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4= F g d AAlde mE A Sl et oS Ao M o] ARgAF tufo]zel thEk s EF

£ o o Ade] mE AuBEAEgel U@ = el oE mde sk 2 Pl
Axje] 54 doly A%g w=AF Aol

wrge] oS el e Frb das =AIR Ao

72 GBMO whE A v $xle] X wjd s SAdel e 7|5 T2 E(feature importance) AIE EAISH Ho]

WS A7 G FAF g

=

woagel oy W 54, 93 IRES e4sE WS AREE w9 @ A FEEel e A
5 BxaW FHAND Aolth, ek, B owge olstel A ANHE AAdEe] gHE Sol ohe A
2 UhE tgd guE FAY deln, A B ANdEe ¥ uge JAvt e sn, ¥ wye] &3
= )G RollA BALS A4 7 AolA wEe] WEE fAsl FelF) S8 AFEE gol, ¥ wy
o 7] WFd s gold otk Ewe] Mwu wpaEstel, AR PALL AN fAR By
w7 AHgE & A

wOEAGA, ARG, A S oodn R, EE R 4 A 5ol mde 8w 54 (el A
e, B4, B PE 5o FARD)Y EAS AN, F49 549 2AS wASA e

2 A4, "A EE B, "A EE/E B F HoE s, EE A BEE/E B T s B 11 ol 59 xd¥
e Wl vee BuE KE S 23 TG 5 Utk 6B EW, A EE B A LB F Hojx 3
G EE A EE B F AolE s, (1) Aolm shie] AT £F, (2) Ao shiel BE EF, EE(3)
?ﬁl Z

% = ¥
% shitel A R Aol shlel B RFE Xt 49E F A9 & vk,
?_

it go
o
)
2
2
=
-
oX,
o

oW FALA(el: Al TALA)7F e TALA(A: A2 T "(V5HoR EE FAMoR) 9
o] ((operatively or communicatively) coupled with/to)" IthAY "HZ %o} (connected to)" Ytk <
o=, 7] o'l P8V Y] g8 8L AR dAHAY, tE FAELA(d: A3 F
2)E B3t A4E F Jdrta oldEojok & Fojtt. HHH], oW FAHL (A Al L)V UOE
84 A2 FAL ) "AH AAEo" AvhAY "HA FEE" At AFE wele=, ] of"
A7) 2 AL Aol tE FALs(e: A3 FARL) T EASA & SR ol & 9
F3lol| we}, o5 B9, "~of H3
= M7A¥ (designed to)," "~3}=
Ji=(capable of )"¥} v}Fto] AL-84
| ¥l (specifically designed to)"

[N
S

o

oA AbEE Ed "~stEE ¥ (e A4 E) (configured to)"S
able for)," "~3t= 595 7FA=(having the capacity to)," "~3}
% (adapted to)," "~3t=E ] (made to)," & "~ & ¢
go] "~ EE PAE(EE AAY)"e sugojyor "5
s }?}E—}‘] ou|skx] & 4 Q). SR 0—11—{1 }b}%]'oﬂlﬂ%j, "B = AE AR "= Eiﬂ_%, 1 AR 7}
8 A B FEEd A - et Ae o = . dE CETOUALB, 2 CE Seste
AR ZZAM"E i 2 FAs7] Y3 8 Z2AM(d: delt= Z2AA), £
2] Ao AFE st o] AMEY TraRES APFory Y FHES FYPT 5 e HE

Sl
)

@
=
ol
kil

I~

24
O

¥ (&

oo

e
ox X 5

fu

I T R N
il
)

Lk S
S 2 A A (generic-purpose processor)(e]: CPU T+ application processor)E 9u|& 4= dt},

B A AHEE Gol5e A 5RF A dE Awels] fa A Ao, te A

FAE owsk ofd & Utk 4o mde Tl Wuas daed fex b @, 249 ¥d
itk A1eHelAL HetHel golE XA o714 AEEHE golEe B EAdl AR s]&RelelA

el QA A4 Aol ela) Adwbom oldE: AT BAW nF A S k. B EAd A8H fof

o
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5 3 AurHel Aol 4oE oS, wal sl%d BuA AAE oulsh BY E fAE ulz d4d
S oQom, B EAdA WusA gelsA o W, oldHel AL Hushl F4He v AHA g
Aol weA, B BN gold golANtE B Fael AA 5L WAGES 48 & g

® o) oje] AAdE 77t B45o] REHow wi AAHow Az A% wr 2d sbseh, Bdd
7 FRE AT = URol NEAOE TR A% R FHo| shsHe], 2 ANdE] Az ate] HAA
o AN A FE Q3 A BAZ G A4 Fed

& GAMA AREE = Sl A" s AdsdSdS dSstaA sk EE e ouE = A o

=01, /WA=, A #Ad s Qv

ol gk oS e

=1 5 =
Ayl gl it A5 wHoesA, A At F FuARTE Al 1 Ase 7154
ol ! 1 7)E

1) dlolEl, A4 &% dolE W S % HolEE Falshs wA(S10) B 7] 4 T
258 FhE A1 8 2 A fAe] F ERARYE A 1 AEd 15H A 2 2L Az, A 1A
omRe v AFE AF A B3t 0§ Al 2 AR Boke] WAE v} FAe] AMPBHIFHS %
Sus PAE A% BAg ol gate], FAE 44X dolE, A4 &% doly % Fu A% HelHE )z
2, Al 1 AR RRE el 248 94 Az 43 ool Al 2 Az Bokel wAlE A #Ae] AvjaEe
Zae dZas wAS1200S T

T g dolEs A fkxke] Aol F-#uo} 9= dojYE
of A= AL otyr, FhvE 2 AME
E

hva
—a-
@ 4 g tE el 2z 439 &

1 B4 vrtel =2V E J1S () He #4084 Qovt, ol A
Ut olul, * BRAE Avl BAE wASE oA, Av) B 4%, 294 @ o

A= Qe ,
A BE X 5 A

FalstE WAGLONA A 1 AL F ERAZ Av B4 ERE ST B AR oud & gt
Z, A1 A ALl U o AuE AFes d ooldel Az Jud & vk, 9%
Sol, Al 1 AR AT gl UE A5 A% APwe dEvy e 249 94 Az A9 54
2k elma 5 glew, old, el AW U AZe Av) DRl ofk Fu AZS elm@ 4 glon}, of
of AEEE Ae ot

St dEeE BAS1200004 o8 o wele Al 1 2% @ A 2 29ld] lzale] SuHw, oo uw
g, Al 1 AZeRRE we AR A A Gt olFe] Al 2 A7 Beko] wAE A B2k AvjYEA
F4e A53ES 748 + Ao

S 5o, dF3t= GA(S120)04 o] & dF 2de 2X~¥ 37 (Logistic regression), =2 Hl# 9
%] (Cox proportional hazards) =2, ZA|E(logit) 22, thd ZZHW (multinomial probit) 22, thg =X
E 29 ¥ (ordered) 22y R4 AY 2AE B4l oolE (Weibull) 29, A|4>(exponential) 9, =
-2 X 2" (log-logistic) 2, ZI1%x(lognormal) =2, ¥ JtEZF-vlolof(Kaplan-Meier) EE F Hoj=
st = glon, oo AFEE AL olyd.  EI, oF A XGBoost LarE]F(Extreme Gradient
Boosting algorithm, GBM), RF(Random Forest), glmnet, cforest, CART(Classification and Regression Trees
for Machine Learning), treebag, kNN(K-Nearest Neighbors), nnet(neural network), SVM(Support Vector
Machine), SVM-radial (Support Vector Machine radial), SVM-linear(Support Vector Machine linear),
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NB(Naive Bayes), CNN(Convolution Neural Network), DCNN(Deep Convolution Neural Network) I+
mlp(multilayer perception)® ¥ie]&FS 7|Hke] Bl F% Qlty, o], oF RH] oS WHE o=
AE % 3a XA 3collA By FAHoE gREEE s,

ofell, d=sdh= EAI(S120)= =g o5 RS Foto], A @xke] Al 2 AIRE Fbel] A" Av) 2}
A

A YA EHE A5 5 Ak,

g, St WA(S120) 04 o] &F oS REe] e o] &E=, Al 1 891 R VE, d=¥ Tho]HAl
A AL, = JAX Wi 7FA = (Korean version of Clinical Dementia Rating Scale, K-CDR), 3t=at
A &=3'5H (Korean version of Activities of Daily Living, K-ADL)ZAF 2 3=t 529 A7 EA
(Korean version of the Big Five Inventory, BFI-K)ZAAF & Hol& sU=RE 82 4 gom, A4 2 29
2, g gF5, A g5, Yy vEF 27 el (physiological unmet needs state), HZA 22
(environmental trigger) = th¢l#AA Q<l(interpersonal trigger) & Ho%Z 39 dHeolHE X3+d 4

o FAldE 4 dA dely, AA &% deoly 9 £¥ &% deolye
2 oA 2 29l HoleE MICE(Multivariate Imputation by Chained
Equations) <xdZ, HA-HW HE3Min-Max normalization), EMAl <139 (Target encoding) %
SMOTE(Synthetic Minority Oversampling Technique) R o] 8" 4 o}, old AtE= RS olyy, §
HE 29 volH(raw data)7} A5 29 S5 9 o5 Edol] HE&H7] 93 vt dAe] whyo] B 23

=1

By FARoR | fHolgd i ZAZ=x(Missing Value)7}b & 2SS, ANEHo|AHAL wiEsol oA X
(Imputation)S AAIE 4= A= MICE due]Fo] Hg=E 4 Jdul. MICE ¢ueEe WA, AZH ] s Ho
B ] (Feature) & Z3} ¥H4=(Outcome

s Al H, 9499 A54 shuE v . 2 Y, A5 gig =
Variable)7} A& ¥, Yz IxE 48 WHAS(Input Variable)® AR ¥, A3 39 (Linear Regressio
[e)

ojuf, & el A Arjde] mE AuPFsASd g dF BN e A & dHeoly % +u &%
dloJElol]l tiale] Mgk MICE €aglse] A&Hqon, old wat, F4ld A &5 deoly 9 +d &%
olele] AZZo| thsle], MICE(Multivariate Imputation by Chained Equations)2 433t ©AE o £§gd
T Atk Yoprt, AA & deoly ® ¥ &% HolEe FAldE GA(S110)0A4 Y A AA s Hlol
H 2 £ g5 ol AdEE AL ofym, Al 2 819 4l &5 dlolHE X F Urt.

Holh, FASHE BA(SLOE Fatel $A8 34 94 dHold, AA FE doly o
1

Z md shgo] olgd A TR
(Categorical Features)?] A%, dF ZdS& st gddt oAl #gd Zdd gz o&" 4 flgol
wel, dmyS F3teo] A< ¥ X (Continuous Features)@ WEA|AoF )}, ojw, WE 3L One-Hot
Encodinge] ad & Urvh. I @] A AAdd wE AujP 55l dgt o5 e e olE A
k4 ki, B <lmYS Fdstgy. Buk A9 2 One-Hot Encodingo] H|¥ A, &7 A9 z

W 2 AE AT ¢ jla, XY it V1 9 A9 ferRnt S7he7] wiZell, Dataset®] b A
A9 Be Aol AT £ Qdrh. old, & Wyl o AAde] uwpE X Ae gl Uik oS WA
© e RFE 0,1 tAl 543 gER dAlse B Qlad S Sste] B dJAE WEsiglon, o, o
Ash= w2 2 Wl gk 23 M4 (Outcome Variable)o] S #ks AFE3F3ITH

w3k, FAlEE GA(SII0)E E3te] FAlE 4 dX dolE, AA &% dHelH ® £W &% HolHe o5
2dl sk o] &H Al 1 &% % A 2 &9l dHolHE HA-HY HFEsr A8E F dv. A% 9H
(Continuous Features)®] 7-9-, Zt 9 gt W7l @2, A5 A4l 8d Ed)d 22 A8 45,
£ "H9 J&go] AUXA AXNAY, HAiste EAV #AT 5 k. oo, & dyo] o A u}
2 Al s A Sdel g oS WhHel A= A% 3% (Continuous Features)oll tiste] HA-FHU BFE=3E 4
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o8, chFa At

pud 1l

mlo

FYsh= WE ST
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) H, X

o Ooff
o,
Ak
ol\
ox
tlo
2
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ol
o
N
o

wrh PR, AMPENATY G A5 treln(100)E AHEA Hrtels(200) 2T Av) A
0 A2 A T AT A A $AG0) B4 97 A U FE AT, £ FE qIHE

1 AzrozsE vg A48 94 Az A% 059 Al 2 Az Ek
%g Aol D00 ANDEAATHE AZeHel, ASE AT AHEA Hrhe] 2200 ABE F 3]

.

oo} o], AulAE AT FAo tdk =g Tulo] (100 AHEAL Tulel(200)0] AAE 9 NS AZ E
A 9 Aol ATHAY, JZelAold, wr mzaw Juz ATD 5 Aok, ke AAelAA ozl
dolelt FetoldE-Au BFeA ERE EPEE Fuz ATE 7 Ak,

the o2 AR} Tiule] A (200)% Xl 3H21(300) EH?‘_ theFst dlolEeF #aste], 9 HojX & AlFse ¢
8] (web server) B Eubd §] Alo]EE Aleshs Rukd §1 AW (mobile web server)oll iAl=3t7] $1% o
Hlo] 2= 4= Qo old AR &=

Hop FAFoR | AREA tHlo]A(200)E A WdEAlglEAtd tE oS8 U
(300)0 Wit XujP sl et Au AFS 2Asta, odF A3 dolgHE
Ho| A8 ATt AA FAEA, AutEE | gEZ PC (Personal Computer), =
stuE 233 4 Q).

olw], AREA} tlnlo]~(200)= Awl #x}H(300)2] F EEA(Main Caregiver)7} o]&3sh= tlujo]2olH | ojuj,

F ERAE Av) BAG00)E ARHOE Tk 4 £t owAY &tk

Holrh, AHgAt tubel (2000 A&E T BBAe] clubolziul ohjeh, Au] $AH(30008] AA ] FHw o,

uho] 2 (100) 23E Aw) 8}
JE7) % AFeA e

=
EX Y/EE P 5 F HoE

A #2H(300) 9] AA ZE B FH S SHOIH)T F AUe yutolaE XFE £ glon, ofd A=
T AL ok, dE 5o, AREA Hubo]2=(200)= AW #AE(300)¢] A &E B W Es SH01F)
g 4 Qe tulelaE BF EFE S oglom, ofZgdeld, Zrad, 94l e § HobeA o] A
2ulEE BB PC, ol ynle]lx, PC i AvWEE TV, LED SIGN 5 4+ th.

AREAE Hrbe] 2 (200)= A el tHEt 58 tube] 2 (100)ZHH A5 A 2AH(300)°l thek
1 Z23E qAN-S FE ®AE 5 v old, AvidEAdSE 2

=l 3 = A

e 45 Bl 93 d5dE AwdsAsAozZzA, 54 Aztel #AdE AAWA S (Psychotic
symptom), A5 S (Affective symptoms), #HY&E S/ (Hyperactivity symptom), EE7|E/Thal 574, ©]
s T, /oA T4 2 A/ AN 24E 2 8 5 o

2, DB(400)& A wjd-sHEsdell tigk 58 tiute] 4~ (100)o A€ dHeolHE Fy3ta, 1% o]
HE 722 AFsEs Adsidesdd tig odF A3 doleE AT 4 Aok, =, Avds4e s/
qet o5& ‘:]H}O]/\(loo)oﬂ FAEE Al 324(300)9] F EFRAERFH A 1 AZFst 71SE AW #x)
(300)2] 32 <A dolg, AlA g5 doly 2 1 5 dolge}, olE 7|22 dF" vl $x(300)° tf
Els X]“Hﬂ A7l ds T—ﬂ B DBoll A= 4= vk, yolrk, DB(400)+= A&d T4 4X dHolg, Al
A &5 dolg ¥ W &5 dolEiEnt ofyel, Xvl 22H(300)¢F #HHHE tpgs dlolHE BT A4 5+ 9
2“4, @]E 71E9] A #HA A EFEFEH FEE A 1 80 2 Al Fx1(300)2] T EEAREE

A MRS 715 % A2 eddes 23S 5 Y
DB(400)+= #/via g4l e] el et o5& ddslo] glom, AREAR Tnke] 2(200) 9k A v £t
ZHB00)el HRE o Z]Fe] 7= Sl= JE/\iﬂ%ifi TAE G Holgrt Amd el sdel it
58 Hnrte]=(100) 2H-H s o] Agd 4 vt

T 3av ¥ 9o o AAdd wE s g Ugk oS8 tiufo] 9] JfEgoelr)y.  ojuf, v
HAYZ 98le], & 3h 2 3¢S Fxdto] Ao},

T 328 Fxed, & U o HAAjdd mE AujalEAEsAdel tigk 458 tulo] 2~(100) = A4 (110),
EAR(120) ¥ ii/\ﬂ/ﬂ(BO)% Rri )

WA, AGF(110)= A gAY AujdsdeSd 53 dHE gds dolgeE A4 4 o, oYt
AA A AFE(110)E ZHA W=y 5], stetAz g9, HEnte] st= nfe]la= g9, 7= glY Y
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Wze) (& S0l SD EE XD vl®e] 5), W, SRAM, &, EEPROM, PRON, A7) ®lme], A7) t]xd, Frjx3
F Holw shte el A% dAE TIHE & Aok,

EAB(120)= HuldEA 2] et o =& tlule] 2(100)7F 9B x|l Exle] MEsEE AAs. =
AB(120)= G/ BAL o] &ate] A&} T]HFO] 2~ (200) 2 DB(400) Uolr}, o2 Amel AAH o] tierst
dolBE $4408 4 otk uy pAdeR, FAR(1200E A8A Hutolx(2000d AHHAY AgEo 9]
= A sl gig 24 A dlelE, A4 8% dolE 9 4w 8% doHE FA% & gon yoprl,
o Ap =i ‘1UH Aol g Au) B ol HolHE F4F & vk, EH, BAR(1200E AR T
Hpo] 2(200) 2 o SE AP Td Ads dad 5 v

ZZAA(130)E AZE(110) D BEAE(120)09F 22 715604 dAE Y, X Sxpe] Xujs=i e =ASs o=
) A% B duEe Fa - A

2, T2 AA(130)E BAE(12008 3] $AE doly =, Xv 3xe F ZEAAZHRE A 1
olf @ FW BE dolHS /|ER A 1 Ao
orol wAE A #A] AMBENFHE 53}

ki

o), ERAA(130)E J1Ee] o) B H4 EPeye FHE A
AL ARES A58 Al 2 898 A2 =
Bl WAE v} B9 AMBEAAFHE AFHES FHE o

Aol gk A BeAelSd T RS A5T = A

nop pAFeR, & 3pE Fxaw, B oawe] o Axdd g AiPsieede dFses 7
Bae 12 @ 23F ZANwave)E E3t] F3® Al 1 29 (factor 1) 2 Al 2 82 (factor 2)d 7]Z3}e], A
Atz RE v ZAFE 9 AZF A o] 3] Al 2 A7 Ftel] wAE X wiEA S (BPD)E ol 53}

1
P :
5% o5E o 29d 4 g,

o
i
2
[y

oI, FAL A 1A %A 2 AAE AEA kel % AR AUZHE TR F dovl, A5 nie
Sgwn ohyeh, A Bae] AMYFHAZY ASAE ol §E & Aok, Ueprt, vg AHW Y Azke

Skxte] of7F H AL G o, ofof Aty AL 0}‘45}

WA, Al 1 2 (factor 1) v #xke] w7 292 (background factor)S 2ud 4= glow o7 7|&, 3
o3 ol AHAASEN AL, S A vHE 712 = (Korean version of Clinical Dementia Rating Scale, K-
CDR), 3r= AW E4=852 (Korean version of Activities of Daily Living, K-ADL) % 3= 5892 A7

£ (Korean version of the Big Five Inventory, K-BFI)& X33 4= it}

olw, o|® 7% (nedical chart)e sloju Ul @xjo] gt Aw, ¥, 2E % st Au) A9 D 425

g YA MG E(R-COR) S A vje] FEEE BUely] 9% mFoln, oA 7HA 99y, Ad,
o 3y =

e 2 Al AT it A, A 2 B2 A4 0 uiA 5w ﬁgm@u}, A4
CDR AgolM A7t 2445 557 £ Avjolvw, R 0Fo] AAN=3}, 10] A% A, 2= FE% v,
o = A5 ofu] gk,

(K-ADL)2 AlAA&s =, did 7kg)7], &9 7ker], A, s o8, 24t
3HER AEC] glew, Ha Wels 7 WA 213 e

7V 2575 dAAAELFoA Bl EETE =55 AV F U

Stk 5891 A4 5 BFI-K)-2 /M A9 EA(trait) 5437 g =Folw, 57149 47 21020

“J(extraversion), 7N%d(openness), 13} (agreeableness), 4174 (neuroticism) 2 Ad24 (consciousnes

s)ell #dete 7o) 483 53R FAFEe dvh. A4 3 d3 A 1), 2¥A &> HE

), HEGF), 29 #UR), 3 a8 HGHE)Y Likert =R AFFHY, d=td 529¢ 474 EAl ot
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37 Aae 4 A4 QR FAHTTe o dAaeet FAEEY Iakst J4E Ak Fagle s ArgET,
A7t 54595 9 44 B3] =58 99 4+ Jdvk

I o, Al 2 8J(factor 2) Al 1 AZE Bt 71F5E A FAe] 23 80S v 4 Qo W
st AlA g%, At nE= Q7 A (physiological unmet needs state), 4% 22l (environmental

trigger) = tieldA A Q<2 (interpersonal trigger)S ¥&st 4= gt}
< AT (actigraphy) 9} 22 FHE G S, AMEAF fulo]~E o] &3}
Fo] FHEAIZE, EEAL 2 428 YA (100 keals/hour)E 9H e 4= Qlt),
st A nEE 97 A (physiological unmet needs state), 8% Q< (environmental trigger) 2
QA#AA 8 (interpersonal trigger)< F EBAZEEH 4 )15)H AvdsHe5d EA(BPSD diary)
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=
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3k o 8 fulo]A~(100)9] EZR2AAM(130)E AZEAzZ F3ddE 4 .
= 3T E3

ofel, &4 Ads A7) 2ZESO7E AZE AHEAF Huke] 220009 EAIF-E E
#AE = gl

& e 2 e A A mE A s s/del ek A5 Aol ARgAE Hrbe] = (200) 0 Wik i
=2

T 45 Fxaid, AR gupe] 2 (200)+= BAIF-(210), FEAIF(220), AHF-(230) 2 ZZAA(240)5 £33
=

FAIF(210)= AREAF Tlule] 2~ (200)7F €1 F- X9} Fale] JbEelEE AAst. AR (210)+ /54 T
A& o] &ste] AwjaEAE T gl gk 458 tnfo]2~(100)9 AZAFH AW T A Az et
o8& $A18 4 9}, BHu FAZ O, BAR(210)E Al 2 A7t wAE X)) 821 xujssaleE
ddE Ads FAE F 9o, o] xﬂf‘aﬂ% AL ol , TAF-(210)= AW #xpo] AwjPFAETHS

PINA & Qi A9 AAE © FAT 5 ek,

EAR(200E A} B4 ANAEIATY dud A% Azt olF

o) 34 9A R AA BE delElE tehhy] A% e Aedel s SRe ENT + Aok,

A% Bol, TAT(200F A A% E 3o AAFHATY 9AE BAY 5
E A1 ARYES A Bxe) AMAEANTY AAE /12T 5 A,

ofoll, FAIF(220)= HAI=AYS 3 = o, dF ¥, A A T AREAEe] AA9 dRE o] &%
)

A<
a1 T
A (touch), Al~==A (gesture), &4, T@l1 (drag), 2=¢to]= (swipe) =¥ W ® (hovering) ¥¥
1

11]'H(230)L oS 27 dlol’HE Yel7] g AFERF QI H o] 2~E AFstr] f18) AHSEw theFsk dolH

Aer ok, gksk AAde A AFE(230)E ZH A #H&EeE] B} (flash memory type), SF=UT]~=
E}?] (hard disk type), QE]U]E]‘H 7= wpolA 2 EFY) (multimedia card micro type), 7F= EFQIQ] Wi
(A& 59 D == XD "WlEe 5), @ (Random Access Memory, RAM), SRAM (Static Random Access Memory),
& (Read-Only Memory, ROM), EEPROM (Electrically Erasable Programmable Read-Only Memory), PROM
(Programmable Read-Only Memory), A7] ®wl=e], 7] g2z, Jv2ra = ZolL 3119 e AAujA =

3 =S Pt
xgek 4 9lhh,

L2 A (240)= SAF(210), FAIF-(220) B AZHF(230)9F s2F ThestAl AAEH, oS A3 HolHE y
BR7] 918 AREAE E o) AE Algsh] AR v WEes #3L 5 do
b 2 2R ggd dAdd HEHe d5 239 Bt

nE A e sdel Wk oS U

el ¥ a WA % 78 Fxstel, B wmel vhka 4
= 3

oA o] 5= oS Rde] BF7F Al thete] FAH o A

i

H

N

o, 2 el tFst AAde] mE s SAdel gk oS WA ol&HE 45 RdS 13

= 1xF golB.(first wave) ® 23} ¥lo]H. (second wave) HO|EHE E3lo], SH(FH)FAoH, &
2dl2 32k ¢lo]H.(third wave) & &3t ]9 AdTo]l A7HAF)HAAT. volr), zzhe] fojHe
2 654 ooz, Awl HAgEE wa, =it ol AHAAEI AN Korean version of Mini-Mental State
Examination, K-MMSE)ell thst A7} 24Xq vgtolan X wjdsAlg]5Age] HA ddd 3 WA YEelue o
oz AU,

=)

WA, = baE FESHH, umF g0z ol&H 1z dojr H 27 9olB o] &5 do]E(training set)T F
1879 9] vl A2 HE RO, 32 dolHe] HIt HolE (test set)E F 35 B Xv] FAZHRE 5
KRS el=

o7k, g5 diolE B B7} dlo]E k] Aol ADL HTE Al9stile gl Ao® VERITH(>0.05).

I Y, = 5hE Fx:ehd, 24 g9eR olgd 13k doju gl 2af fojH o] sk dol¥(training set)
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[0148]

[0149]
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& 187 WO AvieA=RE 2972 A(days)ol i@t dlolH7E ==, 33k ojH.o] 7} dHlolE (test
set)= 3578 9] AvjeA=EE 871 (days)ell a8k HolE7F == A

e

AnS

T dlolHe FATHoR v fost XpolE spA ) oo uwhEl, 3% flojHof 7|2 B Il o
dof ok Hrl= ulg- AFdHoz FrtE 4 Q).

olol, & 6aE HF3tW, g dlolHe| wE oS mEe] Frt AUt EAET. o, B 3] d HAl4
o 2 AugEAdEFaed g o= HhHolAE o= mdlEA LR(Logistic Regression), RF(Random
Forest), GBM (Gradient Boosting Machine) ™ SVM(Support Vector Machine)©o] o]-&% it}

< doleel /2% A5 mue] AujABEANFY e AC(NZE) e B FFo) Awglel BF, 0.9 o]
o, wlS A dFde 7h) Ao vehdth, F, B owyel o Axdd] we AuaEA sl
# % Pyl AE A5 wae 8% dolE (training se)ol Z1xse], AMYFNAZHL AZHES 43
Sl st AL elmE 4 gl

Gobt, % 6b% FxsA, B7h lolee] wE % well Pk Awsk =AY

(e}
HWA, AujdsAESY T FYdAs S8 (Hyperactivity symptom)ol] gk AUC= RF7}F 0.8362 7Hg & 7o
EdeA RE7F 7P 53 Ao 7RIt e oqrE 5 gl

=
=AY ZA = AAHA ZA4(Psychotic symptom)ol] gk AUCE RF7} 0.8272 713
o =

I gg, Ay =2 Aoz
UElYH | ol dF EAEA RF7F 7HE 9% A5S HRIte AS 9 E 4 g
I gs, AuasAeEA = 4% SA(Affective symptoms)ol] thEF AUCE GBMo] 0.9360.8 714 =& Ao=
YElYH | o= dF EEEA GBMel 7MY 5% s vHItE AS onE 4 Q).
I g, AudsAgEy T ol &5 =% (Aberrant motor behaviors)ell thdlh AUCE EE o= Rdo] 0.5

oste] e lZEe 7hx AoE vhehel, oF zhe] Aol A9 gl AoE vhehdn,

I o, AMdsAYSd T EEVE/a7 S (Euphoria/elation)o] thgh AUC: RF7F 0.968% 718 &=
Ao &2 Ve o= md 2 RF7F 7P 953 S 7HgE AL usk 4= Q).

i

I e, AuPdEAEEAN T A8/ S (Appetite/eating disorders)el] t¥ AUCE RF7F 0.888%
SW % GRBMET =2 Aoz Yeiyn, o] oS EPAZ A RF7F SW 2 GBMEY 538 A5S 7HHuds A&

U@ 5 9ot

=
o

| F AUCE SVMe] 0.929
2 73 B8 Ao Yehy, ol g 2dRA SVMo] 7MY ¢4 AsS KgE A 9guE = 9.

ol gel Astel wet, Zhzte] Fgol tE, AR 5 He vE 4 glom, A% LR, RF, GBI % SME
sizte] 2ol el Zol glo] BE 0.7 olge] FEES] AREE el meh, BFE 958 45 span

5+# , 7709 BPSD subsyndrome®] AUC #& Huof A
o] 74 5% Ae® Yehdth. Hu FAFeR & 6cE xS, Ht
*F

Az g =7 =AEY, GBMe] AUC #he o) St (Aberrant motor behaviors)< A|9Jsl< &5 0.8 9]
e VA= Ae® yEidrth. =, GBMol 7]EgE 2 o] o Axjoe wE X w4 gl ik oS
U 5% ol AgEe oF Wl AS guE ¢ vk

olof], I wge] A Ao wE AujsFAlE S gl sk oS A o] &= ubE A oS XE-2GBM
A G o, oo AFE = AL ofym, Zzte] Tt uwhe)t, thddt oS Rdo] o8 F .

weba], 2ol o A 4o A sl g Sdel dEk oS e 2 Agdra 54 Alftel dAE

F, 2 owme] o Axde] ue FHAFAN HE A5 WPl olgHE A% mde An B
Avja e Fael oe 99 228 ddaiel Aee & A
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s==4

Background factor (factor 1)

- Socio—demographic and health information
medical chart review
- Cognitive and functional status
K-MMSE : cognitive function
K-ADL : psychometric properties
- Personality type
BFI-K : openness/consciousness/neuroticism/
extraversion/agreeableness

Proximal factor (factor 2)

- Sleep and physical activity
actigraphy
- Physiological unmet needs states,
interpersonal and environmental triggers
check list
v physiological unmet needs states :
hunger and thirst/urination and bowel
movement/pain and discomfort/sleep
disturbance
« environmental triggers : noise/light/
temperature/recent environmental change
Vv interpersonal trigger : person who were
present when the symptom occurred
v other factors

BPSD diary

Psychotic symptoms

delusion

hallucination

Affective symptoms

depression/dysphoria

anxiety

apathy/indifference

Hyperactivity symptoms

agitation/aggression

disinhibition

irritability/la

elation/euphoria

aberrant motor behavior

sleep and nighttime behavior

Py e = ) oo|\1|03 U*n|4>|m r\v|—~

appetite and eating disorders
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No. _ as.
s yelsy €A
Ol Al 00Z 00 _3_« _E_« _3_ ¢
0o. et8 oo. et8 0o. ets o g8
Wi 2 Ot 2t Ot 2 Ot 2k
02 &2t o2 &2t O2. &2t o2 a2
O3 =&/ O3 =4/34 O3 =x&/32 O3 =&/32
O4. 22/ 04 22/ O4. 2E/44E 04 22/4¢
W5 =0 as. et 0s. ¢ 05 et
- 06 Odd/sE JI2 Os OdB/EE =2 06 Odd/s€ I 06 OdB/EE =2
THESEY (g7 ozsg/oay O7 e2s/s2d O7. 23s/22Y 07 s2s/s2d
o8 €9k s g9l o8 €9H o8 g4l
09. nel/sors 09 sel/serd 0o9. nel/2etd 0o nel/=etd
O10. olaessd O10. oldessd Oi10. olaessd Oi0. ola2sss
Wi =S/02#S Ot «=2/0AaS Ot =2/0rtdS 01, =2/0rtAS
O12. Alg/Ag20 g |O12. Ag/AS2 B |O12. AlZ/AS20 g [O12, AE/A &2 gt
0o e (RAsl 21%) O3 2 (RAsl J1=) 00 2l (RAdl 21s) 02 9 (RAsl J1s)
AEEAIZE @/2T) 1A 402 | (RE/2F) _A __2 (E/2T) _N _& (RE/2%) _A _2
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O3 &8 (Severe) O3 &8 (Severe) O3, &8 (Severe) 3. &8 (Severe)
O1. HoS/s0ts8 Ot tHoS/s08 Ot tHos/s08 Ot tos/s08
o2 tae X o2 tae X Oz tae 24X Oz thae 2.
03 sz/288 03 sz/288 03 ss/288 03 ss/=8g
=010 O4. =cZ0 O4. =z O4. =Szl O4. =cZoK
orse |05 28 os. 48 os. 48 os. 48
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210l o7 es o7 e o7 e o7 es
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EHba
First and )
Characteristic secqqd wave, Thtlelz(sjtvgae\t/e‘ -val
training set p-value
(n=187) (n=35)

Age (year), mean+SDa 80.41£7.40 80.69£5.56 0.801

Gender, n(%) 0.851
Male 76 (40.6) 13 (37.1)

Female 111 (59.4) 22 (62.9)

Marriage 1
Married 115 (61.5) 22 (62.9)
Bereavement or divorce 72 (38.5) 13 (37.1)

Education 1
Elementary school or below 86 (46.0) 16 (45.7)

Middle school 20 (10.7) 4(11.4)
High school 48 (25.7) 9 (25.7)
College or above 33 (17.6) 6(17.1)

Familiy history (yes), n(%) 48 (25.7) 7 (20.0) 0.531

Environment change (yes), n(%) 13 (7.0) 3(8.6) 0.723

BFI°, mean=SD
Openness 8.58+2.90 8.03£2.77 0.297
Conscientiousness 11.58+£2.77 11.60£2.77 0.965
Neuroticism 7.56+2.80 7.40£3.41 0.771
Extraversion 8.53+1.89 8.83£2.72 0.536
Agreeableness 10.93+£2.96 11.46+£2.37 0.317

ADL®, mean+SD
Companionship and mental support 1.81+£0.75 1.561+£0.66 0.029
Transportation and shopping 1.65+0.77 1.31+£0.47 <0.001
Preparing meals 2.03+0.85 1.66+0.76 0.016
Managing a person’s household 1.51+0.63 1.17+0.38 <0.001
Managing medications 1.28+0.55 1.11£0.32 0.015
Communicating with others 1.32+0.58 1.09+40.28 <0.001
Managing finances 1.65+0.67 1.26+0.44 <0.001
Sum of score 11.27+£3.88 8.94+2.85 <0.001

Sum of MMSE? score 16.16£6.13 16.09+4.71 0.946

Sum of CDR® score 1.79+£1.03 1.46+0.93 0.081

Sedative (ves), n(%) 115 (61.5) 23 (65.7) 0.707

Dementia (yes), n(%)

Alzheimer's disease 86 (46.0) 14 (40.0) 0.581
Lewy body dementia 68 (36.6) 19 (54.3) 0.06
Vascular dementia 32 (17.2) 6(17.1) 1
Other dementia 50 (26.9) 9 (25.7) 1

#3D: standard deviation.

SCIaE big five inventory.

®ADL: activities of daily living.

“MMSE: Mini-Mental State examination.
° COR: clinical dementia rating scale.
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EH5h
First and .
Characteristic secpnvd wave, Thtlg(:t\lii\tle, —val
training set >St 56 p-value
(n=2972) (n=871)

Sleep, mean+SDa
TST? /min 456.17£264.86 |384.61+254.04 <0.001
WASO®/min 53.91£44.083 28.65+26.22 <0.001
Efficiency/min 0.88£0.08 0.93+0.06 <0.001
NoA® /min 19.25+14.54 11.96+9.86 <0.001
MAL® /min 2.72+£1.12 2.23+1.05 <0.001
TST at night/min 348.74=175.13 |311.33+£182.60 <0.001
WASO at night/min 41.46+33.58 22.96+21.61 <0.001
aviors Efficiency at night/min 0.88+0.08 0.83%0.05 <0.001
NoA at night/min 15.20+£10.83 9.95+8.32 <0.001
MAL at night/min 2.61£1.17 2.13+£1.04 <0.001

Activity, mean+SD
Kcals/day 469.48+£350.99 |436.10+299.66 0.006
METs' /day 1.16+0.13 1.14£0.11 0.003
MVPA® /day 80.21£75.38 | 75.81£67.78 0.101
% in MVPA/day 5.74+5.30 5.40+4.76 0.077
Steps/10sec 0.88+1.05 0.74+0.62 <0.001

Cause, n(%)
Hunger/thirst 236 (7.9) 31 (3.6) <0.001
Urination/bowel movement 324 (10.9) 16 (1.8) <0.001
Pain/discomfort 259 (8.7) 84 (9.6) 0.417
Sleep disturbance 380 (12.8) 73 (8.4) <0.001
Noise 118 (4.0) 12 (1.4) <0.001
Light 93 (3.1) 10 (1.1) <0.001
Temperature 149 (5.0) 24 (2.8) 0.004
Interpersonal trigger 265 (8.9) 96 (11.0) 0.064
Environmental change 138 (4.6) 14 (1.6) <0.001
Other 296 (10.0) 29 (3.3) <0.001

B8PSD", n(%)
Hyperactivity 529 (17.8) 115 (13.2) 0.001
Psychotic symptoms 377 (12.7) 62 (7.1) <0.001
Affective symptoms 775 (26.1) 155 (17.8) <0.001
Aberrant motor behaviors 137 (4.6) 2(0.2) <0.001
Euphoria/elation 133 (4.5) 6 (0.7) <0.001
Appetite/eating disorders 263 (8.8) 22 (2.5) <0.001
Sleep and nighttime beh 364 (12.2) 81 (9.3) 0.016

23D: standard deviation.

OTST: total sleep time.

CWASO: wake after sleep onset.
9NoA: number of awake.

°MAL: mean awake length.
"METs: metabolic equivalents.

IMVPA: moderate—to—-vigorous physical activity.
"BPSD: behavioral and psychological symptoms of dementia.
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H6a
BPSD2 Model Auch Precision Sensitivity | Specificity F1 score

LR® 0.921 0.857 0.841 0.873 0.857

Hyperactivity R ! ! 0.999 ! !
GBM® 0.999 0.997 0.995 0.998 0.997
SVMT 0.917 0.858 0.831 0.883 0.857
LR 0.932 0.861 0.850 0.872 0.861
Psychotic symptoms RF 1 0.999 0.998 1 0.999
GBM 1 0.997 0.997 0.997 0.997
SVM 0.921 0.863 0.830 0.893 0.861
LR 0.911 0.845 0.830 0.859 0.845

Affective symptoms AP ! ! ! 0.999 !
GBM 0.999 0.995 0.995 0.995 0.999
SVM 0.907 0.844 0.777 0.900 0.904
LR 0.969 0.916 0.905 0.927 0.997

Aberrant motor RF 1 1 1 1 1
behaviors GBM 1 0.999 0.999 0.999 0.995
SVM 0.964 0.920 0.902 0.938 0.838
LR 0.939 0.878 0.851 0.902 0.916

- RF 1 1 1 1 1
Euphoria/elation GBM i 0.999 0.999 0.999 0.999
SVM 0.929 0.883 0.846 0.917 0.881
LR 0.956 0.908 0.903 0.913 0.908

Appetite/eating RF 1 1 1 1 1
disorders GBM 1 0.999 0.999 0.999 0.999
SVM 0.948 0.905 0.894 0.914 0.904
LR 0.934 0.878 0.862 0.895 0.878

Sleep and RF 1 1 1 1 1
nighttime behaviors GBM 1 0.998 0.999 0.997 0.998
SVM 0.924 0.879 0.852 0.905 0.878

3BPSD: behavioral and psychological symptoms of dementia.
®AUC: area under the receiver operating characteristic curve.
°LR: logistic regression.

9RF: random forest.

®GBM: gradient boosting machine.

'sym: support vector machine.
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H6b

BPSD2 Model AUCP Precision Sensitivity | Specificity F1 score

LR 0.788 0.707 0.946 0.365 0.675

Hyperactivity grd 0.835 0.806 0.984 0.261 0.660

GBM®e 0.820 0.698 0.950 0.322 0.657

SVM! 0.828 0.681 0.917 0.443 0.681

LR 0.770 0.580 0.844 0.516 0.594

Psychotic symptoms RF 0.827 0.979 1 0.419 0.785

GBM 0.801 0.774 0.985 0.290 0.679

SVM 0.786 0.591 0.842 0.581 0.609

LR 0.866 0.697 0.856 0.619 0.713

Affective symptoms RF 0.927 0.776 0.918 0.645 0.779

GBM 0.936 0.801 0.920 0.723 0.810

SVM 0.888 0.759 0.824 0.935 0.789

LR 0.128 0.499 0.968 0 0.491

Aberrant motor RF 0.339 0.499 1 0 0.499

behaviors GBM 0.498 0.499 1 0 0.499

SVM 0.106 0.499 0.954 0 0.488

LR 0.765 0.512 0.880 0.500 0.494

. . RF 0.968 0.497 0.998 0 0.498

Euphoria/elation GBM 0.955 0.497 0.995 0 0.497

SVM 0.858 0.517 0.875 0.667 0.500

LR 0.712 0.549 0.907 0.455 0.562

Appetite/eating RF 0.888 0.487 1 0 0.494

disorders GBM 0.862 0.632 0.988 0.182 0.603

SVM 0.740 0.526 0.878 0.364 0.523

LR 0.911 0.776 0.951 0.679 0.794

Sleep and RF 0.912 0.903 0.995 0.333 0.723

nighttime behaviors GBM 0.900 0.848 0.982 0.506 0.785

SVM 0.929 0.800 0.956 0.728 0.819

8BPSD: behavioral and psychological symptoms of dementia.
®AUC: area under the receiver operaling characteristic curve.
°LR: logistic regression.

9RF: random forest.

®GBM: gradient boosting machine.

fsvm: support vector machine.
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BPSD subsyndromes; BPSD: behavioral and
psychological symptoms of dementia: ADL:
Activities of Daily Living: BFI: big five inventory:
CDR: clinical dementia rating scale: MMSE:
Mini-Mental State examination: WASO: wake
after sleep onset: MVPA:
moderate—to-vigorous physical activity; METs:
metabolic equivalents.
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