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Introduction
Medical abbreviations in
electronic clinical notes are
ambiguous but can be
dangerous. Automated
detection and expansion of
abbreviation using Machine
Learning has been proposed.
This research aims to evaluate
state-of-the-art word
embedding as features in
Machine Learning technique
to predict and detect medical
abbreviations in Malaysian
discharge summaries.

Results
Table 2 and Figure 2 shows that abbreviation detection
using embeddings performs better than rule-based
method, while domain-specific embedding performs better
than the FastText embedding regardless of the classifier.
Additionally, the decision tree classifier predicted better
than the support vector machine classifier.

Method
Three datasets were created from 939 annotated Cardiology discharge
summaries using (1) rule-based features based on word morphology; (2)
FastText vectors as features; and (3) a self-trained word vectors from discharge
summaries (Figure 1). The detection model was trained on decision tree and
support vector machine using MATLAB version 2020b. The performance
measurement includes precision, recall, F-score, Receiver Operating
Characteristics (ROC) curve and Area Under the Curve (AUC).

Conclusion
The discharge summary embedding with domain-specific vocabulary and smaller dimension is adequate to detect
abbreviations in contrast to FastText. Decision tree classifier could be a good choice for live system
implementation such as in electronic health records since it is computationally faster compared to Support Vector
Machine. Healthcare professionals can be alerted and educated when ambiguous abbreviations are documented
in electronic clinical notes for the safety of the patient.

Model Dataset Precision Recall F-score AUC

DT

RB 0.8854 0.0394 0.0754 0.8586

FT embedding 0.9475 0.8557 0.8992 0.9905

DSE 0.9163 0.9319 0.9163 0.9960

SVM

RB 0.6216 0.0033 0.0065 0.6095

FT embedding 0.9370 0.8401 0.8859 0.9429

DSE 0.9370 0.8401 0.8859 0.9692

Figure 2: Receiver Operating Characteristic (ROC) curve for
Decision Tree (DT) and Support Vector Machine (SVM) classifiers
on rule-based features, FastText Embedding and Discharge
Summary Embedding.

Table 2: Evaluation result of supervised machine learning using rule-
based features, FastText word embedding, and Discharge Summary
Embedding. DT=Decision Tree, SVM=Support Vector Machine, RB =
Rule-based, DSE = Discharge summary embedding, FT = FastText,
AUC=Area Under the Curve

Figure 1: 
Framework to 

create the three 
datasets with 

different features 
and model the 

abbreviation 
detection for 

Malaysian 
electronic 
discharge 

summaries. 

Embedding FastText Discharge summary 

Source Wikipedia and English Web Crawler 25,951 Malaysian discharge summaries

Words 16 billion token 7 million token

Vocabulary 999,994 token 24,351 token

Dimension 300 dimensions 100 dimensions

Table 1: Characteristics of word embeddings as features for the Machine Learning.


