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Prediction of the Length of Stay of Patients in the Neuro-Critical Care Unit
Using Data Mining Techniques
Saeedeh Nateghinia, PhD
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Omid Shafagh Sorkh, PhD candidate
Reza Goharani, MD

Masoud Zangi, MD

Hassanali Ahmadi, MD

Introduction: Today, cost reduction and resource planning play an important role in managing
hospitals. Hospital’s intensive care departments have the most expensive beds. The prediction model
for length of stay is a tool for optimal management of beds and scarce resources in intensive care
units. Our goal in this study is to provide models for predicting the patient length of stay in neuro-
critical care unit using data mining techniques.

o< |€0f) |l F6LS 6 of | e 67 o |7 |ND

Materials and methods: In this study, RapidMiner data mining software was used for modeling in
order to classify and construct the prediction model for patients admitted to the neuro-critical care
unit of Loghman Hakim Hospital in Tehran. The data of this study were extracted from 592 patients
admitted to the intensive care unit between 94-97. Artificial neural network, K-nearest neighbors,
decision tree and random forest algorithms used to classify the patients. Finally, the confusion matrix
was obtained to calculate accuracy.
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Results: The findings of this study indicate that the type of surgery and the pneumonia as a
complication have the greatest impact on the length of ICU stay. Also, the accuracy of the algorithms
used to construct the prediction model was: decision tree 84.28%, random forest 83.96%, artificial
neural network 83.79%, and the K-nearest neighbors, 77.90%.

Conclusion: Models of four techniques used in this study were able to predict the length of ICU
stay. But the findings from the confusion matrix showed that the Decision trees with accuracy
84.28% had a relatively better performance among the techniques studied and the rules extracted
from the decision tree could serve as a model for predicting the patient's stay in the neuro-critical
care unit to be used.

Keywords: length of stay, data mining, intensive care unit, prediction model
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4 Test
5 . Artificial neural networks (ANN)
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!'. Decision tree (DT)
2 . k-nearest neighbors (K-NN)
3. Train
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4 Precision
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!'. Random forest (RF)
2. Accuracy
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Group1l <Mean Short ICU Stay <4 Day

Group2  Mean + SD Normal ICU Stay 4-7 Day

Group3  >Mean + 2SD Prolonged ICU Stay >7 Day
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Demographic Coagulopathy (Y/N) Complications
Age (Y) Corticosteroids (Y/N) Pneumonia (Y/N)
Sex (M/F) HIV+ (Y/N) MI (Y/N)
Weight (Kg) Immunodeficiency (Y/N) Infection (Y/N)
Comorbidity Other Seizure (Y/N)
DM (Y/N) ICU Stay (Days) Meningitis (Y/N)
HTN (Y/N) ICU Re-Ad (Y/N) DVT (Y/N)
IHD (Y/N) Re-Operation (Y/N) AKI (Y/N)
Pneumonia (Y/N) Cigarette/Alcohol / Drugs (Y/N) DI (Y/N)
Asthma (Y/N) Radio-Chemotherapy (Y/N) PTE (Y/N)
Chronic Renal Failure (Y/N) Surgery Hematoma (Y/N)
PTE/DVT (Y/N) Surgery Status CSF Leak (Y/N)
(Elective/Emergency)

COPD (Y/N) Surgery (Type of Surgery)
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Surgery
Pneumonia(comp)
Seizure(comp)
Meningitis(comp)
Hematoma(comp)
DI(comp)
AKl(comp)
Surgery Status
DVT(comp)

DM

HTN

Brain Tumor

Adenoma
Cerebrovascular Disorders
Trauma

Spine Surgery
Hydrocephalus

Surgery Side effects
Colloid Cyst

Brain abscess

Weight
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