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Abstract

Background: Tufts Clinical and Translational Science Institute (CTSI) developed an online self-
paced course to address the gap identified in critical thinking skills related to peer-reviewed
nutrition science publications. Initial engagement was low, prompting the launch of a quality
improvement project utilizing Dissemination and Implementation (D&I) science principles to
enhance participation. This report details the development and execution of the dissemination
strategy, course promotion methods, and outcomes related to participant engagement and
feedback. Methods: A dissemination plan was designed and implemented using the Value-
Added Research Dissemination Framework and the Consolidated Framework for
Implementation Research (CFIR). Dissemination efforts targeted registered dietitians and
university nutrition program instructors, along with their students. Results: During the active
dissemination period from January to May 2023, the cumulative numbers of learners increased
from 23 to 118. Instructors from three nutrition degree programs found the course valuable,
reporting that it introduced new content or reinforced existing material. Learner participation
continued past the active dissemination period into 2024. Findings from the course evaluation
survey provided insights to guide future course improvements. Conclusion: This project
demonstrates the successful use of D&I frameworks to support the dissemination and
implementation of educational innovations such as online learning initiatives.

Introduction

An important barrier to translating research into clinical practice for healthcare professionals is
a lack of training in the critical evaluation of research literature [1]. This skill gap is particularly
important for nutrition and dietetics professionals, as well as primary care physicians, given the
proliferation of misinformation about food and nutrition in venues available to the general
public [2–5]. Coupled with the ongoing deluge of new nutrition research findings published in
the peer-reviewed literature, the nutrition and broader healthcare communities must have the
skills to critically evaluate this literature to discern which information is appropriate for
integration into guidelines and practice.

To address this gap, Tufts Clinical and Translational Science Institute (CTSI) created a short,
self-paced online continuing education course for nutritionists and dietitians and other
interested healthcare professionals titled: Nutrition-related Research: Best Practices for
Evaluating and Interpreting Studies (henceforth referred to as Nutrition-related Research).
The course is designed to help healthcare professionals develop critical skills to evaluate and
integrate nutrition research into practice.

Self-paced online learning is an efficient and effective way to provide continuing education
and training for healthcare professionals in a variety of contexts and disciplines and frequently
allows those needing continuing education credits to fulfill their requirements [6–9]. The two-
module course is based on a series of papers that outline core principles for designing and
conducting human nutrition randomized controlled trials (RCTs) [10–14]. The course provides
basic information for 1) identifying and critically evaluating peer-reviewed nutrition research, 2)
differentiating among sources of evidence, 3) interpreting research results andmaking decisions
about their integration into guidelines and practice, and 4) understanding the structure and
importance of RCTs in nutrition research. The course is available at no cost through the Tufts
Clinical and Translational Science Institute (CTSI) I LEARN platform(====https://ilearn.tu
ftsctsi.org/?category=3&keyword=nutrition&cond=advand&search=GO). Nutrition and
dietetics professionals (i.e., Registered Dietitians/Registered Dietitian Nutritionists and
Dietetic Technicians) can earn 1.5 continuing education credits from the Commission on
Dietetics Registration upon successful course completion.
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The course became publicly available in April 2022; however, by
January 2023, there was minimal course participation, with 23
learners having completed any course content. The Commission
on Dietetic Registration reports a community of more than
115,000 registered nutrition and dietetics professionals [15]. Given
the large size of the potential learner population, we expected the
course to be one of the more popular on the Tufts CTSI I LEARN
platform, where top courses typically engage 100 or more learners
per year. Without learners’ use of the course, it would be unable to
achieve its goal of providing the skills needed to critically evaluate
and integrate emerging nutrition literature. To address the issue of
lower than desired engagement, we conducted a quality improve-
ment project using Dissemination and Implementation (D&I)
science principles to develop and carry out a purposeful course
dissemination plan to increase course enrollment. The plan
expanded our initial target audience of registered dietitians to
include university nutrition program instructors (“instructors”)
and their trainees. This article outlines our approach, serving as an
illustration of how D&I methods and frameworks can be used to
promote the dissemination and implementation of educational
activities and interventions.

Dissemination and Implementation Science

A key challenge in online educational interventions is ensuring they
reach and engage the intended audience. While there are many
approaches to quality improvement, we selected D&I science
principles because they offer a structured, evidence-based framework
for promoting the adoption of innovations—such as our Nutrition-
related Research course—among diverse audiences. D&I science is
particularly well-suited for identifying barriers to engagement in
complex systems and developing strategies to ensure that educational
content effectively reaches learners [16]. Its systematic methods allow
for careful planning, monitoring, and adjusting of dissemination
strategies to maximize participation and impact. The proven success
of D&I frameworks in facilitating the uptake of evidence-based
practices in healthcare settings underscores their relevance for guiding
improvements in this educational activity [17–19].

D&I science is characterized by its use of models and
frameworks to plan, execute, and evaluate dissemination and
implementation activities. Process frameworks help organize the
planning process, while determinant frameworks facilitate the
identification of dissemination barriers and facilitators, and
potential dissemination strategies to optimize reach and engage-
ment. Typical D&I plans include strategies to share key
information with specific audiences across defined channels.
Evaluation measures are essential, allowing the team to assess the
effectiveness of the dissemination strategies in achieving overall
uptake. This approach demonstrates how D&I principles,
combined with quality improvement methods, can guide the
dissemination and improvement of educational innovations,
ensuring their sustained adoption and impact. Fig. 1 illustrates
the scope of this dissemination project along the larger transla-
tional science pathway.

Methods

This quality improvement project aimed to enhance the
dissemination of the Nutrition-related Research course by
applying D&I science principles. We began by engaging key
stakeholders, including potential course implementers and users,
to gather their perspectives on course dissemination. These
insights informed the development of our dissemination plan,
which was structured usingD&I frameworks to ensure a systematic
approach. We then implemented targeted dissemination strategies
based on stakeholder feedback and continuously collected data to
track course usage, assess the effectiveness of our dissemination
efforts, and inform future course improvements. The project was
determined to be nonhuman subjects research by the Tufts Health
Sciences Institutional Review Board.

Dissemination Team

The dissemination team included members with diverse perspec-
tives to ensure a comprehensive approach to course dissemination.
The course content developers provided input on potential

Figure 1. Scope of this dissemination project along the translational science pathway.
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stakeholders, including possible implementers and adopters who
could provide their perspectives on barriers and facilitators to
course dissemination and adoption. Tufts CTSI’s Professional
Education team members, with expertise in instructional design,
developed an engaging learning experience. Experts in D&I science
coordinated dissemination plan development and the iterative
improvement activities.

Dissemination and Implementation Models and Frameworks

To promote the dissemination and implementation of the course,
we employed a four-phase process adapted from the Value-Added
Research Dissemination Framework [20]. This framework
provides a structured approach to address potential dissemination
barriers and effectively reach key audiences [20]. It views
dissemination as a communication process, emphasizing how
tailored communication strategies can enhance success. The four
phases—planning, translation and packaging, strategic distribu-
tion, and follow-through and evaluation—guided our efforts to
plan, translate, and distribute the course. We adapted the fourth
phase to include continuous cycles of assessment and improve-
ment. Additionally, we used the Consolidated Framework for
Implementation Research (CFIR) to systematically identify
dissemination barriers and potential dissemination strategies.
CFIR’s five domains—intervention characteristics, inner setting,
outer setting, characteristics of the individuals, and implementa-
tion process—to help us characterize key barriers and facili-
tators [21].

Planning Phase

During the planning phase, we engaged stakeholders to identify the
target audience for the course, determine the information they
need, and understand how they might receive course information.
We conducted informal discussions with seven stakeholders
selected based on their nutrition research, education, or leadership
expertise, and their ability to provide insights into the potential role
of the course in graduate and undergraduate nutrition programs,
and for nutrition/dietetic continuing education credits. Key
audiences for the course were identified as practicing dietitians,
nutrition and dietetic undergraduate and graduate students,
dietetic interns, and instructors interested in learning or teaching
how to evaluate peer-reviewed nutrition research studies.
Instructors, representatives from the Accreditation Council for
Education in Nutrition and Dietetics (ACEND), and dietetic
professional group leaders suggested strategies and messages to
reach these audiences. These discussions, framed by CFIR
domains, helped us understand the relevance of course character-
istics, stakeholders’ needs when implementing or using the course,
and external policies that influence nutrition education program
standards and requirements for dietetic professional continuing
education.

Translation and Packaging Phase

The translation and packaging phase involved tailoring dissemi-
nation, implementation, and communication strategies to address
barriers andmeet audience needs. Informed by the planning phase,
we developed a multipronged dissemination approach to reach
practicing dietitians, instructors, and their students. Table 1
illustrates potential barriers, facilitators, and related D&I science
strategies. For registered dietitians, the dissemination messages
highlighted the availability of continuing professional education

credits, presenting the course as a means to enhance their ability to
interpret emerging nutrition research findings and become more
skilled practitioners. To reach students, we targeted instructors
with curricula closely aligned with the course, providing a one-
page summary demonstrating how the course met key ACEND
learning standards to gain instructor buy-in for adoption.

Strategic Distribution Phase

We deployed various strategies across several communication
channels to distribute the course. For dietitians, we promoted the
course through social media and relevant nutrition-related
newsletters. We contacted social media managers of dietetic and
nutrition-related program accounts, such as ACEND, the
Nutrition and Dietetic Educators and Preceptors Group, and the
Friedman School of Nutrition Science and Policy at Tufts
University, to maximize our reach. Three instructors, selected
through professional networking, agreed to pilot test the
Nutrition-related Research course in their programs during the
Spring, Summer, and Fall semesters of 2023. We relied on these
instructors to promote the course to their students and on
educators’ messaging platforms to champion the course to their
network of nutritionists and dietitians.

Assessment and Improvement Phase

During the assessment and improvement phase, we sought to
understand the degree to which the course was being used and how
dissemination and adoption could be improved. Our team
reviewed monthly statistics for course use, plotted these data on
a line graph (Fig. 2), and annotated it with specific dissemination
activities.We reviewed the data for trends to assess which strategies
increased learner engagement, defining active learners as users
who interacted with course content beyond merely registering. We
continued strategies that led to larger increases in engagement and
discontinued those (i.e. social media promotion) that were less
effective.

As part of the Professional Education team’s ongoing
evaluation and continuous improvement efforts, each course on
the Tufts CTSI I LEARN platform includes a short survey upon
completion. The surveys assess users’ perceptions of the course,
including ease of use and usefulness. Questions are divided into
three categories: 1) questions related to the learner’s self-
confidence in achieving the course’s learning objectives; 2)
questions on the overall course design; and 3) open-ended
questions on the most valuable aspects of the course and areas for
potential improvement. We analyzed responses from learners who
completed the evaluation survey for the Nutrition-related Research
course between January 1 and May 31, 2023, to align with the
period of active dissemination activities.

Finally, our team conducted informal discussions via Zoom
with the instructors who used the course in their undergraduate
and graduate nutrition and dietetic internship programs to
ascertain their perceptions of the course’s alignment with their
curricula and its impact on students’ learning outcomes and
engagement.

Results

At the start of our dissemination activities in January 2023, the
course attracted 23 learners. Fig. 2 shows key dissemination
activities alongside the cumulative number of learners over time.
Direct outreach to nutrition research instructors led to a large
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Figure 2. Cumulative number of learners over time with key dissemination activities noted.

Table 1. CFIR domains and constructs, identified facilitators and barriers, and dissemination strategies

CFIR domain and
construct Facilitators (þ) and barriers (−) Dissemination strategies

Innovation: relative
advantage

Few similar courses are available to nutrition
programs and practicing dietitians (þ)

− Targeted instructors and practicing dietitians interested in a course that
fills the gap in evaluating recent nutrition research findings.

Innovation: design Simple course design and engaging learning
platform (þ) Course is difficult to locate
online (−)

− Course designed in a professional learning management platform.
−Monitored user feedback on ease of use.
− Dissemination materials contained direct link to course on learning

platform.

Outer setting: external
policy requirements

Need for continuing professional education
credits (þ)

− Course designed to meet credentialing requirements.
− Continuing education credits, at no cost, incentivized learners.
−Marketing materials targeted registered dietitians.

Outer setting: external
policy requirements

ACEND learning standards for nutrition
education programs (þ)

− Course designed to meet ACEND standards.
− Instructors received a one-page summary on how the course meets

ACEND learning standards for nutrition research education programs

Outer setting: local
attitudes

Continuing education on research is not
always viewed as relevant to daily work (−)

− Targeted instructors to integrate course in their curricula, addressing low
initial interest among practicing dietitians.

Inner setting:
compatibility

Curricula already established for nutrition
programs (−)

− Free online course is compatible with existing curricula.

Inner setting: incentive
system

Course was required in pilot nutrition
programs (þ)

− Requiring course completion promoted student adoption.

Individuals: innovation
implementers and
recipients

Innovation implementers (instructors) and
students viewed course positively (þ)

− Instructors were asked to recommend the course to others to promote
further adoption.

Implementation:
engaging innovation
deliverers

Innovation implementers (instructors) decided
how the course would be integrated in
curricula (þ)

− Instructors were supported in deciding the timing and method of
integrating the course into the curricula to align with teaching goals and
maximize student engagement.

CFIR = Consolidated Framework for Implementation Research.
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initial increase in the number of learners early in 2023. By the end
of our active dissemination efforts in May 2023, the cumulative
learner count had increased to 118, with 95 of those learners
completing the course content between January and May 2023.

The line chart in Fig. 2 highlights several sharp gains in
participation that occurred at distinct points during the reporting
period. These gains began in approximately late January through
early February 2023, shortly after the first dissemination activity
was implemented, coinciding with the start of academic semesters
and other critical times during the school year. The course was
integrated into the curricula of three nutrition programs, where
instructors tailored use to fit their teaching styles and program
needs. For undergraduate students, the course was offered as a
standalone assignment, encouraging individual engagement.
Graduate students were required to complete the course as a
prerequisite for additional in-class assignments, creating a more
structured use of the material. For dietetic interns, the course was
incorporated into an in-class teaching session, prior to a specific
course assignment, reflecting a more interactive approach.

This variability in implementation likely contributed to the
timing and magnitude of the observed gains. Although we lack
precise data on when specific groups completed the course, these
patterns suggest that coordinated efforts by instructors during
semester transitions played a key role in driving learner engagement.

Additionally, the course was available to dietitians seeking
continuing education credit during this same time period, which
may have contributed to the observed gains in late spring and early
summer 2023. While we cannot differentiate between student and
registered dietitian usage, the sustained increase in cumulative
learners suggests that dissemination efforts reached both audiences
effectively.

Importantly, the increase in cumulative course completion
continued over the reporting period, with sharp increases in fall
2023 and early 2024 in alignment with the cadence of the academic
year, reflecting sustained and potentially expanded adoption.
These findings underscore the impact of integrating dissemination
strategies into academic programs and professional networks,
illustrating how tailored approaches can promote widespread
engagement with educational resources.

Our analysis of the learner evaluation surveys indicated that the
course was positively received. Of the 95 learners who completed
content between January 2023 and May 2023, 93% (88/95) also
completed the evaluation survey. Among these, the majority
reported high confidence in achieving the course learning
objectives, with average confidence ratings ranging from 6.62 to
6.84 on an 8-point scale (see Table 2). In addition, most learners
agreed or strongly agreed that the course was well organized,
relevant, and stimulated new ideas.

The responses to the open-ended questions were analyzed and
grouped by theme. Learners found that the relevance of the
material, its applicability to real-world nutrition practice, and their
continued studies and interest in research were the most valuable
aspects of the course. Many learners commented on the helpful-
ness of the diagrams and graphics, particularly with respect to the
module on RCTs. The most common suggestion for improving the
course was to add audio narration to accompany the text and
visuals, followed by requests to include additional examples and a
review section before the final test.

The results of the semi-structured interviews revealed that all
three of the degree program instructors indicated the course to be a
valuable addition to their curricula, noting that it either introduced
new content or reinforced existing program material. They also

Table 2. Learner responses to course evaluation survey, January 1 – May 31, 2023

Learners’ self-confidence in achieving learning objectives (N= 88)*

Learning Objectives Cannot do

Moderately
certain
can do

Certain
can do

Define the major types of peer-reviewed publications in nutrition and their relative
strengths.

1% 14% 85%

Describe guidelines for interpreting and applying research results to practice. 3% 13% 84%

Differentiate among commonly used nutrition interventions. 2% 14% 84%

Differentiate among the types of study designs used in randomized controlled trials. 3% 16% 81%

Evaluate clinical nutrition studies that inform guidelines, policy, and practice decisions. 3% 13% 84%

Learners’ subjective ratings of course content and format**

Strongly
disagree to
Disagree Neutral Agree

Strongly
Agree

The course was well organized. (N= 88) 7% 28% 65%

The material covered was relevant to my research, practice, or work. (N= 87) 7% 22% 71%

This course stimulated new ideas for my own research or practice. (N= 88) 5% 16% 36% 43%

Overall, I am satisfied with this course. (N= 88) 8% 38% 55%

I would recommend this course to others. (N= 87) 1% 9% 32% 57%

The Tufts CTSI I LEARN platform was easy to use. (N= 87) 1% 6% 33% 60%

*Learners rated self-confidence on an 8-point scale. Ratings of 1-3 = Cannot do, ratings of 4-5 = Moderately certain can do, and ratings of 6-8 = Certain can do.
**Learners rated the course on a 5-point scale: “Strongly disagree,” “Disagree,” “Neutral,” “Agree,” and “Strongly agree.” In this table, strongly disagree and disagree were combined due to the
small number of responses.
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highlighted that the course content was well-designed and aligned
with their program goals, enhancing its utility for both students
and instructors.

Conclusion and Future Directions

Nutritionists, registered dietitians, dietetic interns, trainees,
and health sciences students need to know how to evaluate peer-
reviewed publications for scientific rigor and report to fully
understand their contribution to the evidence base. While
the content of the nutrition-related research course was
explicitly designed to meet this need and satisfy continuing
education competencies for nutrition and dietetic professionals,
offering the course for free online was insufficient to attract an
engaged group of learners. Additional communication and
dissemination strategies were necessary to raise awareness of its
existence and potential benefits. By using D&I science principles
during a brief active dissemination period, we successfully
increased course enrollment and sustained adoption for over
12 months.

Conversations with stakeholders helped us tailor dissemi-
nation strategies and messaging and led our team to use a
multipronged dissemination approach to reach registered
dietitians, dietetic program instructors, and current dietetic
students. Tracking key engagement activities against enrollment
numbers allowed us to iteratively assess and refine our
dissemination strategies, exemplifying a quality improvement
approach focused on identifying and scaling the most effective
interventions to achieve the largest increases in registered
learners. We plan to track course use over the next year to
determine if the current level of use is sustained, further
supporting our dissemination strategy. Given the general
interest in food and nutrition information and prevalence of
nutrition misinformation, other healthcare professionals may
find the information valuable.

Based on the learner feedback and instructor interviews, we
plan to rely more on nutrition instructors to embed the Nutrition-
related Research course within their existing nutrition degree
program curricula and encourage them to continue requiring the
course for their students. We will shift our focus from social media
dissemination to direct outreach to a network of instructors in the
field of nutrition. Additionally, student feedback suggests the
course would benefit from audio narration, a feature we plan to
incorporate in the next iteration.

Disseminating educational tools to promote skills that enable
uptake of research findings is challenging. Prior to our dissemina-
tion efforts, there was a limited uptake of the Nutrition-related
Research course. By the end of May 2024, 1 year after active
dissemination activities concluded, the course had attracted a
cumulative enrollment of 468, with 355 learners having completed
the course content for an overall retention rate of 76%. This is
particularly notable because similar types of free, open-enrollment
online education typically have very high dropout rates, sometimes
with only 10–30% of enrollees completing a course [22]. The
Nutrition-related Research course became the top performer on the
Tufts CTSI I LEARN platform in 2023, with 215 learners in that
calendar year, compared to an average of 9.9 learners per course
across the platform in 2022 [23].

Importantly, integrating the course into existing nutrition
educational programs, where the instructors embed it directly into
their curricula, offers several advantages. Potential drivers of quality
in educational interventions include alignment with learners’

professional needs, ease of integration into existing structures, and
adaptability to diverse educational contexts. Embedding the course
into curricula not only raises immediate awareness but also ensures
sustained engagementover time, as the coursebecomes a regular part
of didactic instruction.Unlike one-time communicationefforts, such
as newsletters or social media posts, embedding the course within
established programs creates a self-sustaining cycle of adoption, with
each new cohort of students being introduced to the material. By
leveraging the ongoing nature of academic courses, this strategy
ensures that the Nutrition-related Research course remains relevant
and accessible acrossmultiple semesters, ultimately reaching a larger
and more consistent audience.

Leveraging D&I strategies to boost engagement in this course
has also had positive downstream effects on our Professional
Education program. Building on this success, we have created a
dissemination plan template that is nowmandatory for all new and
revised courses. This template walks course developers through
seven common dissemination plan elements, such as communi-
cation channels, dissemination materials, and long-term engage-
ment, with a series of more specific questions tailored to the
different course modalities supported by the Professional
Education team (live, blended synchronous/asynchronous, and
self-paced online). We use the strategies employed in the
dissemination of the Nutrition-related Research course as
examples and inspiration for other course dissemination plans.
Additionally, we plan to apply these methods to other courses,
including the “Community Participation in Research Course,”
which orients community members to translational research.

Two main limitations should be considered in this quality
improvement project. We held targeted informal discussions with
a small, carefully selected group of stakeholders to gather in-depth
insights into potential barriers and facilitators for course
dissemination and adoption. This small sample size may limit
generalizability but provides crucial context-specific information.
The project aimed to increase engagement with our online course
through targeted dissemination strategies. While we observed
increased course usage, we cannot infer that one strategy was
superior to another since they were deployed in parallel. Despite
these limitations, the insights gained from this project provide
valuable guidance for future quality improvement initiatives to
enhance the adoption of online education.

This work advances the application of D&I frameworks to
educational innovations. Future researchcould explorehowdifferent
D&I science strategies—such as implementation facilitation or peer-
led dissemination—impact the scalability of educational tools in
Clinical and Translational Science. For example, hybrid trials could
be designed to compare dissemination approaches for education-
focused interventions across sites, generating empirical data to guide
their implementation.Ultimately, the integrationofquality improve-
ment, D&I science, and Clinical and Translational Science
approaches offers a path forward for developing robust, scalable
educational resources that empowerprofessionals to engagewithand
apply research findings in their practice.
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