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Background 

In the increasingly data-rich domains of healthcare and health policy, translating research 

findings into actionable decisions and bridging the gap between complex research findings 

and effective policy decisions remains crucial. While there has been a substantial rise in peer-

reviewed scientific publications over the past three decades, this surge in data and knowledge 

has not consistently been translated into corresponding reductions in avoidable mortality 

rates.[1] 

One potential reason is that policymakers, healthcare practitioners, and researchers 

encounter abundant clinical data, often needing specialized knowledge to interpret it fully.[2] 

Clinical outcomes are complex to assess, requiring consideration of efficacy, safety, and cost-

effectiveness to inform effective healthcare policy. Despite advances in research 

methodologies and data collection, the difficulty in synthesizing multifaceted information and 

translating it into practical, real-world applications remains a major hurdle for healthcare 

providers and policymakers alike. 

Healthcare decision-making involves a delicate balance between multiple factors: 

efficacy, safety, cost, and patient preferences, among others. Traditional data visualization 

techniques, such as forest plots, Kaplan-Meier survival curves, heat maps, decision-tree 

pathways, traffic-light models, and Gantt charts, have long been employed to present research 

findings. While these tools serve their purpose within the academic community, they often 

fail to provide clear, actionable insights for policymakers, hospital administrators, and 

frontline clinicians tasked with making real-world decisions. This gap between the production 

of scientific knowledge and its translation to healthcare systems creates barriers to improve 

patient outcomes and optimize healthcare delivery. 

In response to this challenge, Academia Europaea (AE) launched a project to develop 

an innovative and intuitive tool for visualizing clinical research implications (Figure 1A). The 
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result of this initiative is the “Ring Diagram Model”, which serves as a novel approach to 

distilling complex, multidimensional data into a structured and easily interpretable format. 

The model facilitates decision-making by presenting clinical outcomes through concentric 

color-coded rings, clearly delineating key dimensions such as efficacy, safety, and cost. This 

model offers a practical solution for translating clinical research into actionable, evidence-

based decisions at all levels of healthcare, from policy to practice. 

 

The ring diagram model 

Unlike traditional charts, the ring diagram uses concentric layers to represent different 

decision-making dimensions such as efficacy, safety, and cost.  

Each ring is color-coded for intuitive interpretation: 

1. Green: Favourable outcomes (better effect, safer, lower cost) 

2. Yellow: Neutral outcomes (comparable effect, similar safety, equivalent cost) 

3. Red: Unfavourable outcomes (worse effect, higher risk, greater cost) 

4. Gray: Unassessed domains where comparison is inconclusive 

The central space of the ring diagram may optionally be used to indicate whether, for 

example, sex and gender considerations, age, ethnicity, genetic polymorphisms, genomic 

variation, or clinical and molecular biomarkers relevant to precision medicine apply to the 

therapeutic intervention. Such contents may be indicated in the central space with pictograms. 

A short notice in the legend can clarify which aspect deserves particular attention.  

Background information on the criteria on which the ring-colour coding is based should 

remain available for reference. This intuitive model supports rapid interpretation of data, 

which is particularly valuable for policymakers and practitioners who need to evaluate 

complex, multi-faceted information quickly and identify areas where more evidence is 

required. By providing a layered visual summary, the ring diagram enables decision-makers 
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to immediately assess the trade-offs across these dimensions. All possible versions of the ring 

diagram can be generated via https://chartgen.tm-centre.org/.  

We believe that the ring model will facilitate accessible science communication for 

various stakeholders, in order to ensure that research findings are effectively translated into 

policy and clinical practice. 

 

Applicability of the model across study types 

While systematic reviews, including meta-analyses, are a primary focus for the ring diagram 

model due to their role in synthesizing multiple study results, the model is also highly 

relevant for other research methodologies such as randomized controlled trials (RCTs), 

Observational Studies, Cost-Effectiveness and Economic Evaluations, Health Technology 

Assessments (HTAs), Comparative Effectiveness Research (CER), Diagnostic Accuracy, and 

Implementation Studies. The ring diagram should always be interpreted based on the overall 

conclusions of the study, and in RCTs, it should specifically reflect the primary outcome. It is 

important that decisions are made based on the best quality evidence.  

 

Structuring the implication section 

To maximize the impact of clinical research publications, an implications section should be 

placed either at the end of the discussion or as a separate subsection, depending on the 

journal’s or publisher’s style. This subsection should be tailored to three key audiences: 

policymakers, practitioners, and researchers. Reviewers and editors of the journal are in 

charge of carefully assessing the accuracy of the implications and should ensure that any 

biases in the model presented are avoided. The ring diagram’s summary of efficacy, safety, 

and cost provides a structured framework for this section: 

https://chartgen.tm-centre.org/
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 Implication for Policymakers: The ring diagram visually prioritizes interventions 

that are cost-effective and high impact, supporting policy and funding decisions. 

Should focus on translating findings into clear, actionable steps. 

 Implication for Practitioners: Clinicians (also including public health leads) gain a 

clear, structured overview of treatment and prevention in terms of efficacy, safety, 

and cost, facilitating evidence-based decision-making and supporting patient-centred 

choices. 

 Implication for Research: The ring diagram highlights areas where additional 

evidence is needed to improve understanding. The visualization highlights gaps in 

knowledge, guiding future research priorities. 

 

Examples and implications (Figure 1B-D) 

Three greens: strongly recommended interventions 

In mild biliary pancreatitis, da Costa et al.[3] showed that same-admission cholecystectomy 

reduced gallstone-related complications, including pancreatitis (better effect), with a very low 

risk of cholecystectomy-related complications (low risk), which also suggests cost-

effectiveness (lower cost), as demonstrated in a later study.[4] This procedure could be 

illustrated with three greens (Figure 1B), urging its immediate implementation in clinical 

practice and policy guidelines (also see Table 1). 

Mixed colors: context-dependent treatments 

Chimeric antigen receptor T-cell therapy is an expensive intervention (high cost); however, it 

has been shown to provide durable clinical benefits (better efficacy) and an acceptable safety 

profile (similar risk) in specific patient subpopulations with non-Hodgkin lymphoma.[5] This 

would result in a mixed-colored ring diagram (Figure 1C), characteristic of a treatment that 

should be considered based on a thorough cost-benefit analysis (also see Table 1). 
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Three reds: treatments to be discontinued 

As an example of a treatment that should be abandoned, secukinumab, a human monoclonal 

antibody that selectively neutralizes interleukin-17A (higher cost), was ineffective (lower 

efficacy) compared to placebo, and higher rates of adverse events were noted (more 

complications) in patients with moderate-to-severe inflammatory Crohn's disease.[6] This 

results in three reds in the ring diagram (Figure 1D), indicating that this treatment should be 

discontinued in clinical practice (also see Table 1). 

 

International survey on the practical uses of the ring diagram model 

An international survey was conducted among 190 participants from 16 countries, including 

young researchers, senior scientists, and policymakers, to evaluate the practical use of the 

ring diagram model. Across all groups, the model was rated highly for its clarity (average 

4.22/5) and its potential to accelerate translation into practice or policy (average 4.33/5). The 

consistently positive feedback confirms the model's perceived usefulness across multiple 

levels of scientific and decision-making expertise (for details, see Supplementary Online 

Content). 

 

Discussion  

The ring diagram model represents a clear and informative approach to the visualization of 

clinical data to translate these into actionable insights for policymakers, practitioners, and 

researchers. In policymaking, interventions with predominantly green rings indicate high 

efficacy, safety, and cost-effectiveness, justifying their prioritization for funding and policy 

integration. This is especially critical in public health crises or budget planning, where rapid, 

evidence-based decisions are necessary. In clinical settings, practitioners often need to make 

fast decisions based on a combination of treatment efficacy, safety, and cost, especially in 
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resource-limited environments. For clinicians and healthcare practitioners, the model 

simplifies treatment comparisons.  

By offering an intuitive summary, our proposed ring diagram model supports patient-

centred and cost-conscious care. The proposed model might be an excellent tool in the 

context of shared decision-making, supporting informed decisions. This is an important 

issue,[7] which depends on building a good interaction among researchers, clinicians, and 

patients.  

The model presented here is expected to support patients in deliberating and 

expressing their preferences and viewpoints during the decision-making process. Future 

studies could also explore its adaptability to dimensions like patient satisfaction, health 

equity, and long-term outcomes, tailoring the model to diverse healthcare contexts.  

It should also be noted that although clear knowledge is a good starting point, it is 

often not sufficient for achieving implementation of a clinical practice. For instance, if the 

primary endpoint is a patient-related outcome there can be differences between countries with 

regards to regulations and cost-effectiveness of the same intervention. In cases of rare 

diseases, where costs can be excessive, the consideration of cost-effectiveness between 

countries is of crucial importance, since it can greatly impact the decision on treatment 

discontinuation.[8] 

In conclusion, the ring diagram model represents a promising step forward in 

improving the communication of clinical research findings. By transforming complex data 

into an easily accessible and actionable format, the model has the potential to bridge the gap 

between research and real-world decision-making. Its widespread adoption could enhance the 

quality of healthcare policy, clinical practice, and research, fostering a more efficient and 

effective healthcare system that delivers better outcomes for patients and society. 
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Table 1. Examples of the ring diagram indicating different research interpretations  

Ring Diagram Colour Efficacy Safety Cost Interpretation & Suggested Action 

🟢🟢🟢 (Three 

Greens) 
Higher Safer Lower 

Strongly recommended for immediate 

adoption in guidelines and practice. 

🟢🟡🟡 (One 

Green, Two Yellows) 
Higher Similar Similar 

Promising intervention; recommended 

with further validation. 

🟢🔴🟡 (Mixed: 

Green, Red, Yellow) 
Higher 

Higher 

Risk 
Similar 

Adequate but requires monitoring for 

safety concerns. 

🔴🔴🔴 (Three 

Reds) 
Lower 

Higher 

Risk 
Higher 

Should be discontinued or reconsidered 

in clinical practice. 

Table 1 simplifies the interpretation of the ring diagram, making it easier for different 

stakeholders (policymakers, clinicians, researchers) to assess interventions quickly. It must be 

http://dx.doi.org/10.15585/mmwr.ss7302a1
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noted that differences (occasionally extreme) in cost-effectiveness between countries should 

also be considered. 
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Figure 1 

 

Figure 1. The candidate representations for Academia Europaea’s (AE) guidelines for 

visualizing research implications in publication (A). Five different diagram types were 

discussed. The ring diagram was considered to be the visualization tool most likely to distil 

complex clinical outcomes into a quickly accessible format. The project was initiated by the 

AE Basic and Clinical Translational Science (BCTS) section, the AE Budapest Knowledge 
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HUB, and the Semmelweis University Clinical Translational Medicine Centre in June 2024. 

All AE members and leading clinical journal editors were invited. The finalized guidelines 

were ratified by the members in accordance with the Delphi process and accepted as an 

official AE statement. Three examples of the ring diagram model selected for visualizing 

research implications showing three greens (B), mixed colors (C), and three reds (D). 
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Supplemental Online Content 

 

1: International survey about the practical use of the ring diagram model 

To test the practical implications of the ring diagram model, we compiled a short survey to obtain feedback from 

the first users. The survey was sent out to all co-authors of the current manuscript, who were asked to distribute 

it in their institutions. We collected answers from 3 levels of evidence: policymakers (e.g., directors and heads of 

institutes/departments, governmental advisors, guideline developers), expert senior researchers (e.g., senior 

scientists, consultants), and young researchers (e.g., PhD students, early-stage researchers, resident doctors). 

Altogether, 190 individuals from 16 different countries completed the survey. Participants were allowed to select 

more than one role (e.g., senior researcher and policymaker), which resulted in answers from 133 young 

researchers, 87 senior scientists, and 20 policymakers. The answers to the questions ranged on a scale from 1 

(worst) to 5 (best). Two general questions that were asked from all participants (N = 190): i) how easy it is to 

understand the ring diagram model, and ii) if the ring diagram model can accelerate the translation of scientific 

results into clinical practice or policy. The average scores (and standard deviations) to these questions were 4.22 

(0.96) and 4.33 (0.85), respectively. Young researchers were asked another 2 questions: i) to what extent the ring 

diagram can help to understand the real-world relevance of their research results, and ii) how easy it is to use the 

ring diagram model when preparing or interpreting scientific results. They gave scores of 4.26 (0.77) and 4.19 

(0.85), respectively. Senior scientist answered to 2 questions: i) whether inclusion of a dedicated “Implications” 

section in clinical or translational research papers is important, and ii) whether in such section the ring diagram 

model can help to understand the practical impact of the results. On average they gave scores of 4.57 (0.68) and 

4.43 (0.77), respectively. Policymakers were asked i) whether the ring diagram model can make the decision-

making process more efficient, and ii) would it help to prioritize between competing interventions. The average 

scores given were 4.31 (0.84) and 4.24 (0.95), respectively.  

The results of our survey confirm that the herein proposed ring diagram model is considered useful at all three 

studied levels of expertise from young researchers to senior scientists to policymakers. 
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