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Abstract
 The rapid growth of scientific literature has made it increasingly 
challenging to raise the profile of research outputs and communicate 
them effectively to target audiences. In digital academic environments, 
researchers are expected to produce high-quality scientific content 
while presenting it in an engaging and easily understandable way. 
Graphical abstracts (GAs) provide a structured visual summary 
of research findings through diagrams, symbols, and concise text. 
They enhance both visibility and accessibility while facilitating the 
rapid comprehension of key findings. Furthermore, GAs support the 
broader dissemination of research and strengthen engagement on 
digital and social media platforms. Rather than replacing traditional 
text-based abstracts, they serve as effective entry points that guide 
readers toward the full manuscript. To enhance the communicative 
effectiveness and scientific value of GAs, this article discusses 
fundamental design principles and proposes a guiding framework. 
This framework emphasises clarity, visual balance, consistent 
narrative structure, and audience-centred design. These elements are 
highlighted as critical factors in increasing the overall impact of GAs 
in scientific communication. 
Keywords: Design Principle, Graphical Abstract, Research 
Dissemination, Scientific Communication, Visual Design.  
Introduction
   The rapid increase in the number of articles in scientific publishing 
is making it increasingly difficult to effectively convey research 
results to the target audience. Especially in today's world, where 
information is consumed quickly and superficially on digital 
platforms, traditional text abstracts often fail to capture the reader's 
attention. In this context, GAs stand out as a communication tool that 
enables readers to quickly grasp the key messages of the research 
within a visual structure [1, 2].
   A GA is a concise representation of the research question, methods, 
key findings, and conclusions using diagrams, symbols, short texts, 
and visual hierarchy. The purpose of this visual structure is not to
replace the entire article but to direct the reader to the full text [3, 4].

   Graphic abstracts present complex data in a simplified structure 
thanks to their visual layout. This strengthens the initial impression of 
the study, especially for readers who are pressed for time or unfamiliar 
with the subject [4, 5]. In addition, GAs increase the visibility of 
research and support its dissemination through alternative impact 
metrics (such as Altmetric and PlumX) thanks to formats suitable for 
sharing on social media and digital academic platforms [6-8].
   The use of GAs in clinical and experimental research has the 
potential to facilitate the transfer of findings into practice. The ability 
of readers to grasp the main output of the study at a glance through 
GAs has the potential to accelerate the integration of scientific 
knowledge into clinical decision-making processes [3, 4, 9].  
  Despite all its advantages, the graphic summary carries certain 
methodological and communicative risks. Over-simplification of 
research findings can lead to misinterpretations that are disconnected 
from context or misleading. Readers evaluating a paper based solely 
on the GA without reading the entire article may misunderstand or 
misinterpret the scientific content [10, 11]. Furthermore, the lack of 
standards for GAs across journals leads to heterogeneity in terms of 
layout and content [9, 12, 13]. 
   Despite the increasing adoption of graphical abstracts in scientific 
journals, a lack of comprehensive guidelines that systematically 
link design principles to practical application considerations 
persists, particularly in the health sciences. This article addresses 
the fundamental design principles for developing graphical abstracts 
within the context of health sciences and aims to provide a guiding 
framework to support researchers in creating clear, coherent, and 
impactful graphical abstracts.
Design Principles for  Graphical Abstracts 
   Creating high-quality GAs requires knowledge of design principles 
and establishing a balanced relationship between content and visuals 
[4, 14, 15]. Achieving the purpose of a graphical abstract largely 
depends on clarity and simplicity. Four fundamental principles to 
follow when planning the design of a graphical abstract are presented 
in Figure 1 [16]:
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Layout
   The graphical abstract usually follows the text abstract. The title of 
the research, the journal name, and the journal logo should be placed 
at the top of the graphical abstract; the author's name and reference 
information about the article should be placed at the bottom. 
  The area and size where the GA will be placed should be determined 
before starting the design. In journals and websites, GAs are usually 
square, rarely rectangular. One of the most commonly used formats 
in health science journals is the three-column layout (Figure 2A) 

recommended by Elsevier, consisting of sample, methods, and results 
[2, 17]. This structure is particularly suitable for cohort studies. A 
two-step format of the same layout is preferred for randomised 
controlled trials (Figure 2B). More flexible layouts can be used in 
review articles [10, 11]. When choosing a layout, consideration 
should be given to how the visual space can be used most effectively. 
An example of three-column GAs layout is presented in Figure 3A, 
whereas a two coulmn layout is illistrated in Figure 3B. 
   The structure of a graphical abstract (GA) consists of four areas 
(Figure 4) [7, 10,11]:

Figure 1. Overview of key principles guiding clarity, simplicity and visual effectiviness in GAs design

2A

2B

Figure 2A-B. Illustration of content organization and visual hierarchy to support rapid 
comprehension
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3A: Graphical abstract reprinted from Goldman S et al. (2022)”Absence of hemoglobin increase 
is associated with reduced graft survival after kidney transplantation”, Clin Transplant under the 
Creative Commons CC BY License.

3B: Graphical abstract reprinted from Jung B et al (2025), “Trends in sustainable dietary patterns in United States adults, 2007-2018”, 
Epidemiol Health under the Creative Commons CC BY License.

Figure 3. Examples of a two and three-column graphical abstract layout
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hierarchy that progresses from left to right and top to bottom, 
consistent with the textual flow of the article [16].
Arrows and Lines
   Arrows and lines are used to direct the flow and relationships within 
a graphic summary [18]. Arrows and lines have their own specific 
meanings (Figure 5). For example, a continuing arrow represents a 
result, while blind arrowheads typically represent obstruction. The 
meanings of arrow types should be consistent and should not cause 
visual confusion [17]. 

   Different programs can be used to create a graphical abstract design. 
Microsoft PowerPoint, in particular, is a widely used program with 
a user-friendly interface. Another option is Mind the Graph (https://
mindthegraph.com), a web-based subscription service that offers pre-
designed templates and visual elements. Other web-based graphic 
design tools, such as Biorender (https://biorender.com) and Canva 
(https://www.canva.com), can also be used [2, 4, 17]. The most 
proficient software for creating the design can be selected.
Flow
  The reading direction of the summary should follow the visual 

Figure 5. Examples of line usage to represent relationship and logical flow in GAs

Figure 4. Presentation of essential sections contributing to coherent visual narration

Numbers   
   Numbers function as guides that enable the reader to follow multi-
step processes in sequence. Particularly useful in complex layouts, 
numbers, like arrows, should support the reading direction from left 
to right and top to bottom [16].
Symbols, Pictures and Pictograms
   Symbols are graphical tools with specific meanings that facilitate 
easy recall and rapid communication of information. Therefore, it 
is recommended to use 2D symbols rather than 3D symbols, as the 
latter can distract the reader and complicate the summary [7]. Again, 
to facilitate focus, flat, single-colour symbols should be used rather 
than line-based symbols. Symbols should be sourced from the same 

source to ensure a similar overall appearance, i.e., the same line 
width, colour scheme, and level of detail. The icons used should 
not require copyright and should eliminate the need for attribution. 
Free sources such as PowerPoint, Pixabay, and The Noun Project are 
available as icon sources [16,17].
Graphics   
   When selecting graphics, simple graphics that provide the most 
understandable information in a short time should be preferred. In 
this regard, a simple graphic containing only a few data points or 
categories would be the most appropriate choice (Figure 6) . Axis 
labels and detailed explanations, which we are familiar with in 
articles, are generally not needed in GAs [16, 17].
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Figure 6. Sample praphic used in a graphical abstract

 Graphical abstract reprinted from Leyens J et al [19] “ Comparison 
of creatinine-and cystatin C–based definitions of acute kidney injury 
in neonates with congenital diaphragmatic hernia”, Pediatric 
Nephrology under the Creative Commons CC BY License.
Colour Usage 
   Colours should be used not only for aesthetic purposes but also 
as a means of encoding information. For quantitative data, different 
shades of a single colour should be used; for categorical data, a 
limited number of contrasting colours should be preferred. Excessive 
use of colour should be avoided, and a limited and harmonious

colour palette should be selected. Using multiple colours can 
make the summary visually overwhelming and cause important 
information to be lost [4, 17]. Programs such as Adobe Colour, 
Coolors, Colourspace, and ColorMagic use artificial intelligence and 
text commands to generate colour palettes consisting of five or six 
colours based on keywords. A harmonious colour palette increases 
readability by minimising distractions through visual consistency. 
To increase accessibility, colourblind-friendly palettes should be 
preferred in graphic summaries [16, 17]. Examples of effective 
colour usage in GAs are presented Figure7 A, B and C.

A: Graphical abstract reprinted from Salem S et al. [20],“ Environmental Impacts of Kidney Replacement 
Therapies: A Comparative Lifecycle Assessment”, American Journal of Kidney Diseases, under the Creative 
Commons CC BY License.
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B: Graphical abstract reprinted from An KR et al. [21], “Trends and Outcomes of Mechanical Circulatory 
Support in Acute Myocardial Infarction and Cardiogenic Shock Patients Undergoing Coronary Artery Bypass 
Grafting”, Ann Thorac Surg, under the Creative Commons CC BY License.

C: Graphical abstract reprinted from Cantoni et al. [22], “Home-Based Gamma Transcranial Alternating 
Current Stimulation in Patients With Alzheimer Disease”, JAMA Network Open, under the Creative Commons 
CC BY License.

Figure 7. Examples appropriate colour usage in GAs
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small obscures meaning, while text that is too large can overshadow 
other visual elements. When using text, one size should be used for 
headings and a smaller size for the rest of the text; however, a third 
size should be used only if necessary. Preferred fonts are serif and 
sans-serif, while Comic Sans MS and Papyrus should be avoided 
(Figure 8) [17]. Journal guidelines should be checked before adding 
text to the graphical abstract.
  Finally, feedback should be obtained after the graphic summary 
has been created. Feedback will ensure that the design of the graphic 
summary is clear and understandable [2, 3].

Text
   Although minimal, text is an important part of the graphic 
summary. It also plays an important role in providing explanations 
that would not be possible in figures or in resolving ambiguities. 
To determine the content and terminology of the text to be used in 
the graphic summary, the target audience must first be identified 
[11]. This is because the terminology used will differ for readers 
who are healthcare professionals and those who are not. The text 
content should use simple, understandable language, avoiding 
jargon, abbreviations, and technical terms [3, 17]. Font size affects 
the clarity and readability of your graphic summary. Text that is too

Figure 8. Comparison of front styles highlighting their impact on readability and visual clarity

Practical Consideration and Challenges
  Despite their increasing use, researchers may encounter various 
practical difficulties when applying graphic abstracts across different 
disciplines. These difficulties are generally related not to the merits 
of graphic abstracts themselves, but to uncertainties concerning 
limitations in design expertise, time constraints, and journal-specific 
expectations [4, 10]. In health sciences, additional concerns may 
arise regarding the risk of oversimplification and the potential for 
misrepresentation of complex clinical findings [9]. Furthermore, 
differences in disciplinary norms and the lack of standardised 
guidelines across journals can complicate the consistent and effective 
use of graphic abstracts. Overcoming these challenges requires 
increased awareness of design principles and greater alignment 
between visual communication practices and disciplinary contexts 
[4].
   Furthermore, differences in journal-specific guidelines, including 
variations in format, content requirements, and submission policies, 
can affect how graphic abstracts are designed and implemented, 
potentially limiting the generalizability of the proposed framework [2].
Conclusion
   Graphic summaries stand out as an effective presentation format that 
responds to the demands of the digital age in scientific communication. 
Through their visual appeal and concise structure, they bridge the 
gap between complex scientific content and diverse target audiences. 
However, given the potential risk of oversimplification and 
misinterpretation, GAs must be designed thoughtfully and applied 

with methodological awareness. Developing shared standards and   
disseminating evidence-informed design principles can support 
the effective use of GAs while preserving scientific accuracy and 
integrity. Future research should focus on establishing discipline-
specific GAs guidelines and empirically examining their impact on 
reader engagement, knowledge translation, and research visibility 
across different scientific fields. Such efforts will contribute to the 
more consistent, responsible, and impactful integration of GAs into 
scholarly communication.
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