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Free text untouched in the analysis!



Classification of patients waiting in public hospitals

● 73% of the population in the in the public healthcare system
● To see an specialist you go in a waiting list (WL)



Can we improve the management of 
the Chilean waiting list?

Can we have a second use of the 
information? (Incidence of diseases 

for example?)



Visualization of free-text in national 
waiting list



Part of the master in Medical Informatics of Fabián Villena

Fabián Villena
Odontologist, MSc (c) in 

Medical Informatics



Master thesis of Fabián Villena (Medical Informatics)





Classification of referrals included or 
not in the Health Explicit Guarantees 

(GES)



GES and non-GES classification

Master thesis of Fabián Villena (Medical Informatics). In 
collaboration with Prof. Jorge Pérez (Computer Sciences)

Jorge Pérez
Assoc. Prof. DCC



Word Embeddings
● Word embeddings in 300 

dimensions were computed using 
11 million referrals (56,079,828 
word tokens and the vocabulary 
length is 252,513)

● Vector representation of referrals 
and age were the input of ML 
classifiers 

● Our best performing algorithm 
reached an F1-score of 0.91 (RF)

Manuscript in preparation



Fabián!

7-months deployment in a hospital



Manuscript in preparation



Biomedical corpus from medical 
articles



http://corpusmedico.cimt.cl/



Manuel Duran and Fabián Villena’s work. 

Manuel Durán
Graduated in Medicine, 

MSc(c) in Medical 
Informatics 

● 13 medical journals available in 
SciELO

● BeautifulSoup was used to 
preprocessed the text

● 13,000 text files equivalent to 1 
GB

● 140 million tokens and 373,268 
vocabulary.



Word embedding computation with different training 
corpus



Accepted in Medical Informatics Europe (MIE2020)



● German Medical Science 
Database 
(https://www.egms.de/)

● Chilean Scientific Electronic 
Library Online SciELO 
(https://scielo.conicyt.cl)

https://www.egms.de/


Annotating clinical text





Three independent 
labelers (medicine 

students)

Stage 1: annotating equal 50 
referrals each at their homes

Stage 0: creation of an annotating 
guideline 

Stage 2: another 50 referrals, 
annotated each at their homes

Meeting with the PI that introduced the 
idea and importance of annotating 
clinical text and the annotating guideline

Stage 3: final 50 referrals annotated 
in the lab with group member 
answering questions

Discussion of the agrement results and 
analysing together some examples. 
Annotation guideline updated to clarify 
some points . WE DIDN’T FORCE 
AGREEMENT

Percentage of agreement and Cohen’s 
kappa calculated 



Annotation for named entity recognition

Done with Pablo Baez (PhD in biomedical sciences) and Fabián Villena



Inter-annotator agreement

Done with Pablo Baez and Fabián Villena

Pablo Báez
Microbiologist, PhD 

in Biomedical 
Sciences



Inter-annotator agreement

Analysis done by Pablo Baez 

By entity type  Along the training period



Conclusions and future work
● We are trying to build a clinical text mining core in Chile incorporating human resources from 

Medicine and Engineering faculties

● Our aim is to create corpora and language resources and share them with the community. To 

secure funding we need to have a task in mind, and probably will be NER but I also like 

expansion of abbreviations and word disambiguation. 

● There are challenges to overcome: get funding to expand the classifier, start coming to key 

conferences, get publications, secure more funding, annotate better and more text, have a task!  

●  To collaborate with Spain and other latin american countries to have pan-hispanic clinical text 

resources and a comparison between countries is a good big goal I think 😬
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