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(57) Abstract: The present invention processes yearly medical
data of a user to be input to a machine learning apparatus for pre-
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=), Open wound of forearm, (5) Fracture at wrist and hand level(Z-57 2] & &1
%+A), Fracture at wrist and hand level(£=5-2} <=2] = 4), 2 Injury of muscle and
tendon at hip and thigh level(3] 2] ¢} &| ¥ =] o] L53} § % e o xsket 4=

o]

ohehel 1147 6ol 4719] A 4 247 80744 & vhehiale



[45]

WO 2019/168334 ; PCT/KR2019/002350
[3E1]
No| ¥
1 |GHE(gener |Total cholesterol T ZU2HE
2 [alhealth | Hemoolobin = =Rl
3 |Cxaminatio g im GOT 4 GOT
ns)DB
4 Serum GPT a3 GPT
5 Gamma GTP 7t GPT
6 |MT(medica|Other disorders of pancreatic |#]|°d uj&8]2] t}& 2%}
| internal secretion
7 |treatments) |viamin D deficiency HI eI D 239 &
8 Z)](Bii:CD Other disorders of thyroid 71EF 473 A 3
9 |gjiu), |Malnutrition-related  diabetes A Az AAHEH d ey
o] ok mellitus
10 [Z i A} Hyperfunction of pituitary gland | 8} ] It} 7] 5
1|2 Hypofunction and other disorders|¥|st4] 7|5 #at 2 7] €}
of pituitary gland ol
12 Other disorders of adrenal gland |19 ©H& 2 3}
13 Unspecified  protein-energy BE5A dld o= e
malnutrition Az
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14 {ICD code |Dementia in Alzheimerdisease ¢k =3&lo] ™ ¥ X
LA A . = -
15 |F:8A Vascular dementia o A =]
B R -
16 o] Mental and behavioural disorders |- A8 02 <13k Al 2
° due to use of alcohol 35 7ol

17 Acute and transient psychotic [T/ Z AAH A HAH Ao
disorders

18 Unspecified nonorganic psychosis |&= 57 1] 7] 2 4 4 A1+

19 Unspecified dementia =54 2

20 Bipolar affective disorder F=A AE ol

21 Depressive episode FEF AL =

22 Delirium, not induced by alcohol |4 Z&, <= 2 7]E
and other psychoactive substances |4 AA  EZo] <3

FreE A e A 2

23 Eating disorders A2 el

24 Psychological and behavioural |[CFE JroA] /¥ Aol &
factors associated with disorders or| 2 ¥ 2} TH ¥ Ae]4] gl H
diseases classified elsewhere 3E 8l

25 Other mental disorders due to brain | <=7 2 7|5 Aol L Al A
damage and dysfunction and to |H 3o = 15k 7]} G4l A%
physical disease

26 Schizophrenia AN FLF
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27 |ICD  code|Parkinsondisease DIEARSR:!

28 G: 22 Al Secondary parkinsonism ol A} F}F71<=

29 K Parkinsonism in diseases classified |CFE 2ol Al 78 21 9
elsewhere DIEARSR:!

30 Alzheimerdisease ¢t=zsloly

31 Other degenerative diseases of |27 74 NECS t& E 34
nervous system NEC 23t

32 Epilepsy 14

33 Status epilepticus 2 2 A

34 Transient cerebral ischaemic |¥A[%] t)d] 3P4 w2 2
attacks and related syndromes v St

35 Vascular syndromes of brain in |3 @3 A&o|A Ao &t
cerebro- vascular diseases o

36 Disorders of other cranial nerves E W27 9] Aol

37 Hemiplegia AR ]

38 Paraplegia and tetraplegia u}H] 9} AlX] w}H]|

39 Other paralytic syndromes o2 vhe] S5

40 Hydrocephalus TTE

41 Other disorders of brain o & A%

42 Other disorders of nervous system, A7 Al NECS] t}&= A 3
NEC

43 Other disorders of nervous system|UFE 3-of] 7% A we] ANA
in diseases classified elsewhere Ase e 2%
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[3%2]
44 |ICD code |Hypertensive renal disease A= R R,
. /\ S . . . =
45 LT3 Subsequent myocardial infarction |¥ZF 41 7 A4
AR
46 |7 ° Cerebral infarction ] 74 A4
47 Cerebrovascular ~ disorders in |CFE oA &7H Ao o
diseases classified elsewhere o 3 Aol
48 Sequelac  of cerebrovascular | @3 A 3o +{F
disease
49 Aortic aneurysm and dissection s & 3 et
50 Stroke, not specified as |Edo|u} FAow YA E A
haemorrhage or infarction R HEF
[3%3]
51 |ICD code|Acute nephritic syndrome w4 NG S
50 [N:Hl ke Chronic kidney disease e A R e
2472
531, Glomerular disorders in diseases |CFE 3ol /¥ 2w
° classified elsewhere ATA A &
54 Calculus of lower urinary tract L7 A4
55 Urethral stricture 85 §{F
56 Other disorders of male genital |‘F74 A2 7]2] 7€} 2 &
organs
57 Inflammatory disease of uterus, [A}g 74F4& ALt 25
except cervix DA A
58 Polyp of female genital tract o A2 7] =4
[354]
59 |ICD code|Kyphosis and lordosis e I
LAt -y =
60 (M= A Spinal osteochondrosis 253 & A
A R
61 ] o] | Psoriatic  and  enteropathic A4 2 A 44
e arthropathies
*8
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[49] [3£5]
62 |ICD code|Faecal incontinence i A
63 3:%/5}’;8 Abnormalities of gait and mobility |}X.3] 3} o] &2 o]
64 ;i;ﬂ] Ay Unspecified urinary incontinence |&= 574 Q41+
65 ) o] ) A} Somnolence, stupor and coma S5, T H 25 A
66 |2 A A} Other symptoms and signs |%1A] 7|5 2 <149} A=A
%71 NEC |involving cognitive functions and |7]E} 54 2 & %
awareness
67 Other symptoms and signs |¥WH4Q1 A7 X 72h&
involving general sensations and |33t TFE F-A4 3 A
perceptions
68 Symptoms and signs involving |[2]¥ 2 AF 7 dHAH T4 2
appearance and behavior s
69 Ascites L
70 Retention of urine AW H
71 Voice disturbances =79 Aol
72 Malaise and fatigue Az o =23t
73 Enlarged lymph nodes s Hzd
74 Systemic Inflammatory Response| 2l &35 Hb-§- Z-¢<
Syndrome
[50] [3%6]
75 |ICD code |Fracture of skull and facial bones |77l &3} & = o] =4
76 ST Open wound of thorax G52 AA
77 27] ge) Injury of other and unspecified |7]E}F & #| A% A] &2 FHF Y
H intrathoracic organs 719 =4
78 ;J‘?lﬂ 7] Open wound of forearm, (5) |Z52 & JA
€l 47} Fracture at wrist and hand level
79 Fracture at wrist and hand level |33} 9] =4
80 Injury of muscle and tendon at hip|&] 2] ¢} s|¥H x| <51 A&
and thigh level A
[51] olmf AA 2H#(110)= AEE T F FULEE2 40~229 my/dLd o) AL S
e 3= gho 2 A1, 230~999 mg/dLY o B] G AFelS Ve 3= gho =
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[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]
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R FENL FAle] A f-o)i= 12-16.5 g/dL Y W] AAAS YER = o=

AA8EaL, 0 g/dL ©174 12 g/dL W R o) B3-S HEh = 4o R

AASEE FAE 7 ok A2 Aol = 10~15.5 g/dLY o ek o=

4743131, 0 g/dL ©]/3 10 g/dL v FH off 1473 )& Vel &= gle =

AASEE FAEH 5 ok

7Ank GPTE FAHe] 74 -9-0l = 11~77 ULY W 474 & Vel &= ghe =

4743}a1, 78~999 U/LY o] B4 g9l S e = }flii Astes 4=

AN

o] 2ol 7 5ol = 8~45 U/LY Wl A& et e s A st 46~999

U/LY o 91770 & Vet &= gho = dAste s 7434 o ok

L3 AAF110= AL s T F FU g, 2R, 43 GoT, 9%

(?Iﬁﬂﬁwﬂﬂﬂﬂé%%léﬁﬂtﬂffmJWgﬁb&4§

e = gto 2 AT 4= Q)

Ez4immﬂ@ﬂﬂ1ﬂ*%ﬂ%6ﬂﬂﬂzﬂﬂ$ﬁﬂbﬂﬂﬂﬂ

NeE st d 2], d898 AFEA] AR o] HolH(151)+« &7

o] &5 = Aol oy} A7) 3 1 WA 3 60 B AEH 8074 o] A & o]

o] ¥ ThH(152). A EH Ao agiﬂﬂ]ﬂéﬂﬂﬁﬂ

o= dAH F(153), VI A4

A g]E o] X uje] o Zolv} Xk ﬂﬂ?ﬁﬂ

L 3& Fxste], ol i X v o 5§ dlolH A e U AAdE

dvg ety =& gk

AR Al e ARgALe] A o R ol E & ¥ RE=TH(S310). AR&AFY
=8 o g dlo|Eol = AMSAL AT A dA o JrIL xghE

|, B ko) A= A o] = AF-E x| AH ¥ A X (Disease History)E

L B

AFEALe] AEE o] 7 HolE

A =ZA AP o F FAEE F3

EQ
'iﬂ
=
T
E o
)
iy
QL
O
e
lﬂ
AC)
o 4
2 g
ar
)

&
o)
rxﬂ m

M§2ﬁ
UO{' rir l-
_\TL

=

%@ﬂ%AHToﬁo% E °
o= dlolHE dH LS 75 3l& Aot
Ol A AR-g-AFe] 15
AR = A
A $320> ¢HA S 3 |
71 AR H 2 AR50 1S 7] A g0 A A dEE groar AA =
Aot A A QL o A, 7

oz dAd s gl

tlo B
o
il
i
O.u
ro
£
w2
o
[\ @]
=
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[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

13

Al 83200014 1 g AT AP B2 VA ES o] &3k A o Sol
Aolgtar HrtE AA =L @l

X )] o 2ol o] W x}A o] 7 H A1 X)= ekl A A E 5 9l Aol ATk,
mm/W44ﬂ4ﬂ°”ﬁE4£44ma®mmﬁmww]ﬂ¢

jﬁ

1k o] .
7V 28 EEE ARG H A A5 7P upE A g o = A4V 311 WA
¥ 600 e 8071R] o] AFA E o]t

1251, WA S32000 41 A2l ¥ 7 A E L] gLeE o] Folxl HolH A EE
A gFTH(S330).

5, A ALY A o = HlolBle) &3t B gHo] Y| A g o] 84 =
Zlo] ofue} H A o 2 vty x3te] Apd Erkol Jy .
[ A& 5ol o] 82 dolH = J X o2 dvty Z+ A4 5ol tf-5-3f+= 2
AL Lo B A, o] FLER o] Fol Xl to]E] A Eo|Th

oluff 7} AXH ¢S AR&-A}o] o] 5 o] E 8
Ao}, A/l AN, EAMIEA, =S/ BEIS e, 3155 A E AR o gt
ARGALY] eV 9 ol mhe) R E A 4l = Tk

AbgAe] AR o] 7 Ho] B &F Bt V] 5%

oxl rlr

kR

N

AA B AA7EA o] HolH &= & AAA] = v
AbgAe] H 2 7 ol ke o = HlolH & VAT A] ol A= T Hl o]
AAsE 4= loh

o] & 3+ A A of| o] A, Y A] §3203} §33000 A A 2] & AR ALg bl H 2 7d
olato] o] %t ol ¥ 7} .

S 83202 A Z E F F ZEl 2 E, A 2224, 3 GOT, @4 GPT, vt
GPT & A3MI AN o= &-8kaL, ZL o] o] o] A& 1 A%k &4 3
FEA F o= shtE YE = gt 2 AA s 5 9l

olw] @A 83200 4= A & F F U LH E2 40~229 mg/dLY ]
A Uetl= dte® A48k aL, 230~999 mg/dL A ) v A2 YERl =
o AAs s FAE = o

R FENL FAle] A f-o)i= 12-16.5 g/dL Y W] AAAS YER = o=
AASaL, 0 g/dL o] 4 12 g/dL W] RF HH HI G S el = 4o '
AASEE FAE 7 ok A2 Aol = 10~15.5 g/dLY o ek o=
A &kaL, 0 g/dL 14 10 g/dL v 7+ HH H A= e W= o=
AAS =S A4 5 3

2 GPTEE WAk e] 490l 11277 ULY 1] 490 & hehl gho 2
45k, 78-999 UL ) 144l vhER = gho R MAstES T 5
ot

o) zfe] 7ol =

8~45 U/LY W A& YEM = gte =2 A A3l 46~999
U/LY w] B] A A S veRl = o AASEE TFAE 4= gt
St Bodbg o) w2 7] A SF5S 53 X v o] &8 dlolE Ay e

o rir
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[75]

[76]

[77]
[78]
[79]

[80]

[81]

[82]

[83]
[84]

[85]
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AFE R 42 5 A= 715l AFEL 4S5 s 2ne 7dd 5
o]
AR

744]:47]_ 01O 2=

92 5 913z V1% A= AFE Alsge] ste] 948 A F Y=
=

£ EFY V% 4A 2 2P e

tlol 8 7} A 4= =

o] & E21H, ROM, RAM, CD-ROM, A}7] H|o| 3 Z &3] t] A~ Ei=
Aol A dA] gol o, Edh AFEIF S I ] E wiA =
UE AR A% AFE Al =gl B4ty of, 4k WA o2 AFH 7 ¢ &

U= =T AR L AgE 5 vk

* A A QA AE

oA & i AT A A QA AT ool thste] Aty ® o

1. B A glo A= gh=rl o] A A Q1 -ol th gl o A& ZHi= KNHIS(Korea
National Health Insurance Service)2| H] o] B & Al-&38l o] X v & o &3}
KNHIS+= =77} 4 & atol] ghoo| M o] B & 5 7[SFE53 A5 o= 36171
w0l KNHIS o] E]#] o] 223= gk o] A A 175 e 5= 3l

o] & %91 T % E(Senior cohort) H OB H| o] 2= B3AA, ~5, o=

T8 715, 5 715, A7 L4 DA WY, 5o ARE xdekar 9
PIE(Participant's Insurance Eligibility) B o] B W] o] 223= Q1 A} 3] 814 A 1|
ALE) A A A = 2 Ve A H 58 E3sal L th MT(Medical Treatments)

HolE o] A& A uas 9 W5 4 R & E3stal dom,
GHE(General Health Examinations) ] ©] €] #] o] 2~0f] 3= A1 A A| S0l A H-E]
HAGI A AdAZ JAD S E3Hstt). 18] a1 MCI(Medical Care Institution)

tlolEjno] 2o = o & o] & 8 &V #He| £ ‘%" A, A YA7] T BRe
SG7IT ] WA, oA, AE] B A 5o BRI £EE o gl
npx] 9k O 2 [ CI(Long-term Care Insurance) ] ]H H o] ol 3= A7 Q. oFAl A 2
g A, ARG 2AL T YA AAAM, A7 L GAAH d3F 4 H Fo] T

ol 2] g I A H G AH| 2 4-Q1-31 5 E(KNHIS-SC) vl o] B H o] 223= Al 2] &
F Holy A3 Rl g s "ass Awsta vt

2. ¥ A 3ol A= KNHIS-SC Bl o] H o] 20 3l+= A7~ A ek, 73 %1, 7]
4] o] ¥ (personal disease history) A H.E F-3] X ]| & o Z35}7] 9§ 714

A A gk 244 (feature) 5 3 T 7| M &353R} 5F3A T

A. Workflow

2l o & Y3l QA 2] & o] H(medical history)oll £}
A}g] 9158} (sociodemographic), 71743 W9, M5V & 5& AFE8Th =
4= A o & L2 A A E HEFH 3 22 A, KNHIS-SC d o] o] ~ &
WAl A9S A% BES FEeL, AAES AEstaL, 7 A g 7ol

= >
qga] A5 AR R 2Reheleh, 1ea, A 8E 1462 A gstel 249
AAES] 29 EEtw, A o wLL TEH

B. Feature Selection
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1) Feature analysis

A% ol 2o Astol e ALEE = RS @] % o (medical
history)oll = A3 Q184 2p5, A2 ~EF A (lifestyle), 71 Q1 AW o] 2 (disease
history), A} & & 2] e(biophysical) 54 5 °] 2lom, & A= 7| A &5
J1el 48571 913 ol 213 ool 15 & AR Ak

T4 2] & =, KNHIS-SC Hl o] B v o] 2 ¢] o}-o] €& 5= PIE-DB 9] A}3] Q1814
A}zl sex, age, income quintile), GHE-DB 2] A1 A A Z A} 3&.(4]:, height, weight,
body mass index, waist, blood pressure highest, blood pressure lowest), & o 7 A}
A 7} blood glucose level before meals and levels of total cholesterol, hemoglobin,
serum GOT, serum GPT, and gamma-GTP), A~% A A} A 3} 7)1 91 2}A v & (<.
stroke, heart disease, high blood pressure, diabetes, hyperlipidemia, phthisis, cancer),
7+ 77 ¥ = (el: stroke, heart disease, high blood pressure, diabetes, cancer), & ¢
o] H, 18] 31 MT-DBel| A 2] A1 o] ¥ (disease history) & & 41 &3} 31 T},

MT-DB 2] 'on medical diseases's= ¥ 2,600°] 7} ¢] 3A}2] International
Classification of Disease(ICD) =& 4] ¥ o] 1=d], ICD ZX=+= A A A& <]
2670 &abdl FE 9f, 00 E] 99714 &] 5 A}2] <2 AH(extended disease group) &
TAE o] 9t} 0]¢} & ICD T & A4 B} o 2 Helstglt)

i1) Preprocessing for machine learning

7 A1 2] (Preprocessing) | 4| = PIE-DB, MT-DB, GHE-DB¢|| 4| A 8l ¥ 3} &5&
71 A 8ol A8t 22 3 A (Feature form) 2.2 7F&-31 Sl T},

of 24, PIE-DB©J| 4] = sexE male, Female 2 -3} 3 U} age S 7 &8,

incomes 3 P & &3l o] 835130 MT-DBo| A= ICD Z =& 7|4} ‘ﬂ- o=
Bol ok o] A AD ¥ HEte] whE HolB & o] &ttt Ao =
GHE-DBO| A = 21742 101cm~230cmE 10cm W9 2 13 #4855 Al=
26kg~300kgS Skg G & 11 @M 2 F-H-3F3 o)

Waist, body mass index, blood test, Urine test & 235 53l 72 o4& &
A= g AAA ANV E A EAIE LA A2016-1135) 0] vhet A ko)

H| o] W = o] ARgakglt.

ol#f 3 7-& GHE-DB & 3-9| 74/m] 44 "9l 7158 vedt

o
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[96]

[97]

[98]
[99]

16
[3£7]
No. Feature Status
Normal Abnormal
1 |Body Mass Index(kg/) 0~29 30~300
2 WAIST(cm) male: 50~90, female: |male: 90~130, female:
50~85 85~130
3 |blood pressure hight |[60~139 140~400
(mmhg)
4 |blood pressure lowest [40~89 90~250
(mmhg)
S |Blood sugar before |25~125 126~999
meals(g/dL)
6  |Total cholesterol(mg/dL)  [40~229 230~999
7  |hemoglobin(g/dL) male: 12~16.5, female: |male: 0~12, female:
10~15.5 0~10
8  |Urine protein Negative Positive
9  [Serum GOT(U/L) 0~50 51~999
10 [Serum GPT(U/L) 0~45 46~999
11 |Gamma GTP(U/L) Male: 11~77, female: [Male: 78~999, female:
8~45 46~999

Azl A 52 A A2 A el geletr] fsf 2003 H 20131 74
. 53], GHE-DBY| A2 &0l sz 2o A=
| M3tE SA 6] e A3t S3ha Ad/ml Ao Wk ek

Al A B A2 A D83

Z}Zbol A A S8 g HEH 2 Ay E o] 2013 7|5 ICD H = FOO(Dementia in
Alzheimer disease; G30), FO1 (Vascular dementia), FO2 (Dementia in other diseases
classified elsewhere (Dementia with Lewy bodies, Creutzfeldt-Jakob disease, and
Dementia in human immunodeficiency virus [HIV] disease are included)), FO3
(Unspecified dementia), G302] 5= %] ul(DM)$} NC(normal control) Z
T E AT}, o] 7] A, 'FO0, FO1, F02, FO3, G30' 7] -2 &0l A x] ul| §k 2} of] ]
o7 Hxua Ader] el Abgshs A e =Foln

C. Approach (Longitudinal study-based dementia prediction)

Ao M= v F 7 T & S et itk A A, el el o R
ol o] Auj = e o= FHl A& Aolth &4, AT 24

! I =
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[105
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o] 2 (disease history)< 2] & ©]| & (medical history) T oA 7} T 28 AR A

ol A HA) 7HE & F8 871 9@l 2003+ 2013744 o] 7S o =

o] =& A3t o & o] o ofol gl & ko] A5 Blulsty] 915},

2013 Rke] A B2 FAH A M EE w| o] 22l (baseline) 2. 2 A A 315 T}
B Ao = X of| Z& Ygk H e B Vs At A QE

A&stdet. 201398 3 Hato] 3, 5, 74, 99, 119 9] 23

Tdstar, A9 A3 ghe] Wl E naslgl). ofol vle] vt 5

A ol )@ A4l 1] A Wl o] Ae] Malrl A a1 sle] v wE skl
= WA 71 A A o]E o] o Eke S FolEly] YA thE A E 39
H B 23 H A AR 23S A8

3. Experiment

A REFE

ANASE e A8e7] A8 B8 e FHES 4830,

() 654 o] ol Al KNHIS= 219l 3HH 8 A7 A 7S A F3hc}, 1A
AZAXA Axbo] o] &8 93 20037 E 20131 Alol o A 2ydnt} B E-S

FE3A Y () ()9 A8 23R 11,4438 S A913=d], 850 2
DM(X] vl 2 2H) T} 10,593 2] NC(tH Z 7, Normal Control) & A4 ¥ o At} (iii)
850 ©] NC9} 850" o] DM <= 219 F=5to] A 3ol AF&-3Fi v
E5E Az A, T 220130 50 AAAHNES e w0 S o
slo] =58 AIZEFI TR 2013 A AN S e w12 82,6137 0|1, ©
2003 FE 2013 BoF Ao g AL AANLG RFS 1012 14430
ICD = % F00, FO1, FO2, F03, G30 =5 2H= FH9l X WH%X}(DM)t
85078 o] F= ¥ ATH(512, 513). A v 7} obd =215 %(512), NC=
10,5937 0] 31(514), ©] T F2F9] FE52 8501 9] 2 ¢ HE-& F A T(519).
B. Experiment setting
Al o & gk AAg VA sk E 7S B sha A o5 RS
&5t fstel, 4719k o] KNHIS-SC H o] B H o] 2 of| 4] 850 o] X] ]
=13t 85078 of Il =15 A B skl e, 2 2 3= PIE-DBOI| A 4714,
GHE-DBeI| 4] 707}4], MT-DBel| A 26007F4] 2] 3 o] A1 &} = 91t
¥ 8 wo)agiole RAERM AL AR FaAS dFe] A 7=
Ao M= 2013 9] AHA Rk ARG T

gu
_gi

L

o N}L o
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[£8]
Year DB Features
2013 |PIE-DB |Sex, age, income quintile
GHE-D |height, weight, body mass index, waist, blood pressure hight, blood
B pressure lowest, Blood sugar before meals, Total cholesterol,
hemoglobin, Urine protein, Serum GOT, Serum GPT, Gamma GTP,
History of personal illness : stroke, heart disease, high blood
pressure, diabates, hyperlipidemia, phthisis, cancer), History of
family illness : stroke, heart disease, high blood pressure, diabates,
cancer
MT-DB [ICD-code
NAEH RS FQletr] Y% 7 A A9l Al E= 3299 ¢l
Mol 2=ekele] 7 AE o] AHAES Frhstel T
[3£9]
DB Features(Baseline + longitudinal data)

[113]

PIE-DB |Features of|increase/decrease compared to 2013 [income quintile]status

Baseline changing compared to 2013 [income quintile]

GHE-DB |Features of|increase/decrease compared to 2013 [height/weight/body

Baseline mass index/waist/blood pressure highest/blood pressure

lowest/Blood sugar before meals/Total
cholesterol/hemoglobin/Urine protein/Serum GOT/Serum
GPT/Gamma GTP/History of personal illness : stroke, heart
disease, high blood pressure, diabates, hyperlipidemia,
phthisis, cancer/History of family illness : stroke, heart
disease, high blood pressure, diabates, cancer]status
changing compared to 2013 [body mass index/waist/blood
pressure highest/blood pressure lowest/Blood sugar before
meals/Total cholesterol/hemoglobin/Urine protein/Serum
GOT/Serum GPT/Gamma GTP/History of personal illness :
stroke, heart disease, high blood pressure, diabates,
hyperlipidemia, phthisis, cancer/History of family illness :

stroke, heart disease, high blood pressure, diabates, cancer]

MT-DB |Features of|Yearly Information on medical diseases diagnosis

Baseline

2003 5E 2d 92 201174 5709 A3 MEE 20135 E H2 3,
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59,74, 9 11d o2 wrEglon, 7 A E= xpA o] EA] 4 w}aw 2013L4_E
e 74 O%r, 2013Lﬂ ﬂ%ﬂl A3 73 73 2 2
T

[114] Nfﬂgﬂ:mp‘ﬂ]o]/]tﬂaoﬂ 4%5’%%5‘]“]1 o5 24 ?'—TO}J— 7H <1
2 o] ¥ (disease history) ™ 2 4 2] 7§21 o] & ©] ¥ (medical history) 7] {H&
=

Abg sk Aol WS sk el 5 7 A el R E Sl

[115] A A, 4 2 9 (longitudinal model) 1-= 7] Q1 A o] H || tfgt 7] & A
1% (primary disease group)& AM2-3}1 a1, —irx—*, Pd2E SAE Ay
1+ (extended disease group)e ©]-8-3F3 T ¢ A§E S8l 7P =2 WS

2

Z9sty] 9ate], 2013 14 7ke] 715 The AFgahE 7B A 8-S A AT
E3H Aol Az A& 58] 913 H 2] )9l o= o] H Y|bE A4 s

pEE L

el el & A&t Aol dkar 2 A3 o 7H ol o] 7 o]H o] FH=
]

[116] C
[117] H A3 0

WEKA—E‘ 283514}

[118] WEKA+ 7] &0l ezl th o darg] &8 £3hehar oA 57
Ao 4] 78 i 7)o
AL QoiA B d Ao ALgaol) 85

[119] WA, 52 eS8 ol 5 B]& 44 3 7H(gain ration attribute evaluation) &

AR FTE. Z1e] a1 WEKACN A Al &8k 7 Al st WH =] 3¢ SVM(Support
Vector Machine)S A& 31t}

[120] ek 31 8] 52 Weka.classifiers.functions.SMOE- AF-2-3}21 31, calibrators=
Logistice AF-8-3F3 2™, kernel<> RBFKernel(C=1.0, E= 1.0)S A}-8-3} % t}. KW
a2} A FHE B-83819], 10-fold cross-validation method 2 ¥ 212 7 53} v}

[121] 3 7} Z A (Evaluation Measures)< Precision, Recall, “Z%] 31 F-measure-2-
o8-8kl AT

[122] 4. A3

[123] 7 24 (Longitudinal feature)-> W] o] 222} 1 212 (baseline feature)©l]
2002-20128d k2] A AL 2 W 315wk 8t Gl )

[124] 2 2.9 ](Longitudinal model 1)3} #| o] 22}Ql wdlo] Axli= ¥ 109
LER @l Th 4] 2.2 12 PT-DB, GHE-DB, MT-DB 9| ‘primary disease group'&
ALEEFA T} H o] 228kl o] A} = 69.0% F-measure ™ W gro, #4279 1.2
1.3%p~4.1%p 7} F-measure”} = 2}71= A& H.$ U} 2009-2013 22 0] 73.1%
F-measure = 7F4 & o =8 2 B0},

e
[
N
X
A
=
e
o

o
e
ol
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[125] [3%10]
Baseline Longitudinal model 1
Year 2013 {2003-2013 |2005-2013 [2007-2013 |2009-2013 {2011-2013

#Feature 55 366 314 262 210 158
True 614 638 613 630 648 648

positive
False 317 285 280 282 274 292

positive
True 533 565 570 568 576 558

negative
False 236 212 237 220 202 202

negative
Accuracy (%| 67.5 70.8 69.6 70.5 72.0 70.9

)
Precision (% | 66.0 69.1 68.6 69.1 70.3 68.9
)
Recall (%) 72.2 75.1 72.1 74.1 76.2 76.2
F-measure (| 69.0 72.0 70.3 71.5 73.1 72.4
Po)

[126]

4 2.9 2(Longitudinal model 2)°| A= 7| ¥ A ¥ 135 (primary disease group)

thal &4 A v 713 (extended disease group - Primary disease group E extended to
E00, EO1, E98, E99; each a primary disease group extended to 100 codes of extended

disease group) S AFE3 T FH 2 d 20l A wdl g ulgto g wdlS

SHAISH I, E 110] 34 21 29) ATHE o] ekl H ek AL

LHERA AT
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[127] [3%E11]
Baseline Longitudinal model 2
Year 2013 |2003-2013(2005-2013(2007-2013 |2009-2013 [2011-2013
#Feature 55 8,106 6,506 4,906 3,306 1,706
True positive| 614 611 606 609 621 614
False 317 188 160 135 134 110
positive
True 533 662 690 715 716 740
negative
False 236 239 244 241 229 236
negative
Accuracy (% | 67.5 74.9 76.2 77.9 78.6 79.6
)
Precision (%) 66.0 76.5 79.1 81.9 82.3 84.8
Recall (%) 72.2 71.9 71.3 71.6 73.1 72.2
F-measure ( 69.0 74.1 75.0 76.4 77.4 78.0
Po)

[128]
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] = H] 44 3 7H(gain ratio attribute evaluation) 1 &
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[131]

[132]

[133]
[134]
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[3£12]
Baseline Longitudinal model 3
Year 2013 |2003-2013(2005-2013(2007-2013 |2009-2013 [2011-2013
#Feature 55 709 559 409 259 113
True positive| 614 623 625 633 619 611
False 317 78 79 82 69 67
positive
True 533 772 771 768 781 783
negative
False 236 227 225 217 231 239
negative
Accuracy (% | 67.5 82.1 82.1 82.4 82.4 82.0
)
Precision (%) 66.0 88.9 88.8 88.5 90.0 90.1
Recall (%) 72.2 73.3 73.5 74.5 72.8 71.9
F-measure ( | 69.0 80.3 80.4 80.9 80.5 80.0
P)

T LUA H 62 FARE 304 A& Ao 23 A4S A GHE-DB
ool AAbel A 571K 4 3 MT-DBSF & 5 &4 AW 7155 (extended
disease group)®| 757+ 54& 23t} 7] E A Y

RGO AAE A A5 Tl Lol A A AshE L3kek, 7] E A
1M AR E B AR E T AlRel AEE A v Ak ¥

1
I
ek 7B A 135 Sof 19 A2 vl 7 = e FE A A3
1
ol

548
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Al ol 5 ZElS =8kt vheFe A o] WA H
7

FEA717] el A A 5

o 32
&
BY:)
N

)

D)

>

e

iyl

o3

o Zstzelel gol A f1

o O = ;j
EE2 ubgoR v dF BuS TEsEE R ARY




PCT/KR2019/002350

WO 2019/168334

23

i
A
N1 2] &) 5 o] ¥ (medical history)©|
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739
[ -3 1] Al S5 Aste] 7 At EA 2 e E ALgALe] o5 HolE &
A el st FA 2A,
A7) AHEARe] ol w HIolH B VxR, V] AW Z AAE 9] 4hE& A
1At A 2 Qe Eojop & o' HAg et AAe R 2
A7 Aol AR AV 4 AFdES] o= O]To'l;ﬂ o] &
AEES 45t HolE A E 445 E3hetal,
A7 A A g ol A A d7] ZF A E-& Hyperfunction of pituitary
gland(* 8}#)| 2 #}t} 7] 5), Hypofunction and other disorders of pituitary
gland(> 3F=A| 7|5 A3 2 7] €} 4oll), Other disorders of adrenal
gland(F+-41 9] T} & 2 3 2 Unspecified protein-energy malnutrition(=5-73
Gl o 4] G Ax)yE E3EtE Al 7 AEE F Aok o=
3Fu}-2}, Calculus of lower urinary tract(.2 2 2 4]), Urethral stricture( 2. %
3 2h), Other disorders of male genital organs(‘eH4] A 21 7] 2] 7] €} 2 3,
Inflammatory disease of uterus, except cervix(Ah-g 742 Al 2 ¢+ 2}
A5 22 2 Polyp of female genital tract(S]7d A2 7] # 9] =5 §)&
¥l A2 i AEE T o] o] - FFu e}, Kyphosis and
lordosis(-+9+5 2} A 7+5%), Spinal osteochondrosis(% 5 & 1 45) &
Psoriatic and enteropathic arthropathles(ﬁ’d 1 2| A A A oS
Egtsli= A3 o AR E T A o] o - dF 9}, Ascites(357), Retention of
urine(A ¥ H.§-), Voice disturbances(£-7d “&°l), Malaise and
fatigue(= 3 7+ 3} 3] 27}), Enlarged lymph nodes(Z o ¥ 32 4), @ Systemic
Inflammatory Response Syndrome( 2l 45 Wb-g- S5 & E3sh=
A4 AAE F oA = ehtE sk A& S 2 o= VA st5 &
3k X uf] o] 58 ol H A2l 4A.
773 2] Al 13kl Lol A,
A7) AEARe] ol & Hl o] Bl = ALE-AFo] ¢
M EE AW S8 FAlshE Al
3k X uf] o] 58 ol H A2l 4A.
47331 A1l oA,

mm
)
fu
3
)
Ot
i
uly

#47] dlol B HE T4 %7k TAsH= Hlol B AlER AL el 22 74
olste] AN o AHE FHF= AL 5H O = A 42

ot
rf'

A o 2§ o ¥ A 2] A

[ 4] Al 1 8ol lof A,
71 71 AA | A &2, Hyperfunction of pituitary gland( 3} =) ¢] Z}t}
71°5), Hypofunction and other disorders of pituitary gland(hﬂ SHEA 7] s
A5k 2 7]l AFoll), Other disorders of adrenal gland((+419] T} & 2 2},
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Unspecified protein-energy malnutrition(& 57 T A o 1] %] 4 2 =),
Calculus of lower urinary tract(.2. 2 Z4]), Urethral stricture( 2.5 3 2}),
Other disorders of male genital organs('2/d A2 71| 7| e} 2 &1,
Inflammatory disease of uterus, except cervix(AH-g 74 A ﬂ Sl 2}
A 54 # 2, Polyp of female genital tract(¢]7d A 2] 7] #2] & &), Kyphosis
and lordosis(<¥ %52} 2 7+5), Spinal osteochondrosis(# 5= & Oﬂ A5,

3} 4

Psoriatic and enteropathic arthropathies(71 2 25| 21 4

ﬂi
O\_/

Ascites(¥7), Retention of urine(Z% X.f-), Voice dlsturbances( é
Malaise and fatigue(& 3 73} 3] 27}), Enlarged lymph nodes(Ztl] & 32 4),

2 Systemic Inflammatory Response Syndrome(# 21 ¢ 5= HE-§- )&
°|

EehE s SR 3= 7| st5E B35 A v 58 ol E A
2=,

(751 A4l 9leiA,
A7 7] 4 H AA 52 Total cholesterol(F 8| 2~ H| &),

Hemoglobin(3)| 2= 2 11), Serum GOT(E % GOT), Serum GPT(& % GPT),
Gamma GTP(Z 7} GPT), Other disorders of pancreatic internal secretion(F]| %4
1] 9] o & A 3h), Vitamin D deficiency(B] EFYl D 23] 57), Other
disorders of thyroid(” | EF 4444 & 3, Malnutrition-related diabetes
mellitus(d & A 29} #Hd¥H J =), Dementia in
Alzheimerdisease(& = 3}o| ™ ¥ X]ul), Vascular dementia( & ¥4 X] uj]
Mental and behavioural disorders due to use of alcohol( ¥ = }%Slfﬁ Q13
A2 4 85 “oll), Acute and transient psychotic disorders(=7 2

A XA Q1 G A1H AFell), Unspecified nonorganic psychosis(25-7 H] 7] 4 %]
A 21", Unspecified dementia(25-* %] ul), Bipolar affective
disorder(¥F =7 A& “oll), Depressive episode(-F-= 5 ol I 4~ =),
Delirium, not induced by alcohol and other psychoactive substances(* 2!
bk, ehaia BV e A = ol o El] A g A A e,
Eating disorders(%] 2] “dol), Psychological and behavioural factors associated
with disorders or diseases classified elsewhere(T}2 3Ll A H-F 5 Aol &-i=
A A g Aa]d 29 2 85 Q92l), Other mental disorders due to
brain damage and dysfunction and to physical disease(™ <=/} 2 7|5 ol

W AA Azt o R sk 7]eF 4 Al A 3h), Schizophrenia(d 2] ¥4 %),
Parkinsondisease( 3 %1 <= ¥), Secondary parkinsonism(©] 2} 3} 71> 1),
Parkinsonism in diseases classified elsewhere(C}E 3Ll A H-F 3 2 9]
u}71<= W), Alzheimerdisease(& = 38}o| ™ ¥), Other degenerative diseases of
nervous system NEC(4173 4] NEC| v} ¥ 34 A ), Epilepsy({F3),
Status epilepticus({+2 22} 2J-El), Transient cerebral ischaemic attacks and
related syndromes(Q A] 4 o 3] A 22} 2 & F=23), Vascular
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syndromes of brain in cerebro- vascular diseases(*s] &3 A 3hof| A = o] &3
297, Disorders of other cranial nerves(tFHE | A1 74 2] Aoy,
Hemiplegia(®t4! 7}H]), Paraplegia and tetraplegia(7FH] €} A}A] ®}H]), Other
paralytic syndromes(THE 7Y 3-%-37), Hydrocephalus(5=7%), Other
disorders of brain(3d 2] T}& 2 1), Other disorders of nervous system,
NEC(21 74 7l NEC2] t}& 2 3}), Other disorders of nervous system in
diseases classified elsewhere(TF& 3Lo) &8 28 ANA A& &
72 3H), Hypertensive renal disease(2 & §} 212 21), Subsequent myocardial
infarction(F-2- 41 <= 74 A1), Cerebral infarction(*] 74 A1), Cerebrovascular
disorders in diseases classified elsewhere(TFE- 3Lo| A4 F-F3 2 2] Y]
& 7 AFof]), Sequelae of cerebrovascular disease(*s] &3 2 3o T H/-59),
Aortic aneurysm and dissection(t] -9 & 7 2 353}, Stroke, not
specified as haemorrhage or infarction(& & o] 1} 7 A 0 &2 WA ¥ %] &F-&
%), Acute nephritic syndrome(=74 4194 5%"), Chronic kidney
disease(RHd 214 2 31, Glomerular disorders in diseases classified
elsewhere(Th 2 3-ol] B8 A ¥ o] AL+4-A] A 31, Faecal incontinence(TH ¥
2153, Abnormalities of gait and mobility(}. 3 2} o] & 2] ©]/}), Unspecified
urinary incontinence(2 54 22! 5F), Somnolence, stupor and coma(Z +r,
T2t 2 2= AJH), Other symptoms and signs involving cognitive
functions and awareness($1 2] 7|5 L Q11| e} IHAE 7E} F4 L A3,
Other symptoms and signs involving general sensations and
perceptions(d WA Q1 72k} %] 72 £ 3¢k v} & Sk % %), Symptoms
and signs involving appearance and behavior(®] ¥ ¥ 85 #HH 44 2
% ¢, Fracture of skull and facial bones( 7l &3} & = # 2] = 4), Open
| /=), Injury of other and unspecified intrathoracic
organs(7| B} & A B #] &2 F5F W A7) 9] £/, Open wound of

forearm, (5) Fracture at wrist and hand level(Z 5 2] @& /4), Fracture at

wound of thorax(&

wrist and hand level(¥>5 2} €=9] &), @ Injury of muscle and tendon at hip
and thigh level(3] 2] £} M A o] +53 & LS o £3ste 512
SR o= stz 7 st 3 A v o] 58 HleolH A A
A 4 3ol A,
A7 AAF = B AR E T, F Sl E L 40~229 mg/dLE T

[e]
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HI A= YEb = ko= A sy,

P34 GOT+= 0~50 U/LY o 4-3)& Vet &= gte = A skat, 51~999
U/LY of 9177l & vEbd &= ghe = A sh,

9% GPT+= 0~45 U/LY Wl A= Ut = gt = A 5oL, 46~999
U/LY of 9177l & vEbd &= ghe = A sh,

74t GPTY= HAFe] -0l 3= 11~77 ULY uf AAaFel& Yelf= gto =
A8k, 78~999 U/LY Bl A4 Yetl+= gte = dg st
A2Le] 9ol = 8~45 ULY ] A& vetl+= gt e = A4 star
46~999 U/LY Wl H| A= HEh &= o= AAst= & 5o =
sh= 71 A S B8 Al vl o 58 HlolE A A

A 6 el JofA,

A7 AAY = A7 AR E F 5 Fd2EHE, 220, 3 GOT,
2 GPT, 47} GPT o] 9] 2] AHA 52 1 A3 &4 © BEA F o=
StUE Ut &= e s A= A& SR o= 7|4 g5 &
Al o 58 dlo] B A e A

Al S5 Aste] 7 At EA 2 e E ALgALe] o5 HolE &

A elshE W 0 R A,

7] Abg A ol % dolEl & 71 %R, 7] 44Y 7 AAE] e 37
A4 F AR A H o of T ko MYshiz A @A 3
7] A AANA AR 7] 7 ADE] GOR o] Fol 1 dlo]E]

MEE FAste tolH ME 74 92 & 283k,

A7 AA g A A A H A7) 7 A2 52 Hyperfunction of pituitary
gland(* 8}#)| 2 #}t} 7] 5), Hypofunction and other disorders of pituitary
gland(> 3F=A| 7|5 A3 2 7] €} 4oll), Other disorders of adrenal
gland(F+-41 9] T} & 2 3 2 Unspecified protein-energy malnutrition(=5-73
whul o 4 %] Qe A 2)S E3tstE Al v A E F A o]k ol
3Fu}-2}, Calculus of lower urinary tract(.2 2 2 4]), Urethral stricture( 2. %

3 2h), Other disorders of male genital organs(‘eH4] A 21 7] 2] 7] €} 2 3,
Inflammatory disease of uterus, except cervix(Ah-g 742 Al 2 ¢+ 2}
A5 A 3H 2 Polyp of female genital tract(o] 4] A 2] 7] o] 2 1) &
ESIelE A2 o AHAE T H o] & of = 3Fue}, Kyphosis and
lordosis(-+9+5 2} A 7+5%), Spinal osteochondrosis(% 5 & 1 45) &
Psoriatic and enteropathic arthropathles(ﬁ’d 1 2| A A A oS
Eglel= A3 T A E F H o]k of = 39}, Ascites(E-5%), Retention of
urine(A ¥ H.§-), Voice disturbances(£-7d “&°l), Malaise and

fatigue(= 3 7+ 3} 3] 27}), Enlarged lymph nodes(Z o ¥ 32 4), @ Systemic
Inflammatory Response Syndrome(# 2l ¢ % Wb ¥ 31)& E3al =

A4 AAE F of = shbE TaehE AL WO s U A5

é
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4% 9]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

28

S A vf ol S8 ol E A2 .

RN E BN Fa) S 2
54 A o) 28 dlole] Hel .
8

Al 8 &holl §lof A,

A7) Hol8 A E= AEAbe] HZ 7 o]5te] A o8 AW E
e A4S BA0R o= 7 o1 s Bak Au] 28 tlo]E A
W,

A 8 gl A,

A71 71 A 8 2H- &-2, Hyperfunction of pituitary gland(* &}<= 4] 2] 2t}
715, Hypofunction and other disorders of pituitary gland(* s}~ 7|5

A5k 2 7€ AFoll), Other disorders of adrenal gland(F+41 2] t}& 2

=
Unspecified protein-energy malnutrition(Z 57 Wl of 1 %] & ¢F 2l %),

gh),
Calculus of lower urinary tract(. 2 2 2 4]), Urethral stricture( 2.5 3 2}
Other disorders of male genital organs(‘e-/d A 2] 7| 2] 7] €} 2 31,
Inflammatory disease of uterus, except cervix(Ah-g 742 Al 2 ¢+ 2}

A 54 # 2, Polyp of female genital tract(¢]7d A 2] 7] #2] & &), Kyphosis
and lordosis(<FR+5-2} 2 7+5), Spinal osteochondrosis(# 5 & 14 %),
Psoriatic and enteropathic arthropathies(?ﬂ’d 1 2| A A A ),
Ascites(3+9), Retention of urine(A % X ), Voice disturbances(=7d “3-°l),
Malaise and fatigue(& 3 73} 3] 27}), Enlarged lymph nodes(Ztl] & 32 4),
2 Systemic Inflammatory Response Syndrome(# 21 ¢ 5= HE-§- )&
E3tete A 5 0= st 7| ggs S8 A vl oS58 dlolH A

.

A 11 el A A,

A7 7] 4 H AA 52 Total cholesterol(F 8| 2~ H| &),

Hemoglobin(3)| 2= 2 11), Serum GOT(E % GOT), Serum GPT(& % GPT),
Gamma GTP(Z 7} GPT), Other disorders of pancreatic internal secretion(F]| %4
1] 9] o & A 3h), Vitamin D deficiency(B] EFYl D 23] 57), Other
disorders of thyroid(” | EF 4444 & 3, Malnutrition-related diabetes
mellitus(% & A 2ok % H T =), Dementia in
Alzheimerdisease(& = 3}o] ™ ¥ X]ul), Vascular dementia( & ¥4 X uf}),
Mental and behavioural disorders due to use of alcohol( ¥ T2 A& © &2 Q138
A2 4 85 “oll), Acute and transient psychotic disorders(=7 2
PR

N

2

AA] A Q1 H A H Aoll), Unspecified nonorganic psychosis(2 5
A A1 H), Unspecified dementia(& 57 ] ull), Bipolar affective

disorder(¥F =4 A& “ll), Depressive episode(-F--% % o I A=),
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Delirium, not induced by alcohol and other psychoactive substances(* 2!
e, 3 W e AL SH ol o FREA e AN FaEh,
Eating disorders(%] 2] “dol), Psychological and behavioural factors associated
with disorders or diseases classified elsewhere(T}2 3Ll A H-F 5 Aol &-i=
A A g Aa]d 29 2 85 Q92l), Other mental disorders due to
brain damage and dysfunction and to physical disease(™ <=/} 2 7|5 ol
2 A A Asko 2 o1k 7 el 44l A3, Schizophrenia( A ¥4 %),
Parkinsondisease( ¥} %1 <= ¥), Secondary parkinsonism(©] 2} 3} 71> 1)
Parkinsonism in diseases classified elsewhere(C}E 3Ll A H-F 3 2 9]
u}71<= W), Alzheimerdisease(& = 38}o| ™ ¥), Other degenerative diseases of
nervous system NEC(X 7 7] NEC2] t}& & &) 4] 2 2h), Epilepsy(H2),
Status epilepticus({+2 22} 2J-El), Transient cerebral ischaemic attacks and
related syndromes(2 A] 4 th 3] P A wkzF 2 7 3398, Vascular
syndromes of brain in cerebro- vascular diseases(>] &3 A3lol| A = o] &3
297, Disorders of other cranial nerves(tFHE | A1 74 2] Aoy,
Hemiplegia(®t4! 7}H]), Paraplegia and tetraplegia(7FH] €} A}A] ®}H]), Other
paralytic syndromes(TF2 v}H| 5-937), Hydrocephalus(5~-7%°), Other
disorders of brain(*] ] Th& 2 ), Other disorders of nervous system,
NEC(%!7d Al NEC4] t}& 2 %), Other disorders of nervous system in
diseases classified elsewhere(TF & 320 ¥-75 Ao A A Al 52 th&
72 3H), Hypertensive renal disease(2 & §} 212 21), Subsequent myocardial
infarction($-2 41+ 74 A1), Cerebral infarction(*s] 74 2Y), Cerebrovascular
disorders in diseases classified elsewhere(TFE- 3Lo| A4 F-F3 2 2] Y]
& 7 AFof]), Sequelae of cerebrovascular disease(*s] &3 2 3o T H/-59),
Aortic aneurysm and dissection(tl-& ™ & W 7 2 8|58}, Stroke, not
specified as haemorrhage or infarction(& & |1} 7 2] © 2 WA ¥ %] gk
%), Acute nephritic syndrome(=74 4194 5%"), Chronic kidney
disease(RHd 214 2 31, Glomerular disorders in diseases classified
elsewhere(Th & 3ol F-5¥ 2AH o] ALA] A 31, Faecal incontinence(TH ¥
2153, Abnormalities of gait and mobility(}. 3 2} o] & 2] o]/, Unspecified

urinary incontinence(2 54 22! 5F), Somnolence, stupor and coma(Z +r,

2

T2t 2 2= AJH), Other symptoms and signs involving cognitive

functions and awareness($1 A 7|5 X A X<} AR 7 e} T/ D A5

Other symptoms and signs involving general sensations and

perceptions(Q §F2) €1 7+ 243} A 248 L33k o} & A4 a1 A ), Symptoms

and signs involving appearance and behavior(®] ¥ ¥ 85 #HH 44 2
% ¢, Fracture of skull and facial bones( 7l &3} & = # 2] = 4), Open

wound of thorax(&F<] “J]), Injury of other and unspecified intrathoracic

2
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[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

30

organs(7| B} 2 A A ¥ X &2 FH Ul 7] 9] +=4)), Open wound of
forearm, (5) Fracture at wrist and hand level(Z 5 2] @& /4), Fracture at
wrist and hand level(¥>5 2} €=9] &), @ Injury of muscle and tendon at hip
and thigh level(3] 2] 9} 3] ¥ %] o] 253} 3= F4hS& o E£3at= A&
EX o= 3= 7|/ g s S Al o S8 o] E A W,

Al 11 &l 9JofA,

7 AAY GAE BV AL E F, F ZEHE S 40~229 mg/dLY )
Qs vetl = ghte = A skt 230~999 mg/dL Y o B3 &
LER = gho = A e,

FRFENL 2] A o= 12~16.5 g/dLY W] A4S e =
o2 A8k, 0 g/dL o)A 12 g/dL v kY v v A4 At el S

oz AA3E, =] 7 $-o = 10~15.5 g/dLY W] A S YER =
oz dAF a1, o] zx}2] 9o = 0 g/dL ©] % 10 g/dL v R+ ]

B A4S YER = e g s,

P34 GOT+= 0~50 U/LY o 4-3)& Vet &= gte = A skat, 51~999
U/LY of 9177l & vEbd &= ghe = A sh,

D7 GPTE 0~45 U/LY ol AA91S YeEb = ko= A4 sta1, 46~999
U/LY of 9177l & vEbd &= ghe = A sh,

7k GPT= B A 7 $-ol = 11~77 U/LY u] 448 Vel &= gle 2
AAsEaL, 78~999 U/LY W) vl A4S et = 4tes 44

A2Le] 9ol = 8~45 ULY ] A& vetl+= gt e = A4 star
46~999 U/LY Wl H| A= HEh &= o= AAst= & 5o =
shi= 714 g5 S8 X vl o 5§ dlolH A .

Al 13 gol] glof A,

A7) AAY GA= A7 ARE T F FUEHE a8
GOT, &% GPT, 71} GPT | £] o] AHAE& -1 Aslo] &4 I L&A
o] - S YER = gto s AAstE A& B o= et 7]
E 3k X uf] o S8 ol H A2 Wy,

Agg WA A48} 5 o] == dpite] el 71 Al 7] A 35S g A v
o 5§ dlolH A WS HAFE Al 8lo A Ad)str] 9t

71 AA g A A AAE A7) A AEE ] FHo R o] Foi Xl H ol E
AEES A8t HolH AE 44 dA & 23814,
A7 A2 @A A AAE A7) A AHE & Hyperfunction of pituitary
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(7478 17]

[7d7-8F 18]

[7d7-8F 19]

31

gland( 374 2] #t} 7]5), Hypofunction and other disorders of pituitary
gland(™ 3FA| 7|5 13} 2 7]} #ell), Other disorders of adrenal
gland(F+-41 9] T} & 2 3 2 Unspecified protein-energy malnutrition(=5-73
A of| 1 %] o % N}—)% EgtshE Al A E F A o]k ol
stuE E3tet= e SH 0 R sk A stE s S8 A v o 58

{1l Ael 2y

3

Av) o2& Aol TS YN 2 G D Aol ol % vlolE] E
A el shz P o 2 A,
A7) AbaAtel ol m ol e & V|22, 7] AAE 7 AR B kg 4]

7N ASt A = dHeofof e ghom dAsh= HAe v 3
271 AA g dAlel A AAE 7] 24 A 59 gho = o] Fox ol H
AEE A ol AE 74 dAE 2331+,
A7 A @Al A A 7] 7 A& Caleulus of lower urinary
tract( 8- &= A A, Urethral stricture( 2. 5= 3§ Zh), Other disorders of male genital
organs(‘g7d A4 719] 71 €}l 2 #h), Inflammatory disease of uterus, except
cervix(Aba A HF-HS Al Qg A}5- A Fd A3 L Polyp of female genital
tract(1d A2 71 el Z & X6k A2 o AEE T Aol o=
e ZaetE AL ERoR St 74 shES Ba Xu) o =&
dlol g A Wy,
A o) S& st Al St G A 2 dHd AFEAHe] o R HolHE
g eh= R e EH,

_I

|

N oo
é
19

>4
o
N
HU

9
E
A
s
(o]
ey
m%
§5.\11_4
o
il
i
o
Ot
o,
rlr
L
2
A
L
)

e

(o]

‘ﬂE = ?H 0}# ‘3] ]H AE 74 @A & Egsty,
71 AA g @A A dA- R 7] 2 A2 &2 Kyphosis and

lordosis(-%-5H5 2} 1 9k5+), Spinal osteochondrosis(& 5 & 135 2
Psoriatic and enteropathic arthropathies(71 2 23| A A 74 o1y&

Eget= A3 AL E T AL o styE X A 5H o=
stz 71 A 8t5& Sk A v o S8 tllol B A& Wy

Al o5& Aste] 7 AstEAFA 2 Q) e /\}“QX}/] olg HolHE

A el shs WY 02 A,

F7] ALgAEe] o HolHE 722, 7] AAE 2 AR S 7S 4]

71 A8t AR 2 e Eofof 3t gk o 2 A shE HA ] v E
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