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Agenda

• Introductions
• Me, Translational data science, COVIDA

1.Violence risk prediction

2.Prediction understanding

https://www.ucl.ac.uk/health-informatics/groups/translational-data-science

https://ctds.uchicago.edu/

https://sydney.edu.au/data-science/

https://celehs.hms.harvard.edu/
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1993
• Information Retrieval 

programmer, ZyLAB 
Europe BV

1995
• Big Data system 

developer, Dutch 
Military Intelligence & 
Security Service (MIVD)

1997
• Product software 

developer/entrepreneur, 
Insertable Objects & 
Wizzer BV
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2003
• Ph.D researcher in 

Computational Linguistics, 
University of Amsterdam

2007
• Assistant & Associate professor 

Information Science, Utrecht 
University

• Applied Data Science Lab

2020
• Professor Advanced Data 

Science in Population Health, 
LUMC/Leiden University

• PH Living Lab
• CAIRE Lab
• SIG Health Data Science

About… Marco Spruit
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Spruit,M., & Vries,N. de (2021). Self-Service Data Science for Adverse Event Prediction in Electronic Healthcare Records. In Visvizi,A., 
Lytras,M., & Aljohani,N. (Eds.), Springer Proceedings in Complexity, Research and Innovation Forum 2020: Disruptive Technologies in 
Times of Change (pp. 517–535). RII 2020, Athens, Greece: Springer. [pdf] [online]
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Translational Data Science

https://drive.google.com/file/d/179UIyWlRT-mSLpfyJbC6IMnKXJmxbASo/view?usp=sharing
https://doi.org/10.1007/978-3-030-62066-0_39
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Translational Data Science
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CRISP-DM

Chapman, P. Clinton, J., Kerber, R., 
Khabaza, T., Reinartz, T., Shearer, C., 
and Wirth, R. (2000). CRISP-DM 1.0 
Step-by-step Data Mining Guide.  [ftp]

ftp://ftp.software.ibm.com/software/analytics/spss/support/Modeler/Documentation/14/UserManual/CRISP-DM.pdf
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Translational Data Science... for Population Health
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CRISP-DM PHM
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Translational Data Science for Population Health

 

Data 
Preparation 
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Translational Data Science for Population Health
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Context: COVIDA

Domain 
Understanding

Data 
Modelling

Data 
Understanding

Data 
Preparation

Knowledge 
Deployment

Model
Evaluation

Self-Service 
Data Science

Data-Driven 
Mental 

Healthcare

Cloud Service 
Infrastructure

Natural 
Language 
Processing

Transfer 
Learning

Federated 
Learning

COMPUTING
VISITS
DATA

COVIDA investigates 
Transfer Learning for 
Natural Language 
Processing technologies 
with Federated Learning 
architectures for Self-
Service Data Science in 
daily Mental Healthcare
to enable medical 
practioners throughout 
the Dutch language area 
to safely and reliably 
reuse their daily clinical 
notes by nurses and 
doctors from patients’ 
EHRs to predict 
inpatient violence risks, 
depression, and more.

url: https://bit.ly/covida-poster
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https://bit.ly/covida-poster
https://bit.ly/covida-poster
https://bit.ly/covida-poster
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Agenda

• Introductions
• Me, Translational data science, COVIDA

1.Violence risk prediction

2.Prediction understanding

11 May 2020
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https://ctds.uchicago.edu/

https://sydney.edu.au/data-science/
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• “Predict for which admissions a violence incident will 
occur in the first 30 days, based on clinical texts that 
are written up to and including the first day of 
admission”

• Prediction task excludes incidents on Day 1 of admission
• insufficient data available to make a prediction

• 30 days interval chosen for sufficient specificity
• majority of incidents included 
• mean duration of admission is 40.3 days
• 81.9% of incidents happen during the first 30 days

• Area Under Curve (AUC) to report performance

Domain Understanding: Objective



Data 
Under-
standing

1. UMCU
2. Antes



What is a 
Clinical 
Note?

(2012-07-29)
“Mw heeft matig geslapen, sliep van 1.00 uur tot 
4.00 uur. Kwam toen uit bed, at koekjes en dronk 
thee. Nog geadviseerd medicatie te nemen en 
mijn zorgen geuit over evt. doorschieten in een 
manie. Mw was er niet gevoelig voor en 
reageerde geagiteerd. Mw had spreekdrang maar 
gaf aan dat wanneer zij zich goed voelt ook veel 
praat. Mw gaat vandaag naar <PERSOON-1> met 
haar zoon, ziet daar nu niet meer tegenop omdat 
de klachten die zij gisteren aan haar voeten 
ervaarde verdwenen zijn. Mw ging na 4.00 uur 
weer naar bed en kwam niet meer uit haar 
kamer tot de ochtend.”

(2012-08-05)
[...] “Uit verzet trapte mw. mij tegen de zijkant 
van mijn been” [...]

Data 
Under-
standing



(2012-07-29)
“Mw heeft matig geslapen, sliep van 1.00 uur tot 
4.00 uur. Kwam toen uit bed, at koekjes en dronk 
thee. Nog geadviseerd medicatie te nemen en 
mijn zorgen geuit over evt. doorschieten in een 
manie. Mw was er niet gevoelig voor en 
reageerde geagiteerd. Mw had spreekdrang maar 
gaf aan dat wanneer zij zich goed voelt ook veel 
praat. Mw gaat vandaag naar <PERSOON-1> met 
haar zoon, ziet daar nu niet meer tegenop omdat 
de klachten die zij gisteren aan haar voeten 
ervaarde verdwenen zijn. Mw ging na 4.00 uur 
weer naar bed en kwam niet meer uit haar 
kamer tot de ochtend.”

(2012-08-05)
[...] “Uit verzet trapte mw. mij tegen de zijkant 
van mijn been” [...]

• Represent all 
clinical notes 
related to 1 
admission as 1 
vector (not 
words)

• paragraph2vec
• SVM classifier

• Data also included:
admissions 
incidents

[0.341, -0.359, 0.7, 0.926, -0.004, …, -0.129]

[Positive, Negative]

Data 
Preparation



Perfect Score Actual Score Random Score

Modelling: Prediction performance
(SVM classifier)



Evaluation: Exploratory Analysis 



Sample of Local 
Explanation predicting 
high risk of aggression

Sample of Local 
Explanation predicing 
low risk of aggression

Evaluation: Model Explainability



Deployment: GitHub Repository...
https://github.com/vmenger/violence-risk-assessment

https://github.com/vmenger/violence-risk-assessment
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Integrate Structured Data?
• Combining unstructured and structured EHR data
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Represent Text more interpretable?
• doc2vec Latent Dirichlet Allocation (LDA) topic modeling

• A topic is a linear combination of words that together represent that topic
- Topic3: [0.035 * patient + 0.029 * nurse + 0.015 * door + … ]

• A clinical note is a linear combination of topics
- [(0.028 * Topic1) + (0.012 * Topic2) + (0.143 * Topic3) + … + (0.031 * Topic25) ]

Introduction Violence risk prediction Prediction understanding p.
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Employ       modelling techniques?

“Dutch is our problem”  BERTje, no ClinicalBERT for Dutch, etc.
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Wrap up
• VRA with ML is promising, but

- More data is needed

- Need to fix labeling (violence, anonymization)

- No improvement from using deep learning

• How to obtain more data?
- Federated learning to cope with data scarcity

• Want to know more?
- Attend Dr. Pablo Mosteiro’s talk at the SIG Health Data Science seminar 

- on Thursday 26 June 13:15 CEST
- https://www.universiteitleiden.nl/en/research/research-projects/data-science-research-programme/sig-health-data-science
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Thank you!

m.r.spruit@lumc.nl
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mailto:m.r.spruit@lumc.nl?subject=Translational%20Data%20Science%20talk%20@%20NLAIC%20wg%20B&PP
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