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Q7 tiu] kY] WL wid 434 Fr)ske] 85% S ol @S B 4 Ut} (Figure 2.3 211). 53
28 A aefdvtd, oHE At e 28 ARk vl 2002 % 71E 1%0014 20139 %
ol 8.5% 7HA o 8w 7k SRk & 4 Atk (Figure 2.4 Fa1). o]} o] oFE AAkeh ~EHd A
WAkl = BE F71EIA QAW 2EEe] o 2 TIHES Holv 2o R2RE 2 tiek #4le]
e STk S & 4 ok dukele] AA FHl2HE FEEe 2 Mskle] fAEE dol ¥
o 28t AAte] ZUAHE FEge AAF gaske FAYS B 5 Atk ol 2EEe] 2t #
ot &S HoEr} (Figure 2.5 1), 1A EF &2 o+ vid #E3] F7kst (Figure 2.6 3
1), IAPZ I T 2RSS AP vlg T3 0535 o] FRE 1E3] 7] 90%0l Satsich
(Figure 2.7 331).
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2ol Ao B Ao ARESE B4 By Eoltt. B4 T R3.4.09] lars package, glmnet
package, smotefamily package & covTest packageS AFE3}FAT}.

3.1. SMOTE ¢xg&

dolElE B5&F 2Fo AREE wfol glo]Eo] 3 7R E AUAA AFE A9 RdE FA7E o
2 ATt @ oz gt 5 AP ol A3 e 4 Ao HolHE WaANFE 2]
Zo3dhy I P¥yHoeZ = SMOTE (synthetic minority over-sampling technique), ADASYN (adaptive
synthetic sampling) 5 ©] 9lt}. He £} Garcia (2009) 331, & Ao A= SMOTE &
=4 zteks] distd o3k 2ok o H2 label A ozt P2 w), o s AE E
/] kNN(k-nearest neighbors) ¢l ¢te] ME2E 5 o= st S-S A3} g P& ul, M2 HS
£ 0wt ol ARSTHFigure 3.1 A1), oln) £ 03} 140]e] Rakg] Folch. WAAE 57| A
HolgE BE4x Tdojl JEo7 (AF/Ad) = (3038/806)0]1, WA Foj= (3224/3215)%
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Figure 3.1 Example of SMOTE algorithm (source: He$} Garcia, 2009)
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Figure 4.2 Density of statin prescription cost

4.2. LASSO 3HARdg

LASSO 3AEFZ ol§ste] Ad= ZH2HE FaF

2S5 AF pvaluest Ao Z71E

A nejetd, AP AUE ZY2HE £ (26.2), FHESE (8.23), 2EHE A& (6.88),
AP (3.29), AT FEHTY (3.19) o2 AHEQT} (Table 4.1 F1). o] Foke2nv =S
0.35 (RIS ZFANAE F7H12 45, ALE ZHAEHE 4% 8.2mg/dL = 5713
= Aoz A% 4 ok AE3 o)y sEtvHE 53 232 R? = 0.38% 2y A9 A
g2 =7 gt F8 WFE AYE AFEL UIRE AM 4| WsERdd], Age 28 7EL
2 By RS Ee F A WsEA A3 Tatt HeEdS & 4 Stk Figure 4.12 AA g3}
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Table 4.1 Mean and stadard deviation of variables

Standard
Variable Mean deviation
Statin prescription cost 112985.2 92312.92
Total cholesterol of last year 228.2815 39.9316
High-density lipoprotein cholesterol 54.85874 27.30092
Low-density lipoprotein cholesterol of last year 138.8583 39.60738
Triglyceride of last year 178.1067 120.3593
Low-density lipoprotein cholesterol of next year 116.9054 42.88155
Height 161.5096 9.532401
Weight 65.19693 11.54322
Waist 83.38137 8.553773
Systolic blood pressure of last year 127.4909 15.68975
Diastolic blood pressure of last year 79.13163 10.54203
Fasting blood sugar of last year 104.5442 29.67049
Hemoglobin of last year 13.95392 1.528662
Proteinuria 1.102237 0.48629
Serum creatinine 1.054773 1.176685
Serum glutamlc oxaloacetic transaminase 27.30073 18.57229
Serum glutamlc pyruvic transamlnase 28.49298 20.45223
Gamma-GTP 42.79995 49.37221
Smoking period 4.646982 10.66191
amount of smoking per day 3.288241 7.479952
Drinking days per week 1.950312 1.524499
Amount of drinking per time 2.596774 4.191767
More than 20 minutes of intense exercise per week 2.101197 1.778645
More than 30 minutes of mid-intense exercise per week 2.283559 1.886096
More than 30 minutes of walking per week 3.633975 2.495586
Difference of LDL-C 21.95293 45.56312
Attainment to target range 0.7903226 0.4071313
Adherence to medication 0.6057656 0.3515576

4.3. 22124 3ARY

LASSOd| 2A2Y FARYS AGdto] Hx4x EBoRE 58 43¢ p-valuest Ao =2
715 ¥ 1eietd, FeWSEE AAUE AUE ZHAEE (-0.643), AWuE (0.411), AEE (-
0410), Foktlw (0.312), ZEIAY (0.157)59 <AZ HYr}t (Table 4.2 F11). o= Tk n

£ 035 (RSl 233 AE S/ Z AS, xR 228 g5 547 w2 S71s
r/}‘ 10-fold AAZ A7 BP9 o & BT = 0.722 (E2HA=0.025) 0] AUCZL 0.79 (E=H

3} confusion matrix< Table 4.33% Zt}. A

G2 AdE T A §3 AP 1 e
AA ST ek As FEol G AP §7 FRYY, Rk SR} 24T, 22T AAUE A
9 HEol Hobde ¢ 4 Ak A
W
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Table 4.2 Coefficients and p-value of variables of LASSO regression

Coeficient of

LASSO

Variable regression p-value
Low-density lipoprotein cholesterol of last year 26.271 0
Adherence to medication 8.2316 0
Statin prescription cost 6.8897 0
Proteinuria 3.3105 0.4618
Age 3.2937 0.0069
Fasting blood sugar of last year 3.1969 0.0369
amount of smoking per day 1.67464 0.9556
Diastolic blood pressure of last year 1.46428 0.9994
Systolic blood pressure of last year 1.34958 0.4464
Hemoglobin of last year 1.30092 0.7733
Smoking period -1.16583 0.2396
Serum glutamlc oxaloacetic transaminase 1.15154 0.0419
Gamma-GTP 1.12793 0.6866
Triglyceride of last year -1.02664 0.2878
Waist -0.8097 0.8948
Level of disability 0.76335 0.6421
Serum creatinine -0.68459 0.6973
Serum glutamlc pyruvic transamlnase 0.51804 0.9168
Amount of drinking per time 0.48956 0.9673
More than 30 minutes of mid-intense exercise per week 0.16961 0.9964
More than 30 minutes of walking per week -0.04966 0.9735
Level of income 0.04579 0.9896
risk-level 0.04059 0.9999
Drinking days per week 0.00382 0.9891
High-density lipoprotein cholesterol 0 1
SEX 0 0.9751
Height 0 1
Weight 0 1
More than 20 minutes of intense exercise per week 0 1

2 ApoAs AR PFHe] 123 FRIATE DBE 0|8l TAPZEAI} ~EES EL3)
S, E§ §9E8 &3l BYS BEY, 2] TS vH e 2AES B4 AdE 3
2EHE XS WEE AU FYAHE e A9 A E0j7ks v EUE 3Rl Tk
SE7F Y 9GS ztedl, ole 58 98 =o7] A8 XA #ES BLS A 2A 2
4 k. F WA NCEP-ATP III 7le]=glele st 3xte] 937 upef x4 SEojfE A4
T AHE vhe A9 e WSEET AW 8ol 7MY 2 QS vX e TR v, #1419
AT met 22 FEo 2RSS AWt o= AW v A9 Y Ao® o AR A¥kE o
2 BE AR A ve2 Ao Fu)stA dFE v Ao Holy Bt ARA AFE A
e AT nigol F 4 S Zolth

2B AYUE ZH2HE $XE BFEE B QAT A S 29, 89 A 5 thekst
Rago] 9= R228 A pEehd HEEY o5 AAAE 9%
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Table 4.3 Coefficients and p-value of variables of LASSO with logistic regression

Coeficient of

LASSO

Variable regression p-value
Low-density lipoprotein cholesterol of last year -0.643 0
Statin prescription cost 0.4110 0
risk-level -0.410 0
Adherence to medication 0.3120 0
Fasting blood sugar of last year 0.1578 0.0108
Systolic blood pressure of last year 0.1557 0.0146
Age 0.1024 0
Serum glutamlc oxaloacetic transaminase 0.0604 0.0384
More than 20 minutes of intense exercise per week 0.0463 0.3054
High-density lipoprotein cholesterol 0.0141 0.5342
Proteinuria 0.0125 0.8581
Level of disability 0.0081 0.7795
Gamma-GTP 0.0037 0.7257
Amount of drinking per time 0.0009 0.4602
SEX 0 0.7651
Level of income 0 0.9833
Triglyceride of last year 0 0.8484
Height 0 0.9542
Weight 0 0.9347
Waist 0 0.0938
Diastolic blood pressure of last year 0 1
Hemoglobin of last year 0 0.9987
Serum creatinine 0 0.8891
Serum glutamlc pyruvic transamlnase 0 0.8711
Smoking period 0 0.6287
amount of smoking per day 0 0.0058
Drinking days per week 0 0.0678
More than 30 minutes of mid-intense exercise per week 0 0.9164
More than 30 minutes of walking per week 0 0.6793

Table 4.4 Confusion matrix
Real value
Success (=1) Fail (=0)
Fitted value
Success (=1) 2380 937
Fail (=0) 844 2278
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Abstract

Hyperlipidemia, the status of blood with high level of low-density lipoprotein choles-
terol (LDL-C), is known as a main cause of coronary artery diseases such as myocardiac
infarction or brain infarct. Statin is the representative prescription to hyperlipidemia
and the effects of it depend on the patient’s individual conditions such as health-caring
habits or adherence to medication. The main effect of statin is reducing LDL-C, which
should reach the target range based on National Cholesterol Education Program-Adult
Treatment Panel III (NCEP-ATP III) guideline. In this research, the reduction of LDL-
C and attainment to patient’s target range are considered effects of statin. The associ-
ation between factors - individual conditions and adherence to medication of patients
- and the effects of statin is analyzed with National Health Insurance Service-National
Sample Cohort (NHIS-NSC).

Keywords: Adherence to medication, hyperlipidemia, low-density lipoprotein choles-

terol, national sample cohort, statin.

! This research was supported by a grant of the Korea Health Technology R&D Project through the
Korea Health Industry Development Institute (KHIDI), funded by the Ministry of Health and Welfare,
Republic of Korea (HC15C1362).

1 Graduate student, Department of Industrial and Management Engineering, Pohang University of Sci-
ence and Technology, Pohang 37673, Korea.

2 Professor, Department of Industrial and Management Engineering, Pohang University of Science and
Technology, Pohang 37673, Korea.

3 Corresponding author: Professor, Department of Industrial and Management Engineering, Pohang
University of Science and Technology, Pohang 37673, Korea. E-mail : hyelee@postech.ac.kr

4 Co-Corresponding author: Professor, Department of Medical Informatics, College of Medicine, The
Catholic University of Korea, Seoul 06591, Korea.



