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Data-driven decision making in practice:
Experiences in academia and government

Martin Komenda

Information and Digital Technologies 2023, Zilina, Slovakia
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Faguty of Medicine of the Masaryk Unlversity
(1B FM MU) is 8 reszarch insttute oriented to
the research and education in the feld of data
analysis, (CT development. and management
‘and methodology of cinical triais and syntheses.
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Points of interest

*Logos, corporate *Implementation of
identity MUNI visual style

*Web design *Graphic design
JQiati *Comprehensive
prgéaetg’iav’;/i(oeg s web applications
and portals
*Copywriting sLanguage services

|nteractive data

*Open data visualisations

*Project
management

*Data processing
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,,NO data, no evidence“ (Michael Marmot)

GIN 2022 Conference, Toronto (Canada)




Relevant topics

# open data ﬁtgreaaclth
# guidelines y

lid inf |
# easy-to-read # valid information

# infographics
# general public

# health M

' UN I
literacy # patients iy




Three main pillars

Information & (open) data

Information, data & health literacy

Decision making support
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Motivation

Why?

Rationalisation

Guarantee

Objectivity

Interdisciplinarity

Data-driven decision-making




Target groups

For whom?

Data novice
[0 20 % laptop / 80 % mobile

1 The general public

Data explorer

Lo 50 % laptop / 50 % mobile

2] Informed / professional public:

governor, mayor, doctor, hygienist,

journalist

Data expert

Lo 80 % laptop / 20 % mobile

(7] Data expert / scientist:
data analyst, data journalist,
public and state administration,
scientist, researcher, etc.
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Data novice

Data novice
[0 20 % laptop / 80 % mobile

33 The general public

L Information and data literacy

*

The user has basic knowledge of using information technologies. Can
recognize, collect and share information in a digital environment.
Understands the basic principles of assessing the credibility of sources. He
knows the basic concepts of data analytics. He occasionally searches for
information in areas of his own interest.

@ Ability to formulate information needs, locate and retrieve digital data, information
and content, assess the relevance of the resource and its content, store, manage
and organize data, information and content in the digital environment

17 Goals and motivation

» He searches for information and data from the health sector on an ad hoc
basis.

+ He is more interested in the results than the journey.

+ Articles and data overviews are accessed primarily via a search engine or
via social networks.

+ Charts and articles are shared via URL, in image form, video, or as PDF
exports.

+ To fulfill the need for information, it looks for mostly unstructured data.
+ He approaches information more emotionally.

23 Communication form

DATA NOVICE

web, Power Bl, Infogram
m web, social networks m web html
} Instagram, Facebook, YouTube, Twitter, LinkedIn
YouTube, Spotify, iTunes, etc.




Data explorer

Data explorer

Lo 50 % laptop / 50 % mobile

) Informed / professional public:

governor, mayor, doctor, hygienist,
journalist

L1 Information and data literacy

* %

The user has more advanced knowledge in the use of information
technologies. He is able to work with data, analyze it and draw conclusions
from it. Understands the basic principles of data processing, such as
collecting, organizing, analyzing and visualizing data. Has a basic
understanding of data analysis tools and understands the importance of
critical thinking when interpreting results.

@ Ability to formulate information needs, locate and retrieve digital data, information
and content, assess the relevance of the resource and its content, store, manage
and organize data, information and content in the digital environment

A7 Goals and motivation

» He often searches for information and data from the health sector for his
work.

+ Articles and data reports are accessed directly.
+ Knows the basic sources of data reports and recognizes their relevance.

* He approaches information critically and can draw conclusions from it and
interpret it.

* |t looks for mostly secondary sources of data.
+ He wants to have all reports at hand as quickly as possible.

+ It searches for structured and unstructured data to fulfill its information
needs.

* He is intrinsically and explicitly motivated to education in data issues.

o Communication form

DATA NOVICE

web, Power BI, Infogram
web, social networks web html
> Instagram, Facebook, YouTube, Twitter, Linkedin
YouTube, Spotify, iTunes, etc.

DATA EXPLORER

Power Bl, Looker, etc.
email Teams, Zoom, YouTube
book, ebook, website




Data expert

A 7/

Data expert

[0 80 % laptop / 20 % mobile

() Data expert / scientist:
data analyst, data journalist,
public and state administration,
scientist, researcher, etc.

L Information and data literacy

* % %k

The user has more advanced or expert knowledge in the use of information
technologies. He is an expert in the field of information and data literacy.
He is able to evaluate sources, process and analyze data, recognize
sophisticated forms of introduction and disinformation. He has a deep
understanding of data rights, ethical aspects of data processing and is able
to comprehensively and critically evaluate information in the digital world.

@ Ability to formulate information needs, locate and retrieve digital data, information
and content, assess the relevance of the resource and its content, store, manage
and arganize data, information and content in the digital environment

%7 Goals and motivation

* He searches for information and data from the health sector every day for
his work.

+ The data is accessed directly.
- Knows most sources of data reports and recognizes their relevance.

* He approaches information critically and is able to evaluate, process,
analyze, identify trends and subsequently interpret them.

+ It looks for mostly primary data sources.

+ He wants all reports to be complete and easily navigated (filtering).

+ To fulfill the need for information, it mostly searches for structured data.
+ It needs as much input data as possible to work with data.

o Communication form

DATA NOVICE

web, Power B, Infogram
web, social networks m web html
’ Instagram, Facebook, YouTube, Twitter, LinkedIn
YouTube, Spotify, iTunes, etc.

DATA EXPLORER

Power Bl, Looker, etc.
email Teams, Zoom, YouTube
’ open data catalog

book, ebook, website

DATA EXPERT

DEERUOELGLEL LAy Saferoom, AP, shared storage
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Target groups

For whom?

Articles
* Information and data literacy Infographics
Video

Diagrams and illustrations

Data novice

THE GENERAL PUBLIC

Audio / video podcast
Social networks
Interactive education

** Information and data literacy Newsletter

Data exp lorer Analytical studies

Open data set
GOVERNOR, MAYOR, DOCTOR, HYGIENIST, JOURNALIST...

Interactive visualization

. Data summaries

‘@' Y %K  Information and data literacy

Conferences / workshops

Yearbooks and publications

Dat a ex pe rt Webinars

DATA ANALYST, DATA JOURNALIST, PUBLIC AND STATE ADMINISTRATION, SCIENTIST...
Data with controlled access




Target groups

For whom?

* Information and data literacy

Data novice

THE GENERAL PUBLIC

** Information and data literacy

Data explorer

GOVERNOR, MAYOR, DOCTOR, HYGIENIST, JOURNALIST...

*** Information and data literacy

Data expert

DATA ANALYST, DATA JOURNALIST, PUBLIC AND STATE ADMINISTRATION, SCIENTIST...

Fragile
Low dissemination rate
Risk of unintentional misinterpretation

Influenceable
High dissemination rate
Risk of intentional misinterpretation

Resistant and stable
Medium dissemination rate
Low risk of misinterpretation
High level of distrust




Basic requirements for outputs

Clarity User-friendliness Repeatability

Availability Generalisation Automation

Time efficiency
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We are not lagging behind...

Open science Open data FAIR data

IT, health and data

Business intelligence Artificial intelligence literacy
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... but we still need

— experience of specialists (experts)
— inter-team (interdisciplinary) collaboration
— leadership support

— respect for basic ethics and licensing rules
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Contents

What?

Diverse output formats

Appropriate
Interpretation

Basis for decision

making
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Data processing

How?

Methodology

Available data

Technology

Quality

Specialists
and experts




Methodological background

Cross-industry standard process for data mining

Source: https://www.datascience-pm.com/crisp-dm-2/
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Information systems and agendas at MUNI

Agenda System (module name)

HR Magion (PaMS), INET (HR)

Economics Magion (EIS), INET (Economics), IS (Business Centre), MUNIshop

Study IS

Research INET (Research), IS (Publications and Reporting for RIV), IS CEITEC, LMS
File Service IS (Office)

Public Procurement

E-ZAK, INET (DNS, framework contracts and central purchasing)

Libraries

MU Library Catalogue (library system), EIZ (electronic information resources)

Asset Management

Magion, INET (economics — property), BMS (building management), Kompas (passports)

Operations INET (Operations)
Accommodation ISKaM (dormitory accommodation), Housing (private accommodation)
Catering Kredit (catering in canteens)
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Are we working efficiently with data from various
information systems?




And again, the motivation

Why?

O
0
0

O
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We are learning from the greats

Without data, you're
just another person
with an opinion

- W. Edwards Deming
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Selected case
studies

Medical and healthcare education




SIMUportfolio
Integration platform at MED MUNI

Simulaéni centrum LF MU Publikace  Kontakty English  Pfihlisit se

SIMUportfolio

Reprezentuje vytvofeni inovovaného, propracovaného a dynamického systému, ktery usnadriuje studentdm i vyuéujicim orientaci ve vyuce a ve svém disledku
zefektiviiuje znalosti a dovedhosti student( pro praxi.

& OSCE o Virtualnf Prohlizec Multimedia =]  Studijni
G zkousky scénae Qe Lw ve vjuce E] materialy
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Content management

— For parametric description
of curriculum

— Division of curricula into

teaching blocks:
— Programmes

— Disciplines

— Courses

o)

=

Moije portfolio
Sprava vyuky
Studijni programy
Lékarské discipliny
Pfedméty
Vyukové jednatky
Vystupy z uceni
Edukacni portaly
Studijni materialy
0OSCE

Vyukové aktivity
Rozvrh

Sklad

Popis v

~ Vyukova jednotka

Graf zobrazuje vazbu této wyukové jednotky na souvisejici predméty a definované vystupy z uceni

VLPOODTT¢: Proni pomoc - cvicen]

BLPPOT e Prni pomoc - evicen

APRPc. Zakl

BOPPOT1c: Zdravatnicka prvai pomoc

Lekce

Pristup k bezvédomemu

(™

Studen tnou legisiativu vztahu k povinnosti poskytnaut prini pomoc

/ Student ovlada techniku pristupu k bezvédomému

Student ovlada teonii tykajic! se piistupu k bezvedomemu.

Student dokize zprichodnit DC a zhodnotit dychan! u pacienta v bezvedomi

/' Student zn4 28kl adni informace Wkajic se patofyziologle NZO,

/ Student zna zakladnl principy fungovani 128 a tisiowych linek

Pre-test, zpétna vazba, post-test

MUNI|[SIMU
ED

e
—_—




Objective Structured Clinical Examination (OSCE)

— Modern way of evaluation of students of healthcare disciplines
— First Aid
— Propaedeutics

— Separate module for OSCE Management:
— OSCE designers, OSCE examiners, OSCE guarantors

Report
Lo

definition of OSCE exams evaluation of students reporting statistics about OSCE

Sketch Execute

-
-V
| ]
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OSCE visualisation

MUNI

” ' 13.12. 2022 -10. 2. 2023 =

Souhmné informace

{7} Moje portfolio

Poet stanic Podet zkousek
=) Piehled vyuky ~ ? A78
[+ osce A
Sketch Celkem sanic Uspéincst stanic
678 96,46 %
Execute
Report
Stats Uspéénost a rozdéleni OSCE stanic podle jazyka
RAT v Colkovy padet
678
Wyukove aktivity
Rozvrh
BN cZ (N EH
Sklad ~
Popis wjuky

Edukaéni portély
Studijni materialy

Reporting

Adminisirace prospél neprospél

Mapovéda

g E@DBOP B § B

Uspésnast studentd podie jazyka prospdl = student uspésné absolvoval stanicl (wietné
opakovanych pokusu)

2 O f @Petraﬂﬂii&ko\ri O

Pocet thoudgjicich Potel studentd
Uspéinast pfedmétu Potet zméndnych hodnoceni
99,85 % 8
1. pekus 2 pokus 3, pakus
96,49 % 95,45 % 100,00 %
®cz @

Rozdélen( stanic podie jaiyka
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Readiness Assurance Test (RAT)

— For Team-Based Learning (TBL)

— Separate module for RAT Management:
— RAT designers, RAT guarantors, RAT facilitators and students

Sketch Execute

definition of RAT lessons running iRAT/tRAT tests statistics about RAT
completing RAT tests
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RAT Stats
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Moje portfolio
Prehled vyuky
OSCE

RAT

he®eDe

Vyukové aktivity
Rozvrh

Sklad

oD ®

Popis vyuky

(@

Edukacni portaly

Studijni materialy

E @

Reporting

Chy
&b

Administrace

Napovéda

=<9

Lz 0§ ghretarizickova ()

Statistiky testu
Test Lekce Skupina Odpoved

26 - Karcinom prsu - | 19 - Karcinom prsu - | Vie - ‘ Dle spravnosti -

13 studentu Zobrazit detail testu
Celkovy prehled
2 iRAT RAT
@®Sorame  @Chybns ®Spraune  @Chybné

Otézka

10% 20% 30% o 50% 60 % 0% B0 % 90 % 100 %

Uspégnost

1. Vyberte spravné tvrzeni o epidemiologii karcinomu prsu v CR:

@ 100%(13) © 100%(3)

Celkem: 13 Celkem: 3

El
o

2.

1.
2
3
4,
5
5
T.
8
9
10.
[

%

10 % 20% 30% 40% 50 % 60 % 80 % 90 % 100 %

Uspésnost

55leta pacientka si nahmatala bulku v pravem prsu. Pfi pravidelné gynekologicke prohlidce se svéfila
svemu gynekalogovi, ktery ji vysetril a chee ji objednat k dalsimu dosetieni. Jaka vysetieni byste
indikovali k dosetfeni nalezu?

@ 69.23%(9) @ 6667 %(2)

@ 3077%(4) © 3333%(1)
2 iRAT

Celkem: 13 Celkem: 3

Statistics are rendered
automatically

(without the need for
processing)
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Visualisation of student feedback

- ISP L SIUUL U £ GETE S SIS FLYy NS U SNy LUl SUOU I SLUGE I = o op—
Tyden 1. predmeéti prvni pomoci po absolvovani dané lekce. Poget studentt, ktefi vyplnili zp&tnou vazbu
T Pro zobrazeni konkrétni seminarni skupiny specifikujte vybér pomoci filtra. 595
Tyden 3.

Tyden 4. seminérni skupina - predmét . jazyk .

Tyden 5.

Tyden 6.

Otézka 1: Touto lekei mé provedl: celkemetudentt

592

I pocet odpovédi

Lektor - student
@ Lektor - student
@ Lektor - akademik

(lekar)
Lektor - akademik [§
(lekaf)
1] 100 200 300 400 500 600
Otazka 2: Tuto lekci hodnotim jako: celkem studentd
I pocet odpovédi
1 - skvélou
2 — velmi dobrou ® 1 - skvélou
© 2 - velmi dobrou
3 - dobrou 14 3 - dobrou

@ 5 - velmi Spatnou

5 — velmi spatnou|—1
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Computational biology

Summer school 2022
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Selected case
studies

Health information and statistics




National Health Information Portal
23 July 2020

ki vypac pro ndvitdvniky.

Portal,
kterému
muzete vérit

Narodni zdravotnicky
informacéni portal

Encipez - Web o mrevi a Evetnim stylu

Infarmace  Dadi = b Tohle se mi b @ Zprdva G

Informace Zebrazl vie w Vylvofit pfispévek

@ Nércdni 2dravatnicky informaéni portél - ) o . .
sdrufuje garantoverny obsah napiic & rothajvices @ Ondmit polohu g Ornadit phatsle
odbarmimi portsly a piinasi danky z
ablasti zeravainicti.

1o 561 idem 3 z saich pritel 52 to Ior (I: MEreani Jaravotnicky informacni porial

- 15h @
als Cévni mazkova piihoda (CMP) nebdi tabé mezkand mrviceje
e nzsledkem preruseni nebo Zaslaven toku krv2 do mozku. &
&3 628idi to sleduje

Pecient, kteri J ni ve spacializovanych, tzv. iktavych
= rentenrk il Ly farmurti na CAD 2 wirsani mand s ing

European Union
European Social Fund
Operational Programme Employment

all F (-

nzip.cz®

Zobrazit panel pro profesionaly

“ 84 213 87

= -o Pfispévky  Sledujici Sleduiji

NZIP

Web o zdravi a Zivotnim stylu

Narodnfi zdravotnicky informaé&ni portal

® Mapa zdravotni péce | & Zivotni situace
@ Prevence | @ Informace o nemocech
EJReistiik pojmd | [ #nzipcz
www.nzip.cz/rychle-odkazy

Upravit profil

Néstroje pro reki... PFehledy E-mail

Jak na klisté? Movember  Sekce NZIP Tisl







Communication

Example: COVID-19 vaccination




R
nzZip.cz

Open Data First

Czech National Strategy

https://psychiatrie.uzis.cz/, https://www.nzip.cz/nkis/
https://www.nzip.cz/nrrz/, https://nsc.uzis.cz/data/
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National screening centre

Pokryti cilové populace screeningovym vysetfenim
ve dvouletém intervalu za rok 2021
(muzi i Zeny, vék 50 a vice let)

26.9%

Graf 1: Pokryti screeningovym vySetfenim ve standardnim intervalu v case \?é':f::y:: :E;;creemngovym Yysetranim ¥o-sandasdnim itervahs ¥ ranci

a0% iy BN 2020 [ 2021

Rok - 40 Rok: 2020, 2021 (2) ~

VEkova skupina - e Vékova skupina -
&
. S 20% .
Pohlavi - %‘ Pohlavi -
[
. ) 10% . .
Nazev kraje - Nazev kraje -
0%
2011 2013 2015 2017 2019 2021 50-54 60-64 7074 80-84
2012 2014 2016 2018 2020 55-59 65-69 7579 85+
Rok Vékova skupina
Graf 3: Pokryti screeningovym vySetfenim ve standardnim intervalu dle pohlavi Graf 4: Regionalni pokryti ingovym vySetfenim ve im intervalu
30%
Rok: 2021 M - Vysotina Rok: 2021 (LR
Zlinsky kraj
25% Liberecky kra)
Vékova skupina - Olomoucky kraj Vékovd skupina -
20% Kralovéhradecky kraj
= Pardubicky kraj
= i ;
Pohlavi © R Ustaciy lad) Pohlavi -
s JihoGesky kraj
Karlovarsky kraj
B ) 0% Moravskoslezsky kraj ) .
Nazev kraje - . Nazev kraje -
Jihomoravsky kraj
5% Plzefisky kraj
Stiedocesky kraj
Hlavni mésto Praha
0%

Zeny Muzi 0% 5% 10% 15% 20% 25% 30%




National Cardiology Information System  =zip.cz

N v
V) Ty, MINISTERSTWO ZDRAWOTNICTYI -
= ‘ j 251 CESKE REPUBLIKY znﬁmllzpa.u m
P
P il o
= Seonadl ]
i .
4 y S
¥
| -
CESKA )
KARDIOLOGICKA
SPOLECNOST
Narodni kardiovaskularni plan Marodni kardiologicky informaéni systém Zpravodajstvi NKIS

Ve Ve Ve

N N R

Analytické studie Rocenky a publikace Portal zdravotnickych ukazateld




National Reproductive Health Registry =zip.cz

; "
Fed S D gzis

@ Ceska neonatologicka spolecnost

C¢NeoS

Ceska gynekologicko-porodnicka spoleénost

Narodni registr reprodukéniho zdravi Rocenky a publikace Analytické studie

Portél zdravotnickych ukazatel( Oteviend data Datové souhrny
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Interactive visualisation

Prehled poctu porodu za rok 2021
Pocet porodi Rok porodu Kraj Parita
‘l 0 83 7 1 2021 W Ve s Vie o
Porody podle krajt Porody podle parity O
20 tis.
3818 (3,5%) 45003 (42,4%)
15tis. 13663 14051
12129
2 11240 Parita
g 10 tis. Neuvedeno
= 6210 5896 5935 7033 B
5091 5091 5296 5598 @ Prvorodicka
5 tis. 2084
=L . mi . EnE
0 tis.
) @ \as @ & @ @ B @ @\ X
\ov ‘?ﬁw* R A e:w.‘ G \@n‘ AP A A 53560 (54,0%)
T Y. & @ \@" W <0°\ ° YA SO o 2
A e LA ¥ P AN T e
Q\'a‘\l o p"‘\c v'\n\ =
Porody podle véku matky Porody podle vzdélani Porody pedle rodinného stavu
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Interactive visualisation

Casova fada poctu narozenych (1994-2021)
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National conferences




And finally, the motivation

Why?

m to highlight the real need for data

w to spark discussion and develop collaboration

to showcase real projects

to find similar activities and partners
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