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ge PAass TRe

19Jr A2 AR 7171, =4 B FeEs T, /\1i o
{4

i

L

e, FA B4 EAE

BASIA, "A S B, A EE/W B F Aol sht," wE A EE/UB F
shiel A% £, (2)

ALY A2 AL R EA B BAEE YT THSAES, A
2w s

=

AR A2 FARAE Al TAHRAR wlF

TLA)7 e A A2 N0 "UlsHLRE e FAAR) A
A AY "HEE o] (connected to)" vk ol

HAY, & AL (d: T
oW T8 Al =
RAeAY "AHA FEE " dvkal AdEE Uﬁoﬂt, &7] o™
EA| A
TR (EE A4 9) (configured to)" F8te wet, o & 9,

Sk(suitable for)," "~3}= S8& 7FA:=(having

~3t =

0,

1 H oy

AL ALt dE =
FARS _/;:-(530}7] 93 A& —’-i*‘" A ()
ool ATES Y Ze

CPU ®=+= a

llcatlon processor)E onj&d 4=

<

A

A &R L=,

sh} e 1 o4 5o Bd

EW, "AEEB," "AHE B F Hor

Holw shiel BE E,

TE=(3)

l

SRCEESEC

o)1=
=y 7/\

ol + Urt.

"~of] A
= A9 (designed to)," "~3=
E(capable of)"¥} v}to] Agd
Al¥ (specifically designed to)"
J8 A "ghe 1d82, 1 FATY
W, & A, B, 2 CE F¥5=

Q = ZZ2AMA),

2
A FASL FAY 5 At
Ak,

= =

TC 1=
s ol
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W OEAA ALSE SolEe WA 54T A4 o 49s] o AsE Ao, tE AAde WE 34
sl owsh obd & gtk we EAS BUg WueA A Ea4 @b @, 85 Bde XY
F k. JlEHel AL BAA FolE TFAA o714 AEHE FolEe B B A JlEorlA
4 A4S 7k Aol ol dwrsoz ofsH: A% AT ogvE A S drk. B FAo) A4H §of
5 3 QuAd Aol 4oE goEe, B )ed P AL odvsh A EE fAF o 4w
FoQow, B BAA WHstA golHA @ @, olgHol AL Fus 4K guz A4 EA et
Agel webd, B EAd Aol foldAnE B BAel A4 dEL WASES 48 & gl

2 oage) o] ANeBe 77t 5450 wpdon wr dAden AR AF Tr xd sbean, wd
7 FEE olald & el MEHoR A A% L FEe| sbsekul, 4 AxdEe] o] diste] HyA
om AN 5T FE AT AW WA WA AN A5 FE Utk

wogAAel el WEge S8, olstol At B Al AgHE SolES Aolslw dr)
AN ASEE ol IANE AMBENDFHE ASHaA S BE Gge v 5 . o
g Hof, AAE, A B4Y F= Ao,

£ wye] o ANdd] e AYFHAZT T A% P F ol S12E A=H

ol £ 1 uA 48 Fxste], X ownel o Adde] me AMBEALSH UF S Py 2 ol

A Zao] e o= e A o8 TIEHE

st 7159 Au) gt F
T 9AI(S110) 2 7] A 3 FH =
Fet 7159 A 2 898 7|22, A 1 4
§

A gate] AviY s SdE oS

el

s telH % i dE HolEE 7

Qbell A Aul Ao A vf gl

L Falehe @AS10)eA S A dlolE], Al 2F dole] % +9 FE vlolEE ALgR tujo]Ax
9 5 glom, ALgA Tl st Aul B R F BEAT} o feks el 2B oquE 4 9]

dE 5of, Al Ao AA & dHely 3w & dolE = Avf f@xke] A FHEo] gl dojYE

Hutel 2z e FHse} 48 F goit, ol AsHE AL ohim, e % ANE EFdtel Av) B2
of WA B dolE 2 W BE dolHE 24 & At Bee chulelxmr e £4E 5 Ak,

Holh, 34 U delel A el B el saie AFCRDHe] £ 4 gleai, ol A
FEE AL ol o, F BEAL A 84E wavs dgowA, Av #4 1, 2 2 9w
Qg B w4 9

FASE WAGLONA Al 1 AR F BRAZ Ao SRS But % Fee] A omd 5 gl
= A 1 ARe Avasddsae i dF A% ATRe 9 ode] g ovg &y, dE
Sof, Al 1 ARE AvjasAddsael da o3 A%E Agwe gvy e 441 94 A7 A9 54
e euE 4 Qo olul, mel AW QA Ae vl B ok S AR HE 4 o}, o

2 A 2D A 2 @9lo] 7)%ske] ShFH L, oo u}
2k, A 1 A J3i$E1 g 24" A4 A A o]F o Al 2 A7 Fobol] wbyE Xu) 3hxie] 1UH6£E N 2]

dE 5o, o=stE WdA(S120)0 A4 o] fH o= nde X ~¥ 39 (Logistic regression), =2 vld 9

& (Cox proportional hazards) 29, ZX|E(logit) E49, t}3 ZEH (multinomial probit) ==, t}d} Z XA

E el AY(ordered) ZT2Y Ed AY ZAE el 9lo]lE (Weibull) 2=, A4 (exponential) ==l =
Ay

TI-2x2~H" (log-logistic) =¥, 2 1% (lognormal) ==, ¥ F}Zg-ulo]o](Kaplan-Meier) 28 & ZHojx
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sty 4 o, oo AgE= A2 ofyur. ®E, oF e XGBoost ¥ 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),
NB(Naive Bayes), CNN(Convolution Neural Network), DCNN(Deep Convolution Neural Network) X&
mlp(multilayer perception)® €igHS 7|Hte] RdU F= Qvt. o|Hg, oF R oF s o=
AvE % 3a WA 3collA Boh FAHoE TR ES gt}

olell, d=sdh= YAI(S120)= A=d o5 EdE Foto], A @xke] Al 2 AIRE Fbel] A" Av) 2}
A

H, dZEshe @AI(S120) 914 o] &H oS RE kg o] &y e, Al 1 82902 on V|E, = {tol
e AL, = JAX M 7MA = (Korean version of Clinical Dementia Rating Scale, K-CDR), 3+=¥
A e 52 (Korean version of Activities of Daily Living, K-ADL)ZHA} 2 3k=3 589 A7

o

fll [
¥ o o o *f
4 2 e o2 12 >

(Korean version of the Big Five Inventory, BFI-K)ZAA} & A= StU=ZFEH FHE & oy, A 2
&, g5, A &5, AT vEEFH 27 AH|(physiological unmet needs state), 733
(environmental trigger) % t¢l=AA Q<2 (interpersonal trigger) & Aol 3}e] dHolgHE X33

o FAldE 4 dA dely, AA &% deoly 9 £¥ &% doly e
o Fd gy 2 oA 2 29l "HoleE MICE(Multivariate Imputation by Chained
Equations) <adE, Ai—AEH jé—fri‘r(Min—Max normalization), E}l <139 (Target encoding) 2
SMOTE(Synthetic Minority Oversampling Technique) el H-8&= 4= glon, old Ags= AL oM,

HE 29 volH(raw data)7} A5 29 35 9 o5 Edol] HE&H7] 93 vt dAe] who] BEF 23

= 5 11jr

B}y FAFoR . Ho A (Missing Value)7t U&= AS, AlE#H)AE HHEste] OiAA]

(Imputation)& AAZE 4 & MICE €aglFel ALd & Uk, MICE &adg5S WA, 454

#es AL H, oo A5A suE HS ErF. 2 o, A5A 9 didk 9% (Feature)E A% W5 (Outcome

Varlable)7} AAE 2, YA JHE Y8 W(Input Variable)® A% F, A& 3]#(Linear Regressio
= 1)

K
2
=
rot
o ml
JN

£ E3te] A5A7F AEY 5 o

ojuf, & el A Axjde] mE AuPFsASd g dF BN E A & deoly % +H &%

dloJElol]l tiale] H<=gh MICE €aglse] A&Hdon, old wat, F4ld A &5 deoly 9 +d &% o

olele] AZX o) tisle], MICE(Multivariate Imputation by Chained Equations)S F33t= ©AZS o £33

T Atk yolrl, AlA & dolE B FH gE dolEls FalskeE dA(S110) 44 9] FalE 2lA EE o]

H 2 FHd g5 ol AdEE AL ofym, Al 2 819 4l & dolHE X F Urt.

bk, FAlskE @AI(S110) & Fste] 2l 54 9A dolH, 4AlA &% dHoly 9 +H &% dolEet 4

5 Fd ghgo o]g" Al 1 29 H A 2 29 HelHE g "J:Ti%‘o] Agd & Ak, EF A
a8 ¥ SRS

ol

15}

rlr

%, 4% mae ¥ R vl e w1

(Categorical Features)<]

7 2 o]
w2l ¢lF"S =3 <4 92 (Continuous Features)® WIIAAoE Fhrh.  ojuf, W3t 7ALS One-Hot
Encodinge] F~a€ 4 vh. 2 B o Ao w2 AvjadsHeSded gk o A= olE AME
kA ekkar, B2l Q1EE S 38l Ho} A4 2%, One-Hot Encodingo] &% 4%, &7 A 2z

HE I BAE AW 5 gla, 3474«] M7y 71 A9 JgRY S71sk7] Wiz, Dataset®] F7F A&
AS 2d Aol s 4 k. oo, B il o Ao mE XujsFAl g SAdel gk &5 el A
= 279 HFE 0,1 Al EAS FEZ diAste B 39S $5le] &7/ IHE HEsgon, ojw, o
AstE ez W] ek Ay M4 (Outcome Variable)9] HA3te AF&3itt.

EE, FAEE GASI0E Fote] A" S8 dA dHoly, AAl 2 dHeoly 3 i 2 dHolE e o=

_12_



10-2023-0019717

5
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=
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el
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03
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dr
Bl

(Continuous Features)®] Z4-9-, ZF ¥A gte] We7F @, o5 Z2(HAl 2 2o a2
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T
10°
go

o
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—_

7

viel

X
wjr

£
2]
-

L

7], 3|

=
T
PN
T

1

o], SMOTE

&

= =
= =

o
5, %o} X@] Euclidean

3¢ EF (minor class)ell

S
1

pud

Fiu'a

A
plt

‘1

(class) & Aoz 7

e

St

=

=

B =
T
= ©°

SMOTE(Synthetic Minority Oversampling
=l

BT 5 ok

A

0, YAt Max Value)S 18 #

L

.

=

=

o

S
o %

Z7

dlo] &l

bt

t weight9} w3l &, o] #

W, ol upz}, o

=, Azl 7]

1

AL, A= o

o

3|
=
K3
3]

Zt(Min Value)
o)

FS
2~
T

7+
s
zol 4 44

Y
X

=

=

SMOTE

gqx d=

1
Oversampling®.t} Ho]E =

3le] 21743k k79 Sample

L

e

[e)
Uniform(0,1) #

5

Minor Class Sample %ol ]

=

2=
T

@ 5, ol

:rL

BEol

AMZS ] wWo] M= Oversampling W <+

=

F B3 (class imbalance) &7

Technique)

Distance

[0074]

73 (Imbalanced) %=

sl &

14 WA

A

¥
70

=0

o ﬂr

A

(transfer learning)

Tl

188

o
o

B (oAl 2ol

=

7HA AL o

A (S120) o A o] &% o=

HA ol

[<)

i3
=
=

=

s

9

wh

=

=

ol E

R

L

T

o
el

o kAol o

X

ki

Oo]:

oy,
e 5 glow, old, A& ol voly

Hrh FAHoR, ot

o}

[0075]
[0076]
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]
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=
T
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|

of W& HokE
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i er =AF Aot
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F O dole £4 5, o8 xE ANYBAAZHE A5, oF AFAES PHH A2UY F
sk,

WA, AAEADZ gl o A5 ute] 21000 AHEA Hiube] 2 (20002 AFE Avh $24(300)9]
SFR WOl AEE AMBFAATEES ASS] Ael, Fe QNS FYste WE AR, A%, L/

Hup gAHoR, Awdggiesdel o A58 Hube]x(100)= AREA HuHbo]l 2= (200) 25 A A}
(300)° gk Al 1 ARkt 715 2wl 221(300) 2] 54 LA Holy AAl & dHoly, #H & HolHE
TR 5, FAE dolEE V2R, A 1 ARteRRE g A dA AIRE Gt o] §-o] Al 2 ARt Eetl
HAE A &24(300) 9] AT A58k, 59 @ﬂ%— AREAE Hupo] 2 (200) o Al Al =
ot

oje} o], AvjgAeT el whEt

a9 Aol AZHAL, oA
dolelt: FebollE-Au BFAA &

2(100)= AF&AF tlulo] 2~ (200)0] AXE ¢ HELAE =
203 PUZ ATE Aok, ot Aol o]
= gH= ATE 4 dd.

o2, AREAF Hubo] 2 (200)+= Alvl #AH(300) o tHEF theFE dHolE ok wriste], ) Fo|AE Aledhes
8] (web server) B Eukd §] Alo]EE Aledhs Rukd §1 AW (mobile web server)oll iAl=3t7] 913 o
Hpol 2 = glont, olo AL A o=

Ho}p FAFoR ) AREXA tulo] 2(200) & A wjdleA e s gl digk oS58 tule] 2~ (100)ZFH Aw FFx}
(300)el gt s S/del st AR AFS 843, odF 27 dolHE Yehr] fgk A8k QH
Ho| A5 AT AR FAZEA, 2~nlEEZ | BlE3 PC (Personal Computer), =E% %W/EE PC 5 T dojk

olw], ARE-A} tlnlo]2~(200)+= Auwl #x}H(300)2] 5 EEA(Main Caregiver)7} ©]&3sh= tlujo]2olr | ojuj,
T EEAE A #FX(300)E AHAORE EHE VM e =539 4 dd.

Uo7, L8R Tlubel 2 (2000 A% @ F mRAbe] tlupelsuut ofyel, Au] $xH(300)9] ARl F2Ho,

e s Al
Al &2H300) 9] AA Zs = -’F‘?i gdes SAUIE)E = Hulelas 2T

l

T o, o AFE
T AL ok, dE 5ol AREA Hubo]2=(200)= A #AH(300)¢] A &E B W Es FH01F)
g Qe tutolaE BF XIS o lon, ofEgdleld, Zrag, $A e §] HopeA Fo] dXAH
2nlEE  EEE ) PC, ol ynle]lx, PC EiE AvWLE TV, LED SIGN 5¢ 4 th.

AgA labol (200 AMAFEA DS LA B A5E ] (100 2FE AZE Av) BAB000 T
s BARE B BAT + At o, AMABAIZY A

A= Y :]ly T = il
= 45 Bdd 93 d5d AwdsAsAozA, 54 Aztel #AdE AAWA S (Psychotic
symptom), A% FAH(Affective symptoms), 3% ZFAb(Hyperactivity symptom), BE7]E/thaizd 24k, o]
AT T, FH/OKYEE S 2 AE/ NG 4S9 5 T
T o =2, DB(400)+ AuisA g5/l dek 58 tlute]~(100)e F4ld dloleE +x3ta, #3849 o]
HE 722 AFsEs Adsidesdd dig odF A3 doleE AT 4 Aok, =, Avdsie s/
A= Auf 3A(300)9] F ERAEFYH Al 1 At 715" X w2

et A58 E]‘ﬂ}ol’\(loo)Oﬂ Al
A

(300)9] 574 LA HlelH, dE dolE 3w &E dHolEe}, ofF xE JA5HE Av| €xH(300)°]

g A g5 gl gk Hl JBl= DBl A= < vk, dobrk, DB(400)= A3 T4 LA dleoly, Al

A &E doly 2 o s wlolEERt ofyzt, Avi $A4(300) 9k HEE v dHolHE EF AFE 4 3
7)==

omn, d& 599, o A #HE =4 =TEHREH FHE A 1 29 2 Xu) 32H(300)9 F SEAEREH
A 1AZESE 715E Al 2 891S 28 & Q.

& tuto] 2~ (100) e AAE ] Jom, AREA tlupo] 2~ (200) 9 Au 3
ZH300)e] gk o= 7]Feo] 7IFHo] e gRAWEEE FAE g dolHrF AuisEAle sl ok
of 5§ tule]2(100) 258 wigso] #7gd 4 Q.

% Sat ® dtgol A AAde] wE XudEAe S ek 5§ tulolxe] JfEFelt),  olw), Ao
A= 9sle], © 3b & 3cE Fxdle] Add3i).

A FEA Sl Hat 58 tnke]2(100)= AZH-(110),

ki
wW
o
il
oY
P,L
q,
f
1)
z,
o,
o,
e
>
>
2
o
=
r[m
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EAR(120) 2 ZFEAA(130)2 E3H3T}.

WA, AGRAU0E A B4 ANAFATY A50 HAH GFR doEE AT F Avh. D
AR AFRA0)E FAA e B, sErsa el depge] she slolaz B, e Bl
HEZ (& Eo] D &= XD HEE 2 SRAM, &, EEPROM, PROM, #A}7] wi&g], 7] "=, Fyi=3

F Aolw shtel B A% AR 23T 5 A,

FAR(120) AAEAN ] N AZ§ kel (10007 % AAs B0l Astes Ad@). F
AR(12005 /T4 FAL ol gate] ALgR Tiube] (2000 2 DB(400) Uholt, o= Amsh AdEe] thaka
dolHE $448 & dvh. o TAHeR, BAR(1200% A8A tulel (2006 AHHAY AAE o 3
= A gl

b5 9 dlold, A #F deld 2 FW % delHE 4% 5 gom, v,
o AMZRE Av) B g Ao} P G5 dolHE FAT £ Avh. TR, FAT(1200E SR
Hlo] (20002 A5 AWMBENNZY AHE AVT 5 Aok,

ZEAM30)E AFE(110) R BAR(1208 $2 7Fssl Aase, Av e AP F4S o
37 9% G 3EEe £Y & Aok,

wﬂr A A

B|\Y

ERANWOE FULL0E B S0 Aol 5, A B4 F FRARYH A |
olg] 2 FW BE dolEE /|2 Al 1 A7Eo
ool A An Bape] AvAFHATHE AS=

o, ZEAMN30E J1E A Bd 59 =PERE #g8 A 1
A1 AR 1S A 2 8% AlxE, A 1 ARy v A48 Q4 AT A3 o
Forol BgE A Bael AP = = =)

Aol oje AN E AN TG WA ol

o
2
e
QL
K

ru ru
2
|\
i)
N
X0,
o

oy FAHez, T 3pE FFsd, £ 2y d AAdd mE AuldsAesAs dS5sEE A A5
Fde 1z 9 23} FAHwave)E E3sto] =RHE Al 1 82 (factor 1) E A 2 & (factor 2)o 71x3+o], A
AZto =Ry wE A4" A4 Al A o]Fe] Al 2 AlZF Bkl wAE X vja)F A2 54 (BPSD

o
o
2,
1y
Q‘L

oluf, FHE Al 1 820 F A 2 802 AMEAF Yulo]x~ W om AWIEEE F3E § Qo oS 2de
ShFienlk ofye}l, Avj] #zte] AujelFAE S dSdE ol8d 4 ATk, yobrt, wE ZAE 4 A7k
A ul] gxpe] ofzb £ AIZFYE F Lot o]of A= AL oyt

WA A 1 &2 (factor 1) Hw) 3kx}e] v Q<9 (background factor)S on|& 4 o, g5 7|5, 3

=3 ZFo]AAAEIAAL, St JAXwH 712 = (Korean version of Clinical Dementia Rating Scale, K-
stk A A 83 %5 (Korean version of Activities of Daily Living, K-ADL) & 33t 5892 A4
E X (Korean version of the Big Five Inventory, K-BFI)& ¥3+& < 3dt}.

(@)
=]
-
—

|

olwf  o]F 7]=(medical chart)2 ¢olB ] &xlo) th3t A, AE, A& o5 s Huj Aok 2L Ay
H
olofl, 244 o] A, 20 UA 23" Awlgk Xu), 10 WA 188 TTE A

1__ O% T 2
HER 5 °‘°E1 A th 0 lﬂxl 30Ho®, 7+ g9 F4E FAE F A5V =255 AATE
(o)) o -

AR

° RS k] A8 mroln, oA /A 990, Ad
AR, AR Av, A4 L BADE 27 0 UA 54o2 Bt

e % A 2 v}, A

R AFolA A5 $&5% FEEsk e Auloln, (R 0he] A4hws}, lo] A= v, 25 5= A,

38 3% Ao, 4x 0 AT Aul, 5= Bl AuE ool ael,

FE DPABFTE KAL) S AANLRE F, W Ak, AW kY], A%, S olg, A4 5
3 oz, & A%

Z4el7] 918 mpoln, of EFE F 7RY 3HER FAHe gom, 5 Wele 7 uA 214
Al 3}

T} EesE APPBREAA B GER 228 0T 5 Unh,
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stk 5291 44 EABFI-K2 MA A4 EA(trait) SASH7] $18 =0, 57FX9] 44 a0 <]
J(extraversion), 7HWHAl (openness), 31314 (agreeableness), 2174 (neuroticism) 2 4324l (consciousnes
s)oll sidats 274 4483 5F = AEo] k. 7 B S Ads] %A 51H), 1¥A &2 HE
), BEBH), a¥ HAUH), I 29 #HGHE)Y LikertHEZ2 AHEY, =3 5890 A4 SAd O
H7y Are 72 A4 s E IATYe 9 HAget BRI gaket AG5E ke Hdgto® AREEM,

57t 5 25% AY 47 4P 222 A0 & Ak,

T o
I o, Al 2 8<A(factor 2)= A 1 A &t 71F5E A} Ao ] 820 9
g% AA &%, AYeH nE=F 2+ AE (physiological unmet needs state), 7%

c
trigger) W thel=AA Q<l(interpersonal trigger)S £33t 4= 9

< dE 2 (actigraphy) 9} £ FE G =5, AFEAF ffupo] 25 o] &35}
FAlo] HAIZE, SEEAIE H A9 AR (100 keals/hour)E 9| e 4= 9lt).

)

o

1% 4 qor, &u

=
Q9 (environmental

& d

A =% Q7 AH(physiological unmet needs state), $7% Q<% (environmental trigger) %
o1#AI A 2<%l (interpersonal trigger)e & SwAZYEH JHUE)E A2 5d A (BPSD diary)

g Fxshd, B 2He) o Al wE
2l AA(BPSD diary)7b A1, ARt ow AujoA s

Al ol gEE AuEEA ¢ i} 2 Zake =45t
T=72A, A7 A4l H7F(Neuropsychiatric Inventory, NP7} o] &% i}, iy, o] d NPl 44
=7do] opd, At A3 Fol| Hrhes T (retrospective) F4H =rPel wEl, 719 H&(recall bias)o]
WA TbeAe]l wow, old wel, Wb AFErE S 5 Aok ofdl, & el o AAdd wE A
A dE AR AT BHelAe dEd T SH(EH WY dAE S5, dEHew A

[)
W e Al EES 715 o ABENLEY A BPSD diary) & AESALh,

A EA TS AE = 3col ZAIE wkel ol 127FK9] AujlEAE S, T AIFCTA) A, S
5 AIZF, 49 A% (mild, moderate, severe), (KA = 7|FA)o] sl 4] w29 o &
(e}

A, AR AR A AR EPeks 24 2 2de ASHow A% /e & o
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£

=

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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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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