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Mortality Prediction of Older Adults Using Random
Forest and Deep Learning

Junhyeok Park’ - Songwook Lee”

ABSTRACT

We predict the mortality of the elderly patients visiting the emergency department who are over 65 years old using Feed Forward
Neural Network (FFNN) and Convolutional Neural Network (CNN) respectively. Medical data consist of 99 features including basic
information such as sex, age, temperature, and heart rate as well as past history, various blood tests and culture tests, and etc. Among
these, we used random forest to select features by measuring the importance of features in the prediction of mortality. As a result, using
the top 80 features with high importance is best in the mortality prediction. The performance of the FFNN and CNN is compared by
using the selected features for training each neural network. To train CNN with images, we convert medical data to fixed size images.
We acquire better results with CNN than with FENN. With CNN for mortality prediction, F1 score and the AUC for test data are 56.9

and 92.1 respectively.
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Table 1. Type and Description of Features

category

(# of features) description of features type

Personal Information

Initial Temperature numeric
Information . class
17) Chief Complaint(C.C) word
Blood Pressure(SBP, DBP)
Diabetes Mellitus(DM)
. Hypertension(HTN) numeric
Past (IHS)S tory Coronary Artery Disease(CAD) class
word
Malignancy
Complete Blood White Blood Count(WBC)
Count v numeric
(10) Hemoglobin, etc
UA, WBC

Blood Chemistry numeric
(34 o

UA, nitrite.,etc

ABGA fo2 numeric
@

Sa02

Culture Blood Culture

class
© Sputum Culture word
Influenza PCR Influenza A Virus class
2 Influenza B Virus

CT Chest CT class

@) Abdomen CT

) ) Pneumonia
Dlag(;gosw Sepsis class

Liver abscess
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Table 2. Basic Parameter Values in the Experiment

method parameter
Random # of trees 400
Forest # of max features vk
# of input node n
# of hidden node %
FENN # of output node 1
weight initialization Xavier
Activation Function ReLU
Optimizer Adam
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Table 3. The Number of Patients in the Set

# of # of
set . # of total
survivals deaths
train 1,160 128 1,288
set 1
test 289 33 322
train 1,159 129 1,288
set 2
test 290 32 322
train 1,164 124 1,288
set 3
test 285 37 322
train 1,153 135 1,288
set 4
test 296 26 322
train 1,160 128 1,288
set 5
test 289 33 322

A A Y AAH 52 g AHE HFE W
= Ao] £83l 2 AUC(Area Under Curve)E 7}t
AL & AMGRITE $8l= AMYES VISR AlAFY A
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Table 5. The Result Based on Survival and Death Rate

based on survival rate |based on death rate

model
P R F1 P R F1

baseline | 94.9 | 954 | 95.1 | 57.2 | 54.2 | 54.7

FFENN
FSRF 953 | 950 | 95.1 | 56.7 | 58.4 | 57.0

baseline | 95.1 | 95.5 | 95.2 | 59.1 | 55.8 | 56.1

CNN
the Number of Features FSRF 953 | 953 | 953 | 57.5 | 57.5 | 56.9
The number # of learning training
e fe.ature.s S AUG | it rate time Table 6. The Result of 2-class Classification
(# of dimension) layer (sec)
10 (13) 51.2 | 92.0 1 1E-03 | 18.11 training
model P R F1 | Acc | AUC | time
30 (33) 52.6 | 93.3 1 1E-03 19.58 baseline | 76.0 | 74.8 | 749 |91.2 | 91.6 | 74.18
FFNN
40 (43) 523 | 921 1 1E-03 19.70 FSRF 76.0 | 76.7 | 76.191.2 | 91.8 | 74.24
50 (336) 56.3 | 91.7 7E-05 49.27 baseline | 77.1 | 75.7 | 75.7 | 91.4 | 91.6 | 127.07
CNN
60 (422) 55.4 | 91.9 5E-05 52.17 FSRF 76.4 | 76.4 | 76.1 915|921 | 131.12

80 (605) 57.0 | 91.8 5E-05 | 74.24
90 (622) 56.1 | 92.0 S5E-05 | 74.84
99 (640)

(baseline)

4
4
70 (583) 56.6 | 91.7 5 5E-05 71.72
5
5

54.7 | 91.6 5 4E-05 74.18
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Fig. 6. The ROC Curves of FSRF Model using
Convolutional Neural Network

Fig. 7. Images of Medical Data of Survivor (left side)
and Dead (Right side)
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