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(Abstract)

This study examined whether social frailty operates as a single construct or whether its components differ

in their association with mortality among Korean older adults. Using the Korean Longitudinal Study of
Ageing (KLoSA, 2006 - 2024), 4,164 adults aged 65 or older at baseline were followed. Mortality excluding
external causes (injury and accidents), which are unlikely to reflect social aging, was modeled with Cox
proportional-hazards regression. Social frailty was measured by five components-social support deficit, low social
activity, weak social network, loneliness, and living alone-and each component was tested for its independent
association with mortality in both separate and simultaneous models, after adjustment for sociodemographic and
health covariates and physical frailty. In separate models, low social activity (HR 1.14), social support deficit
(HR 1.15), and weak social network-infrequent contact with close friends (HR 1.25)-each independently
predicted mortality after controlling for physical frailty. When the five components were entered simultaneously,
social support deficit (HR 1.14) and weak social network (HR 1.21) remained independent predictors, whereas
low social activity attenuated as it shares the social-participation dimension with friend contact. In contrast,
loneliness and living alone showed no significant association once physical frailty was controlled. Conclusions
were robust across multiple-comparison correction, alternative death definitions, competing-risk, missing-data
analyses. These findings indicate that social frailty is not a monolithic construct; what most strongly
explainsmortality among older adults is disengagement from social participation and the absence of social
support. Beyond physically oriented frailty screening, assessment and intervention should incorporate social
participation and support, focusing on the functional content of relationships rather than living arrangements.
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A =4 aas g% F, oAl AHEE =
4 84 RS FHE 9 A =49 9
Al FYstel S84 AP IS AASAH
(2F 3). /B8 Tl "l oAl 7484 s
A FUF RYor 4% 54 Fo 59
2 7198 AGSAHER 4). 7 Cox 23
o] 33 & (discrimination)> Harrell®] Qx| =]

(concordance index, C-A|)Z H7}stct C-

H91% 7S A-sAd vlEAd 7Hol
e o] tisiAs F1PE Cox, AXHE
AL 2y, AFHTHESAITHRMST) #
Mog a3 A WES BAEA
RMST= 574 AIZE AF(m7HA] AESFA of
o] W, = vd ool BEI B VI3t
= ouletH, fnle g Rl 7};‘401]
o)EsA] etk B AFE =15d02 A%

ato] ARTH ¥IZAFT RMST #olE 15
d ooy Hat AE7IZFY AR A8t
Aok EF 574 AL A A o
5 Bonferroni % Benjamini - Hochberg FDR
BAEE 2838t vl tid ZadES
gelstdth. RjMAE AR R st

o, YU 9] 3 (cause-specific hazard) =&}

0

[¢]

Age FANE BAe F #52] 7hevl A Aalen-Johansen F %l 7]WHeh T A kA b
S WA AT o ¥ & TS Fo]  (cumulative incidence function)® AANP 3}
& g52, 055 ¢ FFL, 19 S oA AR FAAE itk 23e =
E yhdEgo] $4s Stk ol wiEk A A 53 F 3T o) §H Al HFE AE
AF wao} A1gH AY Axe Frlo WE  da FHEe FIWANGLE A
d=8 Fde 2 3 CAF vluE Grist @t Aol viAs 9 AR
Ay F2 ZFol| thsl] Schoenfeld A2 ¥l A 2 GFUiX(m=10)2}9] ¥lnE HEFH.
<H 3> 2¥ MY

2y 9 W =7

231 87l FHE 718 24

w2 2R+ AHF w2 AAA wae) F}

233 %‘f‘i}; ji‘i o 2 7Aaxel S94 f

o T + AAA =] + 7t FReLe 45 BA F9

A T4 4 A FS =97 @y
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I A
AA -2 H =2 BF

1,5359 0] At

FE 2,629%, &
AP
E3(7494 vs. 69.84),
_rJJr;a A% el nlg
F7} EkOP(RE P<00D), 2

Aol 6 A3

A&l

DHSIAHTI DT AK2006-2024) M

ATH<E ). PHLE F A21BS
AR HAA AR - ASBAY 2 - 9
AL AR BANCR o3
skt

a¥
=

u-lo m&a

Hir

W+ 2T AR} or n(%)

e P37k

AE(n=1,535) Abikn=2,629)
Sk 69.79+4.38 74.8746.50 <.001
74 979 (63.7) 1,444 (55.0) <.001
A8t 1,045 (68.0) 1,981 (75.4) <.001
TVEAS(ED) 5.78+2.32 5.6242.39 035
AAl &4 163 (10.6) 471 (17.9) <.001
A =7 434 (28.2) 708 (27.0) 389
T As 5 0.93+0.94 1.07£1.01 <.001
FHH A% U 999 (65.0) 1,988 (75.7) <.001
AANH =2 A% 703 (45.7) 726 (27.6) <.001

A4 727 (47.3) 1,397 (53.2)

=2 107 (7.0) 504 (19.2)
A3 A w2 A% 277 (18.0) 366 (13.9) <.001
A2 687 (44.7) 896 (34.1)

A A =3 573 (37.3) 1,365 (52.0)
AE|2E 24 499 (32.5) 1,147 (43.7) <.001
P i s I Pt e B 1,031 (67.1) 1,869 (71.1) .007
Q23 142 (9.2) 419 (15.9) <.001
=7 202 (13.1) 422 (16.1) 012
AR PAY ARRTHED 247 (16.1) 594 (22.6) <.001
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A1 96.3%14 63 83.1%, 81 75.8% % &t
3] 7HAstgrl 10d AJ-ol 67.8%, 149 Al
Aol 49.7% cl28 F4 < 14d FH =
S E9 Auto] AMEIGt o|FelT kA
A& ol 16 AIH 41.0%, 16~18d 7+
g5 AAde 31.9%7HA HRolxth F1HE A}
FeES 3 TR 037904 wpAEE 3t
NIE GFHo 7 =78l =20] Ansial
IS EQ Ao] FolAFE w9 7I3d A
T el A F4EE BFEh A
AP e 27 ¥7¥(0~2Lﬂ 152%)91 4 4
b 5ol F4 FHb] JFHISH, 10~14d
TN 7Y Bekar (747L 3394, 347%)
12~14'd F7rollA AH3479)0 ol2XITh 1
T FRM e APEEEC] B E5
s u

sy
9 A7 FaEEs Ay AR SE

far K

ol

0

o]
3]
=

<H 5> NN IDSEQ MHE

ESTE AESC] FElo] ¥
AEES BT 804%,

Z4¢JJEL 65.6%, =

2 41.4% 9 THlog-rank P<.001; <¥ 6>, <71

15). AH8A 4

A E 22 ol

4
=
AZE G oK AR 762% W =47 59.8%;

P<.001), «* 3t A= AA A

wan As

Th(x*=118.7 o] 392.7; <1¥ 2>).

T AE AR A FE AR S 995 AMEE TAAERM)
0-2 4,164 152 116 4,106.0 .037 96.3
2-4 3,896 257 54 3,869.0 .066 89.9
4-6 3,585 271 31 3,569.5 .076 83.1
6-8 3,283 284 46 3,260.0 .087 75.8
8-10 2,953 309 49 2,928.5 .106 67.8
10-12 2,595 339 24 2,583.0 131 58.9
12-14 2,232 347 46 2,209.0 157 49.7
14 - 16 1,839 317 43 1,817.5 174 41.0
16-18 1,479 314 117 1,420.5 221 319
ZN = 4164, AT = oA} A9 A3, 71E AEF = 7 T2 A% AR AE
o B B AP T AL =AY IR Bl FEAE G A 5 8
P = AR AR - FE A9 ABEE = AW/ FE A FAYER = 4 7 A
G0 4 Bo 70 5% A R 29 4 L

- 142 -



HYY / AR a| 7847t o= Lol AlYo) OjKl= FF: A LS SHoh DHSIATIEZEA2006-2024) =4

<H 6> | =FY 5™ MEEZ(Kaplan-Meier)

A s 10 153 2243

A A 1% 93.2% 80.4% 59.0%
A2 87.6% 65.6% 43.6% <.001

2 69.9% 41.4% 20.9%

A8 A% 91.2% 76.2% 54.4%
A 90.5% 72.8% 52.2% <.001

A3 A =4 82.6% 59.8% 37.1%

0.62 (0.57-0.69)], @A —,f;z A[HR 143 (1.28 -
: 1.60)], B2 M3 S [HR 111 (1.06 - 1.15)],
a T VR A AZHR 128 (117 - L4D]OIIT

— % (n=1429) "
—e- | (1=2124) )
wer 4] (n=611) ' (E'_llz‘ P<.001). t‘ﬁ_zﬂ _g_%t ._\_O]E:] E‘.E;q o=

0.0

CS 2w T UEROUHR 084 (076-092), P<001] O]
%] AglHW S5 Foste 35 A9
sick-quitter) & WFYshs ASE dfAEm,
|4FHR 1.10 (1.00 - 1.22), P=.058)3 714
EMHR 099 (097 - 1.01), P=282)& Apda §
OJ3HAl FAE A LAATH<IE 7>).

AAAR w25 F7HE 23 2004 1A A
Ax4E HR 1.26(1.14 - 1.39), =4]& HR
2.00(1.75 - 228)2 73 =HA A AL
2] _ syivas 1 mame<on, wEYe ma gy 2]
e ol s e QA fAE%en cAS 0.705<>ﬂf\1
0 3 § s 2 15 B 07132 SAHTE o) AH A =47} o

h A9 - A - A adloE @ug
=2 G F7H A AES 2RSS HY

FHGE 6).

El
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bR dstady, M35 M=

<H 7> SHE O MHA o] MY RH|(Cox 2H2H)

H & 1 HR (95% CI) X3 2 HR (95% CI)

Siks] 1.12 (1.11 - 1.12) 1.11 (1.10 - 1.12)

oA 0.62 (0.57 - 0.69) 0.62 (0.57 - 0.69)

Paksin=! 1.10 (1.00 - 1.22) 1.06 (0.96 - 1.17)

M HFAEED) 0.99 (0.97 - 1.01) 0.99 (0.98 - 1.01)

A A 1.43 (1.28 - 1.60) 141 (1.26 - 1.57)

A 23 0.84 (0.76 - 0.92) 0.87 (0.79 - 0.96)

1.11 (1.06 - 1.15)

1.09 (1.04 - 1.13)

1.28 (1.17 - 1.41)

1.11 (1.00 - 1.23)

1.26 (1.14 - 1.39)

2.00 (1.75 -2.28)

C-AF 0.705 0.713
5 A2lH i PEeLE MY AYE  =os 59 S]leldith v 94_%%(HR
d 3) 097, P=551)7 =7(HR 101, P=.894)=
é}x] gtk BHEAE HAAA *}ﬁl@ﬂﬂ
THFIL QA A =HE FANS W, A AHE TP SO P=25) AEEE
g5 ZAYMHR 114 (1.05-123), P=002]7 A} AR Lul 7FsAdo] oP=01), AHEEE
3)A 22 AR\MHR 115 (1.05 - 1.25), P=002]> o Wisire 7P Cox - AlZPEEAE - Al
Al RS FsHl Eole YA e HAAIARE BAHCE A WES
AOIATH<IE 8>, <™ 3>). AFEAY Z2F = A3
< HR 1.25(1.14 - 1.37, P<OODZ AMEA S AE QA4S B4 #AAE o e Zap}
<H 8> AMRIH L #EQAE AMY 2HH|(RZY 3)
TAHL HR (95% CI) P3r Sk
AtslgE 43 1.14 (1.05 - 1.23) .002 =27 93
AL31A XA AR 1.15 (1.05 - 1.25) .002 =814 93
LIR=g 0.97 (0.86 - 1.08) 551 £-931#] o
=7 1.01 (0.90 - 1.13) 894 FroletAl B
1.25 (1.14 - 1.37) <.001 =34 939

454 F 7 pAss AE Ry
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HYY / AR a| 7847t o= Lol AlYo) OjKl= FF: A LS SHoh DHSIATIEZEA2006-2024) =4

<38 3> A2l k| FEeLE MY |

HR {95% Cl)

e — 114 (1.05-1.23)
felers 2y P = o 1.06 (0.98-1.18)
R E— 1.15 (1.05-1.25)
Ar = 2(7) 2
R — 114 (1.04-1.24}
. R E— 0.97 (0.86-1.08)
828 - 0.94 (0.83-1.06)
- —_— . 1.01(0.90-1.13}
= R — 1.04 (0.93-1.17)
g N S— 1.25({L.14-137)
Mslze 2d M 1.21(1.10-1.34)
W ig=zy
O =MRg=d
0.8 0.9 1.0 141 1.2 13 1.4
AR /%] (HR, 95% CI)
<E 9> APH L FHeAY OFHW 2
TAHLA 9 P3t Bonferroni PZk FDRBH) P3t R T {9 4%
AlEeE A 002 .009 003 ]
AbE) A A A A 002 .009 003 ]
IR 551 1.000 689 H] -2
=A 894 1.000 894 H] <]
AS|BAY 2H <.001 <.001 <.001 9

obdS <l5l7] Yl Bonferroni % Benjamini- 121 (1.10- 1342 T FALAS A5 B
Hochberg FDR EAZ& Z&ate] 71 HFS  Alg FAoll: SHH2Z {FATHC-AF
AAERTk 2 AFee BE 3004 Fo  0.715). AR s 2P FAFYAA 1.06

A A7 ALEA AR AR, AR (098 - LIOE B, o AT A
A%, AFBF)0] BA FE BF 43 3 29 For} A Rdes 35 A4S F
A% BT 9). $37] WEY Aoz WY zg - =
7 SAFYNME FolakA] GTH<E 10%).

6. AlE|H i pHeL SASURE 4
7. AZHY 30 2AY B

THES AAH =8 BEAS T gA
TARALE FAC BUF A, ASAAA A8BE 2e A9 e e
2% 114 (1.04- 1207 A3 #AY 28 AcKSchoenfeld P=011). 77 CoxollA 1

>~
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L5 5]
= 5t

AT, HM35H 2=

<H 10> AIR/H k2 T8e4 SAEY MY B (Cox 29, Y 49)
TAHeA I HR 95% C)  SA5Y HR (95% C) PZt PH P
ArelgE 43 1.14 (1.05 - 1.23) 1.06 (0.98 - 1.16) 163 137
AFB A A A AH 1.15 (1.05 - 1.25) 1.14 (1.04 - 1.24) .003 471
AMS| A AR 1.25 (1.14 - 1.37) 1.21 (1.10 - 1.34) <.001 263
L= 0.97 (0.86 - 1.08) 0.94 (0.83 - 1.06) 279 .036
=7 1.01 (0.90 - 1.13) 1.04 (0.93 - 1.17) 454 .007
Z*. PH P+= Schoenfeld Zzjef] 7]¥F3E 8] #] ] S (proportional hazards) 7}4 Ao PEo.E, jro] S
FE@YY p<05) WY WFo] AFRIE FF 713l AA A= Pl oiE F UeS
A|ALgHTE.
<E 11> AlZl2ts ZEe| PH 9/t thg
g T F8A4 H| 3L
T7HE 0-6d 1.30 (1.12 - 1.52) p=<.001
ey 2d 1.11 (0.97 - 1.26) p=.133
T8 12 o) F 1.06 (0.93 - 1.21) p=.382
A 745 A8 HRQR2y—15y) 1.28 — 1.03 ’FE A8 p=<.001
RMST(15y) A/H1 24 10.53 / 11.94\3 A 14194
A 27000 AFEC} 0-6d 130 (112~ weN AEBE o) AT due 34 2
152014 6-121d 111 (097 -126), 124 °]  7]d FEHA= &742 sk
F 106 (093- 12D FASYTh AE  ASBAY RS AT A A5 v
Z2He Bz vz Ayl deldglen  T'E =3 Ed, Z2¥e HRE 125 (.14
(3324 P<00L; %91 HR 2d 128 — 159 - 137)(P<00DE HFo] EEFS A1Y9
1.03), 159 RMST= Z¥#wo| RIZFTET o itk 23 7IEs ¥ 23 o HR
141 Zrth(10.53'd EH 11949)(<3E 11>). 121 -3 2ol & & X vhd/gla HR
<H 12> AZ[EAY ZEO ZE JIE W EFE AL 2™
a4 7=/ 28 HR (95% CI) P
g ol 3 U= B vh/gle(FAE) 1.25 (1.14 - 1.37) p<.001
< 23] o3} 1.21 (1.12 - 1.32) p<.001
A x F8s 1.22 (1.10 - 1.35) p<.001
NS AEATadA 1.03 (1.02 - 1.04) p<.001
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<Appendix 1> AtZALA FHold DIzt 24

TAALA 7 ¥4 HR ZAAE HR AL - A4 A9 HR
ALs|EE 23 1.14 (1.05 - 1.23) 1.13 (1.04 - 1.22) 1.14 (1.05 - 1.23)
AR AR A A 1.15 (1.05 - 1.25) 1.14 (1.05 - 1.24) 115 (1.05 - 1.25)
=2 0.97 (0.86 - 1.08) 0.95 (0.85 - 1.07) 0.96 (0.86 - 1.08)
= 1.01 (0.90 - 1.13) 1.00 (0.90 - 1.12) 1.00 (0.90 - 1.12)
ArE|EA A4 1.25 (1.14 - 1.37) 1.24 (1.13 - 1.36) 1.25 (1.14 - 1.38)
T A At X3 - 718 QR R

<Appendix 2> Z2He™ 24

gJolapel Tigt 2l S

T 2]QIA} HR (95% CI) Pk
AEEE 29 0.95 (0.69 - 1.31) 770
PAR-BSEARARP-F- 0.99 (0.71 - 1.38) 959
2 0.79 (0.49 - 1.27) 327
=A 0.92 (0.59 - 1.43) 713
B] 9] IR} AP & BHY
ALEHA CIF 10 CIF 159

24 0.432 0.644
HIZH 0.299 0.513

2w 7} AEAR

F. A E(Cumulative Incidence Function, CIHE 2JJAE AAAIHASZ FIUS
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<Appendix 3> ZZFX| Mz| @A Qe

TALA hdALE HR F4¢% A HR tE X HR
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=2 0.96 (0.85 - 1.09) 0.97 (0.86 - 1.08) 0.96 (0.85 - 1.08)
=7 1.00 (0.89 - 1.12) 1.01 (0.90 - 1.13) 1.01 (0.90 - 1.13)
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