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Presenter Notes
Presentation Notes
How to make data approachable => let to action


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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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. 


“data

visualization today: to provide us with new kinds of “glasses” to see the world.

R
«

S P ceus

O

:
S

THE INRNTRLY

SMALL

I=E MICROSCOPE

THE TACROSCOPE

THE INFNIT THY
COMPLEX

Joel de Rosnay described a fascinating, futuristic device in 1979: the macroscope. Just
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Presenter Notes
Presentation Notes
The lens to see the world
In a metaphor


Data visualization

The science of visual representation of data

Data Function
Rigid and

« Find an interesting topic complex . Accurately represent
« Lookforan data
angle/purpose « Make it clear and legible
« Collectand organize A Good Data «  Make it purposeful and

Visualization

Beaurtiful Lacks
but illegible complexity
Design

« Sketch out your process

« Create an impactful visual

« Find a balance with form and
function
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Data visualization

Function

- Accurately regresent Data
- Make it clear and legible
- Make it purposeful and uselul

Beautiful but
illegible
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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. 


Human centered design

Technology

Fimctionsbly. Enginoanng
Faasabibty. Romiae. Camglan
Perlomance

User
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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?


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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Presenter Notes
Presentation Notes
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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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).


B
Choosing the “right” visualization to present data
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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

Fast forward

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

L 3J . o
o0 JoZef Stefan Department for 0/0
... Institute Artificial Intelligence Yy


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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Presenter Notes
Presentation Notes
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.


atient-oriented approach

**FULL REPORT**

BIOCHEMISTRY Reference HAEMATOLOGY Reference
Range Range
SODIUM 142 mmol/L (139 - 153) RBC 6.3 x18712/L (4.9 - 8.2)
POTASSTUM 4.9 mmol/L (3.9 - 5.9) HAEMOGLOBIN 148 g/L (100 - 206)
CHLORIDE 109 mmol/L (181 - 118) HAEMATOCRIT 0.40 L/L (8.35 - ©.58
BICARBONATE 17 mmol/L (12 - 26) RETICULOCYTE % 1.e % (e.0 - 1.5)
NA:K RATIO 29.0 (26.0 - 35.@) RETICULOCYTE ABS 63 x1849/L (18 - 110) < @ Biood Test Results
ANION GAP 20.9 mmol/L  (14.0 - 32.8) MCV 63 L flL (64 - 76)
GLUCOSE, SERUM 3.2 L mmol/L (3.3 - 6.8) MCH 23 PE (21 - 26) #  Blood Test Results
UREA 9.1 mmol/L (2.5 - 18.8) MCHC 3786 H g/L (310 - 360)
CREATININE @.e8 mmol/L  (8.85 - 8.15) PLATELET COUNT 468 x10°9/L (200 - 500)
SDMA 14 ug/dL (e - 14) WBC 12.5 x10°9/L (4.5 - 17.0)
CALCIUM 2.6 mmol/L (1.9 - 2.9)  NEUTROPHILS% 67 1
PHOSPHATE 1.4 mmol/L  (@.8 - 2.1) NEUTROPHILS 8.4 x18°9/L (3.5 - 12.0) THIE vite iR 1S Ssulated In
CA:P RATIO 1.9 (1.2 - 3.8) LYMPHOCYTES% 25 % s adiaic
PROTEIN, TOTAL 68 g/L (52 - 88) LYMPHOCYTES 1.1 x18°9/L (8.9 - 3.5) the blood to help absorb
ALBUMIN 35 g/L (23 - 40) MONOCYTES% 5 % calcium and phosphorous.
GLOBULIN 33 g/L (25 - 45) MONOCYTES 0.6 x10°9/L (0.0 - 1.1) on
A:G RATIO 1.1 (8.6 - 1.4) EOSINOPHILS% 3 % Studies Your level is currently
BILIRUBIN, TOTAL ] umol/L (@ - 7) EOSINOPHILS 8.4 x1849/L (0.0 - 1.4) LS e
ALP 112 u/L (1 - 150) BASOPHILS¥ ] % e "3’-.\' i
ALP STEROID ISOENZYME 31 IU/L BASOPHILS 0.0 x18°9/L (0.0 - B.1) g T L
AST 48 Iu/L (18 - 8@) BLOOD SMEAR Automated CBC. ta the sun. with care,
ALT 93 H  Iu/L (16 - 98) EXAMINATION
cK 214 IU/L (73 - 510)
CHOLESTEROL 6.4 mmol/L (3.5 - 9.8)
AMYLASE 751 IU/L (333 - 15e@)
LIPASE 494 Iu/L (77 - 758)
GAMMA GT 6 /L (e - 9) Bone | Liver
SAMPLE APPEARANCE Mild haemolysis Brolte || RUnEtich

Moderate lipaemia

Renal | Thyroid D3 HbAIC
Profile | Function Level
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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.


GenlDA exploration

Kleefstra sydrome patient reported outcomes
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Presenter Notes
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.


JozZef Stefan
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GENIDA

https://public.flourish.studio/visualisation/12906970/
» Pregnancy/ Early life/ Personal care

» Intellectual disability and Autism aspects

» Physical and neurological problems

» Sensory problems

» Other problems
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Presenter Notes
Presentation Notes
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. 


Take away

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

The purpose of the type of visualizations
| make isn't visualization per se.
The purpose fo those visualizations is to

help people Th k I
through a combination of visuals and words. a n yo u y

Alberto Cairo

L 3J . o
o0 JoZef Stefan Department for 0/0
... Institute Artificial Intelligence Yy

alenka.gucek@ijs.si


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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*From Data to Viz' is a classification of chart types
based on input data format. it wil help you find the
perfect chart in three simple steps :

Identify what type of data you have.

Go to the corresponding decision tree and
follow it down to a set of possible charts.

®®®E

Choose the chart from the set that will suit
your data and your needs best.

Dataviz is a world with endless possibilities and this
project does not claim to be exhaustive. However it
should provide you with a good starting peint. For an
interactive version and much mare, visit

data-to-viz.com

CATEGORIC

RELATIONAL

WHAT DO YOU WANT TO SHOW ?

MAP

@  Distribution
@ Ccorelation
@ Ranking

@ Partofawhole

@ cvolution
@ Mo
@ Flow

NUMERIC

TIME SERIES



Presenter Notes
Presentation Notes
https://www.data-to-viz.com/poster.html



* https://github.com/Financial-Times/chart-doctor/blob/main/visual-vocabularv/Visual-vocabularv.pdf
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Designing with data

There are so many ways to visualise data - how do we
know which one to pick? Use the categories across the
top to decide which data relationship is most important
in your story, then look at the different types of chart
within the category to form some initial ideas about what
might work best. This list is not meant to be exhaustive,
nor a wizard, but is a useful starting point for making
informative and meaningful data visualisations.

E3E
S 1, com/vocabulary

Ranking

Use wherc an fremis pesiion i an

et It mots mrtnt than 1
abolute o relatie valos. Doe

e i o o o et

Wealth, dogrtraion lesgue tables.
consmuency shection results

above.

Ordered propornonal symbal

e

i

|
L

afficint
o eeem method of g ur

Distribution

Show vakaes In a datasat and haw sfien

ey s, T hope ar kv
of

Hjlijtgﬂnhﬁ st

Good for showing
il valucs b 3
+ distibution, can be s

100
sy dots have e
‘same vabos:

Barcode plot
Lk dot step pots,

m ‘guord for displaying o1
(L] ‘the data in a table,

| work ezt when

g il

Summartcc malple
= dributions by

medion
Gmired and range of
the

Stmitar 0.3 b plot bt
mare effoctve

. dsirtions
Glea that carot bo
summarezzd weth

awerage).

darazre

Change over Time

Give i o changing rands.
Thise can be short (ntra-dzy)
ce extonded sene
docardos or conturies:
Choorng the cormees nme pestod s
importan to provide ot cortext
forthe reader.

Example FT sses
Frice movemnents, cconomic tme
2o, octeral chenges It a market

Line
The ssanddsrd way 1o
Fp——
scrtes. [t are.
rroga, comsidr
markers o
dsma

Column

cmm.«um

oo Her
it anky one sries of
dsaatanme.

Colume + Bna Hmaline
A oo sy of
showing the.
relationship aver fime
betwaen an amaunt
Cezhumez).

e

Magnitude

‘eounted rmbes (or examgle, barres,
dllors e peopl) rather shan s
calcaitod e o per cent

Exampla FT
oty producton, market
spanor veumes ingentral

Column

The standard
compare th 72 of
things Mest aheays

I start 2t 0 on fhe auks.

Bar

Stroamgraph

Good for chowing 2
mcasurcement against
the context of a targer
o performance range:

being sble o count
dataor highicht

CE
ey

Part-to-whole

St bt sty cmbobrcen
Gown nfa s companent cments.
Tt e et s ey et
of he componenis, conskdes 3
magninude: type chart rteod.

Example FT uses
Fiscal budgets, company siructurss,
rational clection rosuits

Stacksd cobumn/bar
A smple sy of
chonang part 1

e
- o

Marimakko

Spatial

Aside from locator maps arly used
when procs ocairs or geogrephial
poerms s are mors Iportant o
he roader than anyibing ck.

a.a..u.rr uses

Heatmap

P the reader vohumes of Infenaiy of
mavement botween Two o more states

locatiors.
Examplo

Mavement of funds, rade, migrants,
vt idormation:

P



Search by Function View by List

00

Arc Diagram Area Graph Bar Chart Box & Whisker Plot Brainstorm Bubble Chart

©

Bubble Map Bullet Graph Calendar Candlestick Chart Chord Diagram

2L8)
o

Circle Packing Connection Map Density Plot Donut Chart Dot Map Dot Matrix Chart

Error Bars Flow Chart Flow Map Gantt Chart Heatmap Histogram

Jozef Stefan lustration Diagram Kagi Chart Line Graph Marimekko Chart  Multi-set Bar Chart ~ Network Diagram Depa rtment for

https: /ﬁbfavﬁé’étt%ﬂogue com/index.html Artificial Intelligence

o

O




	Data visualisations for clinical and patients use
	Shifting the focus
	Alenka Guček
	Slide Number 4
	Data visualization
	Data visualization
	Human centered design
	Asking the “right” questions
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Fast forward
	Slide Number 13
	Patient-oriented approach
	GenIDA exploration
	Slide Number 16
	Take away
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

