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Development of a Prediction Model for Fall Patients in the
Main Diagnostic S Code Using Artificial Intelligence
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Abstract Falls are fatal accidents that occur more than 420,000 times a year worldwide.
Therefore, to study patients with falls, we found the association between extrinsic injury codes
and principal diagnosis S-codes of patients with falls, and developed a prediction model to
predict extrinsic injury codes based on the data of principal diagnosis S-codes of patients with
falls. In this study, we received two years of data from 2020 and 2021 from Institution A,
located in Gangneung City, Gangwon Special Self-Governing Province, and extracted only the
data from W00 to W19 of the extrinsic injury codes related to falls, and developed a
prediction model using W01, W10, W13, and W18 of the extrinsic injury codes of falls, which
had enough principal diagnosis S-codes to develop a prediction model. 80% of the data were
categorized as training data and 20% as testing data. The model was developed using MLP
(Multi-Layer Perceptron) with 6 variables (gender, age, principal diagnosis S-code, surgery,
hospitalization, and alcohol consumption) in the input layer, 2 hidden layers with 64 nodes,
and an output layer with 4 nodes for W01, W10, W13, and W18 exogenous damage codes
using the softmax activation function. As a result of the training, the first training had an
accuracy of 31.2%, but the 30th training had an accuracy of 87.5%, which confirmed the
association between the fall extrinsic code and the main diagnosis S code of the fall patient.
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Table 1. Defining Data Variables

Variables Definitions
either male or female in two
Sex categories in which organisms
are divided
length of time that a person
Age has lived or a thing has
existed
LOS Length of Stay in hospital
Existence of Presence or absence of
surgery Surgery
Damaged Code that categorizes external
extraneous causes of damage or illness
code suffered by a patient

A ward that accommodates

Intensive care . .
patients who are likely to

room . ) :
S recover and provides intensive
hospitalization . .
status care to patients within a
24-hour system
Drinking or a person who has drunk

not alcohol
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Fig. 1. k-fold cross validation
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Fig. 2. b-fold cross validation example
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Fig. 3. b-fold cross validation
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Table 2. Characteristics of Analysis Subjects

Variables N %
Sex Male 77 48.4
Female 82 51.6
Age ~39 23 14.5
40~49 18 1.3
50~59 25 15.6
60~69 26 16.4
70~79 40 25.2
80~ 27 17.0
Damaged WO1 40 252
extraneous W10 21 13.2
code W13 18 113
W18 80 50.3
Surgery No 114 717
status Yes 45 28.3
hospitalization No 134 843

status

Yes 25 15.7
Drinking No 152  95.6
or not Yes 7 4.4
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Table 3. MLP Model Evaluation Results

Depth Loss Accuracy
1 1.3377 31.2%
2 1.0593 65.6%
3 0.9082 65.6%
4 0.7930 65.6%
5 0.7448 65.6%
6 0.6956 68.7%
7 0.6621 78.1%
8 0.6540 71.8%
9 0.6247 78.1%
10 0.5959 81.3%
11 0.5720 78.1%
12 0.5633 78.1%
13 0.5494 78.1%
14 0.5368 78.1%
15 0.5107 81.3%
16 0.5146 78.1%
17 0.4824 81.2%
18 0.4688 78.1%
19 0.4680 78.1%
20 0.4459 78.1%
21 0.4478 78.1%
22 0.4346 81.3%
23 0.4257 81.3%
24 0.4148 81.3%
25 0.4113 81.3%
26 0.4094 75.0%
27 0.3956 84.4%
28 0.3934 81.3%
29 0.3933 84.4%
30 0.3881 87.5%
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