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Health Examination Data Based Medical Treatment
Prediction by Using SVM
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ABSTRACT

Nowadays, living standard is improved and people have high interest to the personal health care problem. Accordingly, people desire to
know the personal physical condition and the related medical treatment. Thus, there is the necessary of the personalized medical treatment,
and there are many studies about the automatic disease diagnosis and the related services. Those studies focus on the particular disease
prediction which is based on the related particular data. However, there is no studies about the medical treatment prediction. In our study,
national health data based medical treatment predictor is built by using SVM, and the performance is evaluated by comparing with other
prediction methods. The experimental results show that the health data based medical treatment prediction resulted in the average accuracy
of 80%, and the SVM performs better than other prediction algorithms.
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Table 1. Comparison of Related Studies

Related works Used methods Prediction target

Multi-layer perceptron,
Multinomial logistic
regression, Fuzzy
unordered rule induction
algorithm, C4.5

Artificial neural network,
Decision tree, Logical
regression

Coronary artery

Verma [2] disease

Survival rate of

Lakshmi [3] kidney dialysis

Rule based, Decision tree,
Naive bayes, Artificial
neural network

Krishnaiah [4] Lung cancer

Decision tree, Artificial
neural network, Support
vector machine,
K-nearest neighbor,

Shazmeen [5] Liver disease

Naive bayes

Ahmed [6, 7] K*means,_F_requent Lupg cancer ﬁsk,
pattern mining Skin cancer risk
Decision tree, Naive

Taneja [8] bayes, Artificial neural Heart disease

network

Single and Hybrid data
mining techniques

Shouman [9] Heart disease

Heart disease,

Kumar [10] ID3, C45, CART Diabetes, Hepatitis
Piao [11] Incremental decision tree | Breast cancer
Proposed SVM Medical treatment

oh:]_

= St =1y AT
kA B =oA e AUAAA R HE 43 b
B wloly kel AgIE =S APyt «dF g
% AR} (MBI AHR)E

B oS 2dS AT 28l M= i“ﬂ A7 H |
olffoll gt M-S st 3FIM= MEE WE vl 2
Agas oS 2dy dxel] e ™ty 44dM=
mago we APAHE BoAFa b= 2B FF
Aol walA At

2. SUAZHEEH 0IH

SUAZA R olEH = 2002958 2013 7|7kl 3 F-s)
= FUAGRE7FAA 1005 Heo] (WA R} (Medical
Treatment), {2]¢FEAHWA R} (Medicine Prescription) %
(A3 ARANAR} (Medical Examination) % A o2 G4
=] o} 9t} Table 2% dlo]El 9] #4& HAFE (=94
) {YFEAYAR) 2 V””“J@E}

Table 2. Description of National Health Data

Examinee information: sex, age, residence and etc.
. Treatment details: main-sick, sub-sick,
Medical L
convalescence days, hospitalization days,
Treatment ..
prescription days and etc.
Medical care expenses claim inspection results.
Examinee information: sex, age, residence and etc.
Medi.cin.e Prescription details: prescription ID,
Prescription | convalescence starting day, daily - once dosage,
total dosage days, cost and etc.
Examinee information: sex, age, residence and etc.
Mec.iical. Medical examination result: height, weight, waist,
Examination | po0d pressure, blood sugar, cholesterol, protein in
urine, sight, hearing, smoking, drinking and etc.
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Table 3. Details of the Used Data

St M6 xM6=(2017. 6)

42 ME AL 2 2

Ttem Check list Value Table 4= A% A8 235 HolEth 671 SVM 7]
Height (cm), Weight (Kg), Waist (cm) W A5 oS REEL 5709 HAE HolHdA Hi
Maximum blood He 0% o]Ate] A= qu—zr—_’ At} o= SVMe| g5
Hypertension pr-tss.sure d2 rdlgo glojA g&Aolgte AL st E3 Wy
Minimum blood mmHg (inter medicine)9} 2o} 2d F(pediatrics)oll A =& Ao
, e g ol FTh /Mg e AYEE HolE YaIHEL o
Diabetes Fasting blood glucose | mg/dL -
0] % 3} (ear-nose—and-throat department)®]™ %+ 60~70%
Total cholesterol mg/dL B o
Hypertension, L DL—cholesterol ma/dL o] AEdxE B ‘r?i‘jr Wzhel Aol Ad oA =2 A
Dyslipidemia, : o= F 9olL ¥ I PN
AZterl; hardening Neutral fat mg/dL T AL AS s 2_047H’ ]-_ ) #1037 &
HDL-cholesterol mg/dL 3 £4d dojH= OJEH of & Bdo] Zi3] gFHA7] u
= H 5 3 5] vo
Kidney disease Protein in urine 1,23 4,5 6 wolth Wiz AHQlatel ofn C’L—Url'}oﬂ/ﬂ A7}t
Anemia Hemoglobin g/dL AN 747F 507, Soriel WA Ae FE delHE Q19
Chronic kidney o S Shgol AYEA Fokr] wjEo|th FEe dolEE
failure Serum creatinine mg/dL Sustyl AP o= wde FHEL o kold Hoz
AST (SGOT) U/L Holg
Liver diseases ALT (SGPT) U/L Table 5= SVM¥} 7]E} o= a5 A= v
v GPT uL g wolzth wa B48 93 dPor HAE Holg
Eyvesight test e ett 01~20 5 FEoglon] S HAE dolHdA 45 nuE
’ The right 0.1~20 o) 4Fwg vastgrh Al Wl HAE BF SVMe] o
The lef | hormal), 2 2 d% dndFend B AGEE uaFh Ago
Hearing test , R —— g dolH: WFY L A%Y 54 g5 $Ad 7
The right (abnormal) Ax glomz uAdHe AAE AXL 9L g =
Tooth health Wisdom tooth 1 (no), 2 (yes) o} wepA s Aoy ujAdE Bl Hold g
. 1 (does not smoke), 2 (smoked but ZERT HAY B5E & 4 9ls Bul ojygl njHY B
Smoking kicked), 3 (smoking) ’
— , — — FEAE Ay &5 SAZ vE £ 9E SVMe| o £
Drinking 1 (does not drinking), 2 (drinking) NS welzae
Medical treatment
Table 4. Predicted Results of SVM
Model Medical treatment Test-1 Test-2 Test-3 Test—4 Test-5
Internal medicine 85.58 87.74 875 89.11 81.11
Maternity unit 80.65 83.33 84.85 76.67 82.76
Pediatrics 86.54 85.11 86.05 82.46 82.46
Model-1 _
Ear-nose-and-throat department 67.86 5 72 74.19 78.95
Orthopedics 80.39 79.55 81.81 83.02 80
Overall 82.33 83.78 84.02 83.46 81.28
Internal medicine 85.42 81.55 88.89 84.21 85.26
Maternity unit 93.75 88.89 75.86 88 82.61
Pediatrics 88.89 82 88.89 94.34 91.3
Model-2
Ear-nose-and-throat department 61.9 6 61.29 53.85 64
Orthopedics 71.74 6 775 70.45 69.77
Overall 82.73 80.65 82.21 81.07 81.03
Internal medicine 82.8 82.56 85.71 78.18 82.46
Maternity unit 81.48 89.29 86.21 84.85 81.82
Pediatrics 91.94 92.31 92.98 90.91 92.16
Model-3
Ear-nose-and-throat department 57.69 68.18 65.62 66.67 70
Orthopedics 79.59 83.67 86.36 82.61 81.63
Overall 81.71 84.39 85.02 80.61 82.67
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Table 4. (Continued)

Model Medical treatment Test-1 Test-2 Test-3 Test-4 Test-5
Internal medicine 84.69 84.76 87.13 88.18 85.42
Maternity unit 70.97 72.41 72.23 70.97 79.31
I Pediatrics 83.89 91.07 95.08 94.64 90.2
Ear-nose-and-throat department 63.64 72 78.12 70.97 70.97
Orthopedics 7197 71.43 68.18 67.35 71.43
Overall 80.39 80.81 83.03 81.9% 81.25
Internal medicine 85.71 89.8 87.74 83.78 86.54
Maternity unit 78.79 88 76 875 76.92
Model5 Pediatrics 90 87.27 85.71 85.48 84.09
Ear-nose-and-throat department 7714 80.77 76.92 61.54 81.48
Orthopedics 66.07 71.43 69.23 64.44 67.44
Overall 80.77 84.58 82.04 80.78 81.15
Internal medicine 89.32 86.46 82.5 86.79 86.81
Maternity unit 74.07 74.29 64.52 77.42 72.22
Pediatrics 87.93 90.91 98.25 89.58 94.12
Model-6
Ear-nose-and-throat department 62.96 70.37 69.57 5 66.67
Orthopedics 72.92 75.76 7857 72.22 74
Overall 81.75 82.52 82.05 82.13 81.75
Table 5. Comparison of SVM with Other Prediction Methods
Algorithm Test-1 Test-2 Test-3 Test-4 Test-5
SVM 80.86 80.3 80.52 80.72 84.25
C45 75.76 73.23 74.53 72.29 75.59
ANN 56.06 51.67 56.55 51.81 53.54
Bayes Net 70.45 66.54 68.91 68.67 66.54
Logistic 65.15 63.94 63.3 62.25 63.39
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