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Abstract

Fellowship programs offer career development opportunities, provide experiential training, and
can be used to recruit personnel to address specific challenges facing the public health workforce.
Given the potential influence fellowships have on the future public health workforce, it is
important to understand and articulate the results of such programs and to identify areas of
improvement to meet current workforce needs. The purpose of this literature review was to
identify common practices used to evaluate nonclinical fellowship programs. After a search of the
internet and selected databases, we screened titles and abstracts using predetermined selection
criteria. We then conducted a detailed review of selected papers to extract information about
program characteristics (program description, sector, and program length) and evaluation
characteristics (primary evaluation type, framework for evaluation, data collection methods, and
respondent populations) from 33 papers. We found a limited number of published papers on the
evaluation of nonclinical fellowship programs, and most focused on outcomes associated with
fellows or alumni. The most useful papers for our purposes clearly described the evaluation
framework that guided the evaluation.
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1. Introduction

The public health workforce faces a number of challenges, including a small proportion of
public health professionals with formal public health training (Lichtveld et al., 2001; Sellers
et al., 2015), a changing public health landscape (Institute of Medicine Committee on
Assuring the Health of the Public in the 21st Century, 2002) that necessitates
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resourcefulness and adaptation, and an aging workforce (Sellers et al., 2015).
Comprehensive workforce development programs are needed in the field to address these
challenges. Public health fellowships, which recruit qualified personnel, promote
interdisciplinary work, and train the entering and current workforce for leadership and
management (Council of State & Territorial Epidemiologists, 2004; Hayes, 2014), are an
effective component of comprehensive workforce development (Koo & Miner, 2010). The
Division of Scientific Education and Professional Development (DSEPD) in the Center for
Surveillance, Epidemiology, and Laboratory Services (CSELS) at the U.S. Centers for
Disease Control and Prevention (CDC) designs, implements, and evaluates fellowship
programming to develop a competent, sustainable, and empowered public health workforce.
Based on the concept of service learning (Furco, 1996; Wigington, Sobelson, Duncan, &
Young, 2017), DSEPD fellowships engage public health professionals in experiential, on-
the-job learning (Thacker, Dannenberg, & Hamilton, 2001). Each DSEPD fellowship is
unique in its training discipline, duration, and targeting of educational level.

Government organizations in particular have increasingly called for data for decision-
making and accountability (Centers for Disease Control & Prevention, 2012; United States
Government Accountability Office, 2013). DSEPD ultimately should be able to show
whether the investments in fellowship programs are meeting identified workforce
development needs. DSEPD focused previous evaluation efforts on documenting program
components (e.g., recruitment or curriculum) and implementation (e.g., participation or
reach). Personnel used these data to make programmatic or operational decisions, but data
on meaningful programmatic outcomes — especially for the portfolio of programs, rather
than individual programs — remained limited. Outcomes data on the portfolio of programs
would highlight areas of success and for improvement, informing future programmatic
decisions and planning. Thus, DSEPD prepared to identify and then apply techniques to
measure and share outcomes of its fellowship program portfolio. We started by looking to
the literature for fellowship evaluation practices used. At minimum, we expected to find
commonly used frameworks and methods to guide our evaluation of fellowships. At best, we
hoped to find commonly used measures and indicators across fellowship evaluations that
would help us to speak comprehensively about our own portfolio of fellowships.

This paper describes findings from our review of the literature on the evaluation of
nonclinical fellowship programs. Our goal was to locate fellowship programs similar to our
own and translate practices to our own context. However, what started as an exploratory,
practical exercise in evaluation planning ended up revealing potential literature gaps that
suggest opportunities for improvement in the fields of evaluation and workforce
development. This paper does not describe a systematic review, but we believe our
experience and observations could be valuable to other fellowship evaluators who might
have a similar experience when searching for this type of literature. This paper describes the
extent and nature of fellowship evaluations in the literature we found and considerations for
workforce development professionals, particularly those tasked with the evaluation of
fellowship programs.
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Methods

Our review process involved 2 main steps as follows: first, search and screen; second,
detailed review. The search and screen step took place over 2 phases. Phase | took place
during 2015-2016 as a practical approach for the evaluation team to draw from for existing
conceptual frameworks and practices. In February 2017, the evaluation team engaged a
librarian for Phase Il for a more thorough search to supplement our Phase I results. In the
detailed review step, the analysts abstracted and coded information about program and
evaluation characteristics described in each paper.

2.1. Search and screen, phase |

In Phase | of the search, 2 of the evaluators on the team, now referred to as analysts,
independently searched both databases and search engines, including PubMed, ERIC,
ProQuest, Google Scholar, Google, and the CDC Library’s Primo Central Index. This
process identified papers in both peer-reviewed journals and gray literature, published in
English, and with no specific date ranges. Alternate locations of information, such as
evaluations that could be accessed through an organization’s website, were possible for
identification during this phase if they matched our initial search terms. Search terms
included combinations of the following: fellowship, evaluation, assessment, workforce
development, on the job training program, impact, success, outcomes, continuing education,
and /nternship. The search was inclusive of all sectors and industries. We added the
following search terms, in conjunction with previously cited terms, to probe further into
areas that we are aware have made concerted efforts to use workforce development training
programs: business, corporation, military, and Affordable Care Act. Given the practical,
iterative, and informal nature of Phase I, we did not document the total number of papers
that resulted from the searches. Instead, we screened the titles and abstracts of our search
results as we went along, by applying defined selection criteria (Appendix A in
Supplementary material).

Our inclusion and exclusion criteria were largely based on definitions from our own
fellowship programs, as the intention of our review was to identify practices that could
translate to our own context. We specifically sought fellowships that, like ours, were
experiential service programs that sought to develop the workforce in their field, rather than
those that were part of a traditional educational program. We intentionally did not include
evaluations of graduate medical training programs (eg, clinical residency) for such reasons.
Graduate medical training programs are extensions of traditional medical education and
required to practice within the profession. The need behind graduate medical training
programs thus differs from that of DSEPD’s fellowships. Consistent with our goals, we
looked for evaluations that considered the whole program rather than a single component.
Finally, we focused on selecting papers that described applied evaluations, not just
conceptual frameworks for an evaluation, so we could identify common practices and
lessons learned from a practical perspective.

We included papers that described evaluating programs meeting 2 core criteria, based on our
definition of a fellowship: (1) primarily experiential (on-the-job) training, and (2) a
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minimum duration of 1 month, with no work duties outside those associated with the
fellowship experience.

We excluded papers according to criteria regarding the characteristics of the program and the
evaluation. Associated with the program characteristics, we excluded papers about
traditional educational programming, such as graduate medical education and other degree
programs. We also excluded those focused on specific professional requirements or
outcomes, such as those associated with clinical skills maintenance or continuing education
credits. Associated with evaluation characteristics, we excluded papers focused on individual
components of workforce development strategies (e.g., individual workshops or
orientations). We also excluded those with a narrow scope, such as those focused on job
satisfaction during training, or those that used a sole data collection method that we knew
would be insufficient for our needs, such as pre- and posttests.

Using these selection criteria, the analysts separately screened their search results by
assessing paper titles, abstracts, or executive summaries. The analysts also checked
references of papers that met our selection criteria to identify additional fellowship program
evaluations for inclusion in this review. Any references that appeared to meet selection
criteria were put through the same screening. The 2 analysts then shared with each other
their lists of papers for inclusion to verify the papers on each other’s list met all criteria. For
any papers on which there was disagreement, the analysts discussed and reached consensus
on whether to include the paper.

2.2. Search and screen, phase ll

Based on our results from Phase I, we consulted a CDC librarian to conduct a broad,
independent search to ensure a thorough review of the peer-reviewed literature. Based on the
experience of Phase I, we believed that a focus on peer-reviewed literature would offer more
valuable findings and a greater breadth of comparable programs than a typical online search.
The CDC librarian searched Medline (OVID; 1946-2017), Psychinfo (OVID; 1987-2017),
and Scopus (without a specific date range), and adapted our search terms listed earlier. The
librarian’s search resulted in 479 unique papers (Appendix B in supplementary material).
The analysts then used the same selection criteria and process described earlier to screen
these 479 titles and abstracts. The goal remained to select papers that described programs
similar to ours and evaluations that considered the program as a whole.

2.3. Detailed review

In the second step, each analyst independently conducted a more detailed review of half of
the included papers and abstracted information about program characteristics (program
description, sector, and length of the program) and the evaluation characteristics (primary
evaluation type, framework for evaluation, data collection methods, and respondent
populations) presented. All abstracted information was recorded as qualitative data in an
Excel® (Microsoft, Inc., Seattle, WA) spreadsheet. During this detailed review, the analysts
removed additional papers found to meet our exclusion criteria. In the end, Phase | produced
24 papers and Phase Il produced 9 additional papers relevant to our review.
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Using the abstracted data from the final set of included papers, the analysts grouped the
qualitative data for each characteristic according to emergent themes and then developed
codes to describe those themes. Codes were applied to papers for sector, length of the
program, primary evaluation type, frameworks, data collection methods, and respondent
populations. Because codes were not determined a priori, groupings were based on iterative
discussion and analysis. The primary codes applied to the sector category were education,
health, library, public health, public service, and research, secondary codes applied were
economics and leadership and management. The length of the program was coded as < one
year, one year, two years, two and a half years, and five years. Programs that did not have a
set length of time for all fellows were coded as having variable duration and could exceed 5
years.

For the program’s primary evaluation type, we used the following codes: process, outcome,
and /mpact. We coded papers as process if the evaluation focused on assessing if and how
well program activities and operations were implemented (Linnan & Steckler, 2002). Our
outcome code was loosely defined and applied to papers that examined changes after the
program (Frechtling, 2007). We defined /mpact evaluations to be those that sought to
determine the extent of changes that could be attributed to the program (Frechtling, 2007).
When an evaluation fit more than 1 code, a single code was applied based on the analysts’
determination regarding the primary focus of the paper.

When coding for evaluation frameworks described in the papers, we used 3 primary codes:
Other, Program theory, and Not found. We defined a framework as any structure explicitly
articulated in the paper that described the concepts driving the evaluation inquiry. As we
defined the term, frameworks could be based on external models or theories, or they could
be based on the program’s logic model or program theory. If the paper described external
models or theories that guided their evaluation, we coded them as Otfier. If the paper
described using their own program’s logic model or program theory to guide their
evaluation, we coded it as Program theory (Christie & Alkin, 2003). We coded any paper
that presented no framework as Not found. For any papers that specified the model or theory
they used, we noted that as open text.

The analysts coded data collection methods as survey, interviews, site visits, administrative
data, observation, document review, focus groups, and other. Respondent populations were
coded as alumni, fellows, supervisors (ie, of fellows), staff (ie, program staff who managed
the fellowship program itself), host (ie, individuals who worked at the fellow’s placement
site, other than the supervisor), or other stakeholders.

3. Results

Thirty-three papers met our selection criteria for this review (Table 1). Of these, 27 were
published in journals, including 23 in peer-reviewed journals, and 6 were from gray
literature.
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Program characteristics

Based on program descriptions included in the 33 papers, we found 28 unique programs or
groups of programs across the 33 papers that met our criteria as fellowship programs,
meaning that some papers described the same program or programs. Of these 28, 3 were
about different groups of fellowship programs of a particular discipline. These disciplines
were: postdoctoral programs (Davis, 2005), pharmacoeconomic or outcomes research
fellowship programs (Maio & Lofland, 2004; Maio, Lofland, Doan et al., 2003; Maio,
Lofland, & Nash, 2003), and residency programs for librarians (Brewer, 1998).

Nearly half (n = 15) of the 33 papers described programs in health-related sectors (not
focused exclusively on training in research), with foci including public health, health
economics, and leadership and management in public health and healthcare settings.
Fourteen of the 33 papers described research training programs, including health research
(eg, biomedical research) programs and programs associated with scientific research. The 4
remaining papers described fellowships for teaching, library science, and public policy and
service.

Program length varied widely, from 6 weeks to 5 years or more, but most papers (n = 19)
described programs that lasted from 1 to 2 years.

Evaluation characteristics

Looking at characteristics of the evaluations, we found most of the papers to describe
outcome evaluations (n = 25). Four papers were coded as impact evaluations, and an
additional 4 as process evaluations. Twenty-five papers did not indicate use of a framework
to guide the evaluation. Eight papers did indicate clear use of a framework; 6 of the these
used program theory and 2 used other frameworks, specifically the Donebedian model
(Maio, Lofland, Nash, 2003) and Bloom’s Taxonomy (Maio & Lofland, 2004).

Overall, surveys were the most common data collection method described (n = 24), with
administrative data (n = 14; e.g., applications, progress reports, and curricula vitarum) and
interviews (n = 12) the next most common. Other data collection methods described were
observation (n = 4), document review (n = 3), site visits (n = 2), and focus groups (n = 1).
Papers were approximately evenly split between those using some combination of data
collection methods (n = 18) and those using a single data collection method (n = 15).
Among evaluations with only 1 data collection method, 9 used surveys alone, 5 relied on
administrative data, and 1 relied on interviews.

Alumni and current fellows were the most common respondent populations (n =23 and n =
18, respectively). Other common respondent populations included supervisors and mentors
(n =9), fellowship program staff (n = 5), and other individuals who worked with the fellow
at the host site (n = 5).

4. Discussion

Our review led us to 3 main observations. Our first observation is that most papers did not
describe frameworks that guided their evaluation, but of those that did, those that described
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using program theory were the most useful. This was because these evaluations explained
why they were looking at certain outcomes or variables and their significance to the
program. The explanation of how the results connected to the intended goals of the program
added value to the interpretation and understanding of the evaluation. For those without a
clear program description or evaluation framework to ground the purpose and direction of
the evaluation, we found the data presented within these papers to be largely descriptive and
not clearly indicative of program success or achievement. This challenged our ability to
translate concrete practices for our own work.

As a result, we found program theory to be beneficial in structuring an evaluation (Christie
& Alkin, 2003), and want to emphasize the value of using and sharing program theory. A
clear program theory contributes to program planning by clarifying program activities and
related goals, and also provides essential meaning to its evaluation. Especially given the
complexity of fellowship programs and the absence of a well-established fellowship
evaluation framework found in the literature, we consider this a promising approach for
evaluating fellowship programs. For evaluations that already use program theory, we
recommend that authors explain this use in their reports or publications; this could help add
context and meaning to the presentation of methods and data for external audiences. For
those seeking to ground their upcoming evaluation in a framework, we find the program
theory approach to be practical and easily adaptable to a variety of setting and programs.

Our next observation is that across the papers, the respondent groups were primarily alumni
or current fellows. From our own experience, we understand that these groups are likely to
be most accessible as respondents, and that these groups might be viewed as the direct
beneficiaries of the fellowship. Our fellowships, however, are designed around the concept
of service-learning (Furco, 1996), which intends to benefit both the entity receiving services
andthe fellow. We would be interested in seeing how future evaluators and authors in-
corporate an approach that collects data from a variety of different perspectives, to
understand better the different roles and mechanisms that are critical to a successful
fellowship program.

Our final observation is that our results included fewer papers than anticipated. Having
conducted a literature search twice, first by the analysts, and second by a librarian, the final
33 papers did not quite meet our expectations in terms of volume. Although we recognize
our selection criteria were limiting, we expected a larger number of final papers for review.
Further, after completing this analysis, we became aware of a high-profile fellowship
evaluation paper (Jones, MacDonald, Volkov, & Herrera-Guibert, 2014) that met our criteria
yet did not appear in our search results. The fact that our searches found few relevant papers
and did not find some relevant papers suggests (1) a potential gap in the literature, and (2) an
issue with effective accessibility of relevant literature. Should a potential gap in the literature
exist, we encourage our peers to share their work to guide best practices and lessons learned.
Dissemination is key to allow others to learn from previously conducted evaluations.
However, dissemination alone is not enough. The field can only expand and improve with
papers that are retrieved when needed. Making internal reports publicly available on
organization’s websites would increase the availability of fellowship evaluations in the gray
literature. We recognize that this is likely already occurring to some extent; however, that the
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gray literature is be published in such disparate ways can make retrieval challenging for
most practitioners. We recommend publication in journals associated with effective indexing
to increase the likelihood that the publication comes up in database search results.

Limitations

This effort evolved out of a practical need for useful guidance for evaluating fellowships. As
a result, our methods were informal prior to consulting a CDC librarian and are likely not
replicable. Specific searches for existing literature reviews on this topic could have increased
the number of papers that met our needs. One such literature review, for example, found a
lack of outcomes data in the published literature on postgraduate biomedical and public
health training programs (Faupel-Badger, Nelson, Marcus, Kudura, & Ngheim, 2013).
Additionally, further information could have been found through organization websites and
other alternate sources had we chosen to pursue a review of specific workforce development
programs. We continued to adapt the process before engaging a librarian to investigate the
literature base more thoroughly. However, because of our findings we felt compelled to
share our experience and our recommendations, as we believe they are of interest to other
fellowship evaluators and potentially applicable to the broader field of public health
workforce development.

We recognize that our set of criteria for including papers in our review was narrow, which
limited our scope. For example, by excluding papers describing evaluations that used a
single method, such as relying solely on pre- and posttests, we limited our set of results.
However, the intent of our search was to find frameworks and methods we could apply to
our service-learning fellowships. From the beginning, we knew that a pre- and posttest
would not be sufficient to meet our needs and were invested in finding practices that
evaluated the fellowship more comprehensively. We also recognize that our set of criteria
was dependent upon a paper’s voluntary inclusion of program description. Under these
guidelines, the analysts eliminated at least 30 promising papers during the screening step,
when we could not discern whether the program matched our criteria. Although these
criteria resulted in narrowing the scope of our search, using these criteria revealed that
program descriptions are frequently underrepresented, and brought us to one of our
recommendations.

Finally, conducting searches solely through online venues and from CDC computers might
have biased our search results toward health-related topics. However, it is possible that
fellowships are more common in these sectors, or that these sectors are more likely to
evaluate and disseminate their findings. Other sectors might also use terminology other than
fellowship; perhaps a term like apprenticeship might be useful in future literature reviews.
The low volume of papers identified from outside the health and science sectors only
emphasizes the need for literature that is more available and accessible for the common
evaluation practitioner.
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6. Lessons learned

Our review highlights some areas that could be useful for fellowship evaluators’ and
program planners’ future work. The intention behind the associated recommendations is to
increase the rigor in the field of fellowship evaluation and support fellowship planning. We
also had several lessons learned that will inform our future practice and may also be useful
to readers.

First, our experience with this review leads us to encourage fellowship evaluators to share
their work and build the body of literature on fellowship evaluations. Sharing approaches
and knowledge will only help to advance our individual work and the field as a whole.
Although evaluations of CDC fellowship programs were included in the final list of included
papers, their relatively low number reinforced our original program goals to increase
evaluation among our own fellowship programs. We will learn from the experiences
presented in the literature, and contribute our findings to continue to expand it.

Second, as stated earlier, we found our selection criteria to be limiting. Our expectation was
that we would find ample content in the literature to assist in the design of our fellowship
evaluation projects. While our search terms indeed produced a large number of results, many
were so narrow in focus, we found little value in them; this was the reason behind using the
intentionally restrictive selection criteria. We elected not to expand the selection criteria or
search terms, under the assumption that additional potentially useful articles would not yield
adequate findings to warrant the additional time in reviewing. However, it is certainly
possible that relevant and useful information, albeit more resource intensive to glean, could
have been found had we expanded our scope.

In a final and related point, in terms of our methodology and experience conducting this
review, a lesson learned for us is the potential value of pivoting to a more systematic
approach earlier in our process, especially once we started to realize that the literature was
not as robust as we had hoped. Following a systematic review process would not necessarily
have contributed additional evidence in support of our initial goal of identifying evidence-
based fellowship evaluation methods. It could have, however, provided a more
comprehensive review and synthesis of the literature, and as a result more specific and
concrete recommendations for the field of fellowship evaluation.

7. Conclusion

The field of public health is at a turning point that requires a robust workforce prepared to
meet emerging needs, and fellowship programs can play an important role in developing this
workforce (Council of State & Territorial Epidemiologists, 2004; Hayes, 2014). Fellowship
staff should rely on evidence-based methods to produce data for action, to ensure effective
fellowship programs that contribute to developing a robust public health workforce. We
began this exercise as evaluation practitioners, exploring the literature for guidance to apply
to our own work. We found a limited number of published papers on fellowship evaluation,
that focused on a subset of the potential beneficiaries, and which largely do not sufficiently
describe their programs or the evaluation frameworks guiding the evaluation. However, the
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papers that clearly delineated how their evaluation tied directly to the program were most
useful, and resulted in us turning to program theory to guide our work. Our call is for
increased use of program theory and evaluation frameworks within a larger volume of
fellowship evaluation literature to improve the literature base on which fellowship staff and
evaluators can rely.
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