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A Prediction of Number of Patients and Risk of Disease in
Each Region Based on Pharmaceutical Prescription Data
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ABSTRACT
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Recently, big data has been growing rapidly due to the development of IT technology. Especially in
the medical field, big data is utilized to provide services such as patient—customized medical care, disease
management and disease prediction. In Korea, 'National Health Alarm Service’ is provided by National
Health Insurance Corporation. However, the prediction model has a problem of short-term prediction
within 3 days and unreliability of social data used in prediction model. In order to solve these problems,
this paper proposes a disease prediction model using medicine prescription data generated from actual
patients. This model predicts the total number of patients and the risk of disease in each region and

uses the ARIMA model for long-term predictions.
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(1) Collecting (2) Data (3) Data
Analytical Data Preprocessing Trasnformation

(4) Predict Number (5) Regression (6) Correlation
of Patients and Risk Analysis Analysis
(7) Predict Number of Patients and Risk Using By ARIMA Model }

Fig. 1. Flowchart for predict number of patients and risk
on each city.
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Table 1, Monthly cold disease number of predict and real patients and error rate

g %
A A BAS} NG BASE
48 Fo) 1YEE Ve A Table 33 2t

Date Total Medicine Real Patients Predict Patients Error Rate (%)
2016-01 878,531,055 3,895,605 4,502,878 15.6
2016-02 1,036,675,844 4,263,397 5,000,401 17.3
2016-03 903,167,203 4,187,911 4,580,383 9.4
2016-04 822,996,794 3,846,729 4,328,167 125
2016-05 695,927,239 3,352,488 3,928,406 172
2016-06 484,666,354 2,761,174 3,263,779 182
2016-07 346,265,399 2,566,717 2,828,370 10.2
2016-08 332,537,917 2,443,171 2,785,183 14
2016-09 429,176,434 3,089,361 3,089,208 0.01
2016-10 414,058,037 3,544,716 3,041,646 14.2
2016-11 488,148,185 3,883,994 3,274,733 15.7
2016-12 680,132,895 5,112,142 3,878,717 24.1

Table 2, The calculation result of weight value per city

Date CityName Medicine Population Weight of per city
2016-01 Seoul 174,254,264 9,444,796 1845
2016-01 DaeJeon 29,648,772 1,499,520 1977
2016-01 DaeGu 45,751,802 2,402,744 1904
2016-01 BuSan 62,485,801 3,359,946 1860
2016-01 InCheon 47,373,860 2,783,565 1702
2016-01 CheongJu 14,306,624 808,703 1769
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(2016) Conjunctivitis real patients and predict patients
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(2016) Enteritis real patients and predict patients
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(b)

(2016) Rhinitis real patients and predict patients
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(2016) Tympanitis real patients and predict patients
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Fig. 2. Prediction Result (a) Conjunctivitis Disease (b) Enteritis Disease (c) Rhinitis Disease (d) Tympanitis Disease.



[e]fel==4

Table 3. The result of predict number of patients each

city
Date CityName Ifarzjfti Risk
2016-01 Seoul 29,042 Caution
2016-01 DaeJeon 31,120 Caution
2016-01 DaeGu 29971 Caution
2016-01 BuSan 29,278 Caution
2016-01 InCheon 26,791 Normal
2016-01 CheongJu 27,846 Normal
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Table 4. The result of Dickey—Fuller test on each city
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Statistic)2] #kol 1%, 5%, 10%2] G A<] AAF
(Critical Value) Bth &2 A& & 5 gloH o=
s dolE 7t b A AAEY S o gTt

3%~ Python

2 A F(Test
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ARIMA 2492 217] 3] FA 9} o] 5H
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S AF83TE o)d] ARIMA(p,dg) 2E2-& 3717 9
A p d g5 ZAEY o5& 47 AR(p), 1(a),

CityName Test Statistic Critical Value(1%) Critical Value(5%) Critical Value(10%)
Seoul -2.804928 -3.535217 -2.907154 -2.591103
DaeJeon -0.529673 -3.557709 -2.916770 -2.596222
DaeGu -0.736650 -3.552928 -2.914731 -2.595137
BuSan -0.314138 -3.552928 -2.914731 -2.595137
InCheon -4.278317 -3.536928 -2.907887 -2.591493
CheongJu -1.340830 -3.557709 -2.916770 -2.596222
, Autocorrelation
5,1 ]
Te T’-'u-‘ BT LS Y § R T L A T L e R AR
0 10 2 30 40 56 60
(a)
e Partial Autocorrelation
z 0.5
ge.ﬂ ‘“flT'TTr ‘1l““l"” OSSP DY PN S S P
0 10 20 30 0 50 60
(b)
Fig. 3. (a) Autocorrelation and (b) Partial Autocorrelation graph about time series data
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CityName : Seoul RSME: 3358.062

28000 -B-Predict Patients  =#=Real Patients
26000
24000
22000
Patients 20000
18000
16000
14000

2016-05 2016-06 2016-07 2016-08 2016-09 2016-10 2016-11 2016-12 2017-01 2017-02 2017-03 2017-04 2017-05 2017-06
Date
(a)

CityName : Daeleon RSME: 3187.751
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(b)

CityName : DaeGu RSME: 3116.195
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(c)

CityName : Busan RSME: 2969.497
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(d)

Fig. 4. A Prediction of number of cold disease patients on (a) Seoul, (b) DaeJeon, (c) DaeGu (d) BuSan using by
ARIMA (2, 0, 0) Model.
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