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“Visualization and the use of graphics can help at every stage of an analysis, from 

the planning and design of an experiment, the very first data explorations, through 

to the communication of conclusions and recommendations. Visualization is more 

than "plotting data"; it can lead to a deeper understanding and inform next steps. 

The role of the STRATOS visualization panel is to promote the use of good 

graphical principles for effective visual communication, providing guidance 

and recommendations covering all aspects from the design, implementation and 

review of statistical graphics.”

STRATOS Visualization panel

http://www.stratos-initiative.org

http://www.stratos-initiative.org/


https://www.nytimes.com/2020/03/19/health/coronavirus-distancing-transmission.html

Effective 
visualisation
is important

https://www.nytimes.com/2020/03/19/health/coronavirus-distancing-transmission.html


We are not 
always good 
at it



Beautiful but effective?

https://www.ft.com/content/a2901ce8-5eb7-4633-b89c-cbdf5b386938



Beautiful and effective?

https://www.economist.com/graphic-detail/2021/04/15/in-clinical-and-real-world-trials-chinas-sinovac-underperforms



Principles for effective visual communication

https://graphicsprinciples.github.io/
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This is a continual process



Three principles for improving 
visual communication

Have a clear purpose
– Know the purpose of creating the graph

– Identify the quantitative evidence to support the purpose

– Identify the audience and focus the design to support their needs

Show the data clearly
– Choose the appropriate graph type to display your data

– Avoid misrepresentation (use appropriate scales)

– Maximize data to ink ratio (reduce distraction, less is more)

Make the message obvious
– Use proximity and alignment to aid in comparisons

– Minimize mental arithmetic (e.g. plot the difference)

– Use colors and annotations to highlight important details

9 https://ascpt.onlinelibrary.wiley.com/doi/full/10.1002/psp4.12455
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This is a continual process...



Law 1
Have a clear purpose



The 4 areas for a clear purpose
What is the purpose of the visualization?

• What is the main objective of the visualization?

• List the (scientific) question(s) the visualization is trying to answer. Try to be specific.

• What is the key evidence that is available to answer the question?

Who is your audience?

• List the primary groups or individuals you will be communicating to.

• If you had to narrow that to a single person, who would that be?

• What does your audience care about?

• What action does your audience need to take?

What is the importance of this project?

• What are the benefits if your audience acts in the way that you want them to?

• What are the risks if they do not?

What is the key message (the so what?)

• Write out in a single sentence the key message

12 https://github.com/GraphicsPrinciples/webinar
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LNP023 included from the public 2019 R&D day deck 

https://www.novartis.com/sites/www.novartis.com/files/2019-12-05-novartis-r-d-day-investor-presentation.pdf13 https://github.com/GraphicsPrinciples/webinar

https://www.novartis.com/sites/www.novartis.com/files/2019-12-05-novartis-r-d-day-investor-presentation.pdf
https://github.com/GraphicsPrinciples/webinar


Purpose

14 https://github.com/GraphicsPrinciples/webinar

https://github.com/GraphicsPrinciples/webinar


What type of graph do I want to create?

EXPLORATORY EXPLANATORY

“I want to dig into the data”

“I want to get familiar with the data”

“I want to find the story in my data”

“I want to communicate the results”

“I want to tell the story behind the 

data” 

The audience is:

YOU

The audience is:

SOMEONE ELSE

Credit Andrew Wright, Novartis



Do you want your audience to play 
‘Where’s Wally?’

Credit Andrew Wright, Novartis



Law 2
Show the data clearly



Show the data clearly

https://www.theguardian.com/world/2019/sep/04/trump-hurricane-dorian-alabama-sharpie-map

https://www.theguardian.com/world/2019/sep/04/trump-hurricane-dorian-alabama-sharpie-map


Choose the right scale for your data
Avoid plotting log-normally distributed variables on a linear scale

(e.g. hazard ratio, AUC, CL)

https://graphicsprinciples.github.io/
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Choosing the Correct Graph 
Type Aids in interpretation



2nd principle - select the appropriate graph

▪ Come up with several different 
ways to display the same 
information

▪ Display the key evidence in a way 
that supports the purpose

Continuing with the LNP example

▪ What is the key message: 
LNP023 reduces LDH levels to 
normal

▪ What is the key evidence to 
support this:
Two studies, different dose 
cohorts, LDH as a surrogate for 
efficacy

Business use only | EVC workshop | version for individuals May 202121



2nd principle – Iterate and eliminate clutter

Business use only | EVC workshop | version for individuals May 202122



Law 3
Make the message obvious



Try not to set text at an angle
Think of alternatives such as transposing the graph

https://graphicsprinciples.github.io/
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Only use color when it adds value

Use a bold, saturated or contrasting color to emphasize important details

https://graphicsprinciples.github.io/
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Use informative labels and annotations 
to support the message

https://graphicsprinciples.github.io/

https://graphicsprinciples.github.io/


3rd principle – draw attention

▪ Draw the viewer's attention to 

points of interest

▪ Use arrows, labels, reference 

lines to drive home the message

▪ Make sure to have clear axis 

labels and informative titles

Business use only | EVC workshop | version for individuals May 2021

TimePre-dose LNP dose

LDH  level 
reduction
=better

LNP023 improves LDH levels

mean

Normal 
level

Week 13

LDH levels pooled 
across 2 studies and 3 
cohorts



Where to find to out more?

https://socviz.co/ https://serialmentor.com/dataviz/https://www.principiae.be/book/

https://socviz.co/
https://serialmentor.com/dataviz/
https://www.principiae.be/book/


An EFSPI/PSI VIS SIG initiative

Wonderful Wednesdays 10
08-Dec-2020



Meta-analysis example data set

● The example simulated data set is based on 

seven phase III studies in Hypertension. 

● A wide collection of baseline measurements are 

also included which can be explored to understand 

the patient populations within each trial, to search 

for potential subgroups or differential treatment 

effects, or even to develop prognostic or predictive 

risk models.

● For a detailed overview of the data set, please 

refer to the data dictionary provided:

https://github.com/VIS-SIG/Wonderful-

Wednesdays/tree/master/data/2020/2020-11-11

https://github.com/VIS-SIG/Wonderful-Wednesdays/tree/master/data/2020/2020-11-11




https://waseem-medhat.shinyapps.io/forest_plot_with_bands/



https://cran.r-project.org/web/packages/subscreen/index.html



https://figplot.shinyapps.io/WW20201209/



Meta-analysis example data set

● How data visualisation can be deployed to understand integrated data?

● Key issues where data visualisation can help 

are around the investigation of whether 

studies can be combined due to study 

heterogeneity 

● This throws up questions such as:

○ What graphical tools can be used to assess heterogeneity?

○ What variables are prognostic or predictive of outcome?

○ Where can graphical methods provide general recommendations?









Effective data visualisation is 
effective communication

Effective visualisations
– enable clear and impactful communication,

– elevate influence with stakeholders,

– facilitate informed decision making. 

To help design effective visualisations, 
remember three principles: 

– Purpose, 

– Clarity 

– Message

More here
– http://www.stratos-initiative.org

– https://graphicsprinciples.github.io/

http://www.stratos-initiative.org/
https://graphicsprinciples.github.io/


Thank you
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