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V) 7 W T FIR A TR O BL S iR
ERE DY — Kt (hazard ratio : HR) £95% 15
$E X [H] (confidence intervals : CI), P (F 2 K1E
5%) wHEH L7,

A M T, FimbEE (B s, %
) S ZER (L, 1~2 M, 3~4 1
B, 5L F) OROIFHHEEMBEER G4 E
TIVTC, ZHIRA LT A% & RS H e AE
OFHRENEREREO HR PNEREIZNS WD &%
il L7ce 2o BT, Bl - RIS i 2 H ik
A & B E R OB BB ERRE DR & DR &
LB FRFIZ A LTt Lz, 612, A
TN % < T2 513 EHBLEN G E 784 D HR D3
ST BN EERTATDIZ NV Y RBREZIT S /2
(£2), nd, RUIETIE, BERAKFIZ SR
ET—%, REEHIEVECHEEN T — Y 26T
713,180 N\O B &)xE 51T, Hn 2 o RKHE
(1.4~18.7%) IZX L CHENR ALz R L7, K
M5 7 missing at random (MAR) Th % &g L
C multiple imputation by chained equation (MICE)
THiZEL, 20 DT—% v PEIER LIz, 2D
%, 2013%FKf 5D ADL JF B 2 & K OV A Tl BT AL
DN B IR, [BIERE S CHEERE DR L
TR LS ENRAERONEE (/12,698
A~TK12,720 ) T & DRIk Rz A LI,

BIMSHE LT, 4o0nhxEkLiz, 1DH
&, ENEREZZITRTHENLFIRHEZ LT
HENWDHDOREORRZEATRER VDR HIY
T, BIMWRA1E B65H) KifoHEEBRIL T
Fhe L7z &3 Lot 1D. 2 5HIE, e
FETIE, Faie & OEDFIFECERAL T S 53
IRV, TPETHEIC AN TR A EEL N
LT N, Rl Em L (3 LEmsy
role 3DHIE FIRBD LW EMRAEERD %
<Ten+? HENEREXZITROT D EaE
BLTERDY O, ALY OHEIZIREL, BN
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1 20134 FRER /G Otalfral (LERALEZ TN L T b5 4512,752 )
S AT S s LS e
TER HF I — n=12,752 n=17,664 (60.1%) n=5,088 (39.9%)
n % n % n %
5 AR ARV 2,547 20.0 1,911 24.9 636 12.5
(A AR 1~ FiM 3949 310 9595  33.9 1354 266
3~4 FlifH 3,042 23.9 1,671 21.8 1,371 26.9
5 ALk 2,560 20.0 1,148 15.0 1,412 27.8
RBIE 654 5.1 339 4.4 315 6.2
kb S 4 R 2 73.7+6.1 69.62.7 79.9+4.1
P71 Bk 5,996 47.0 3,615 47.2 2,381 46.8
e 6,756 53.0 4,049 52.8 2,707 53.2
HHEE 9 FLLT 5,100 40.0 2,684 35.0 2,416 47.5
10~ 124E [ 4,881 38.3 3,204 41.8 1,677 32.9
13422 | 2,520 19.8 1,666 21.8 854 16.8
Zofth 67 0.5 32 0.4 35 0.7
KA 184 1.4 78 1.0 106 2.1
W HY 2,792 21.9 2,216 28.9 576 11.3
L 8,735 68.5 4,920 64.2 3,815 75.0
KA 1,225 9.6 528 6.9 697 13.7
7] J & F W HV 10,407 81.6 6,456 84.2 3,951 77.6
el 1,726 13.5 872 11.4 854 16.8
RBE 619 4.9 336 4.4 283 5.6
TR BEEH D 9,063 71.1 5,995 78.2 3,068 60.3
M 72 L 3,374 26.4 1,551 20.2 1,823 35.8
RBIE 315 2.5 118 1.6 197 3.9
AT 20017 A i/ 4F 5,400 49.4 3,247 42.4 2,153 42.3
200~4001 [ A/ 4F 3,949 30.9 2,546 33.2 1,396 27.5
4005 /2L L 1,021 8.0 684 8.9 337 6.6
K E 2,389 18.7 1,187 15.5 1,202 23.6
AR AL ARV 1,857 14.6 1,332 17.4 525 10.3
1> 4,481 35.1 2,815 36.7 1,666 32.7
2oLk 5,572 43.7 2,988 39.0 2,584 50.8
KA 842 6.6 529 6.9 313 6.2
A o/NZ b () (0~3 50 5,937 46.5 4,253 55.5 1,684 33.1
TV LA (4~T7 H) 3,659 28.7 2,062 26.9 1,597 31.4
TLA (8 LR 2,163 17.0 897 11.7 1,266 24.9
RBIE 993 7.8 452 5.9 541 10.6
2 7zl 11,243 88.2 6,591 86.0 4,652 91.4
H1 1,274 10.0 976 12.7 298 5.9
R HIE 235 1.8 97 1.3 138 2.7
el 7zl 7,942 62.3 4,440 57.9 3,502 68.8
»HY 4,579 35.9 3,115 40.7 1,464 28.8
R HIE 231 1.8 109 1.4 122 2.4
1B P ff L 10,341 81.1 6,461 84.3 3,880 76.3
KL< 1,994 15.6 1,006 13.1 988 19.4
R HIE 417 3.3 197 2.6 220 4.3
BTER - EAGE L 10,051 78.8 6,877 89.7 3,174 62.4
RRIE DI »HY 2,701 21.2 787 10.3 1,914 37.6
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F£2 pill - RWEEE TEIMELEZ2FIRT L CWEHEIZB 2B - Eh#ERE0RE (FENAARED
2/N2,698 A~ K 12,720 A0 5 7 520D F— % £ v~ DFEER)

(IR ey RIS
HR 95%CI P HR 95%CI P
LA (i AR ED

L Ref Ref

1~2 fdiH 1.06 0.83 1.34 0.647 1.05 0.88 1.25 0.588
3~4 Fl¥H 1.31 1.01 1.69 0.042 1.13 0.94 1.34 0.187
5 FEEEL - 1.89 1.44 2.49 <0.001 1.43 1.19 1.72 <0.001
P for trend <0.001 <0.001

Ref : reference (ZM2EE), HR : hazard ratio (/N — N[t), 95%CI : 95% confidence interval (95% {5 [XfH), #7

Jiik - HEARAERRRIS,

20 v b DT =8 MO TR DT (Cox HeBl/NF— FET V) Fhi,

AR ZERL ¢ ARd, PERI, BOEE, sbor, RUEEEE, SMIRDC, SEMATS, RORE, T LAy, BRE, SN, TEeiRgk

TWABENLWERZERS L CERL: (B3 L8
ot 4]). fEERE LT, complete case 7 — ¥
Z AWCHI - RIS RE N CERIRM A7 73D —
Z LD 6 BB IC B T A BTN GERE R
DHEEED AT () EEIE (%) ZFSLIZEAEL,
B 1~4 13K S21Z/R L7ze EHIZ, complete
case 7 — ¥ & W2 ik R a3k S3, Bt 1~
413FS4 TR LT E72, BN 4 TERIFL
PR DR, ZERAAEERDT — ¥ ZHOTEE
WOHEELKMA ST T —ZEDA () &
e (%) wiillEks (KS5), BrilEkms (&
S6) TrLb LIeWEZZEIZ L, #aly 7 bid
STATA MP 17 (STATA Corp. LLC, College Sta-
tion, TX, USA) &\ 7=,

6. RIEMEE

AUFEE TERFEOMMFREL B CTRRZ 2T
CTHEM L7z (ZAHHS M10460, /K24 H H 2022
FUA 1T H), AERZHCIIRHENOSINLHH
BETHLHZE, Z2MLEWGEL TSI
WZ E AR EOMAEIZHEE Lz, £/, 5k
N rE RS2 —7 2hia Lk, %
DEZOHIER LT — 8% DA ZEDTIZHNW L&,
& ERIR E DHITTE D 7= 8 NG BRI FIH 2 8 5F L
7=

I HEFER

1. WREOELRFGE

Sk, BiiEk e, RISk E DN EE I E A+ O
B A R D R4 1321.2%, 10.3%, 37.6% T
HY, 1,000A - FEH7-D OENERTE D RERIT
38.3, 17.3, 76.2Td - 7=, HIHENGERTE D RE
F COBFRF OV HHAE (R BRI~ Kk
BRI o H $i32,018 (1~2,627), 2,161

(8~2,627), 1,803 (1~2627) Tdh > 7=, F£ 11T
&, e, AiiEk g, Ik & PNIZ20134F K
MTCHA L-ZER ol 2R Uiz, ZHIIRAO
5FEMELL L (BT & & 0 15.0%, RISk
27.8%) R 2 Ll (39.0%, 50.8%), 7 L
1)V (11.7%, 24.9%) OEI&EHTEREXD D
B EE S T - T2,

2. B - RESRENOZHIRE S ENERTE

DFE & DREE

SRR & M O BRI &8 E T IV T
1%, 3~4 fiifH8 (HR: 0.74, 95%CI : 0.56-0.99, P =
0.039), 5 ffi % L4 F (HR:0.61, 95%CI : 0.46—
0.80, P <0.001) ZHMA L TCWAHET, AifiEk#H
K0 B RS OB B2 3R E 7 O HR DMK
N oTo,

BT - (R Sl B o 2 KRR A & BEAFERE D 7
HEDORER 7 F 21217 T, 20134 RF £ C R & e &
D 3~4 fi¥H (HR : 1.31, 95%CI: 1.01-1.69, P =
0.042), 5 fE¥ELL I (HR : 1.89,95%CI : 1.44-2.49,
P <0.001), RiAEEEO S5 L E (HR : 1.43,
95%CI : 1.19-1.72, P <0.001) ZMRH LT\ 5 #
T, R LOFIZ PR A I B
WEZRE LT ol MUY RBRETIE, #i
# - B Ek S & O ICIRAREEED S < 51 &%
BN HERERE D HR &L 7250 B B A R
X (P<0.001),

3. HARDFEEAMERIDEWEZERE L BT

DiER

BEFARIY 1A (365H) Kiio&zkrst L, Hi
o - Sk E N ook R aK 3 LEmai 1
IR U7z AiiAE 5 o 3~4 fif (HR: 1.37,
95%CI : 1.05-1.79, P=0.022), 5 fi%E Ll | (HR:
1.97, 95%CI : 1.47-2.62, P <0.001), %05
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#=3 MY, FURBEEFEEOSWERE SR L, FnENTERMRA L TWAHIZHI AT - EAHERE
DL (BERAEEOR/NN2,698 A~ K12,720 A0 572 520D T — % £ v b DfEER)

PN vy (3= e
HR 95%CI P HR 95%CI P
BINSHT 1 (Q0134E D FFER: 500 HBIAR A 1 R D& % B oh)
% HI1k
L Ref Ref
1~2 F%H 1.01 0.86 1.41 0.461 1.05 0.87 1.26 0.593
3~4 ¥ 1.37 1.05 1.79 0.022 1.15 0.95 1.38 0.151
5 s E 1.97 1.47 2.62 <0.001 1.45 1.20 1.77 <0.001
P for trend <0.001 <0.001
Bt 2 Bk
Sk
% HINR
=L Ref Ref
1~2 F%H 0.98 0.70 1.39 0.929 1.02 0.79 1.32 0.877
3~4 4 1.29 0.89 1.86 0.180 1.02 0.79 1.32 0.868
5 0L E 1.78 1.19 2.65 0.005 151 1.15 1.97 0.003
P for trend 0.001 <0.001
pegls
% HIRR A
A Ref Ref
1~2 Fl%H 1.12 0.81 1.54 0.504 1.09 0.85 1.39 0.507
3~4 filifH 1.33 0.94 1.89 0.113 1.23 0.96 1.58 0.101
5 fELL E 2.01 1.38 2.92 <0.001 1.43 1.10 1.85 0.007
P for trend 0.002 0.001
BT 3 (K - IRA SV EIZIRE)
BEIRE 1 D
% HIAR A
1~2 FEH Ref Ref
3~4 fE¥H 1.34 0.98 1.83 0.069 1.20 0.97 1.49 0.099
5 fifALL E 2.06 1.42 3.00 <0.001 1.49 1.16 1.90 0.002
P for trend <0.001 0.002
A 2 DLk
% IR
1~2 % Ref Ref
3~4 fEHH 1.21 0.90 1.63 0.205 0.97 0.81 1.18 0.783
5 FERLLE 1.69 1.26 2.25 <0.001 1.26 1.06 1.51 0.011
P for trend <0.001 0.001
BINSHT 4 GERECL S - lRAGVEEICIRE L, 5 FEM EERA L T\ 5ED %R & )
% Ik FH
1~2 Fl%H Ref Ref
3~4 fiifH 1.71 1.18 2.50 0.005 1.28 0.99 1.65 0.058
5 L E 1.82 1.07 3.10 0.028 1.71 1.26 2.33 0.001
P for trend 0.003 0.001

Ref : reference (ZM8HE), HR : hazard ratio (N — FH), 95%CI : 95% confidence interval (95% E1EIX[H), 04
Dtk s HBENRAEEEED T — % 2 W TEERH T (Cox LGN — FET V) K, FEAK Tk, 1E50,
FOERE, w7, [FESRE, BIIRR, SEMrE, W, T LA, B @R, EeimRER GBinors, 40
P RNIIEFR I RN CTUERZ A7), BISHT 1 O complete case T20134 D FH AR fih & BEFHAKIAY 1 458K
WD BRI Lo A n =229, B HT 4 D complete case T 5 L, LR LT A &S VIER 2RI L 7=
FAIRIRDO NI : WA n =423 (B2 n =23, OIERHE n =85, BRI o= 155, WREELE n=33, B - 77
MROFZ 0 =36, ‘BHIRE - BAHE n =73, K - RIEEL n=7, DDOFn=7, BARE =3, /N\—=F 2 VK
=1, BH&EKE =238 (7T =14, LK n =56, KK n =158, WRIEE n=26, HILIEE =27,
B - BN K v = 41, MK - TEEE =3, 52n=2, FOF<n=11)
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D5 FEMELLF (HR : 1.45, 95%CI : 1.20-1.77, P <
0.001) ZHHLCHWAHET, IRAKLOEIZHEN
THRENEREERE LT -7,

BAIZ 3V CH - B SR O ks R aoR
L7z (&3 Lot 2D). BEICHRE L LT
BT - 7% 30 v fi = 910 U S 2 ) R R 26 2E O HR
&, BiAEEE O 5 FELL ET1.78 (95%CI & 1.19—-
2.65, P=10.005), #EEEO 5 HEL ET1.51
(95%CI : 1.15-1.97, P=0.003) TdH 7=, iz
WRET A&, A - 510 S s 5 BB G RR
EFAEOHR I, AT S EE O 5 ML FT2.01
(95%CI : 1.38-2.92, P <0.001), %M &K E D5
FRFELL - T1.43 (95%CI @ 1.10-1.85, P =0.007) T
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Multiple medicines and incidence of functional disability among older adults
according to age groups: A JAGES 2013-2019 longitudinal study

*,2% 3%, 4%
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Objectives  The use of multiple medicines that increase frailty and functional disability among older adults is a
significant public health concern. However, no study has analyzed whether the intake of multiple medi-
cines increases functional disability according to age. The number and severity of diseases and frailty that
are positively correlated with medicines have not been considered. In this longitudinal study, we aimed to
investigate whether multiple medicines increased functional disability incidence according to age groups
(65—74 and >75 years) after adjusting for disease status and frailty.

Methods Data from the 2013 Japan Gerontological Evaluation Study (JAGES) —collected during a follow-up
period of approximately six years—were used. Individuals aged 265 years who were activities of daily liv-
ing (ADL) dependent, using an unknown number of medicines, and experiencing functional disabilities
at the time of response were excluded. A total of 12,752 functionally independent older adults from 14
municipalities were included in this study. The outcome variable was whether the participants had func-
tional disabilities. The explanatory variable was the intake of multiple medicines (reference group, no
medicines; exposure group, 1-2, 3—4, or =5 medicines). As covariates, 12 variables were considered
potential confounding factors between the intake of multiple medicines and functional disabilities. A sur-
vival analysis (Cox’s proportional hazards model) was used to calculate the hazard ratio (HR), 95%
confidence interval (CI), and p-value (5% significance level) . After confirming the association between
multiple medicines and age groups (6574 and >75 years), participants were analyzed according to age
groups. Multiple imputation methods were used for the missing variables.

Results  Among the 65-74 and 275 years age groups, the incidence of functional disabilities was 10.3% and
37.6%, respectively. The interaction between multiple medicines and age was significant (P < 0.05).
During the follow-up period, the HR (95% CI, P-value) for functional disability incidence with the
intake of multiple medicines was higher compared to that of the reference group, as follows: for 3—4 and
>5 medicines among individuals aged 65-74 years, 1.31 (1.01-1.69, 0.042) and 1.89 (1.44-2.49,
<0.001), respectively; and for =5 medicines among individuals aged 275 years, 1.43 (1.19-1.72, <0.001).

Conclusion The study findings indicate that multiple medicines administered to community-dwelling older
adults increase their susceptibility to functional disabilities. However, individuals aged 65—74 years with
a lower disease status and frailty percentages may be attentive when using multiple medicines. Guidelines
for appropriate medicine use among older adults emphasize the importance of healthcare workers in
medical institutions and community pharmacies. These workers should also address the issue of multiple

medicines among individuals aged 65—74 years.
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