
school-based records.

Assess the cost literature on existing 
programs
Identify and assess what cost literature 
exists on existing SBI programs as 
this may allow for determining what 
costs do not need to be collected 
because some are already available and 
determine what costs may need to be 
collected during the Gather Credible 
Evidence phase.

Develop partnerships
Partnerships developed during the 
assessing context phase can help build 
buy-in among formal and informal 
partners (e.g., school boards, school 
leaders and staff, parent groups) 
to facilitate successful evaluation 
of the SBI through, for example, 
participation in qualitative focus 
groups, interviews, and surveys.

Opportunities for Synergy: Engaging partners in the acquisition of epidemiologic data as well as developing partnerships 
to better understand what the existing programs are and where to identify cost-related literature for those SBI programs

Describe the 
program

Identify risk factors and causes of 
disease
For a school-based SBI program, this 
might include identifying past trends 
and historical information on youth 
substance use behaviors.

Identify activities to cost using the 
program logic model
In order to carry out activity-based 
costing, the activities in the SBI 
program logic model inform which 
activities are selected to cost. If 
the SBI program included substance 
use prevention counseling with 
students, identifying activities to cost 
might include consideration of the 
counselorrelated activities including 
preparing for the session with students, 
carrying out the session, and following 
up with a phone call or emailing 
students after the session is complete to 
schedule a follow-up.

Identify implementation outcomes
Identification of implementation 
outcomes may help to define and 
describe implementation strategies 
to integrate the SBI program 
into the school. If the SBI 
program included a counseling 
component, it may be important to 
assess implementation outcomes like 
feasibility and acceptability among 
the school counselors via qualitative 
interviews or surveys.

Opportunities for Synergy: Epidemiologists, economists, and implementation scientists work with program evaluators to 
better understand and define the outputs of the SBI program by defining what the intermediate requirements are to achieve 
the primary health-related outcomes desired. The types of economic analyses planned, such as cost-effectiveness or budget 
impact analysis, will require using the inputs, activities, and outcomes of the logic model.

Focus the 
evaluation 
questions and 
design

Determine outcome data sources
In design considerations for 
evaluation of an SBI program, this 
might include whether to have 
another school not implementing the 
SBI as a comparison group.

Develop an economic evaluation plan
Economic evaluation plan within the 
larger evaluation design for the SBI 
program, including decisions about 
approach (e.g., taking a health care 
sector or school-based health center vs. 
societal analytic perspective) and plans 
for collecting and analyzing the cost-
related data

Describe an implementation plan
Through qualitative methods, 
identifying who will be delivering the 
SBI program in the school setting and 
what are the needed implementation 
strategies.

Opportunities for Synergy: Costing of the implementation strategies in addition 
to intervention delivery.

Gather 
credible 
evidence

Identify intervention impacts 
Estimate individual risk of disease.
This includes assessing the impacts 
of an SBI on the population of focus, 
such as what changes in substance 
use behaviors may have occurred 
among students because of the SBI.

Collect start up and intervention cost 
data.
In some instances, qualitative data 
collection such as conducting interviews 
among persons delivering the SBI, 
may help to ensure data collected are 
accurate and consistent.

Describe and track program 
adaptations.
Using qualitative methods, detail and 
describe each of the SBI intervention 
components and track any program 
adaptations that may occur, for 
example due to the intervention 
context in order to understand why 
certain substance use outcomes were 
or were not achieved.

Opportunities for Synergy The intervention component descriptions can be 
helpful for providing background and detail on the activities being measured for 
cost purposes.
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CDC 
Evaluation 
Framework 
Phase (12)

Disciplinary Examples and Opportunities for Synergy

Epidemiology Economic Evaluation Implementation Science

Generate and 
support 
conclusions

Interpret sensitivity analyses in light 
of primary outcomes
Conclusions about the impact of 
the SBI on substance use behavior 
outcomes should be based on the 
results, including results from any 
sensitivity analyses such as looking 
at impacts specific to certain student 
population or school.

Assess value of intervention and 
potential budget impacts in wider 
dissemination.
This includes carrying out the cost-
effectiveness analysis and budget impact 
analysis for the school-based setting of 
the SBI program.

Interpret outcomes achieved in light 
of implementation outcomes.
The findings based on decisions made 
in the earlier phases of describing 
the SBI program and focusing the 
evaluation will be pivotal for the 
justification of conclusions.

Opportunities for Synergy Strong integration of the epidemiologic and 
economic methods is needed to appropriately analyze the data, following the 
specified methodological plan.

Opportunities for Synergy Qualitative implementation outcomes can help triangulate quantitative epidemiological and cost 
outcomes.

Act on 
findings

Share findings linking disease 
cause, associations, and potential 
solutions
Epidemiologic methods can identify 
causes of substance use misuse, 
along with associations and potential 
solutions that can help inform 
policy and public health decisions 
on substance use prevention 
programming

Share cost findings with policymakers
Engagement with influential 
policymakers in the school and 
government policy space around 
financing strategies and opportunities 
for embedding an effective SBI 
into school-based setting through 
consideration of cost-related findings.

Disseminate best practices
This is an opportunity to leverage 
the cross-cutting action of “engage 
collaboratively” – given the number of 
interested parties for a school-based 
intervention, an analysis of those 
parties, their roles, and the preferred 
communication methods facilitates 
dissemination.
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