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MACHINE LEARNING PREDICTION OF ASTHMA NON-SCHEDULED VISITS IN THE 

BRAZILIAN PRIVATE HEALTHCARE SETTING

Asthma related non-scheduled visits are not easily identified in

burden studies using claims databases. Machine learning can

provide an alternative method for classifying those events and

improve healthcare burden assessment.

Main goal: to find the best classifying algorithm

and compare how it performs against manual

classification.
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Although specialist algorithm had the highest accuracy, it demanded

longer time for completion (±6 weeks). Use of machine learning

classifiers can support physicians and payers to identify higher

burden patients with similar accuracy and more time-efficient.
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PATIENT JOURNEY AND DATA FLOW

Orizon database

Individuals aged ≥12 years

Individuals with one J45 (asthma) 

ICD-10 claim

Jan2010 – Jun2016

Medical care data extracted (SADT forms)

PATIENT SELECTION
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GOLD STANDARD

Type of Care

Variable that the healthcare provider informs if the SADT (acronym for “Auxiliary Services for Diagnosis and 

Therapy” in Portuguese – includes ambulatory services, physician visits, exams, etc.) form was an emergency 

or not

MACHINE LEARNING ALGORITHMS

Creation of different classifiers

Different classifiers generated through: 

Naive Bayes, Decision Tree, Random Forest, 

Support Vector Machine [SVM] (linear, polynomial, 

gaussian) and Neural Network

SPECIALISTS ANALYSIS

Semi-manual analysis of expenditure description

Two epidemiologists and one physician evaluation of 

the expenditure description (open-field) to seek for 

emergency-related terms (e.g.: non-scheduled visit)

Specialist Analysis (91.2%)

Decision Tree (89.8%)

Neural Network (89.5%)

Random Forest (89.2%)

Gaussian SVM (83.0%)

Linear SVM (76.2%)

Naïve Bayes (70.3%)

Polynomial SVM (58.4%)

● ● ● ACCURACY ● ● ●

EMERGENCY VISIT ANALYSIS

V
S

● ● ● CONFUSION MATRICES ● ● ●

True negatives False positives

False negatives True positives

Specialist 

Analysis

39.9% 1.7%

7.1% 51.3%

Naïve Bayes 
38.7% 2.8%

26.9% 31.6%

Decision 

Tree

35.8% 5.8%

4.5% 53.9%

Random 

Forest

35.6% 5.9%

4.9% 53.6%

Linear SVM
31.4% 10.2%

13.7% 44.7%

Polynomial 

SVM

58.4% 0.0%

41.5% 0.0%

Gaussian 

SVM

27.3% 14.3%

2.7% 55.7%

● ● ● ROC CURVES ● ● ●
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Performance was measured using accuracy, model training 

history (for neural networks specifically), confusion matrices 

and ROC curves.

● ● ● MODEL TRAINING HISTORY FOR NEURAL NETWORKS ● ● ●


