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ABSTRACT

Use of systems science can improve the dissemination and implementation (D&I) process. However, little is known about use of systems science in

nutrition D&l research. The purpose of this article is to synthesize the ways in which systems science methodology is applied in nutrition D&l

research. Scoping review methodology involved searching 6 academic databases for full-text, peer-reviewed, English articles published between

1970 and 2020 that employed systems science within nutrition D&l research. Data extraction included intervention type, population, study aim,

methods, theoretical approach, outcomes, and results. Descriptive statistics and qualitative thematic analysis followed. Thirty-four retained articles

qualitatively identified benefits (successful planning and organization of complex interventions) and challenges (limited resources, trainings, and

lack of knowledge) to utilizing systems science in nutrition D&l research. Future research should work toward building knowledge capacity among

nutrition practitioners by increasing available trainings and resources to enhance the utilization of systems science in nutrition D&l research.
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Introduction

Dietary patterns describe the frequency, proportions, variety, and com-
bination of different foods, drinks, and nutrients in the human diet (1).
The current dietary patterns in the United States are associated with
4 of the 10 leading causes of death: heart diseases, some types of can-
cer, stroke, and type 2 diabetes (2). For example, many American do not
consume enough fruits and vegetables (3) and overconsume added sug-
ars, saturated fats, and salt (4), which can increase the risk of obesity and
carries with it an increased risk of these chronic diseases (4-7). Luckily,
nutrition interventions including education, programs, and policies can
lead to positive changes in an individual’s dietary behaviors, which can
lower the risk of chronic diseases and enhance health (2).

Nutrition interventions describe any combination of strategies de-
signed to motivate and facilitate the adoption of nutrition-related be-
haviors that encourage health and well-being (2). Current research
shows that nutrition interventions such as i-COOK 4-H (8, 9) and
Homestyles (10-13), which address childhood nutrition, the Get-
FRUVED (14, 15) intervention that encourages college student health
behaviors (16-27), a mental health recovery and nutrition program,
M4R2 (28, 29), and a culinary medicine educational program to

improve health professional nutrition-related knowledge (30-32), can
positively support healthy lifestyle changes. Despite the noted posi-
tive influences on health and well-being, current reviews evaluating
the effectiveness of nutrition interventions on health behaviors have
identified areas for improvement in implementation. There is a need
to address the sustainability (33), replicability and adaptability (34) of
interventions, methodological issues, lack of large-group interventions
(35-37), and unclear identification or integration of the multiple inter-
related factors that impact nutrition and dietary patterns (34, 38, 39).
Dissemination and implementation (D&I) research seeks to under-
stand and overcome barriers to adoption, sustainability, and method-
ological issues of interventions that address complex problems (40).
Health issues are increasingly recognized as complex problems embed-
ded within our society, with multiple interacting components and un-
defined behaviors (40, 41). For example, implementation of a nutrition
intervention to promote healthy dietary patterns in adults without con-
sideration of the mix of factors that influence food consumption, includ-
ing biological factors, cultural and social preferences, physical health,
food access, and emotional and psychological well-being, can have lim-
ited impact. Solutions to complex problems often require intervening at
many different levels, using multiple strategies, and engaging numerous
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actors and organizations (40), which can require new methodological
approaches that address complexity with the implementation of nutri-
tion interventions.

Systems thinking is a perspective that aims to interpret how things
are connected to each other and within a larger system (42). A system
is a set of elements or factors that are organized and interconnected and
ultimately produce complex and dynamic behaviors that can evolve over
time (43). Dynamic, complex, and interrelated are key terms among
these definitions that inform many components of systems thinking
and systems science methods. Methods of systems science, including
systems dynamic modeling (SDM), systems network analysis (SNA),
agent-based modeling (ABM), soft-systems approaches, cognitive and
concept mapping, and other simulations have been developed to un-
derstand and identify systems’ structure and behavior over time (44).
Systems science methods are increasingly used to explain or predict
real-world outcomes of large-scale interventions (42). In recent years,
public health practitioners have been applying systems science and
thinking to identify the factors that influence intervention efficacy and
real-world application (45). Further, D&I research utilizes systems sci-
ence to understand complex factors influencing successful interventions
and to identify challenges (44). Current research for systems science and
D&I research predominantly focuses on patient safety and the medical
field (46-54), tobacco research (55, 56), obesity with a focus on plan-
ning and quantifying interrelated factors (57-60), and policy change
(61-65). Although current evidence provides positive insights from us-
ing systems science in D&I health research, little is known about the
utilization within nutrition. However, interest in the use of systems sci-
ence in nutrition implementation research is increasingly recognized.
For example, recent calls have been made to organize knowledge and in-
terest in implementation science in nutrition (66-68) including the de-
velopment of the Society for Implementation Science in Nutrition (68),
yet there is a lack of reviews of the current state of research. Therefore,
more research is needed to inform nutrition practitioners in order to
lead to a greater capacity for factors that influence complex issues and
interventions to enhance the health and well-being of communities (1,
40). Thus, the purpose of this article is to synthesize the ways in which
systems science methodology is applied in nutrition D&I research.

Methods

Scoping reviews formulate research questions of interest, based on what
is known or not known from the literature (69). A scoping review is par-
ticularly useful when a topic has not yet been extensively reviewed or is
a complex issue (70), making it an ideal approach to map the applica-
tion of systems science in nutrition D&I research. The methodology of
this scoping review followed the guided framework developed by Levac
and colleagues (71) and adapted by Arksey and O’'Malley (72), which
identifies 6 key guidelines including: identifying the research question,
identifying relevant studies, study selection, charting the data, collating,
summarizing, and reporting results and consultation. Step 6 is optional
and was not applied in the current review.

Step 1: identify the research questions
1. How are systems science methods and systems thinking applied
to nutrition D&I research?

2. What are the benefits and challenges of systems science and sys-
tems thinking within nutrition D&I research?

Step 2: identify relevant literature

The search strategy was approved by 2 authors (AEW and MDO) and
involved a search of peer-reviewed English literature that was completed
in July 2020 within 6 primary literature databases: PubMed, CINAHL,
Web of Science, ProQuest, Scopus, and Agricola. Medical subject head-
ings (MeSH) and keywords that were mapped to subject headings were
used to define the search’s scope to best capture relevant articles. Be-
cause the language of D&I research and systems science is complex,
keywords consisted of relevant concepts related to systems science or
systems thinking, diffusion of innovation or dissemination, implemen-
tation or interventions, nutrition behaviors and outcomes, and food. A
full electronic search strategy is presented in Supplemental Table 1 for
replicability.

Step 3: select the literature

Identified articles were screened for inclusion by 1 author (AEW).
Inclusion criteria included full-text, peer-reviewed, English articles
published between 1970 and 2020 describing studies that employed
systems science within nutrition D&I research. Preliminary exclusion
criteria sought to identify articles that were non-English articles, arti-
cles without an abstract or articles with only an abstract, and articles
that did not address nutrition and nutrition-related D&I using systems
science in some capacity through an intensive initial analysis of titles,
keywords, and abstracts. Secondary exclusion primarily focused on
whether an article did or did not mention systems science or thinking,
systems analysis (i.e., network analysis, ABM, SDM, or conceptual
modeling), or systems vocabulary (i.e., complexity, interrelated, and
complex relations) within nutrition D&I research. Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart
guides were used to display the exclusion methodology and approved
by a secondary reviewer (MDO) to ensure the search strategy was
implemented with fidelity.

Step 4: chart the data

The primary researcher (AEW) extracted the data using a structured
table adapted from Armstrong and colleagues (69) in accordance with
the research questions identified in step 1. Study descriptions of inter-
est included: title, authors, year of publication, study location, study
population, organization of articles, systems methods and modeling or
systems framing and language, aims, methodologies, context, theories,
models or framework utilized, intervention type (i.e., planning, eval-
uation, implementation, dissemination), outcomes, and results to in-
form qualitative analysis. The final chart and study characteristics were
reviewed collaboratively by the primary researcher (AEW) and a sec-
ondary researcher (RAW). Any discrepancies between the 2 researchers
were identified and adaptations were mutually agreed.

Step 5: collate, summarize, and report results

Descriptive statistics including frequency counts of study description
categories including: systems science methods, tools and ideologies, in-
tervention types (i.e., planning, evaluation, implementation, dissem-
ination), and explicitly mentioned theory, models, and frameworks
used in the included articles’ study designs were calculated using JMP
Pro 14 (SAS Institute Inc). Qualitative data analysis, which is used to
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QUESTION: How are system science methods applied

in nutrition behaviors and outcomes D&I research?
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FIGURE 1 Flow diagram of the article screening process. D&, dissemination and implementation.

examine themes or patterns to organize, describe, and interpret a dataset
(73), was conducted to identify and interpret themes from the study de-
scription categories, including articles’ aims, methods, outcomes, and
results, using NVivo Pro 12 (QSR International). The benefits and chal-
lenges were assessed by analyzing specifically mentioned benefits and
challenges by the authors of the included articles and independently
identified by researchers. The qualitative data analysis was conducted by
2 trained researchers (AEW and RAW), one of whom generated initial
codes that informed a coding dictionary and then developed themes to
generate summative content. Then independent researchers discussed
the coding dictionary to identify discrepancies and collectively agree
upon themes.
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Results

Publication and article characteristics

A total of 1854 articles were retrieved, of which 34 met inclusion cri-
teria. Figure 1 shows the PRISMA flow diagram (74) of included and
excluded studies. Most of the included articles were published in 2015
(20%) and 2018 (20%). The data sets described in the 34 articles em-
ployed 7 different research designs, in which reviews, including sys-
tematic, literature, or scoping reviews (37%), and case study analyses
(20%) were more prominent. Most studies conducted research in loca-
tions within the United States (55.9%) and 44.1% of research was con-
ducted within a global lens (i.e., multiple locations at once including in
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Africa, Europe, the United Kingdom, Australia, Canada, and low- and
middle-income countries).

Articles were grouped into 2 categories based on their utilization of
systems science. Systems modeling (44.1%) included articles that em-
ployed systems dynamics, network analysis, or ABM. Systems fram-
ing and language (55.9%) described articles that depicted and identi-
fied elements of systems thinking including complexity, interrelations,
and systems-related frameworks. Additionally, articles were sorted into
their D&I intervention type or process including planning and or-
ganizing (29.4%), scope of implementation (29.4%), utilization and
adoption of an intervention (20.6%), knowledge translation or dissem-
ination (17.6%), training or curriculum development and implemen-
tation (2.94%), and implementation evaluation (2.94%). Lastly, articles
were reviewed and classified for their nutrition topics including: 23.5%
nutrition-related behaviors and outcomes (i.e., hypertension, smoking,
physical activity, obesity, diabetes, BMI); 11.7% food, health, and nu-
trition policy; 11.7% health and nutrition education; 38.2% knowledge
translation; 8.82% described intervention methods; and 5.88% health
and food access. Table 1 provides a summary of these results.

Qualitative analysis

Eight key themes emerged from the deductive qualitative thematic anal-
ysis of the 34 included articles that describe how systems science meth-
ods and framing were applied in nutrition D&I research. Each theme
will be defined and highlight key aspects of systems science that should
be addressed by individuals that are involved in nutrition implemen-
tation science. Further, the benefits and challenges and future research
were analyzed from the qualitative data.

1. Engagement and leadership are defined as having strong strate-
gic support to provide appropriate leadership that will pro-
mote nutrition and health-related partnerships and to en-
hance engagement with key community members that will
be a part of the intervention. Engagement and leadership
were key themes in 8 articles analyzed in this scoping re-
view (57, 75-81). Six articles (57, 77-81) expressed that the
involvement of key leadership encouraged the commitment
and empowerment of other key stakeholders, which con-
tributed to the success of systems science methods and fram-
ing in the analyzed articles.

2. Strategies for sustainable interventions are defined as practices
that explicitly set out to improve nutrition behaviors and
outcomes by outlining clear strategies and goals. Several (9
of 34) articles demonstrated that applying systems science
to nutrition implementation had an effect on program ef-
fectiveness (82), the planning and organizing process (83),
wide-scale adoption and scalability of interventions (84),
evaluation and assessment (63), and organizational relation-
ship building (76), and assisted in developing complex inter-
ventions (57, 60, 85).

3. Conceptualizing systems components is the recognition of the
complex nature of nutrition D&I research including the ac-
knowledgment of the interacting and evolving elements of
the complex adaptive system. Articles (18 of 34) clearly con-
ceptualized and discussed the systems components within
their research. Many articles identified and employed a

systems-approach methodology, which improved the recog-
nition that nutrition and diet-related interventions are com-
plex and dynamic (59, 77, 83, 86-90). Other articles ac-
knowledged that linear ways of thinking hinder the nutrition
implementation process, and that systems science demon-
strates complexities, structure, and interrelations, which are
important aspects in intervention design (91-93).

4. Interaction and dynamic relationships are methods or actions

of specific activities to develop and maintain relationships
among individuals and organizations. Articles identified re-
lationship factors that influence implementation by applying
systems science methods. Acknowledged factors included:
contextual and organizational structures, and intervention
and individual behavioral characteristics that impact nutri-
tion D&I goals, plans, and sustainability (59, 83, 87, 92, 94—
97).

5. Innovation and education defines systems science approaches

to support and encourage the development of strategies to
address complex nutrition behaviors and outcomes in D&I
research. Articles identified that situating education and in-
novations within systems-oriented frameworks or theories
assists stakeholders with design, evaluation, and self-efficacy
in nutrition D&I research (59, 83, 96). Furthermore, the
development of more trainings and curriculums that focus
on applying systems science in nutrition D&I research is
needed to enhance knowledge capacity and educational sup-
port among practitioners to increase utilization (76, 81, 84,
90,92, 98, 99). The capacity-building theme elaborates more
on increasing available resources and information for inno-
vation and education.

6. Capacity building is increasing nutrition resources, education,

support, and information within a system to encourage
change among communities and organizations. Many arti-
cles discussed the need for capacity building among organi-
zations to utilize systems science in nutrition D&I research
(82, 87,90, 92-94, 100). Likewise, articles identified that in-
sufficient capacity was a major barrier to systems-oriented
nutrition D&I research (63, 75, 77, 79, 90). Other articles
referenced the need to address knowledge capacity gaps to
increase self-efficacy in systems science and nutrition D&I
research (57, 79, 82, 90, 101). Further, the communication
and knowledge translation theme below elaborates on addi-
tional capacity-building barriers that influence self-efficacy
in systems science and nutrition D&I research.

7. Communication and knowledge translation are mechanisms

and processes that support communication of evidence-
based information and practice among stakeholders within
the system. Twelve articles reported the importance of ef-
fective communication (86) and community engagement
(77, 100) in nutrition implementation research. Further, the
application of systems science resulted in articles identi-
fying the differences in knowledge translation among di-
verse populations (81, 88, 101). Lastly, articles noted min-
imal translation and understanding of systems science and
D&I theories, models, or frameworks in different settings,
which resulted in low self-efficacy and ultimately persistence
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of the evidence-based information practice gap in health
(75, 100).

8. Monitoring and evaluation describes articulated methods to
provide continuous feedback into the system to enhance ef-
fectiveness of nutrition D&I research. Articles cited utilizing
systems science approaches to monitor and evaluate nutri-
tion D&I research including process evaluation (87), SDM
(77), network analysis (93), conceptual models (83), and
ABM (79). However, many researchers cited the gap in the
current literature for monitoring and evaluating nutrition
D&I research including: designing and planning systems-
oriented interventions (76); addressing scale-up approaches
(75, 84); developing distinct health systems monitoring and
evaluation methods (63, 94); development and evaluation of
effective systems science competencies and tools (78, 82, 90,
98, 99); and fidelity of nutrition D&I interventions (57, 82,
83, 100, 102).

Benefits and challenges of systems science in nutrition D&I
interventions

The 34 included articles were analyzed for the benefits and challenges,
specifically stated by the authors and synthesized by the research team,
of utilizing systems science in nutrition and diet-related behavior D&I
research, as briefly described below. Table 2 provides a simple sum-
mary of the benefits and challenges from the qualitative analysis. Ar-
ticles identified systems science methods as useful tools to strengthen
D&I planning and predicting, organizing, communicating and knowl-
edge translation, design, and implementation (76, 77, 83-86, 90, 92, 93,
95-98, 101, 103, 104). Many key challenges included capacity and re-
sources for complex interventions (57, 82, 93), especially in rural con-
texts (100), and lack of training in systems science and nutrition D&I
research (88-90, 93). Articles concluded that future research needs to
focus predominantly on educating nutrition researchers and practition-
ers through trainings and curriculums to enhance systems science in
nutrition D&I research (57, 89, 93, 95, 98).

Discussion

Relatively few articles examined systems science in D&I research that
focused on addressing nutrition behaviors and intervention methods,
and most are recent; therefore, these results suggest an emerging area
that deserves more attention. Furthermore, most articles identified by
the inclusion process were reviews, which included commentaries, calls
for application, or systematic reviews, but did not use systems method-
ologies. Additionally, the categorical analysis highlighted that systems
science is more likely to be theoretically framed rather than utilized
within research methodology, which mirrors findings from another sys-
tematic review (105), and suggests that prevention science, which in-
cludes nutrition interventions, has yet to take full advantage of these
analytic approaches (106).

However, the articles that did use systems science methodologies
and framing to implement an intervention, highlighted numerous key
benefits in applying systems science to nutrition implementation in-
cluding: planning and organizing potential policies and programs;

predicting behavioral outcomes; and visualizing complexity of imple-
mentation. These findings reflect previous research by Burke and col-
leagues (44), which discusses the many implementation successes of
3 case studies that utilized the different models of systems science meth-
ods (SNA, SDM, and ABM). Furthermore, the qualitative findings from
this review suggest that systems science framing and methods improved
key aspects of nutrition D&I process and research such as conceptualiz-
ing systems components, methods of monitoring and evaluating, strate-
gies for interventions, and relationships and leadership, echoing similar
positive implications outlined by Riley and colleagues (40) and Luke and
colleagues (107).

Although current research supports that systems science improves
many aspects of health D&I research (40, 44, 107), our review found
capacity-building barriers for systems science in nutrition implemen-
tation, including knowledge translation of D&I theories, models, and
frameworks, as well as limited available educational trainings for nu-
trition researchers hindering systems science application in the field of
nutrition D&I research. Therefore, the remainder of this discussion will
reflect more deeply on how to build capacity among nutrition D&I re-
searchers to apply systems science in the implementation process.

Current nutrition implementation researchers emphasize the im-
portance of utilizing implementation science in nutrition interventions
(66, 68, 108-111). Koorts and colleagues (112) reported a strong con-
sensus among nutrition and physical activity academics that D&I re-
search was important to reduce the research—practice gap in patients
and communities and increase real-world implications of their own re-
search. Nonetheless, a lack of D&I training and expertise, and mis-
understanding of how to achieve real-world impact with D&I science
hindered individuals’ involvement (112). To achieve desired real-world
changes, Warren and colleagues (68) suggest that nutrition strategies
need to invoke systems thinking during the implementation process.
Similarly, Burke and colleagues (44) argue that successful health imple-
mentation cannot take place without acknowledging the complexity of
real-world situations and that the tools from systems science are needed
to model these interrelated factors. However, to utilize systems science
in nutrition interventions, capacity building, including increasing re-
sources and knowledge, is needed (113), which reflects the findings of
our review. Additionally, research suggests that a lack of training and
expertise in D&I science among nutrition researchers is a barrier to uti-
lization (68, 112), again reflecting the present study’s findings.

Existing evidence demonstrates effectiveness of D&I trainings
among graduate students, postgraduates, and professionals in public
health fields including mental health and cancer. These studies reported
significant increases in knowledge of D&I skills (114), demonstrated ca-
pability to incorporate D&I into research practice (98), improved un-
derstanding of implementation challenges in health care (115), and en-
hanced understanding of relevant D&I theoretical approaches (115).
These results suggest that D&I trainings for graduates, postgraduates,
and professionals positively influence knowledge and understanding of
D&I science, which has important implications when addressing our
review results of current capacity barriers among nutrition researchers
and practitioners. Likewise, an NIH-convened panel recognized that
D&I trainings should teach trainees to employ methods and strate-
gies from the field and equip them to draw on methods from other
areas such as systems science (116). Our results reflect this emerging
viewpoint of incorporating other disciplinary methods, such as systems
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TABLE 2 Benefits and challenges to systems science methods in nutrition D&I'

Benefits

Challenges

Provides methods for D&I planning and predicting

Provides frameworks and models to organize and design
implementation

Helps to understand and predict knowledge and communication
patterns

Systems science assisted in visualizing and modeling the complexities
of nutrition D&l research

Useful in understanding barriers for nutrition education and
interventions

Methodological and conceptual challenges of measuring
sustainability
Inconsistent knowledge translation in nutrition and diet research

Capacity building and resources to implement complex
interventions
Limited “real-world” interventions and implications

Inconsistent and varying language within D&l and systems
science

D&, dissemination and implementation.

science, within implementation science. Therefore, a nutrition-specific
D&I training that incorporates systems science modeling and perspec-
tives would benefit current and future nutrition researchers” and prac-
titioners’ implementation self-efficacy, skills, and motivations for real-
world intervention effectiveness.

With regard to the structure of the proposed nutrition-specific D&I
training, current higher-education institutions systems science curricu-
lums in health show positive adult learning outcomes through active
learning strategies (83, 98, 99, 117). Active learning techniques ask par-
ticipants to engage by practicing skills, solving problems to complex
programs, proposing solutions, and explaining ideas (118). Current re-
search demonstrates advantages of active learning strategies, such as
scenario-based case studies, in teaching systems science in health im-
plementation research, including: an increased understanding of bar-
riers to care (99); improved knowledge and skills of systems science
in health (117); and acquisition of knowledge to apply systems science
frameworks and theory to frame the implementation process (83, 98).
Additionally, many researchers discuss the need for mentorship (114)
and faculty engagement (98) to act as translators when simulating ac-
tive learning techniques, which is similar to a collaborative learning ap-
proach (119). A collaborative learning approach describes the joint in-
tellectual effort by students and teachers to acquire knowledge (120).
Current curriculums teaching systems science employing collaborative
teaching strategies report that students are able to critically examine
the complex challenges within food, nutrition, and health programs
(121). Chambers and colleagues (122) encourage implementation sci-
ence training programs moving toward problem-solving and activity
style learning. Thus, enhancement of learning outcomes among current
and future adult nutrition researchers and practitioners should incor-
porate active learning strategies and collaborative learning approaches
to the acquisition of knowledge and skills in the application of systems
science in implementation.

In terms of population for the proposed capacity-building training,
it is important to start to train future nutrition researchers and practi-
tioners. Highly selective training programs limit the amount and type of
people able to receive the education (116). Additionally, training should
be available for people in a variety of implementation roles, including
predoctoral, early career, and experienced practitioners (116). There-
fore, the proposed curriculum should be available to a variety of nutri-
tion practitioners including university nutrition and public health stu-
dents, registered dietitians, and established researchers. To incentivize

CURRENT DEVELOPMENTS IN NUTRITION

current students and future registered dietitians to complete the pro-
posed curriculum, course developers should build courses from pre-
viously identified D&I competencies (123) and from the Society of
Nutrition Education competencies (124) to help with validation and to
institutionalize the proposed curriculum for future nutrition degree re-
cipients. Lastly, additional incentives could include awarding continu-
ous educational credits, for Registered Dietitians to maintain their li-
censure, for completion of such courses, and for funders to highlight
emerging issues such as capacity building in nutrition through targeted
strategies (e.g., funding announcements, training programs, or support
for new research teams) (125).

Limitations

This study is not without limitations. First, only 1 author was involved in
the screening process. Whereas the search strategy, inclusion/exclusion
criteria, and data analysis were reviewed and approved collaboratively,
the screening process was done during the initial COVID-19 pandemic
lockdown, which made collaborating for the inclusion process challeng-
ing. Although the researcher who led the inclusion process is proficient
in nutrition D&I research and systems thinking, the article screen pro-
cess was done independently, which is a limitation of this scoping re-
view. Further, the inconsistencies and adapting language surrounding
the interdisciplinary fields of D&I and systems science challenged the
development of key terms and inclusion criteria, and influenced the
databases chosen. Given these challenges, this review aimed to be ex-
haustive; however, the complex nature of this subject matter might have
excluded some research. Furthermore, not all databases used MeSH
terms, key terms, or subject headings, which could influence the types
of articles retrieved. Lastly, indexing of articles sometimes takes up to a
year, which could have potentially impacted article retrieval and inclu-
sion analysis.

Conclusions

This study demonstrates that systems science provides positive im-
plementation approaches to design and translate nutrition behaviors
and knowledge into practice. However, capacity-building barriers for
systems science in nutrition implementation, including limited avail-
able educational trainings for nutrition researchers, hinder systems sci-
ence application in the field of nutrition D&I research. Therefore, our
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results suggest that an active and collaborative teaching method for
a nutrition-specific D&I curriculum for university nutrition and pub-
lic health students, registered dietitians, and established researchers is
likely to enhance systems science skills, which aligns well with current
literature implications. It is also important to note that capacity needs
to be built at a higher level (e.g., funding announcements, training pro-
grams, or support for new research teams) as well as to support the de-
velopment of said curriculums and to incentivize participation.
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