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How to make data approachable => let to action
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Shifting the focus
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Presenter Notes
Presentation Notes
Coming from the context of researchers, the usual work flow is forming hypothesis, performing experiments, collecting data, analysing it and showing the results to whoever is interested in reading our papers. Or collecting the data in databases to be used for further research, as we have just seen by Pauline. What I want to talk today about is how we can leverage the data visualization and use it as a common language to drive action.
How to do that? Instead of focusing only on the depth of the data, disseminating the findings
Focus on the receiving part => who is the audience? What do they care about? 
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Alenka Guček

Presenter Notes
Presentation Notes
But before we go there, first I need to present myself to provide a bit wider context of why data visualization. I studied biochemistry and due to my interest in understanding 
KLIK> the physiology and pathophysiology of how the neighbouring glial cells communicate with the neurons did a PhD and the Faculty of Medicine also here in Ljubljana. Because electrophysoilogy wasnt enough to understand the molecular mechanisms that drive the release of this transmitters packed in small vesicles, I then moved to Sweden to Uppsala. 
KLIK> There I switched to pancreatic beta cells, that share a lot of similarities with glial cells and neurons at the machinery level, but are of course responsible for release of insulin. Insulin is a crucial for decreasing blood sugar after a meal and if not properly released can lead to type 2 diabetes, a very serious condition affecting millions of people. 
But doing protein screening in an interdependent compley system, I hit the wall of how to communicate these interdependencies. Discovering data visualization as a research field, I fell into its rabbit hole and
KLIK> now work as dataviz designer and researcher at JSI. 
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Moritz Stefaner blog http://well-formed-data.net/archives/1027/worlds-not-stories
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The lens to see the world
In a metaphor
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Data visualization
The science of visual representation of data
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https://venngage.com/blog/how-to-choose-the-best-charts-for-your-infographic/

Data visualization

Presenter Notes
Presentation Notes
We are all visual creatures and good data viz should therefore catch ones attention. If you compare with the previous slide, the content is exactly the same, but the experience is different. And this is where design comes into place, a subject we scientists from STEM are generally pretty uncomfortable with, placing the emphasis on the function and data. But in the end we need to catch the attention of the reader, so please consider design also when you are making the visualizations. 
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Human centered design

Presenter Notes
Presentation Notes
Focusing on the user, in this case the audience that is going to look at our data, is therefore cruical.
Why am I showing you this seemingly too general and to rare diseases irrelevant slide? Because as life, also in data visualization there are always several different solutions. And when I was discovering the field of dataviz it was very frustrating for me as a researcher to think that there is not one perfect completely objective solution to present the data. Rather, there is a whole plethora of solutions and it really depends on the message we are trying to convey.
So how to do it?
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Asking the “right” questions

• What is the ultimate goal? => info that needs to go through; action; decision to be made
• Who do we want to communicate it to? => AUDIENCE
• How do we want to communicate the message? => chart type

You are the content expert and are responsible for all the design decisions!
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Florence Nightingale
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Who were the first masters that really knew how to translate the data to knowledge and use it to make change?
In the dataviz world, one of the most esteemed individuals is Florence Nightingale. In 1858, Florence Nightingale published a study on the conditions of army hospitals, her seminal Notes on Matters Affecting the Health, Efficiency, and Hospital Administration of the British Army. Her Diagram of the Causes of Mortality had a singular goal: to vividly demonstrate that the lack of proper sanitary caretaking facilities was a far more severe, but also far more avoidable, cause of death for soldiers than injuries suffered in battle. It’s one thing to simply state that the disease killed a lot of soldiers. It’s another thing entirely to effectively and actionably show the real reasons behind and advocate for change, as she did.
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John Snow

Presenter Notes
Presentation Notes
Jus four years earlier, In 1854, there was a major cholera outbreak in Soho, a neighborhood in London. At the time, the cause of the outbreak was unknown because germ theory was still being developed and disease transmission was not well understood.
John Snow, a physician known for his work with anesthetics, managed to trace the outbreak back to a water pump on Broad Street contaminated by a nearby cesspit. He did this by mapping the locations of cholera cases and then comparing infections recorded near the Broad Street pump with cases in other neighborhoods. This was a major development in the formulation of germ theory and helped convince many scientists that cholera actually spread through contaminated water instead of noxious air. 
Snow’s map persuaded the Board of Guardians of St. James’s Parish, in whose parish the pump fell, to remove the handle from the pump. While the overall effectiveness of this tactic remains in doubt as the cholera outbreak was already declining, the impact of Snow’s disease transmission discovery went far beyond the 1854 cholera outbreak.
In fact, Snow could be considered “the father of epidemiology” because, as the US Centers for Disease Control and Prevention (CDC) states on its website, “his work illustrates the classic sequence from descriptive epidemiology to hypothesis generation to hypothesis testing (analytic epidemiology) to application….”
Today, if you visit the site of the offending Broad Street pump, you’ll find a double commemoration of Snow’s work: a memorial in the form of a water pump and his very own “watering hole,” the John Snow pub (as seen thanks to Google Street View).
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Edward Tufte Visual and Statistical Thinking

https://blog.wolfram.com/2021/08/03/john-snow-the-birth-of-epidemiology-data-analysis-visualization/

Choosing the “right” visualization to present data

Presenter Notes
Presentation Notes
So Florence and John were both able to provide the answer to a very specific problem based on data. And they really mastered the transition of this data to information to knowledge to wisdom, which as a result had changed sanitation policy and how people were handling the cholera outbreak.
But what if they choose a different perspective? What if Snow instead of plotting by location just choose to show the amount of deaths in time? 
Or if instead of drawing small coffins on the map, he would use todays data science and scientific visualization techniques to determine the epicentre of the death, and make decisions based on that?
Which of this is the right data visualization? 
Considering data as 1 perspective, as you can read in the tweet bellow is cruical.

http://www.edwardtufte.com/tufte/books_textb
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Fast forward

• Context of reserach papers: pdfs with static figures
• Databases on patient reported outcomes

Presenter Notes
Presentation Notes
Fast forward to today, we just had COVID dashboards governing our life for over two years now, and lots of data coming from research and data being collected in databases. We have almost became insensitized to all the charts that we see everywhere.
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Ed Hawkings, Federica Fragapane
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What types of visualizations are there and what is there purpose?
Exploratory tools that link the vast amounts of data stored in the backend with its visual representation to empower users to have a simple interface to explore data and find new insights. 
Most common ones are explanatory visualizations, which usually have a goal of communicating one or more finidngs, in a static form. Since people won‘t spend much time looking at them, the priority is to be efficient and effective.
Coming from the data humanism approaches and the problem of people having difficulcy grasping large numbers, visualizations can also be creative and novel, going beyond the rational only aspect, to communicate even more complex topics, such as climate change or human loss.
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Patient-oriented approach

Or Misgav, Nightingale, 2022. https://nightingaledvs.com/can-we-understand-blood-test-results-without-numbers-ask-participant-23/

Presenter Notes
Presentation Notes
I‘ll share now two examples of the idea on how to shift the data presentation to the end user to empower them. 
First one is an example we can all relate too- blood tests. The typical output received by patients is someting similar to what you see on the screen. What if instead the results would show no numbers and be more intuitive? 
KLIK Or Misgav approached this in her recent publication, displaying the blood tests by color coding the results and 
KLIK making the decisions deriving from them approachable to eveyone.
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GenIDA exploration

https://genida.unistra.fr/
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Presentation Notes
We‘ve just heard an amazing talk from Pauline how Genida database, collecting the patient reported outcomes is crucial for research.
Since they shared the data, we started with exploring ways to to make it more approachable. I will show some preliminary work on how to use data visualization to leverage its potential and Erik after me will focus on use of large langage models to facilitate discovery.

To look at the problems patients have, I experimented with an interactive version where audience can first get an overview and then explore further if interested, so that infomration is stored in different levels and the cognitive load is decreased. Information can also be filtered for the specifc group of problems.
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But there is obviously more data being collected for each of the problems, that decribe what type of problems there are, what is the severity and how they are treated. To develop an overwiev, one of the ideas I am developing is a system where you go and explore, again gradually, each of the problems and accompanied data. 
This is work in progress, but is just share here as an example of how to exploratory visualization tools can in later stages connect directly with databases and empower the audience with easily accesible data. 
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Take away

Shifting the focus from data => audience
• What is the ultimate goal of visualization? 
• Who is the audience? What do they care about?

Alberto Cairo

alenka.gucek@ijs.si

Thank you!

Presenter Notes
Presentation Notes
cross-domain communication => a need of common language

To achieve that there is need for shiting the focus on the end user of the data we are presenting. As it‘s natural to have the patient in mind when doing anything clinical, it should also be natural to have the „consumer“ of the charts in mind when deciding what visual forms to take. 

KLIK As Alberto Cairo said it brillinatly, the purpose is to help people make sense of the world through a combination of visuals and words.
KLIK I invite you to ask yourself more questions or contact me. Thank you!
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https://www.data-to-viz.com/poster.html
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• https://github.com/Financial-Times/chart-doctor/blob/main/visual-vocabulary/Visual-vocabulary.pdf
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