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Abstract The purpose of this study is to investigate the attributes influencing the prevalence of metabolic
syndrome and develop the prediction model for metabolic syndrome over 40-aged people from Korea Health
and Nutrition Examination Study 2012. The researcher chose the attributes for prediction model through
literature review. Also, we used the decision tree, logistic regression, artificial neural network of data mining
algorithm through Weka 3.6. As results, social economic status factors of input attributes were ranked higher
than health-related factors. Additionally, prediction model using decision tree algorithm showed finally the
highest accuracy. This study suggests that, first of all, prevention and management of metabolic syndrome will
be approached by aspect of social economic status and health-related factors. Also, decision tree algorithms
known from other research are useful in the field of public health due to their usefulness of interpretation.

Key Words : Metabolic syndrome, Feature selection, Data mining, Decision tree, Logistic regression, Artificial
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Development of Prediction Model for Prevalence of Metabolic Syndrome Using Data Mining: Korea National Health and Nutrition Examination Study

(Table 1) Definition of Variables

Variables Definition Type of variable
Target variable Metabolic syndrome Normal, Metabolic syndrome Nominal
Sex Male, Female Nominal
Age Age of participants Continuos
Under elementary
. Middle school .
Education level High school Nominal
Over university
Single
Marital status Married Nominal
Etc (breavement, divorced)
Household income 4-qualtile Nominal
Non-smoker
Smoking Past smoker Nominal
Current smoker
Non-drinker
Drinking Somet}mes per month Nominal
. Sometimes per 2-weeks
Input variables .
Sometimes per week
Type of insurance Nat{onal Health Insurance Nominal
Assistance
. . No .
Private health insurance Nominal
Yes
Economic activity No Nominal
Jconomic activity Yes ominal
Never exercise
Physical activity Few per 2-weeks Nominal
Sometimes per 2-week
Time of sleep continuous
Very skinny
Somewhat skinny
Perceived body shape Average Nominal
Somewhat heavy
Very heavy
B9 bR AEFES TR B OAEFE ASFIEY L FY W8 1S WeE Aesd
o] A AZaeiet B S Hol7] Wil Fd o o® doly dAAY AAHE Sl ASg B o)A
W8T, Av 2% AABE A%, FUARE Blo] 1 2 AlAsgow, BAe BAo] g BEwS 51
Aske AYS TS FQUSEe FUAYIY  W5E 47 wasn, B8, AxIge) dgow
ZALN A AlFshE W] JElE WEglol AREEgl e dHolH wheld o] 7 5 kel 3 A (balancing)S
W, EA W S 27 AAREARS 4% wE DA Agsan 79 49 BE WS L3I0} shte) ¢
Aol Awel wheh WEY WeE wBse] At o BEEo] gl A% Ao wdel 44 99 el
2 ATolA FSie W g A2 <Table 1> 2t} BYE s ol E 7otk o o SR
3 N 2 Frtol= dwtslE 9l HA dolHE Sl
2.3 By FRstel wd 44 % A% volE® s 5-fold
2.3.1 HLER} WA (5-fold cross validation) W& AH&-8FSATH
o) = teoE, wEe RS U YH F A
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Selection of variables
Preprocessing
Application of Decision Tree model
Assessment of model performance
Select the best model
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Aol Ao ZHE Fohirhe WHE Wrapper
o] GAA AALH (wrapper's stepwise backward
elimination)©]2}al &k},
(Table 2) General characteristics of research
population
Input variables N (%)
. Male 4944 (436)
Sex -
Female 6,486 (56.4)
Age 584 (11.5)
Under elementary 3,985 (35.2)
Education level glssl ¢ 11%;22 g;é;
Over graduate 2,269 (20.0)
Single 17 (1.5
Marital status Married 9,438 (83.3)
Etc 1,721 (152)
Low 2,704 (239)
Household income Middle low 2,863 (25.3)
Middle high 2,132 (24.1)
High 3032 (268)
Type of insurance 10597 @r.1)
Assistance 333 (294)
Yes 7450 (65.8)
PHI No 3,880 (34.2)
Economic activity Yes 6,709 9.2)
No 4,621 (40.8)
Non-drinker 2,003 17.7)
L Sometimes/month 3,859 (34.1)
Drinking Sometimes/2weeks 3007 (265)
Sometimes/week 2,461 (21.7)
Non-smoker 6,666 (58.8)
Smoking Past smoker 2,631 (23.2)
Current smoker 2,033 179
Never exercise 1,556 (13.7)
Physical activity Few/2-weeks 7,648 (67.5)
Sometimes/2weeks 2,126 (188)
Time of sleep 6.7 (1.4)
Very skinny 597 (5.3)
. Somewhat skinny 1,373 (12.1)
P erce}g,ed Body g verage 4701 (415)
shape Somewhat heavy 389 (339)
Very heavy 820 (7.2)

3.3 2F71H &4t

B AT A ARG ERVIHS A, 2R
g 378N, lFaA o]t} <Table 4>+ Wrapper2]
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Ak o o e o) 58S Holal ek ZA~
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om QAF AFT] g W] £t 2EFE 54
St Asehs BEE Holal o 13719 Wt
BE EAHAE wol= of 70% e HFES Ko
3L glek. o]l whal], APAA U] A9 FE Mo
T AL A v F dugEy 2 2ol E wolal
AA ot TR =917k 59191 WA E 3w
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oF 89%°] £ oS AE=E vEhfa Slrh

(Table 4) Accuracy of the models

(Table 3) The Result of Feature Selection

No. DT ANN LR No. DT ANN LR
1 63.3 63.3 63.3 8 779 66.0 64.9
2 63.8 63.6 64.0 9 83.2 67.3 65.0
3 65.3 64.2 63.9 10 87.1 67.8 64.9
4 66.1 65.6 64.5 11 83.2 69.6 64.8
5 70.3 65.1 64.8 12 85 63.8 64.9
6 725 65.6 65.2 13 83.8 70.2 65.1
7 774 65.5 64.9 - - - -

4, =9

Variables Ranking Variables Ranking
Perceived body shape 1 Type of insurance 8
Education level 2 Drinking 9
Marital status 3 Time of Sleep 10
Sex 4 Physical activity 11
Age 5 Economic activity 12
Private health insurance 6 Smoking 13
Household income 7 - -
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