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Hl 22 (UN, Unstructured) 7-Z+ A|FE #4 &34HS A4 4
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b ddEE ATl FEOARRHEE xRt wiAge R,
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A2 kol A HARIF 2AdEH= ‘7] 9EA EA(the problem of
Long-Term Dependencies)’ 7} @Agtt}t. &7 &4 A= A|E27 AojA
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3.2.1. LSTM 24

LSTM =98 7)) RN Rde] F2o FA19 A7) &4 EAE sidst]
9lall aoke AR Fxolth. LSIN RES A et ACE FxE S G
7] o]&A FAE Astt (Kong et al., 2024).

LSTM ®ele Al Aejel 4 AlolE, iz AlolE, &9 A°E F
o] 8 AloJEE FAHET. 92 Ae]E(Input Gate)= @A AlH9 Y=z
Aol oy AHE vg oz N2 AR F A Ao F713 ARE
= ARG, 49 AlolEY E¥€gko] 1o 7MhESE i AR Bo] v
Fh(Han et al., 2020). W7 Alo]E(Forget Gate)w= o] AlH el A g
oA oW HEE AAEA AA st ELagh R gk 7S AASH.
b Aol Bl & gho] 0ol 7hEaE Y AEE ddsAaL, 19 e
= FAE (Han et al., 2020). &3 Al9]E(Output Gate)T= A JEIZ5H
oL Axe ARE 24 HH=Z UyrRIA dAsted F9d HRE Ao
(Han et al., 2020). A ZJel(Cell state) 7] 719& At ==,

Al AAE wet A9 Wy glo] ARE AGd 4 Q. o] A e 7
A

N
w
N
N
R

oﬁ/\

_—
)

o

05

el(Hidden state)i= LSTM ZRoA @A) A7 42€ 4ug 2obstel
i gls WEHR, AAY delee Ak dds dmgahs dgs @
Y A= LSTM A8 7+ A @ulth AArE Y oS A

]
“
Wk ofde}, Fao uweh mde) FHFow AY d4g & Aok
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& ATrelA el LSIM 2ol wh3h stoluapetulg &4 8l A g2 oA
T 2l AT gRlel Eoko] A A Agsklvk. 271 LSIN S (4

256, 128719 4% )3 27019 Dense =(7ZF 128, 64719 €% o= A4
H 2dS %3, Drop-out HlE 0.052 A &3l #AFTS AR

m 27| TEES 0.0001= AASEE. Batch Z7]+ 32, Epocht 1500.%
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3.2.2. GRU =&

GRU ®e12> LSIM RHle] F2& whestele] wE 35 £55 7w LS
2y v e J5S Hol|=E 19hE modelolth (274d, 2014). F3H Ho]
LSIM ==he] A4S 3l
Astz] Yaf werE ek, LSIM 2de 3702 Aol EVF EA4)3t o GRU =4
Egt A APlE F 2709 Alo|ERME ARESH, LSIN 25

al

A
=
o
[m
X
o
[m
—~
(@)
o)
[N
aQ
=
@D
[op)]
a
&
@D
p—

T ool AHY HRE o AHAZE {FXAIZLA
AARE= 98+S dt} (Chung et al.,2014). 2]A Alo]E(Reset Gate): A
Jelel A o] Aol tid JRE o AL 9lojof A AAE 9IS
gk, LSIM 229 A Ae thal 29 AHE Abgste] #Ade] EA4AE 2
3t} (Chung et al.,2014). &Y el GRU Rl A Z+ Algnitt &35
Al AA7A dEE FRE Qoket gholt).

U =do] gt stolatetuy &4 51 AA gL oA

T el ekl sdeAl A&sdtk. 270 GRU S (Z
256, 12870 5 )3 2709 Dense (7} 128, 64709 R F)o=2 4

T}, Drop-out H]& 0.035 A&sto] A S BA G
00028 AA3sIth. Batch A7)+ 80, EpochE 2000.%

0.
GRU 2& Hg3to] o3 mag ARstart.

_24_



=l

H AF+= &3 a3 ZX 28 3 AREHI RNN 2ol LSTM 223} GRU
wd Afole]l  AE HuE 98] AUCHEE, HE%(Accuracy), SEFE

(Misclassification rate)<S AF=31%

FAA A% T sholnt. AUC &6 03} 1 Abole) gk 7HAH, 1¢d 77k

3%
T= Bdlo] A (positive)d A (negative) FHAE o AHEslA FE3H

(Anne et al., 2022).
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. 9+ 2%

1. aFoRe dud 54

A e Bz AAE g F 3,935W0llen] 53 XA AR ]

Fom ATuaAe Aud 54 Avnw b 2 (X 3).

AEE AT EW G A 1,678 o2 AA didabe] 42.64%% 3L,
oAZ= 2,257 07 A AR 57.36%% W BUTh 9% 1FS Avn
654 ol 754 mintel skt 2,135 o= Al A
54.26%%1aL, 7541 o]/ 854 wIREQl tigA= 1,507 o= A /AR
38.30%% L, 854 o]/l tidAE 293 o & A tdAbe] 7.456%0 k. X F
Stels ARY 29t £ olstel sigets tidAs 2,387 o= A
thdAke] 60.66%0 L, Tl Ehol siFshs Ak 5898 o= Al WA
Zko] 14.97%3 vk, s stal Eol slFshs A= 676 o2 A A
o 17.18%3 a1, whstar o] E9fol siFshs WAt 2838 o2 AAl td
Zkel 7.19%34 k. T I i zks 7709 &
2 AA A 19.57%% 2 7Y U 29 iR 2,202 02 AA)
t7dAel 58.25%%= 71 okt 7htel 7k 39l ol g Ak 466 o KA
gk 11849031, 7hl 7 4% o] WA 407 e R Al i
AFe] 10.34%A T}

i
i
&
%
R
N
4
(o,
o
N
—
oF,
r o

O
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AE oRoAM wEQ At 118z A4 gadate] 0.2805 %3, &2
9 WA 12538 o2 dAl i dake] 31.84%31aL, WA/ o]/ AR S
Foks A 2,671 A At 67.88%= 7Hg Wkth. FEA
A E AR Fa4 A3 59 A 633 ez Al o
A 16,098 AAEAAL, FA AFEsE BEQ udAhs 1,8438 0%
A WdAke] 46.84%5 AAESla, FHA ARG EIE wirel A
1,450 o= A tjdate] 37.08%5 AAH T &5 %5 AR v
FA= 2,181 02 A oidAte] 55,4390 3L, HAFFA= 6808 o= A
glZd2ke] 17.28%R 3L, AASFTAE 1,074 o2 AA oAkl 27,2993,
FA RS AVEE vEFAAeE 2,758 em A ddAke] 70,1133,

ol

AFAA = 779 o2 AA ddAFe] 19.80%%1 3L, AR 3972 A
A oA 10.09%%A . Al =T AFE AR =FA] v tdAE
2,962 02 AR AR 75.27%9 3, =EstE UiAdAE 973 o= A A
odAke] 24.73%9 . 7 F ARES A EWH A4S st dldAE
2,290 o2 AA| Aol 58.20%%5 3L, T4l d|EE= AR 773 o
2 AA Y] 19.64%% 3, LASe] S @stE gidAlE 8o o AA)
AR 22.16%% 0. 1EY A AAFE AE Ry S At k2 o
FAE 1,861 02 A odAbe] 47.29%% 3, S Hhs WS oAb
2,074 0.2 AA tgAte] 52.71%% . B e AFRE AHEW G 3
k] e gt 3,040 o= A gl 77.26%% 3, T ek
A AE 895 0= 22.74%0 k. HA 7] ARE RS AYEY BAYVIE ARE
&4 e tdAE 3,831 o2 AAl hAFAFe] 97.36%R 3L, K7
© WAbE 1048 o ® AA oAb 2,649 . Y ARR o Rl EUE
ARESHA] e Tl AbE 2,656 02 WA At 67.50%%0 3L, EUE A
= tiAAbE 1,279 02 AA AR 32.50%% T

il
>~
Rl
ofo
ol
ol

_27_



£
%
td
1
Mo
1
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o
fru
P
o
i,
“N
Ol
wW
ﬂ
of,
Lo
e
rE
a2
J|m
oX,
o
i
&
fz
1=
o
o
i)
iy

AES Aury ARl gidAE 1,033 o2 AA o dAle] 40.72%9) 3
A= 1,504 02 AA tiAAte] 59.28%% U Ul A 1S AuWn
W o654 oAk 754 mwke] s|elE giAAE 1,656 o= AA oakAte
65.27%A3L, 7541 o] 8541 WIwkQl a8l oR AAl A
32.12%%0 31, 85A] o149 tdAE 6o AA Ak 2.60%% 0. HE
Stelg AvEy 25w 9 olstel sigehs s 1.656W 0% A
tdate] 65.27%% 30, A Fu Edel e ddAbe 019 A4
Aol 15,8190t 58w £ aldels piAAtE 477H o ® AA o

Akl 18.80% 3L, wiEtw o] Eel dFEks Ul 186 R A

Btel 73350, T £ AvEE AT £7b 189 s 417

PO A uldAke] 16.4409150 el 7k 271 Bl A 1,581 0
A Aol 62,329k, 7t
Ak 11,7193, 7H 527

95445, AE oFRE Ay

97 o2 A

— -

o~ A
of
-0,
o
[-40
=
o
X
uls
\}
I~
\}
OH, [\
o
!
2L
__)fl_rl‘
=
o
X
1o,

0.320% AA8FaL, &9 59 tdAE 1,871 o2 WA tAdate] 73.75%
Z =

A odAke] 25.94%

B AZANE ARy FaE A4} 289 gAE 452908
A

o
B
lo
—
N
0e]
=
32
ki
N
i
)
B
ol
o3
)
N
N
=
ot o
o
)
o~
N
uly
—
“N
ﬂ
w
o,
o
i

o
AA A2l 50.18%F 3L, F }
Al AR 32.01%0 . &5 AAF-E AR B[ &5 1,413 082 A
dAke] 55.70%5 AHASIlAL, HASFAE 367THoE AA o)At



14.47%9 31, @A SFAE 757H o2 A gAY 29.849%0 0. & 55
A B W FAAE 1,833M o2 A oidAte] 72.25%%903, HAFA

4777 0.7 AA dadte] 18.80% L, AAFTAAE 2702 AA A
8.95%%th. @Al =& ARE AWEW =EsA G A 1,781H o
AA didAre] 70.20%9 3L, =wskE tAE 7o o Al oAkl
29.800 . 7h F Abe AvEY AnSel] sk A 1,456 2
2 AA ddAre] 56.05%%aL, $Aksel dlFeks oA 618 ew A
tHdAbe] 21,8243 a1, Sl sjdets oA 4638 o2 dAl Ak
22.63%% k. ™St A ofFE AvEw uFEh JdwA G2 gidAe

o

1,232 02 AA A 4856493, 1S ATHS wre A= 1,305
Hog x| hAAte] 51.44%9 0. Wi Hgk o B2 Aury gy JrhhkA]

o thaAbE 2,002 02 HAA At 78.91
535 2% 21.09%ATF. HA 7] ARE AR5 AuEW BAYV|E AHESHA
B WA 2,491 0= AA HdAbe] 98,1995, HAVS AFES
JA= 46 o2 AAl ko] 1.81%%i k. EY ALE RS v =
2 A8 e didAtE 1,790 o2 AR tidAbe] 70.56%%11, EUE
ARgERE tld A 7ATE o2 WA oi/dAbe] 29.44%%)

=N
32
w
oft
kr
)

[

o

i
ne
I
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3. ATt Qw54

53k A AIH 71E)

H=
T

pS] D]é,

<) dl

!

n (%)

9 247

o

e
[

9 54

n (%)

r‘_L]

1) =} 1,678 (42.64) 1,033 (40.72)
2) oA} 2,257 (57.36) 1,504 (59.28)
1) 654 o4 754 wlgr 2,135 (54.26) 1,656 (65.27)
2) 7541 ©]% 854 w¥k 1,507 (38.30) 815 (32.12)
3) 854 o] 293 (7.45) 66 (2.60)
1) 2% £¢ o]3} 2,387 (60.66) 1,473 (58.06)
2) T =4 589 (14.97) 401 (15.81)
3) 158w = 676 (17.18) 477 (18.80)
4) it o]} £ 283 (7.19) 186 (7.33)
HE T 1y 770 (19.57) 417 (16.44)
2) 274 2,292 (58.25) 1,581 (62.32)
3) 39 466 (11.84) 297 (11.71)
4) 478 o] 407 (10.34) 242 (9.54)
AE T ) s 11 (0.28) 8 (0.32)
2) =2 = 1,253 (31.84) 1,871 (25.94)
3) A /ol&/ 2,671 (67.88) 658 (73.75)
THE ) ze 633 (16.0) 452 (17.82)
AL gy ne 1,843 (46.84) 1,273 (50.18)
3) W 1,459 (37.08) 812 (32.01)
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E 3. AFEREY] ARt B (5 2AF AlF 7)) (A1)

Adr Y BAFE S 2d EXF
M 25
n (%) n (%)

S oy
L 1) B &3} 2,181 (55.43) 1,413 (55.70)

2) BASTA 680 (17.28) 367 (14.47)

3) AASFA} 1,074 (27.29) 757 (29.84)
A AH =

1) vHEFAA} 2,759 (70.11) 1,833 (72.25)

779 (19.80)
397 (10.09)

477 (18.80)
227 (8.95)

r (
2
M
off
£
-

2,962 (75.27)

1,781 (70.20)

9) wEa 973 (24.73) 756 (29.80)
B AR ) gas 2,290 (58.20) 1,456 (56.05)
2) A 773 (19.64) 618 (21.32)
3) AAE 872 (22.16) 463 (22.63)
RS ATy g e 1861 (47.29) 1,232 (48.56)
o 9) s1Eg} 2,074 (52.71) 1,305 (51.44)
Fae AT AT ) g ek 3,040 (77.26) 2,002 (78.91)
2) Fix 895 (22.74) 535 (21.09)
BAZIARS ) apesiq o2 3,831 (97.36) 2,491 (98.19)
ol 2) A} g3 104 (2.64) 46 (1.81)
FY AR AR ) spaelq ere 2,656 (67.50) 1,790 (70.56)

1,279 (32.50)

747 (29.44)
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ol

23 2 LY ARG 24

34 TR gE 2 AIC @ v (AW BE EA9)

TE BAAEE E¥ARAAL vTFER™ 1A AVIFA Toeplitz

FE = (VO (CS) (UN) (AR(1)) (TOEP)
AIC 4289.10  4291.12 4289.10 4291.10 4289.10
AICC 4289.21  4291.24 4289.21 4291.22 4289.21
BIC 4477.43  4485.73 4477 .43 4485.71 4477 .43

—
BN
ol
M
r>~
oX
i
—
BN
Az
¢
fu)
ot
oX
4 -
BN
=
—
BN
a2
-
BN
5
Qi
N
ﬁ
i)
—
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Floy AICC

2567.51, 1%} #}7]3)
[e)

[e)

T

Az AIC %k
i AICC, BIC & w®lw

I3

_CH

]

o

, B4 GFE, Toeplitz 7%F9 AIC Frol
pZs

o

2567.532. %

bieh, mebd 3 T

3}7]

°©

12]]
2

A
hu

_‘|

o

T

Toeplitz & <
2565.57, BIC 2740.69% =<

7 Tz AIC

=

2565.530.2 %93}

-,

o)

Toeplitz

= A8

OE=E

Ho

(TOEP)
2565.53
2565.67
2740.69

HERH AT

Q. =H|9] 95%

)
=

1

T
=4

_o/]

sttt

(AR(1))

2567 .53

2567.68

2748.53
S

6ol A4

(UN)
2565.53
2565.67
2740.69

(CS)
2567.51
2567.67
2748.51

(VO)
2565.53
2565.57
2740.69

AIC
AICC
BIC

Pd 72

i
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‘654 o]/ 75A HIWF 1
Aol Al 2.2998) (95% Al & F-7F:

=2 O
L=

‘854 o]

e

=)

el
o
it

ﬂwo

0

o=

S|
S|

1.176 - 4.492) =gkow E7

1.5319)(95% A&7k 0.687 - 3.410) =¢k3 EAH T §9

=

S|
S

‘854 oA 1go] Aw =d B 203y M Al F

T
1

o]

il

Hlo

2

57}

2]

e, T

KeN
=

%

2.13011 (95% !

g BA LA =

o5 X

J TR

AN

o
2L

297k 1.069 - 4.241)

1A

A ol

B ol A 2.2549 (95% A1

-
4y wg

agel e =eBaTd o=y

2.437¥0(95% 21 2] -7}

-
T

T2k 1,151 - 4.414) = oS B9 B o] A

1.065 - 5.580) Zkom F

N
o
N

BR
—_
file)

Aol A 4.80580(95% 1] -7k 2.628 — 8.785) =k

il

3.266W0(95% A&7+ 1.616 - 6.600) =9kom

9 e A

o5 &

al

mjr

op

—_
fiie)

Aol Al 01881 (95% 212 F-7E: 0.081 - 0.432)

ol A

0.2998) (95% A1 Z -7 0.116 - 0.772) Skon

-
R

N
B

3R
—_
o

0.03781(95% 21247k 0.009 - 0.147) $okar o5 el B0 = 0.045
Hi(95% AlE] 5"k 0.011 - 0.195) stom F A RFA EAX R

Forsr.
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A7) A RE Awuw, A} e Abgdd 29 aF

o Hle] =P oY e=uE Ay md BA oA 2,0364(95% A -7

;10_‘
k

-3
N\
Sl
i)
M
1
BT
2
>
rlr
)—A

.983HH (95% Al 7-3F: 1.021

%
- 3.852) Ekom F EAGT REoM BAFHoR fo5sit).

¥ 6. B ai 2xx8 s72g] A

H Odds ratio (95% CI) Odds ratio (95% CI)
4
A} Ref. Ref.
o] 2} 0.497 (0.229 - 1.078)  0.464 (0.185 - 1.165)
a4 aF
654 ©]4F 754 HRF  Ref. Ref .
754 o4t 8541 mmE  0.753 (0.435 - 1.303)  0.627 (0.332 - 1.183)
854 o] 2.299 (1.176 - 4.492)*  1.531 (0.687 - 3.410)
a% ko1 2=
Z5 st £ olsl  Ref. Ref .
Z8n £ 0.610 (0.281 - 1.325)  0.534 (0.212 - 1.342)
nEstw £9 0.639 (0.299 - 1.366)  0.489 (0.197 - 1.213)
et o]} £ 0.563 (0.179 - 1.765)  0.271 (0.057 - 1.278)
Ve ¢ aF
14 Ref . Ref .
27y 1.598 (0.900 - 2.835)  2.130 (1.069 - 4.241)x
37 2.254 (1.151 - 4.414)x  2.437 (1.065 - 5.580)*
478 o] 1.738 (0.873 - 3.459)  2.006 (0.877 - 4.591)

* Statistically significant.
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F 6. T 5y 2AxY ARG A3 (A1)

My Odds ratio (95% CI) 0dds ratio (95% CI)
A% A%
n| & Ref . Ref .
9 = 0.814 (0.004 - 188.138) 0.364 (0.003 - 45.601)

WA /ol & /AP 1.673 (0.007 - 385.050) 0.769 (0.006 - 95.566)

=5 Ref. Ref .
HE 0.538 (0.281 - 1.031) 0.597 (0.283- 1.260)
LHE 4.805 (2.628 - 8.785)*  3.266 (1.616 - 6.600)*
=T o5
H| 52} Ref. Ref .
I A =52t 0.918 (0.497 - 1.696) 0.846 (0.405 - 1.770)
AN =52 0.188 (0.081 - 0.432)*  0.299 (0.116 - 0.772)*
T4 A%
H] A A} Ref . Ref .
A FAA 1.333 (0.658 - 2.703) 1.037 (0.443 - 2.426)
A A AR 1.015 (0.342 - 3.014) 0.722 (0.203 - 2.572)
a7 =5 %
wEotA Ref . Ref .
=53 0.037 (0.009 - 0.147)*  0.045 (0.011 - 0.195)*

* Statistically significant.
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F 6. T 5y 2AxY ARG A3 (A1)

e Odds ratio (95% CI) Odds ratio (95% CI)
7H % AR
e Ref . Ref.
T 0.951 (0.645 - 1.402)  0.760 (0.477 - 1.211)
ARG 1.351 (0.780 - 2.339)  1.106 (0.583 - 2.098)
1Y A o F
ZIebx] ek E Ref . Ref.
A=y 1.021 (0.629 - 1.657)  0.811 (0.461 - 1.428)
T A o5
FARS 1o = Ref . Ref.
I 1.142 (0.695 - 1.875)  1.316 (0.732 - 2.365)
HA7] AR oAF-
A& A Ref . Ref .

A&

2.036 (1.153 - 3.596)*

1.983 (1.021 - 3.852)%

£ AHg 9%
AgEA e

A8

=

Ref.

1.371 (0.986- 1.906)

Ref.

1.282 (0.869 - 1.892)

* Statistically significant.
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A8l AUCHE, A=, SEFES AEE AREST. AA 2o dig 4

Au)
[P
=
(e
[
1
rlo
=
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e
ﬂ
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—
S

2
i)
=8
e
©
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=
to
M
=il

v
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A
S
o
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o
Jot
=
o ° T
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=
il
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%
for
i
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N
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i
o
=t
ol
ofl
v
o
=
N
2

Model AUC Accuracy Misclassification rate
Mixed effects
0.6161 0.9549 0.0451
Logistic regression
LSTM =< 0.7395 0.9664 0.0336
GRU =d 0.7516 0.9664 0.0336




2 504 ROC curvedl AZHsls Fal 7 mHlo] AT HluE 3§ e
w7l f4A Asth. &3 a9 2X2H IARY, LSIM 29, GRU 22
Z 37}A model®] ROC curveZ 3 1 Zo] A|Z}3IA|A &b swof] Bl E 5= ¢l

=2 sl

X5 False Positive Rate= AA 54 455 FHL=E Fx o538 v
S5 YERY, Y52 True Positive RateZ A A A5 o=z &
uEA G =5gh vES yebdn. 2= skl e tHAAd S AUC Fhol
0.59& HEh= 7IEAdelt.

a9 58 HS u] GRU 229 AUC #2 0.75162.% 37FA] model
53 A5S Bk, LSIM 229 AUC #hS 0.7395% 37FA] model
29 AEE& HBIA N False Positive Rate”} 0.4 FZoA+ GRU 2d R T}

ok7F 93k AL ol 4= 9l IS, False Positive RateZF 0.7 o]4F

ofjN i

=7

1=

el = GRU B3 vl23h Aos Hole Ae & F A, £ &

;?L
3 thdt 2A 2 3 AR AUC Ftol 0.6161% 37HA4] model & AwbHow
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True Positive Rate

1.0 1

0.8 1

0.6 -

0.4

0.2 1

= LSTM model (AUC = 0.7395)
=== GRU model (AUC = 0.7516)
- Mixed effects Logistic regression (AUC = 0.6161)

0.2

0.4 0.6 0.8 1.0
False Positive Rate

19 5. ROC Curve
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1. 9 23 dg aF

® dre a@std A (KLoSA) 5~92F Akws &838te] mlye] U
AErag s o Al =daH =A2E IARIH Hyd 7
RNN(LSTM, GRU) ==& 7fekstal, zb 2do] oS Ados vlusgint. &4
Ay, 2y 2AAE ARG AUCE 0.6161, LSTM 2L 0.7395, GRU
nde 0.75160. %2, Held 7§k RN Rdo] A=A ARG Hs] 431

T s Halth 53] GRU Bdo] /Mg & AUC @k Hef, el

B
o

7128 AFRIF ADL d= A= 2 2A2Y IR, Egad 37
23 Fo ol wol ALEHSITE (Oh et al., 2024). & AF+= HHESH
Az AALEH BEAs e Held Ede A8 Jheds AAdTE A
oA 7]E Aot AEAARS Y. EFan 2X 2 IARYS A5 dF
o] LSTM, GRU E=e] Hlal| W A, RS54 A5 oA AIZHA AaiAd 7

GIR= EARY S SAE AT
(George et al., 2015). GRU E9-2 LSTM =2 H|&) selv|g 47} A1 st

ofj
A
ol

i
of
_O|L
D)
o
_O|L
ol
)

E
S

i)

5 F57F wEn, AR e 250l B dHolHdx st Aess B
th= Aol o] Ao HaEar Qi (Chung et al., 2014). & Ao A=

%A AA F RHAA RU Rl 3 B A5HS mA AL OB
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ABSTRACT

Development of Predictive Models for Activities
of Daily Living (ADL) in Older Adults

Using Recurrent Neural Network (RNN) Techniques

This study utilized data from the 5th to 9th waves of the KLoSA to
develop and compare both statistical and machine learning-based models
for predicting ADL among older adults. While prior research has mainly
employed traditional statistical methods—such as logistic regression
and mixed-effects models—this study introduces a novel approach by
applying deep learning-based RNN model, specifically LSIM and GRU
models, to address the long-term dependency challenges of time-series

data in forecasting changes in ADL.

The study population comprised individuals aged 65 and older who were
fully i1ndependent in ADL at the baseline 5th wave in 2014 and were
followed through the 9th wave in 2022. Participants who dropped out
during any wave from the O5th to the 9th were excluded from the

predictive modeling analysis.
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Key independent variables included gender, age, education level,
household size, marital status, subjective health status, alcohol and
smoking habits, employment status, total household assets, diagnoses of
hypertension or diabetes, and use of hearing aids or dentures.
Predictive models included mixed-effects logistic regression, LSTM, and
GRU architectures, evaluated using AUC, accuracy, and misclassification
rate, and results showed significant associations between ADL decline
and age, subjective health, employment, alcohol use, and hearing aid
use, with the GRU model achieving the highest AUC (0.7516) and both
deep learning models outperforming the statistical approach (AUC:

0.6161).

This study demonstrates the superiority of deep learning-based
time-series models for predicting longitudinal health outcomes in older
adults, providing a foundation for forecasting functional decline and
informing personalized health management strategies, and suggests
further research on ADL recovery prediction and interpretable model

development .

Key words : ADL, mixed-effects logistic regression, RNN model, LSTM
model, GRU model
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