
Automatic Referral Classification for 
the Chilean Waiting List  

Problem 
In Chile, some health problems are covered by the Explicit Health Guarantees (GES in Spanish), which 

means that there is a time limit to diagnose and treat these problems. Moreover, by law, patients have 

the right to be treated in a prioritized way (1). Misclassification of patients covered by GES lead to be 

considered in a non-prioritized waiting list (WL), characterized by prolonged waiting times (2).  

Furthermore, hospitals get fines for this misclassification. 

Solution 
Design, construct, train and deploy an automatic system as a web service that receives a referral and 

then classify it as a prioritized WL case or not. This solution is based on machine learning algorithms 

that train models with human-coded historical data from healthcare services. Those models have the 

intelligence to classify a referral into GES or an urgency, with the remaining cases going to the non-

prioritized WL. A demo of the model can be checked in ssmso.scian.cl/saci/. 

Method 
Natural languages processing (NLP) techniques were applied to the free-text of the referrals to code the 

information into a vectorial representation of words (3,4). These dense vector were inputted as features 

to train different machine learning models, with the ones with the best performance being selected (5)⁠.  

Variable and Metrics 
The performance of each model is measured based on the precision, recall, F1-score and receiver 

operating characteristics area under the curve. The deployment performance was tested using a survey 

to the final users assessing their satisfaction. 

Hypothesis 
A machine learning model trained over historical human-classified data can separate WL referrals into 

GES, urgency and non-prioritized classes with human classification performance, and this 

classification system is deployable in a real-world hospital context. 

Objectives 
1. Implement NLP techniques to analyze free-text diagnostic suspicions. 

2. Classify referrals using ML models and compare their performance. 

https://ssmso.scian.cl/saci/


3. Compare the classification proposed by the model with a gold standard that combines the 

classifications made by healthcare experts. 

4. Deploy the classification system into the workflow of a hospital. 

Preliminary Results 
The best performing algorithm was Multilayer Perceptron, reaching a F1-score of 0.89 in GES and 0.94 

in urgency classification. The platform has been used 7 consecutives weeks in a hospital and 1663 

referrals have been analyzed. Human-machine discrepancies were 84 cases, where in 42 cases the 

machine was right.  

Outlook 
The input for our ML models are the same than the information in the National Registry of WL (6)⁠, 

therefore our results are immediately scalable to the national level.  
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