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<Abstract>

A Development of a Predictive Model Using the Data Mining Technique
on Diabetes Mellitus

Ae Kyung Lee, 1l Su Park, Seoung Hong Kang’, Hyn Chul Kang™
National Hedlth Insurance Research Center
Dept. of Public Health Administration, College of Humanities Social Science, Inje University’
Dept. of Informational Statistics, College of Natural Sciences, Hoseo University™

As prior studies indicate that chronic diseases are mainly attributed to health behavior,
preventive health care rather than treatment for illness needs to improve health status.
Since chronic conditions require long-term therapy, health care expenditures to treat
chronic diseases have been substantial burden at national level.

In this point of view, this study suggests that the health promotion program should be
based on Knowledge Based System. Using Data Mining Technique, we developed a
predictive model for preventive healthcare management on diabetes mellitus.

Generally, in the outbreak of diabetes mellitus there is a difference in lifestyle and the
risk factors according to gender. So we developed a predictive model in accordance with
gender difference and applied the Logistic Regression Model based on Data Mining
process. The results of the study were as follow. The lift of the last predictive model
was an average 2.23 times(male model : 2.13, female model 2.33) more improved than in

the random model in upper 10% group. The health risk factors of diabetes mellitus are
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gender, age, a place of residence, blood pressure, glucose, smoking, drinking, exercise
rate. On the basis of these factors, we suggest the program of the health promotion .

Key Words - Predictive model, Health promotion, Health risk factor of diabetes mellitus,
Data Mining Technique.
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Fol gHE YTE} © 252 2YY H5o) f $48¢ UEHATHGiudid, 208 %
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a8 2 B ¢ o3z 8ol ROC3M(Receiver Operating Characteristic Curves)

a) Training Data Set ) b) Test Data Set
40 40
~s-- Logistic Regression —a—Logistic Regression
a5 ~+— Neural Network 35 ~a-Neural Network
-4 Decision Tree ~4--Decision Tree

1 § 15 2% % £ H & B B B 1 § 5 2% 3B 4 5 & B & B

Percentile Percentile

a3 3 Gt ¢ =28 £X 2|ZE T F(Cumulative Lift Chart)

<E 6> BTy S UM o528o] XMEx(Test Data Set : Logistic Regerssion 7|F)

ks 3 4gAR AxE chila

Percentile  Total Y=1 Y=0  %Response  Lift Accuracy Sensitivity Specificity

3146 1,018 2721 2118% 364 0921 0.036 0992
11,236 2639 8597  2349% 314 0.909 0.0 097
18,726 4024 14702 2149% 233 0897 0.144 0.958
37,455 6,597 30858  17.61% 2.36 0.860 0.236 0911
56,184 8710 47474 1550% 207 0.822 0.311 0.863
74911 10,597 64314 14.15% 1.89 0.782 0.379 0.814
93,626 12,293 81,333  1313% 176 0.741 0439 0.765

112,360 13,860 98500 12.34% 165 0.699 0.49%5 0.716
131,101 152809 115812  11.66% 156 0657 0546 0.666
149,822 1668 133137 1114% 149 0614 0.596 0.616
168512 17949 150563  1065% 143 0571 0.641 0.566
187,282 19137 168145  1022% 137 0527 0.634 0.515
206,003 2028 185718 9.85% 132 0484 0.725 0464
2247134 21491 203243 956% 128 0.440 0.768 0414
243,443 22537 220906 9.26% 1.24 0.39% 0.805 0.363
262,188 23134 23904 882% 118 0.349 0827 0.310
281,076 U314 26,702 867% 116 0.306 0871 0.259
299614 224 214360 843% 113 0.260 0.902 0.208
318,580 26,008 29248 819% 110 0214 0.932 0.156
337,079 2683 310216 197% 1.07 0169 0.960 0105
355,806 2147 328419 711% 1.03 0.122 0.981 0.052
374555 21990 346565 741% 1.00 007 1.000 0.000

SRRV AIRLALEHERERVE B o w -

Z 1) Response(%) = (3 Percentileld 2 32 NE/3% PercentiledlX AA] ME)x100
2) Lift = (12 Percentile®l A G A9 v]&/AAAN 2 A& H]E)
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8, <HE 6>F Test Data®ll the Logistic Regression 8] 7t #9148 A4E 54
F=2 ANG Aotk <X 6>oA £ F gI%0], dAY Logistic Regression 28 23t
AFEEY A9 10%l AZEE PZE ghol 499 EH(random mode)e] 7l vl
230W01 28 B U FERFPOE sy 2 d7RIE A AR o 2 gHE B
T Ues € T AT 10%9 AdHAN AT 8% FEolTh.

<E 7> Scoreti® Gt 9 o Z2 8ol MZE(Logistic Regerssion 7|F)
) oz
T8 Base Base
E2 T8  UF Response Response Lift 7%  Response( Resgonse Lift

10% 27588 1413 2836 201 89m 906 19.73 218
2000 Train 20% 955176 1413 2001 142 17949 906 12.40 1.37
0% 82764 1413 1666 118 26925 906 10.74 1.19

10% 28446 819 1846 225 9010 522 12.89 241
2001  Test 20% 5681 819 111 136 18020 522 747 143
30% 8337 819 924 113 27030 522 6.37 1.22

7 1 1) Response(%) = (M7 Percentile®l A Target V2 EWT WS/ F PercentiledA AN
E)x100
2) Base Response(%)€ AA| Target W49 EFYT F494]
3) Lift = (312 PercentileIX Targetd5¢] EREFNE/ AA| Target ¥5Y SHAFUE)

TAEQ B A 4TS vAE B4 2UASE ATEY] 2XAY FARFE o
Faga, 1d APQQoRE AFASEHQ BA, A8 ol Iy AAEA 4L &
A AH Foln I A <X &, <E > 1T <F 10>F 2o} d5EHES HA 9%
< FE o2 QUEL 4o g g PG Ro|BR E ATdME Gk B4 4EE
FE AA T2 G AR TR ARl

1) Sx 24 ASEHHA)

HA AFAR e B4l wed AddAE dAo] dAEY g B T
BAHCR o 2 207 Yeinty, dFEEE Ao .
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