creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

RAS YAl =8

27 AE d4FA4S g8 ¥
Aol 735 L AW oS AF
PREDICTION OF DISEASE RiIsk AND WEB

INTERFACE USING CORRELATED
HEALTH INDEXES

20181 8¥

Aetistn AR
RAGY YRR} AF

q & 3



o)
B

o

ol

0

il

X

A

or

o

W
N
Nlo

T

fuy

$A7h oll7] wEel @A A AAHCE 7

A =7 Boke=

o
T

B =

il
o

o

o A% w48 s BAun 276 A

~
B
I

M

1w A

fj ool = o

wol JehiA @t s

A

W HAEEH 2e o8 V]

37} 9}

o g

Far vk =l = 74

S

Aley
7V AA S7VstEA B A7 HEy

—_—
file)

AE

)



UARE, AlZbolup A AlekaR Q1 o7 AMulAE A

A

al

=]
&

Al
o~

"

zo]

3 ek whebs Ao

A ANE 5

ks
“

Ao o
o} A of

Fol =

S

.
9

min

3
pul

1o},

=
T

o] o]

< E
i

]

3k A

=
[e)

tef ol 7}

S

Fo A

o
E

o
il
mo
4!

o
N

o

gk o]

=
=

blet,

i)

=
=

g 7

#5353 glo]g o] ~<21 LCBB-SC

=

<

el

ool = A A 7ol

o A% e

B

—

ol
o

Jo
—_—

Ko

rJ
g
=K

=
ol

ruge]

X

p—

0

N
o
LQL

ol

ojy

bl ozs Ao

A AN

ARE

H: 2016-24002

3}
of



| dedicate this paper to my family & professor

ii . H ‘._ ;




M
N
il

v

alln

vil

X

- Vil

AL AR

A MO OO < 0O O ~

1.1 AT 7 oo

Njo

112 &

A
do

1.1.4 TFA S A HAZSE

1.1.6 B9+

- 11

- 15

1.3 A7kzl

- 18
- 22

15 A9 =

iv



A 2 F AT WUy

- 24

2.1 Hlolg

- 31

SRR

1]
=

g

T
o

)

1

2.2 A 2~H )

- 32

- 35
- 35

2.41 WAl Hd 3} gho]H g

37

. 40

243

43

A 3F AT+ A=

. 46

R

51

- 51
- 51
- 56

Z

A4 F 11

- 57
- 59
- 66



Bl A 70
B T i 73
b T A < 76
ADSIract «orveriiiiiiiii i e 86

vi ) Jﬂﬂ :‘i 1_'_” 3



% 2 4

Table 1.1 The cause of death in South Korea (2015) «-«--vveevrierinenne. 9
Table 1.2 Rank for top 20 causes of YLLs 1990~2015, South Korea ----- 10
Table 1.3 Description of the studies concerning multimorbidity «----------- 21

Table 2.1 Selected risk factors and related symptoms for major chronic diseases

.................................................................................... 26
Table 2.2 Selected health behaviors that can have an indirect effect ------- 27
Table 2.3 Selected Major CroNIC diSEASES «+«+++++vrrrrerrerrraraririiaiiiin, 28
Table 2.4 Other related factors and Weight «««-«««««eeerereranrnirarns 29
Table 2.5 Type and number of data used for system construction ----------- 30
Table 2.6 Machin learning library for Java ««-««««ceoeereeeeranranranas 41
Table 3.1 Multiple layer perceptron result for chronic disease (10-folds) -----

................................................................................................. 54

vii A



Figure 2.1 Database SChema «----««-reesreemmeenmii 34
Figure 2.2 Machine [earning proCess ««--««---«ssseessreemrmenaminnnninnen.. 42
Figure 2.3 Multilayer Perceptron (MLP) algorithm ------evvvvevninennnnn. 45
Figure 3.1 Main page of the constructed database -------xreveeeeenennen. 48
Figure 3.2 (a) Example of self-symptom checker tool -----vvvveeenennnn 48
Figure 3.2 (b) Example of self-symptom checker tool ------vveevrennen. 49
Figure 3.2 (c) Example of self-symptom checker tool -------vvveeeennnn. 49
Figure 3.3 Web interface result page «--«-ororvrerrererin 50
Figure 3.4 Provide major chronic disease information -« ovoovveveeeenen. 50

viii



A1 A E

1.1 A7

W =] wdn Ao
T4 (life expectancy)> 7 AMA Ao 2 HF3]
health statistics, 2015). < At =7} 357/ o= 3 A
AT AdelA et 7t FHol AFE dES A4 65%, HA
85% =, R Ul I7bellA F7FE F o2 o /4dE A TH(Kontis et al,
2017). =W EAIFE Kol wEw =l |t Eg
2016'3 82442 At 19700l ®]Ete] oF 2047} Eoldt HAow
Uebskor, olegt Wi FHY AFS =107 TV 9=
AAF o] 20261 Il = AF7F AA S B[ Eo] 20%7F A
HAA 238 A R9detA 2 Aol shARE =91 Q19
7k tEol AEHe] W, A & A For Qg

=
ARy E(prevalence)e] S ARSI oR Fagt AR

N,
e
2

B
)
rr
2
O

= WA, =2 3iY
749-= 712 71 ™ (Nodhturft et al., 2000)
wol deasta Abge] AAA, AeH
= gGTA el HIZFgAS FH=
A o] Ft}(Stuifbergen and Rogers, 1997). ¥4 Aty H|wFPS o

A= el o] =zla 1 VI|Zte] 1 H&ow FATL

o,
%
o
b
oL
£
>
b

by
rO
i
rlr
N
.l
olf
ol
>
[-‘El
=
-z
M
~N
olr

2
2
=
=



-
L.

7}s}k

=
[¢)

Aol S7ket HEol

o A =

RbshAl - = L

sh

ZA} Apgo 9

g

bs

24 glth(Adams et al., 2013). 20153 F 7|

o)
=

whg

T

| £ Z(stroke),

318 ¢t (hypertension),

ohy

72 $}(chronic  obstructive pulmonary disease, COPD)

o494

wmuk olyzl 1995\ 3 20154 = 9]

Ay Z, H|vro] Qlti<Table 1.1>.

} 4= 9l U< Table 1.2>.

puzel

o, o}

™

SHA

bl a4

23

Z}
2}

=

ol
X

-

a

%L

o]

—_—

o

o

slom, o 7HA|
A1 A& (malignant neoplasm)©] 1} 3 X (diabetes mellitus) ]

B!
;O_H

=K

BAl ejEsH] Huh=

I

74

24 ) THLindstrom et al., 2006). we}A]

o}
=

=
<|z
<

,.EO

Zo]l FQslt) 14}

2 rgoll

KeR
T

of| W (primary  prevention)

il

U

9'4

<47

A o] tH(Gordon, 1983).

L RCAS I s

e

=K

a1 S th(Lindstromet al.,

[e)
37

i

bl

e

)A

=
<|z
<

2006). 2%} ]| " (secondary prevention)2]

p—

CERECE DL

=
=



}o}(Gordon, 1983; Wagena et al., 2005).

S

o] F8

e

Eal

AA ARG

=
=

Aol Ex

GAZ Al

2o mpA )

KeR
-

3%} "k (tertiary prevention)

™

—_
file)

4
o

o
Nlo

ol

=K

t}(Gordon, 1983).

el

T
=

1.1.1 8¢

LR

@27t ol

[
&

,_kal
o
o)
e

—

= =
THET

aEse

ZFA]

o & A dth(Cosentino and Volpe, 2005).

=
YA

=
=

sate] o 950

o}
H
a1 St (essential hypertension) 2} A & 3

el

—

& ¢ (secondary

el

il

SHA

3}

o}4 714

7}

hypertension)©] 2l Tth(Carretero and Oparil, 2000).

2=

g9l

A9 wepy,

T A tH(Chobanian

]

=

S

kS 140/90mmHg  ©]

3=

of

et al., 2003).

s

EX

150mmHge]

B

p—

il

N

B

+C}(Carretero and Oparil, 2000).

soF 2

R

112 HEF

1A shdslel w75

sisey
-5

| ol

tel 1 Foll7k 4 7]

- O =
o = )(\31-/\8]0

A 7]



1A

Ul &

T} (Hylek

3

1

R8s

[

‘g]

bo] spdwo] ¥ =A YR dolo] FEEol o

1

-

Z] oﬂ

4 AtH(Sacco et al., 2013).

p—

-

& (cerebral hemorrhage)©] 2}aL

dz y
=

==

1o

e 4%

stH, =¥

LAY

Nlo

5;]}_
=

and Singer, 1994).

B237E ool

540

Q

=
3

)7}

}.o

olo
ol
4
X

)

o
ﬁo

;OL

1

cal

T8o] ®r(Sacco et al., 2013). ©]w]

Fo}(Adams et al., 1993).

h 6

°

227} o] ol 7o}

T

hs

113 B

= O
s &

B

ze
stk %] o]

7}

hya
-

Hl Fd et AlA o
UH(Alberti and Zimmet,

H B} A

)=
T

k)
pA

4=
==

49
4

Xé /g-;('] _Q_E
o 7] 9]

AL Aslo g o] FE Al 126mg/dl
A =23t

200mg/dio]yd H& A4 Y= o]k (American

Diabetes Association, ADA, 2010).
A&

=3

|7l A Qleaol

]

I

AFo] 80% o] el

=

°
T

i

o

)
Al

2413}
o 4
g

A

o

T
-

aLr
A

4

S
Tl

A
A1
s



AAN7FA] Bhe

1998).

% et 2 F4o] vEbhdth(Stamler et al., 1993;

Z

2 ko,

Lindstrom et al., 2006).

N

op
H
iy
T

el

ﬁo
B

el

ol

il

el

4= 2l tH(Ramachandran et al., 2006).

g

o
T

1.1.4 T4 H A4 H23

N
Nlo

=
—

7157 B3 o) Je e W oh(Pauwels et al., 2001).

il
2 gk

g

s

Ar

ek ow
¢

e

Fol

T

;OL
™
B

A= Z27]0

g3 ol

0
=

Fod

S

Hl
=

2013).

al.,
bronchitis) 2]

et

H T (Vestbo
] €3 (chronic
14 o o] ]

I

o] oA A

7

#| 7] % (emphysema) ©] L}

ﬁo

s

s

TkAd 7]

—_—

=1
1l

g9l

=
T

932

SEDISIE ESE

71 %=

EOEE

wel 45

;é]

Hoh(Silverman et al., 1998; Wagena et al., 2005) 34

BE

kg et

171 710] ZF ALl v Zol

S

| A%

el
J

W

—

).

W

o

B



oo wal AWl ofug gAbEC
Zd 712HS A M EAE EAS HE oldF
A
¢}

7‘5__]
@1-§ﬂ Aol TE whge] A

i
oE
o,
e & n
O
=
>
>
Q_
N
(e)
H
=

g ok F(malignant tumor)gtal Frl B4
Tote AEEL Hold TLE IASA HH, oA
4-& 7 o](metastasis)ZFaL  SHCH(England et al., 1989). oA FTd
ghap g A Aol A B e oFF(carcinoma) T,

7}
il
ARz, W, 43I, dw 5 o9 s AT Bgse
(e}
‘.r:r
=
[}

i
iv
o

H [e)
ZF(sarcoma) .= = I UTH(Greene et al., 2002). A7} 73]
< A

2% AN, o BAA WA

oy
(0]
o
rot
o,
~
>
@

(clinic diagnosis)Z}, CT (Computed Tomography),
(Magnetic Resonance Imaging), ¥®WF X-ray, PET-CT (Positron
Emission Tomography—Computed Tomography, Z-&-3}, ] 270 UjA] 4
59 oln|AE F3 Fdtsli= 94 Fwk(imaging diagnosis)©] o™,
=4 A Fes I dHEE AR Eedste =24
1‘“&(patholog|c dlagn05|s) B3 4S5 FRE 4 drf(Pisano et al,
= opA7HA] dskAl drel Alo]

A5 3%@2& SA47 g9z WAL, "r)ed, FA o3,

oo



2ol o 914 acle] S wWol we Aow duA Utk o
AT A mEw d AAAeR 54 dFe A W=
Aduz  zAR Ay gE Ui oFg  Audde o
AN = ARG deke] o AR el FARSHAl UEbd T
ARE HolFlom, o5 T o B AAA dFH adle
T84S FF8lE 4 AtH(Akazaki and Stemmermann, 1973). 9]
B ve wedEsd v e ou, 7 wHstes g
F719] Skell mlel of= whe=7F A FA yEson gFaEntow
SA7F Thssta AEEE w] die] 27] xlde] FaAo] 53

2| 7}
7+Z =31 9l th(Casanovas et al., 2005).

1.1.6 v]qk
HIVES o] AdF 9l auo] Bty o sk 124 (primary
obesity) HI%H¥} 54 AWolt} ofE F thE U] o3 2apH o=

WAL= 2214 H]Wh(secondary obesity) .2 s 4= A TH(Lyznicki et
al, 2001). thi-Eo] HIRF Aol A 1xdel P H™, {4
8917 o, ¥, v AEH2s, 3 dF9 A 2 3T
Ao FFo] F8 Ao ® WaA Qlrh.2xd vk oA
AHAFY S EEF AT fleole AlTol Frkske A

|7 A %] &2 o oals) & 5 Ark(Lyznicki et
= A, G A5A, ZHZo|=A,

|2EpIAlel ofet A7t 7hg g

Aol dA o

o

al., 2001). & AAH oFE, T

3}

o

(Cushing’s syndrome), thdAd H4& S5 53 2 274 4
H| Al e] AZhol] 2]3F n]gto] Qlti(Luppino et al., 2010; Yazdi et al.,
Hlgke] i Fo s = Q&d Ay o] Qe

£42
A 23w, oldAABE, wAY, BAF A2AAZ AW

%
H



ol

]

—

X

o
g

R

ol

o}, Hjgho ®

0]
AR

]

3'1/_]-0

bl

24e) 4w e

]

A
f

3L

]

o

bl

ol

o
o

o

FoH(Kim, 2014).

S

T8



Table 1.1 The cause of death in South Korea (2015)

Rank Cause of death No. of death Composition  Mortality(100K)
1 Neoplasms 79,729 28.3 149.0
2 Cerebrovascular diseases 25,447 9.6 50.3
3 Cardiovascular diseases 25,365 9.5 50.2
4 Self-harm 14,427 54 28.5
5 Diabetes 10,888 4.1 215
6 Pneumonia 10,809 4.1 214
7 Chronic respiratory 7,074 2.7 14.0
8 Liver cancer 6,665 2.5 13.2
9 Transport injuries 6,028 2.3 11.9
10 Hypertension 4,732 1.8 94

The status of chronic diseases in Korea is still high despite the steady decline in standard
mortality rate. Chronic diseases (highlighted) account for 81% of all deaths, and seven of the top
ten causes of death are chronic diseases. Major chronic diseases include neoplasms,
cerebrovascular diseases, cardiovascular diseases, diabetes, pneumonia, chronic respiratory, liver
cancer and hypertension. In particular, mortality from diabetes and cerebrovascular disease was
higher than the other OECD countries, suggesting that prevention is weak (Statistic Korea,
http://kostat.go.kr/portal/korea/index.action).



Table 1.2 Rank for top 20 causes of YLLs 1990~2015, South Korea

Rank T; g:)sorder, Not'h(())fu\s(;lt_jss n Rank c;fO (ﬂssorder, Not'h(())fu\s(;lt_jss n
(total %) (total %0)
Stroke 1,047 (15.9%) Stroke 671 (12.6%0)
Road injuries 572 (8.7%) Self-harm 425 (8.0%)
Ischemic heart disease 549 (8.4%) Ischemic heart disease 342 (6.4%)
Cirrhosis 414 (6.3%) Liver cancer 338 (6.2%)
Stomach cancer 414 (6.3%) Stomach cancer 329 (6.2%)
Liver cancer 285 (4.3%) Lung cancer 313 (5.9%)
Self-harm 234 (3.9%) Cirrhosis 263 (4.9%)
Congenital anomalies 197 (3.0%0) Road injuries 249 (4.7%)
Tuberculosis 178 (2.7%) Diabetes 222 (4.2%)
Lung cancer 175 (2.7%) Colorectal cancer 163 (3.1%)
Low respiratory infect 138 (2.1%0) Low respiratory infect 110 (2.1%)
Diabetes 138 (2.1%0) COPD 99 (1.9%)
Drowning 117 (1.8%) Pancreatic cancer 88 (1.7%)
Mechanical forces 117 (1.8%) Falls 83 (1.6%)
Falls 100 (1.5%) Alzheimer’s disease 70 (1.3%)
Leukemia 94 (1.4%) Gallbladder cancer 68 (1.3%)
COPD 74 (1.1%) Chronic kidney disease 64 (1.2%)
Asthma 69 (1.1%) Tuberculosis 62 (1.2%)
Hypertensive hear 62 (1.0%) Leukemia 59 (1.1%)
disease
Colorectal cancer 61 (0.9%) Hypertensive hear 57 (1.1%)

disease

Comparing major causes of years of life lost in Korea between 1990 and 2015; most of the major
causes of death are chronic diseases (bolded). The death rate due to external injuries was reduced,
but the mortality rate due to chronic diseases did not decrease rather the proportion was attributed
to the cause of premature death (WHO, http://www.who.int/en/).
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=95 wgl 3ti(Kaluza, 2016). Sh<5o] A EE EeF o] A=
AZ dolHet mlaste] Qs Fum stHA d58S Y F
At oxf FE HAstelr] 9@l gradient descent ¢F 2 H A 3}

(e}
&g Fo] AFE3He] local minimum < 2H=TtH(Ng et al., 1997).

wk*tD) = w® _ prEW) = w® + Y Xntn

7|4 n & TEE(learning rate)ol™, A3 daFolA EF
=5 Fdste % FHvHL, k= dads 29
LUFEFATH(NG et al., 1997). HAEZS] 5 Holy A AdFgHo=
wyd F doew SEE gl Auglel dagseol A
FHTE Aol T Hor] Wil steE we 1 = AAdH
Adnkdom WAl 2 W 4452 confuse matrix & 7|WFo. 2 &
o2 Al 7HA] A E 2 =7 ¥ th(Caballero et al., 2010).
Accuracy - num.b'er of true posit%'v.es + number of t'rue negatives :
true positives + flase positive + false negative + true negative
Precision = numbt.ar' of true positives _
number of true positives + number of false positives
Sensitivity - number of true positives

number of true positives + number of false negatives

o= (accuracy)L dlole]  HdAe] div] A ERFE eIy
1 &S ondbar, A X (precision):= positive & o] =% tlo]E tiH]
A posiive 2 dF¥E dolEHe  H&S u|gt)
117+ (sensitivity) = 2 A positive <1 Hlo]E] thH] positive = =¥
JolE1 2] B]&-S <]n] 3t} (Ramana et al., 2011; Caballero et al., 2010).
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A TH(Parlosetal., 1994). tlH-Fo] EA1 ARE
zel  olel Wigstrl fal He HAER =

217 % (multi-layer neural networks) o= ZNA ATk ¢ = S (input
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A 4 (skip-layer
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a3t Aol HolEwWA IRl 7ol thE B =T}
AA F7Fstar dew, A MAFHo=R ole FHE we AU}

A% Folth 53 43 2kl el Fa s)%e

2
FA% wHow oF BEF 2 At Aw e 3
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sk - =, A
Alz~®lo]  FA zZhgwkal otk sejelA e on] B FxEC]
A wek 2 dAe 2 AXES o]&sle 159 AW
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Family doctor (http://familydoctor.org/familydoctor/en/health-tools/
search-by-symptom.html)= w5 7} 2]g  o}7}d v (American
Academy of Family Physicians, AAFP)ol| Al 7ikst 27Hxd A &=
AR ALl Eol A AlF e B ThAe] B & Bole] F4e
Nel gozy AeE NPT 5 9lon] ofF MY gk we} 7}
Aol FolAAL 94 b AW B2 A Zth Healthy
Children symptom checker (http://www.healthychildren.org/english/tips-
tools/symptom-checker)2] 73-$-, American Academy of Pediatrics (AAP)
ALl Eo A o] & ZhselH, stidl FEAlE ofo] IHe] meAE
itk da 59 8 SRS Adgey qiddHe dW 555
HojEn, 3 AE ololE 7%= FROAA 83 tdd A
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Table 1.3 Description of the studies concerning multimorbidity

Subject of study No. of subject Multimorbidity Reference
Men rqral community 2285 2 or more co-existing chronic ~ Menotti et al.
in Finland, Italy, (6584 years) diseases (2001)

and the Netherlands y
American Indian rural 1039 . More than 7 diseases John et al.
. - increased the risk of 2-year
community residents (60+ years) - (2003)
mortality
Canada residential 980 2 or more co-existing chronic Fortin et al.
(18+ years) diseases (2005)
Australian general 17,450 3 or more co-existing chronic Walker
population (20+ years) diseases (2007)
. Compared to those with one
Commuirrllgllgwellers (502433ars) disease, having 2-3, 4-5, or Kac(i;(r)r(])% al.
y more than 6 diseases
Australian general 9156 2 or more co-existing chronic Britt et al.
practitioner patients (all ages) diseases (2008)
Dutch general 13584 2 or more co-existing chronic Uljen 'and van
population (all ages) diseases de Lisdonk
(2008)
S”\:Vgg:z?nux:?f 1099 2 or more co-existing chronic ~ Marengoni et
and institutions (78+ years) diseases al. (2008)
Spanish living 2192 2 or more co-existing chronic Lozaetal.
in community (20+ years) diseases (2009)
US Medicare 2,232,528 2 or more co-existing chronic ~ Schneider et
recipients (all ages) diseases al., (2009)

Ten studies were identified on prevalence of multimorbidity; four included only persons aged 50
years or older and six evaluated people of different ages. Data were available only for a few
countries such as Finland, Italy, Netherlands, Sweden, Australia, Canada, Spain, United
Kingdom and US.
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Table 2.1 Selected risk factors and related symptoms for major chronic disease

Category Code Type Description
ID Var(12) Personal 1D
ID_fam Var(12) Family ID
Personal
information Year Integer Research year
Sex Integer Sex
Age Integer Age
HE_ht Decimal(12) Height
HE_wt Decimal(12) Weight
HE_wc Decimal(12) Waist size
'\i"neffr‘ﬁ;f;t‘i“gr?t HE_BMI Decimal(12)  BMI
HE_rPLS Integer Pulse regularity
HE_mPLS Integer Pulse per min
HE_nARM Integer Blood pressure
Experience in the past two
D21 Integer wegks with discongfort
D_2 wk Integer Discomfort for the last 2 weeks
HE_ooughl  Integer consacuive months of more
HE_cough?2 Integer Period of cough experience
HE_sputl Integer Phlegm e_xperience for3
consecutive months or more
HE_sput2 Integer Period of phlegm experience
HE_tbl Var(225) Cough manifestation
HE tbl d Var(225) Cough manifest days
HE_tb2 Var(225) Phlegm manifestation
HE_th2 d Var(225) Phlegm manifest days
Subjective HE_th3 Var(225) Blood phlegm manifestation
symptoms HE_tb3 d Var(225) Blood phlegm manifest days
HE_th4 Var(225) Chest pain manifestation
HE_th4 d Var(225) Chest pain manifest days
HE_tb5 Var(225) Dyspnea manifestation
HE_tb5 d Var(225) Dyspnea manifest days
HE_tb6 Var(225) Notable weight loss
HE_th6_d Var(225) Weight loss days
HE_tb7 Var(225) Tiredness
HE_tb7 d Var(225) Tiredness days
HE_tb8 Var(225) Fever manifestation
HE_tb8 d Var(225) Fever manifest days
HE_th9 Var(225) Night fever manifestation
HE_th9 d Var(225) Night fever manifest days
26 2 21



Table 2.2 Selected health behavior that can have an indirect effect

Category Code Type Description
BD1 Integer Drinking experience (12 years or older)
BD2 Integer Start drinking age (12 years or older)
BD1 11 Integer 1-year frequency of drinking
BD2 1 Integer The amount of alcohol consumed at
once
BD2_31 Integer Frequency of binge
BD2_32 Integer (Female) Frequency of binge
Health behavior £ drinki f |
(drinking) BD4 Integer Frequency o r!n !ng ogt 0 contrg
BD5 Integer ::i\r/ee(guency of drinking disrupted daily
BD6 Integer Frequency of drinking for hangover
BD7_1 Integer Frequency of regret after drinking
BD7_2 Integer Frequency of oblivion after drinking
BD7_3 Integer Wound after drinking
dr_month Integer Monthly drinking rate
BS1 1 Integer Lifetime smoking
BS3 1 Integer Currently smoking
BS3 2 Integer Average smoke per day
BS6 2 Integer (Past smoker) Period of smoking
ith beh BS6_3 Integer (Past smoker) Amount of smoking
Health behavior :
. Indirect exposure to secondhand smoke
(smoking) BS8 2 Integer in the workplace
BS9 1 Integer Household smoker existence
Indirect exposure to secondhand smoke
BS9_2 Integer in household
BS13 Integer Indirect exposure to secondhand smoke

in public institutions

In tables 2.1 and 2.2, the elements that can be used as health indexes among the survey data are
extracted and listed through various reference documents and specialized books. When
constructing the database, the code name is used to indicate the name of each column and the

data type is indicated together.
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Table 2.3 Selected major chronic disease

Category Code Type Description
DI1_dg Integer Diagnosed hypertension
DI pr Integer Hypertension present condition
DI2_dg Integer Diagnosed dyslipidemia
DI2_pr Integer Dyslipidemia present condition
DI3_dg Integer Diagnosed stroke
DI3 pr Integer Stroke present condition
DI4_pr Integer :\)/Iré/;)ecrirg(i)zﬂdiintli‘g;]ction/angina pectoris
DI5_dg Integer Diagnosed myocardial infarction
DIS_pr Integer m%%?g(r)(:]lal infarction present
DI6_dg Integer Diagnosed angina pectoris
DI6_pr Integer Angina pectoris present condition
DJ2_dg Integer Diagnosed tuberculosis
DJ2_pr Integer Tuberculosis present condition
Chronic DJ4_dg Integer Diagnosed asthma
diseases DJ4 pr Integer Asthma present condition
DE1 dg Integer Diagnosed diabetes mellitus
DEL1 pr Integer Diabetes mellitus present condition
DE2_dg Integer Diagnosed thyroid disease
DE2_pr Integer Thyroid disease present condition
DC1_dg Integer Diagnosed stomach cancer
DC1_pr Integer Stomach cancer present condition
DC2_dg Integer Diagnosed liver cancer
DC2_pr Integer Liver cancer present condition
DC6_dg Integer Diagnosed lung cancer
DC6_pr Integer Lung cancer present condition
DC7_dg Integer Diagnosed thyroid cancer
DC7_pr Integer Thyroid cancer present condition
DN1 dg Integer Diagnosed renal failure
DNL1 _pr Integer Renal failure present condition
DK4 _dg Integer Diagnosed liver cirrhosis
DK4 _pr Integer Liver cirrhosis present condition

Among the findings of the questionnaire survey, it is a list of chronic diseases which is the main

cause of death in Korea.
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Table 2.4 Other related factors and weight

Category Code Type Description
BP8 Integer Average sleep time per day
BP1 Integer About the usual stress

Other related

- - BP5 Integer Continuous depression for more than 2 weeks
information
BO3_ 14 Integer Weight control method: Absent
BO3 05 Integer Weight control method: weight loss drug
wt_pft Double Pulmonary function test weight
Given weight wt_ex1 Var(225)  Chest X-ray inspection weight

wt_ex1pf Var(45)

Chest X-ray inspection and Pulmonary
function test weight

Among the responses, references were used to extract other surrogates that could affect chronic
diseases. In addition, we used the weighted value for chest X-ray examination because it is given.

2 9 -":rxﬁ-! _k::l_ 1-- N



Table 2.5 Type and number of data used for system construction
Category Data (Number of data)
Sex (31,098), Age (31,098), Height (29,443), Weight (29,474),

in':s:f:a”t?én Waist size (29,439), BMI (29,441), Pulse regularity(26,060),
Pulse per min(1,925), Blood pressure(26,062)
Discomfort (57,738), Cough (18,306), Phlegm (19,138),
Symptoms Blood phlegm (2,914), Chest pain (2,_969), Dyspnea (2,920),
Notable weight loss (2,937), Tiredness (3,017),
Fever (2,902), Night fever (2,906), Weight gain (28,870)
Health s .
behavior Drinking (282,490), Smoking(245,129)

Hypertension (57,740), Dyslipidemia (57,740),
Stroke (57,740), Myocardial infarction/angina pectoris (55,178),
Myocardial infarction (57,740), Angina pectoris (57,740),
Disease Tuberculosis (57,740), Asthma (57,740), Diabetes (57,740),
Thyroid (57,740), Stomach cancer (57,740),
Liver cancer (57,740), Lung cancer (57,740), Thyroid cancer (57,740),
Renal failure (57,740), Liver cirrhosis (57,740)
Others Other related information (136,553), Weight (11,840)
This table shows the type and number of data used in this study. Some of data shows only specific
year, and health behavior is a combination of details.
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241 A g3 golryz

2 AFA AEEE Java = A ©]§ 7Hse thre] WAl
2g  grolH 7t de]l 7S] Java o]0
Qe = ] 2 944 & 4 9o, WAl A s wgk S A
A Aol 9tk =l #HYd o=
ﬂTrHE]( ttp://www.mloss.org/software/)oll = & <F 80 <oJ71<] Java
Hh e EAA WAl gy ZEAEVE glow, ZF tjgule] Ay
71 3] B (https://github.com/),  H] E W Z(https://bitbucket.org/) ol %=
we xgAEYVL EA3H(Gvero and Kuncak, 2015). ™Al Y
NEY Al oZ|HAE  FAS=TH oA ZRAES &F
o] wel o' wal fd golHelE Yt = T8
wAlelth, A A AAH S E o] 2ol= F8 Java holHeld =
-7 ZTh<Table 2.6>.

WM
P
>

>4
2
m
°

H

o -

rr

Weka  (Waikato  Environment for  Knowledge  Analysis,
https://www.cs.waikato.ac.nz/ml/weka/)= T A= 9}o|F7tE  th oA
ek mAl g gelrgee dAA g de 4 Java
ghojH e gloltt. Weka + W& golHegE R/, 384,
S 2HY 5 Al HEdd #dEE goke 55 Aget, 13
AEAE QlEfHlo] ~9F AWM= 2l QlEH o] 2, Java APl & A|&F-gHc},
Weka = AHA| 491 7] Holy 9l ARFF & A|3t=tl, ARFF =
Z:2]-d| o] E] (attribute-data) S S o= Sti(Garner, 1995). =
FHe FEom AN, AMA e dus L sk
RE £A3} nominal, numeric, data, string ¢ T©lolE EJo R

godth FHA RS A4 doHE E@sa glon, 2179
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A2E 2o g3ttt Fue] mpAE S
dEHoE B WR FEHY, oyt roE AY EeiE
AH-&-skch(Frank et al., 2009). Java-ML (http://java-ml.sourceforge.net/)->
dgt FFY dagFedd TE A AE AL HAl 9d
a1 FY FJHAR oy HAd, 7ls AY, &5, FL=HAY
o] dag]Fo] 23y o] i (Abeel etal., 2009). Weka £} vFzF7FA] =
€ A 2 golEgeln £ ¢ d¥td QYo x=E
Agst & F7ixd = gle AL dadsd A 54 2
7% A" 7)<l troluyy e}l 93 (dynamic time warping),
X 2~E 3 7Krandom forest attribute evaluation) 5= Zﬂ%ﬁhﬂr(Kaluza
2016). =3, spube] @lell shie] HolH *@%‘% By
4o 3%, APEE, ¥ soE TEHo Jed ow E‘r‘”g]
A% 29 7155 tH(Abeel et al., 2009). T T}E E}O]EFAE] Mahout
(https://mahout.apache.orgl)> 244 =& dloly Al A FR2E
Ay o, A ZY2HE o]&3 HHA A AY
gugES datRE dHeolE AEE Agsty AT F U=
W22~ (MapReduce) 3j#tide] A8 H o] A ti(Lyubimov and
Palumbo, 2016). Spark (https:/spark.apache.org/) Mahout ¥} w}zF7}4] =2
oot R dloly A2l ZAFolARE Wl il 9 WEe A=
ol g3l dHely F Fa FEESE F=F A, HHE
WA o ® HEgt g REeE Ay, 22 AeE 9%
Graph X, AA|ZF Hlo]E] 2 2] S ¢13% spark streaming, 1] 1L
T, 27, 99 4 E”ﬂ%‘, el 2H", A dAa, HAs T
UW g gtelrely s AleS 913 MLlib Fo] $lth(Zaharia et

., 2016). DL4J (Deeplearning4java, https://deeplearning4j.org/) + Java =
2dE o ¥ golry g2 3= 9] = (feed-forward) 2173 7, RBM,

vA13 A7 " (convolutional neural nets), © WX U E L = (deep

H

o
0
_H
k]
é

o

0.
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belief network), <% <13 C](autoencoders) & TFF3E AW
due]ES Aledri(Kaluza, 2016). "HAEFC. 2 MALLET (Machine
learning for language toolkit, http:/mallet.cs.umass.edu/)s= ztelo] g
duglFy FEHEEHE Aleets tiarE goluegE EA4 &,
A FY2EHY, AR 52, 74 299 53 22 I dFE
T stt}. vo] B W o] =(naive Bayes), HMM, Latent Dirichlet E¥ =2
222 AN, 214 L " (conditional random fields)s
teFe daegEe AHEE RS Java APL ¢ A A= gl

[e} =
A5 LAS AF g (McCallum, 2002).

ol
o(t
ol
-
N
=2
O
1_4
2
E
_1_4
s

Aol Agg W2 2
o sy A4

_]
=
s L
'C

Azgste]l AA FAE AT ER{71E == %A 2 (preprocessing)
2ol Q3lt<Figure 22> A 4 (subject analysis) %43k
57 (classifie) & Yo B o R Al AR2HE oW 5AS
Treold ZQI7FE AAske APo R, HA] HolE T 67] 1Abd =
22hd %, 32bd e dlo]HE 358 dHelH® 77] 1adRE dHolHE
AT & dHelH®m 3 oF, & dHolH Al 5EAHS
FEoATY. Ao R 5SS FEshe WHS AFEY Adolu
Aol oFEste AerF wom, R olgy F2o] zF md
A2 golstng HAe AE d7] YsiMe B AT =g
do= gt w2 Aol E o3t HAHSE g8Aow
Aglstzl 98 7 dagEd FH2H"ES 9 dHolHE
Atole]  HAIE  Hetsta BAske AdS Adsiglth WA
HolHE  Wekadl #2127 Saides  arff E9e Id=w
WA ATFE Afe] Fasith wepx 4xpdx dolHrE BF

¥ 4 1
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32
rir
)
[>
Il
1=
e
o
®

=

B w WIAAFE Java IE=E
of 7} dHeoly EHS WA s th<Figure 2.4>. St E o
g HAS Ad 9 dHoly MEE Addsr] 93
Weka2] Attributeselection x5 F3al HAel Fo A 5F
*dE“(featureselection)% TRt 5 HAo] o= = HHAo
2% stz Y& ‘evaluator’ v E e} “‘evaluator’ 7} mR X1
ol wEk HAol  £YES  Holde  C‘ranker  FEUHE
7vekdth. B Sy Ede wEv] fE §
E g (decision tree) ZAAES AHRAo] 7HF & HAS drju
BEAC] vE &S AAst] F o Al&sta Aggk o =0
b Hd mas Fdsigith. Wekaol W
TreeVisualizers ©]&sto] Eg|e] FxE& ZRlstil FE x=T(root
node) -l £ LA oF-E wel 7HAE B WEHe
22 :=T(leaf node)7}A] U= AHAS
A

T8I E WA MLP i 7IAE REEa Al

2 U
OITO o, 2
ot
o

do

o
4
o:

O:

—1N' i) L

PN

AxrE A ¥ ‘MultiLayerPerceptronsjava’ 22 ~9F o A uteo] A4

=7 B9l E ‘HiddenLayer.java’ FHP2E AT

ZHZFo= v HE ZA2AE 3HE o]83 ‘LogisticRegression.java’

22 AR T) “ActivationFunction.java’oll = Al 1R o] = FR9
<

719} =+ EAE(hyperbolic tangent, tanh)E F7}agl o,
‘RandonGenerator.java’oll = AFEEE 2= W (random number)E
s viamg st 29T THsAE FARR 27
F QJxEE 9. MLPY SeElvEHE &Y= HiddenLayerst
LogisticRegression®] 7}52 W&} uviojoj 2~ pE LERHIOH, W
sl ol Bty FARE 278t 2 F xRS Z=E sl
ojmf ZZ7Igkel #F EEH JA Few AY HA AV

HIHshA 2t = lom=a 9o W4 Al=(random seed)=

4
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AbEste] AgAZIT B E&A o R dolgutold Hite] FF
st7]  fls  EolE Y E o] &3 dugFor FUF 4

Agsiint. AA Anp 7o w AN ALE 7hsgk gho] B gl
DLAJANAM = WHFA o= ND4J (N-Dimensional Array for Java)
gholH g &  o]&3tar A t(http://github.com/deeplearning4j/nd4j).
ND4J= vt nxbd 34 AAE o= F+ AA dFe 48
78 ZolBYgE GPURFHEE A 7hseith dolB Y Y E
AFEEL7] Yl WA Maven TRAEEZS AAI S d7]A HES
DLWIND4IZ  AAF1, ZFH= S Perceptron.java®
AAFAT. CcvsHd R WA AE HolE Ho]AE ARESLY]
A& cvsaEE %7|3F #FoH, CVSRecodReaders o ==
o] g3ste] dHlolHE =2X IStk WekaE Fd FA¢h W
9] splitTestAndTrain () WMAEE AFESHe] HolHE 4o+ v

HolHE etugu AFEOR wrel Agd Fu RAxow

=

BeS FHe7] S8 AlF el Rd FAE Ao Fo 3
A Ak ol Alo](regularization) FE=E FrhE] Rdo] )
At = As wAsa £ o duistd AdE 29T 5 d=EF
atoith. wWae]  .useDropConnect ()& AMg3slel E=F ofxo]
7best== skglen, Uist (ol d#HTE A HA layer+E
AolsFart. 29SS AAs] f1d RBMSE
Aolefsa, mde A& gE vE F UEH
RBM.VisibleUnit GAUSSIANS  AMg3ldch, =3, %8S

[e)

HAstsl7] 918 Updater ADAGRADE AR&3stdlth Edl 55
gudk v FS FE A7 98 Z2Al2 logZ=9 model fit
(train)S  AFg3tsion, HIE 3 WHFEES AT
npA o g WHE SleE Sy A= s WAsHA setulE

e 2T A
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243 2Y2HYL BEF BY

5= ES(supervised classifier) <aEEy BlwES o,
=" Bxe ghde] 24 &2 delH AEE 7 delH
afre] BAo®m FEHE aFdE HFe glojth SHZHYS
% %3t AR AdEd aFom R EE

o] * (outliers)s 7ol 7oA Hoju= HIABAAR HOlHE
grolyl =0 ARg-HT) 2 AFdA = 31102719 12" ~7t A4
tho], 4, 2%, AS, BMI 53 #e 7[EAE 127, 4 4
FEol wa WS 47, Ve AR 5AE 2dEe] F e47)e
Qo g2 A8t ZFeaE RdEs vEs e 5
gaugE RIS vt=s By fAbebe, daEEe
weka.cluster®| 7] A1 & o] &3to] St A HAHANAE oS
%] o) &} (expectation maximization, EM) Z2HE 7|HS 28351
A A SEAES 3% A4S Ad IFoE ERshe AYs
AR EM 712 NE A2d25 54 FYaHo £33 8
o] wel @9 Fa, 4 Fe29 gE X tid sebvH
e s vA SAsFA 1 v g e FEEAY S
S7F Aol ol& wi7hA] whE AdgsFAnt EE5d S8 2~H
FAE WA Brbe TE % Ee AEo® EMS dAse
AHESEGITE HolHAEC A Fe2E e wAE AT ¢ e ®
2 el du-$- 7] (elbow method)S FE3te] EF LAk
el 27 AT oo #4F HES Felsglth S8 2H
7He B3 FHAQ) ARE A& F e oA S 24
77 A9 e kA 2YaHE 59 B A¥8RE
=3
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Table 2.6 Machin learning library for Java

Package Usage License Architecture Algorithms
Decision trees, naive Bayes,
. . . neural network,
Weka versatile GNU, GPL single machine random forest, AdaBoost,
hierarchical clustering
k-means clustering,
self-organizing map,
Java-ML versatile GNU, GPL single machine Markov chain clustering,
Cobweb, random forest,
decision trees, bagging,
distance measures
- distributed ) Logistic regression,
classification, . naive Bayes, random forest,
Mahout - Apache 2.0 processing, :
clustering - . HMM, multilayer perceptron,
single machine K .
-means clustering
SVM, logistic regression,
L decision trees, naive Bayes,
Spark versatile Apache 2.0 d'rztéébsgitﬁd k-means clustering,
P 9 linear least squares, LASSO,
ridge regression
asaaeg SO, dep el vetuor
DL4J  deep learning Apache 2.0 processing, p '
. . neural tensor network,
single machine -
convolutional neural network
Naive Bayes, decision trees,
MALLET text mining Common public single machine maximum entropy,

license 1.0

hidden Markov models,
conditional random fields

The main libraries popularly used for Java user. There are many libraries to solve the

characteristic problems of each area.
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Raw data * dividing a dataset into two

v v

Training data set Testing data set
Feature extraction

Testing feature
vector

Training feature
vector

Learning in multiple
parameter settings

\

v y
B |—

Model

Model_1 Model_2 .ee Model_K .ee

Model_N

==
=

A

optimal model design

Test result

precision measurement

Figure 2.2 Machine learning process. The following diagram provides an overview
of the overall learning process for machine learning: updating and adjusting the model
parameters in the learning phase, and evaluating the value of the model in the testing
phase. Repeat the learning, testing, and learning processes until find a suitable value.
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RdloA e dolHE ZHA 5 ASee A 9 F
ATh B 9 o} (leave-one-out) S wx} Hrie] FuhzE ol Al F
stu= stg-A3 dloly X3 F(foldy= EE 59 Zri(Kearns
and Ron, 1999; Cawley and Talbot, 2003). & % 3}u2] dlolg A Ed
el shrekar o1 9] RE dolH AEE AFTEOR
AR, AA FES AR A A Zzhe] e Jes] 3
HA Hrke 4= A "k A5 shtratification) = ZH2he] F=7b
=

Hef W@ Sda g RlEs Bolv A9 2E ok delH

=
(m

A elshi= H2A o] th(Diamantidis et al., 2000). 574 Z =7}
AF Ero Hgks AdYstd & ZRoAaxE A9
= S ol &ste WA ot AlTstE nxl H7t
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Abgd ¢ glen, Ml S-S HolH AEd:=
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A A A AMEE MLPO] I E
2 F9otr] fla sed wow oH
5SS labeld] Yol  predict
}Sith<Figure 2.3>. T3 DL4) olEHIE o] 83
B7hs 98 WaE A i, evaleval () MlA=
o 5% uvjEY ~(feature matrix)e] #HES
53| accuracy, precision, recall, F1 score #< 95 3 9
g wdol #Hyl wHe dxHor FeAEH
Algstglet, zHzhel Y 2H7E AW o]
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31 2% AX 7w A9 AN A2H

JolEjHlo] ~= F 102 T A%

Z3te] 7} AxWE o] J(*2013_1°, ‘2014 1,
‘2015°_1°, 2016_17)¢F Al Hd FdqS 98 shvk=E 3 ‘DB_T,
AA A8 EE YLS pasing FA glo] athE @o d e
] o] Bl W 0] 2~(“2013’, 2014’, 2015’, ‘2016°), AAE EFA|A =4
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LCBB-SC (Lab of Computational Biology and Bioinformatics — Symptom

Checker)®] 78S 938 AL dHolguol2x= & oAl M=, 2+

A= Theyd dl e dHelEHlelAs AR AMS 9

ARGEIAL o5 StutE Rl HolEHlol A= HAl s §3
pS|

4w 2Ab B F4e HY A B8P dolE

{o

i

ZIWow #AHLRTE w2 T OH BES ANEFE A=ES
T35tk LCBB-SC += &4 http://lcbb3.snu.ac.kr/LCBB-SC & &
o]-go] 7}s3dl, F Wi w-& ‘About SC’, ‘Self-Checker’, ‘Health
Information’, ‘Research’ = /%] SlT<Figure 3.1>. ‘About SC’<
Aesta Aol sH9 WirSl ‘What is SC’, ‘Data & Analysis’, ‘Contact
Us’7} YFERUH, ‘What is SC” o] Aol = 3 Al~®lo] 2heket A7) 9}
AREH el Uekltt ‘Data & Analysis” o] Aol = AHEE H o] E ¢
=A% 712 AEE, gl 24 HAHel| o] &® HAl Y
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#rome O Contadls @ Legeegs w

Sell-Checker Health R h

Anytime. Anywnere.

Start Now
Check your condition Report your Symptoems Health information
b oucan cheok your Tl We now offer lahsomens £ were in the middie of an
Vsl B | by aistaring ST o hedn wath preetative N estraly s Tl
simyple basic information. care. H recommended. season.
O e Visil A lalh at you
canveniene.

Figure 3.1 Main page of the constructed database. LCBB-SC (http://Ichb3.
snu.ac.kr/LCBB-SC) is a web interface that provides valuable health information, tools
for managing health, and support to those who seek information.

# Homs ) Conteals | @ Lanquage »

About SC Self-Checker Health

Check your Symptoms

1 ok Fomae (]
2.Age ()
3. Height [ Jem
4. Weight [ ke

10waaa

Laboratony af Campatatia

Adlrigatsare r

Figure 3.3 (a) Example of self-symptom checker tool. This is the first page of the
step to start self-symptom checker. Sex, age, height and weight information might be
needed to start the program.
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About SC Self-Checker Health Infe ti R

Check your Symptoms

9. Do you have any chronic illness?

No

Hypertension Asthma
Dryslipidemia Diabetes mellitus
Stroke Thyroid disease
Myocardial Cancer

Angina Renal failure
Tuberculosis Liver cirrhosis

1 0wanaiura Dwansi-g, S2cal, Korea, 08825, T028802746 FO2 7622088

Latsuratory af Camputational Bioiagy & Biaintarmatics Graduits Schoalof Pubiis Heaith Szoul Nativaal Uniresity

Aurightsare resened.

Figure 3.2 (b) Example of self-symptom checker tool. It is a survey page about the
disease that currently have. Depending on the presence or absence of disease, different
results are available and multiple selections are possible.

About SC Self-Checker Health

Check your Symptoms

13. Do you smoke?

Yes Mo

14, If yes, how often?

Once a year Once a month
Once 3 week 2-3timas 3 week

More than 5 times a week

1 Gwanalum Gwanah-ga, Secal, Korea, 08826, T02 8802745 FO2 76221

Latsgratory af Campatationa! Biciagy & Biaintarmatic: Cradusts Schoal of Pubiis Kesith Ssoal Naticast Univertity

aurigntsare resemen.

Figure 3.2 (c) Example of self-symptom checker tool. It is a question page about
health behavior. In the case of smokers, the following questionnaire is different
depending on how often they smoke, and the results of alcohol drinking also differ
according to frequency.
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#boma 0 Conscals | @ Lanquige =

About SC Self-Checker Health Infe ti R

Check your Symptoms
Conditions that match your symptoms

Asthma (Teen and Adult) [ & o o=
Tuberculosis [ ==
Common cold BODD Match Strength Key

Sweng  Thesymptemsjou enteredansa streng
BRI machsmatemsef ths condition,

Mossists  Thesymntoms you enteredane a moderste
W IOT  manchwith the symatems efthis condition,

Fait The symptams yeu entencian a tairmateh
with the symptomsasf this condition.

Click the resalt for more information abcut the disease

Low The symatoms you enteredare o low match
with the symptemeef this condition.

1 0wanaiura Dwansi-g, S2cal, Korea, 08825, T028802746 FO2 7622088

Latvoratony of Computational Bioiagy & Biaintarmaties Graduats Schoa] of Pubilk Health Ssoul Natipaat Unaessily

Aurightsare resened.

Figure 3.3 Web interface result page. (http://Icbb3. snu.ac.kr/LCBB-SC/result) It
shows related chronic disease or conditions that match user’s input information. Also,
it provides detail information about the conditions by clicking the text.

frHoms ) Comacils | @ Language
About SC Self-Checker Health Information Research
) Asthma
Health Information
Angina aedcough
dificubty soeshing coafusion. swesting, and anulety.

Asthma
Cancer Asthmais i simways 10 ’ i breathe,
Diabetes meltus have y outatners may ¥ may put you 3t risk fera

fethrestening asthins sttsch. Symptamestan. . read mere
Dyslipicemia More Absert Asthma Sympbems >
Hypertension
Liver cinhaosis All asthmaor all sty
Myacardial
Rieral Failure ingy sl istery and doinga physi Othertests

slergytesting, and K-rays. Asthma b classified In £ bevels of soverty:
Stroke * Milditermmittent.« daytime symptoms twa or fewer i twa nights perweek

‘W Times per week, Butnet tmein a singlecs

Tubereubasis i igh perwess,

L0WaNZN Y CWEN2AE, S2001, KOTE, 0BB26, T02BB02746 FO2 762 2888

Latsuratory ol Camputational Bioiagy & Biaintarmatics Gradusts Schoa| of Pubiic Health Ssoul Natigast Unirersity

aurigntsare resemen.

Figure 3.4 Provide major chronic disease information. Health information page
(http://lcbb3. snu.ac.kr/LCBB-SC/info) provides valuable health information with the
links.
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Table 3.1 Multiple layer perceptron result for chronic disease (10-folds)

Code Data (No. of data) Code Data (No. of data)
*
6.3455 * BS3 2+ 209892 * DI4 dg+
2.2548 * DNI1_dg +
- 8.8985 * HE_tb4 +
2.2643 * DN1 pr+
17.7637 * DI5_dg +
11.2264 * HE_sbpl + 9.5541 * HE thd d+
DI1_dg 10.9765 * HE_dbpl + DI6_dg ' =
43039 * BS3 1+
10.7784 * HE_BMI +
6.4484 * BS3 2+
8.4531 * DI4 pr+
— 6.8841 * DE2_dg
55124 * DEL dg 41142 * DELd
44894 * DE1_pr ' -9
22131 * DI4_pr+
-2.2208 * DC6_pr+ -2.2545 * DI4_pr
12 d 76924 * HE_BMI + 2.2961 DI5_pr +
-49 6.9944 * dr_month+ DJ2_dg 9.1154 * HE_coughl
4.2927 DI3_pr + 9.3122 * HE_th5+
6.2867 * DEL_dg 7.4487 HE_tb5_d
54841 * DEL_pr
-7.3683 * HE_tb8
43205 * HE_th9 + 6.4167 * HE_th5+
DI3_dg 7.3455 BS3 2+ D14 d 4.8871 BS8 2 +
7.2667 DI1_dg + -49 3.1451 BS9 2 +
5.9564 DI2_dg + 45771 * BS13+
4.5675 DE1_dg
6.4286 * age+
8.2416 * HE_wt+
9.7784 * HE_BMI +
52264 * HE_sbpl+
3.3714 * HE_dbpl +
24197 * BD13+
0.8016 DI5 dg + 45417 * dr_month +
D14_dg 0.9171 DI6_dg + DEL dg 8.8743 * BS3 2+
24875 * BS6 2+
8.4495 * DIl dg+
6.7314 * DI2_dg+
3.7112 * DI3_dg+
24495 * DI5 dg+
1.9411 * DI3_dg+
224495 * DI4_dg+
16.2391 * DI6_dg + .
108972 * HE th4+ jggii ) ;'Ee—ib“
DI5_dg 7.9632 * HE_tb4 d+ DE2_dg ' 9
6.3412 * DIl dg+
9.6544 * HE_th5 + 97319 * DI da+
6.3554 * HE_th5 d+ ' A9
6.4541 * DEL_dg
3 i
5 4 A 2-f



Table 3.1 Multiple layer perceptron result for chronic disease (10-folds) (cont.)

Code Data (No. of data) Code Data (No. of data)
83645 * age+
6.4167 * HE_tb8 + 2.9465 * dr_month +
DC1 dg -4.9784 sex DC7_dg 34998 * DI5 dg+
3.0547 * BD1 11+ 2.0107 * DIl dg 2+
2.0013 * DE1 dg+
*
4.7984 dr_month + 20545 * HE_th7 +
31194 * HE_th7 d+
1.9451 * DI5 dg+
21974 * DK4_dg+
DC2_dg - DN1_dg 2.5498 * DI6_dg+
- -6.1173 * sex+ -
2.0641 * DIl dg+
-2.4855 BP8 1.7498 * DI2_dg +
15487 * BP8 ' -9
27984 * D 21+
6.7064 * BS8 2+ .
DC6_dg 39322 * dr_month+ DK4_dg 3.3316 *DC_2dg +
2.0494 * DC7_dg+

Using the ‘LinearRegression’ class, 35 regression analyzes for each disease. The correlation
between the diagnosis of each disease and the current prevalence was confirmed, and 10-folds
crossover evaluation was performed to evaluate the performance of the model. Each code name
uses the variable name used in the source data, and the explanation is given in Table 2.1.
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AT Aol AFHI e AAHAd ddd Hus
e FHFor dezl AT AMEZE B WA Wh(Bakris et al.,
2000; Klausen et al., 2004), Z<*olli= @t <lgk AlFx @y
7bsdol  AAE I Qrk(Hall et al., 2015, Xie et al, 2016).
AN AP Z] A AA BMIZ} 7.6924% 7H¢ F AFS x|
57(6.9944)°F F& Aol e AU Ugdh 53 AL

=l

=0 THAAA B AU olFoAlL dEFE FIF <+

A A+=dl(Yu and Sun, 2015; Li et la., 2017; Xin et al., 2018), A4 o=

718X S Bel AFEH 5o, dewe] AL 7Y
AAA 3] Yehve AWo=z BMI Ao LS AT}

Je AL FAT = K (Miuraetal., 2017). A 2] g Ao A=

gl oll 30 g9 ol W& AF S Aol Har =AW S (High-

Density Lipoprotein, HDL)2] dZ-5%=7} 3.99 mg/dL’} <7}shal
obE ¢kl Al (Apoprotein A-1)9] FX7b 8.82 mgidL FEI hi
B THRImm et al., 1999). HEgk 3% 30 g& Z&|A EHES
AAsE FAAYY] vRE A F glen, % 60 g
AHstE S odes 1 g9 FAAAYS 019 mgidL Gl
ATHE BT AATHO, 2009). A e A7 Ao o3hA
F5, e =48 9 22 199 7 o 9 49 A5
o=

F o oHwel ymx g Hand AW Q@9

4>

= 2~ E| = (low density lipoprotein cholesterol, LDL-C) 91&/ o] d4
154, o4 16v] SURstlow HEAde Ay nEFdUzHEESH
AEAALEZo] 124, 2,00 TFEF EolAE AL ¥
AATHKwon et al., 2016). o1 FAZFH HEF sk B2 A7}
[Fo14 $k7] wfitol] B A F4 Aol F2 F2](7.3455)=
wA EgAdel e AR = g vk s 2 dgehs

o] BA(-7.3686)5 H=Hl, o= 2E A7 AU /e AF
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