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Geriatric Syndrome and Mortality among Community-dwelling Older
Adults in Korea: 3-year Follow-up Study
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*Professor, College of Nursing, Hanyang University, Seoul, Korea

Purpose: The purpose of this study was to investigate the effect of geriatric syndrome on mortality among commun-
ity-dwelling older adults in Korea. Methods: Data were obtained from the Actual Living Condition of the Elderly
and Welfare Need Survey, with a baseline study in 2008 and a 3-year follow-up of mortality data. The mortality
risk was measured using the hierarchical Cox proportional hazard model. Results: In Cox regression analysis,
male (Hazard Ratio [HR], 2.53; 95% Confidence Interval [Cl], 2.12~3.01), old age (HR, 2.14; 95% Cl, 1.82~2.53),
low education level (HR, 1.31; 95% ClI, 1.04~1.65), limitation in instrumental activities of daily living (HR, 1.91; 95%
Cl, 1.60~2.28), depressive symptoms (HR, 1.21; 95% Cl, 1.01~1.43), and frailty (HR, 2.32; 95% Cl, 1.78~3.03)
significantly affected mortality risk. Conclusion: Based on the results of this study, nursing intervention programs
should be provided to decrease preventable death in older adults.
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Figure 1. Conceptual framework of this study.
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3ugk 22 Aol GaEE TIX A st S BT A
Folck
2. A4

A= Q1S th# k= QA B A= 2008~20111d = of| 7

Fu 47 o oig o], e ol Al ZAIELS 2E Y
o 172 Al E Rk B AT AR BAATR AR 217
22902 3] o, 20089 w0l e Ao} 200815
2011717 3417 22 2AE APk o o] ] & 2451 24
sttt 2 Aol A AFEE 2008 = QA B RALS] B 1
A (target population)2 A= 167} A], Eof] AF3sH= 760
Al 014Fe] A 7F=Ql oW, ZA} B A T sampled population)2
2005 Q175 S2A} AEAT oA ofshe 2ATo}
BEZAT ol 7155k 604] ole] tmelolel{1s]. it 3
2 &3} FZ(stratified sampling) 2 o] Zo1F =4, 774
ko7l = e 0 2 13} Zoh ot 5, 979 = A<
$-Hu2 03 233k 235 257) 2ol o)
S A HO 2T Au]o} BT A4S 1250l
A SFHTH15].
S EAE 2008 %= 604 o] AA| A} 15,1468 5
£ ATEZ o = 654 o) =91 12,0877 & 941 A 5HS]
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(follow-up loss) ¥ =t BE £A 44 F4 &4 Hl&
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A3ttt webA] & dtofl A= 654 o4 k=91 & 9,189
2011 Fe o]l Zrof gt A&} 8,35678 7 AR 8337 =
AR, o 5 AN E Eet 89190 A2E AHAlste],
A7h1e1 7,453, 2191 1159, 7] .9 A 47 25 THA R
6682 T3Fat 28,2081 ¢ 2422 BA5HAcHFigure 2). 4
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of the CERAD assessment packet, MMSE-KC)Z 43t 4
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Figure 2. Flow diagram of study participants.



ol Aol At A5 o2 R8I Al = Cronbach's
o gh2 7 A 941 01[21], 2 AtellA = 920
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2902 Sg5p Hojoleh 7hsa A4 Mgt 0~155 2
2,447 £ 25% 92 S| A2 gnlsich AL g
A] 30£39] GDSee| A 7} g ok(r= 84, p <.001) ¥
st SRE E0|cH24]. § 191 tAFOE S
o, 22} G2 8 (U E 94.3%, S0 = 72.6%, F 5
= 70.2%, SANZE 949%) 0.2 pehH25), & Ao M =
84 oIS 92 UL, 7 of5HE 92 918 0% THIAY
t}. Cho 5[25]¢] -0l A] Cronbach's a ZF2 .89% o0, &
Aol A KR 202 .900] %t

3) 3] 2(frailty)

ok B7}at7] 9184 Fried S{11]0] A A|E57}7] 3]
o TY7) o] we 20089 % ol A EjRA} HrFRAH15]]
A 2ge =72 2455t} Fried S[11]2 =219 3|9k
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cm ©]8Fe1 A%, 5.00% oA}, A1AH165.2 cm v 9l 7%, 4.50
olF 28, of=H 2174 153.0 cm 0]3}9] B9, 5.78% oA,
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5. AI2EN

E A= AR R4S 98l SPSS/WIN 22.0 2 73(SPSS,
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Software, Mariakerke, Belgium)& E-83}5th A4, Ak
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2, WA= 720l = Breslow test2 431 tE 150 Al
=2l 79, Bonferroni correction method 2 AR 7 A3} T
S, Aol B3 vl A FE RS FES] 8] 2
H Y& 3]F(Cox proportional hazards regression) £44-2 A]
Pt el D EA R a9 lA fefgt Aol & Bl
b AEsto], thi 2492 Y1414 S48 d 2y
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714 (assumption) S WEEH=X] B7}5}17] 93] log minus log
(LML) survival plot& 12| 1227} g elshsict. =
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EEAZ 494 phe .05 n|vko 2 slgich

1. MEXLQ} AbRIXE Zhe| EA RO
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& 258 E¢ 0] 37.8%, 78401 36.3%, S F¢ ©]
A}o] 25.9% A tHTable 1). £ AFLHAFAL 8,298& 34 E9F
AT 41} 91.9% = AEdH 2, 8.1%= APLstTh A
ZAL AFYAL 2F B4 9] Apol S 1T A, e TS Al
T B Mo A R-oJ g 2ol 7k AT A, A2 EA ol
A BER = 40.4%, AFE AR 56.6% 2 AR A f-2]81A]
WITh(x"=66.48, p <.001). AFH-L 754 o]A4¢l v]&o] HE
A} 325%, AFGA} 59.6% 2 AFGRIIA $-2J51A) Ekrhx=
198.12, p <.001). WS- F3RQ1 v &o| HEX} 35.6%,
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20.91, p <.001). QAR Zo7} Q1= B]-&-L A=A} 23.7%, APy
2} 35.6% 2 AFEAL A 231 hTHx"=46.72, p <.001).
IADLO|| A|3to] 9l Ao =2} 23.1%, AFLA}F 46.3% 2
AR} G-olakA] Eokth’=175.47, p<.001). A 19 5
ot Gt Sl7t 33 ol A= BER 3.6%, AEA
6.7% 2 APYR7E G051 B9k o (P*=16.75, p <.001), $-&
Aol e vl AEAL 28.9%, AFLA}F 44.0% 2 AFEAR]
A 281 E=9TH"=66.79 p <.001). 3] 2F 1=919] H|-&-2 A
EA7F7.5%<Q] B, AR = 21.1% 2 e ARG A A] R
ol3H| E9kthx*=191.58, p <.001). BHH, QA1 F0] Q=&
2 PEA} APIAF BE 1.6% 2 UEh, 18 7ol 93t 2}
o]7} 91 th’=0.01, p=.987).
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AT AA| A o] 3 APEE-2 8.1%(95% CI,7.51
~8.69)01¢lon], QA FE A &g BE oA 2F T+
ot 2ol 7t A TH A, ol wE 39 AFYES o] o
6.0%(95% CI, 5.41~6.59), '&/d ©] 10.9% (95% CI, 9.92~11.88)
2 A olA] olslA EUTH=66.81, p <.001). AEHR 65~
74X17} 5.0%(95% CI, 4.41~5.59), 754] o}to] 13.8%(95% CI,
12.62~14.98) 2 A7 0] =842 =9 rHx"=201.29, p <.001). 2L
S5z 0 1510] 9.9%(95% CI, 8.92~10.88), 258t £ o]
6.9%(95% CI, 5.92~7.88), %38} £ 0| 7.2%(95% CI, 6.02~
8.38) & gk 7t 3913k Xpo] 7} YU GITh’=21.12, p <.001). ©]
£ Bonferroni correction method (significance p <0.05/3=
0.017)Z AMS HA S 27}, 78 =Rl AMYE2 258 &
A(?=17.23, p <.001)0|} E3ta £¢ oA T E9kok(’=
11.54, p=.001), |5 1 ko] {23t 2ol fIrhx"=0.10,
p=.753). QA AZol7} Q= 1=219] 3 AFFE-L 11.6%(95% CI,
10.23~12.97)2, Q1A 7} gl =219) AFLE 6.9%(95% CI,
6.31~7.49) Bt} 5-2]5H] =9kth(x’=47.32, p <.001). IADL A)|
3lo] Qe w910 AFFE-L14.9%(95% CI, 13.33~16.47) 2, A
3to] gl 1=¢19] AVLE 5.8%(95% CI, 5.21~6.39) Xt} 59|
S| T ATHE=178.91, p <.001). YA} Zl=of] whreba] B4F 4
3 91-80] 7.8%(95% CI, 7.21~8.39), 1~23]7} 8.1%(95% CI,
6.53~9.67), 33] 0]A}o] 14.2%(95% CI,10.28~18.12) 2 ek 7t
8015t o7} A ATHA=17.23, p <.001). A= AR A 7, YA}
31571 33] oJAkel w219 Al YAF AF o] YAUHK=
17.24, p<.001) 1~23]Q] =2l BT} &39O} (x*=10.60, p=
001), S Aol gl =9l 1~23] Q1 =91 Zhof] {205k &
0|7} A TH"=0.13, p=.724). & FA}o] Y= =919 Abg
£2 11.8%(95% CI, 10.62~12.98) 2, & ZA}o] gl =91
6.4%(95% CI, 5.81~6.99) E T} 5-2]517] =9krhx’=67.38, p <
001). 3j°F IFo W& 3 AFEES BIS|9F 45%(95% CI,
3.72~5.28), 28] 2k 8.9%(95% CI, 8.12~9.68), 3] 2F 19.7%(95%
Cl, 16.76~22.64) 2 et om, ek 2+ 5203t 2te) 7t Agiet
(*=202.71, p <.001). AFE AR AT, 3ok =9l A3| K=
82.79, p <.001)} ¥] 5] I B} APFEO| &ghom (x’=
217.49, p <.001), A3 ¢f Q-2 H] & o el BT} APYE©] =
AUTH*=54.81, p <.001)(Figure 3). ¥+, QA1 ZThe dko
1=019] APHE-L 11.6%(95% CI, 10.23~12.97), RAIF0] ¢l=
1212 8.1%(95% CI, 3.59~12.61) 2 UERF=t], AE TAo]
WA}k Breslow testE A3 gt AT}, 1F 7ol F-oJ gt 2o 7k



Table 1. Characteristics of Participants at Baseline 2008

(N=8,298)

Total Survivors The deceased
Variables Categories (n=8,298) (n=7,630, 91.9%) (n=668, 8.1%) X0 p
n (%) orM+SD  n (%) or M+SD n (%) or M£SD
Gender Female 4,840 (58.3) 4,550 (59.6) 290 (43.4) 66.48 <.001
Male 3,458 (41.7) 3,080 (40.4) 378 (56.6)
Age (year) 65~74 5,417 (65.3) 5,147 (67.5) 270 (40.4) 198.12 <.001
>75 2,881 (34.7) 2,483 (32.5) 398 (59.6)
72.97+5.83 72.6215.57 76.9917.08
Educational level No education 3,014 (36.3) 2,717 (35.6) 297 (44.5) 2091 <.001
Elementary school 3,135 (37.8) 2,918 (38.2) 217 (32.5)
> Junior high school 2,149 (25.9) 1,995 (26.2) 154 (23.0)
Cognitive Yes 2,049 (24.7) 1,811 (23.7) 238 (35.6) 46.72 <.001
impairment No 6,249 (75.3) 5,819 (76.3) 430 (64.4)
Limitation in Yes 2,073 (25.0) 1,764 (23.1) 309 (46.3) 175.47 <.001
IADLs No 6,225 (75.0) 5,866 (76.9) 359 (53.7)
Urinary Yes 136 (1.6) 125 (1.6) 11 (1.6) 0.01 987
incontinence No 8,162 (98.4) 7,505 (98.4) 657 (98.4)
Number of falls in 0 6,941 (83.6) 6,402 (83.9) 539 (80.7) 16.75 <.001
the past year 1~2 1,039 (12.5) 955 (12.5) 84 (12.6)
(range: 0~10) >3 318 (3.9) 273 (3.6) 45 (6.7)
2.13£1.99 2.07£1.93 2.68+2.48
Depressive Yes 2,498 (30.1) 2,204 (28.9) 294 (44.0) 66.79 <.001
symptoms No 5,800 (69.9) 5,426 (71.1) 374 (56.0)
(range: 0~15) 5.2614.52 5.10+4.47 7.0414.66
Frailty Not frail 3,331 (40.1) 3,181 (41.7) 150 (22.5) 191.58 <.001
Intermediate 4,251 (51.2) 3,874 (50.8) 377 (56.4)
Frail 716 (8.7) 575 (7.5) 141 (21.1)

IADLs=instrumental activities of daily living.
AATH=0.01, p=.940).
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o} A 913 0] 2.144H(95% CI, 1.82~2.53) &9kc}. £84el =
Qle 22 o]AF wolBr) ARy 9% o] 1.318(95% CI, 1.04~
1.65) =5k, IADLO|| A 3to] 9l =912 A gto] gl 911
o} Abg & o] 1.9181(95% CI, 1.60~2.28) &=t} &85 =
AL L3 P2 wlHTh AR Y o] 1.214[(95% CI,
1.01~1.43) E34ow, 5] oFsHA] o2 =Qlof| H]sf 3 o =8l
2 AP $J3 o] 1.458](95% CI, 1.18~1.77), 3]k =912 2.32
Hj(95% CI, 1.78~3.03) =3kt ¥, Q1A Zol= o o] 4 =8l
o Abol] G WA A ekt oH (p=.070), 94 R
&= Abgol| o3t RS WA A] ggtthp=.284).

= 2

E o7& Inouye 5[4]9] geriatric syndromes ZE2- 0]
EA 7|2 31 gt k19 kel ST to] Abgof 3k v

Vol. 29 No. 1, 2017 103



0lAI2 - (2)7F

LA sersp] Slah A STk S4, R B o
of ket 54 7 o7k S BT AT, QAFS AT

=

= Ao A T3t xJo| & YTt E3], AFEA} oA TADL

S Algto] A 5 oFet HiidAke] Hl&o] A vER, AA

2 7)% A sk} =910 A W Aol
Atk B3, 119 B4 of ket 3d AgE] Ko7t gl

100

Ue=[14,26] A

g0
it
2w
; Frailty
; g5k |— Frail
. ==- Intermediate
----- Not frail
g ] .

oF
oF

[=1

Duration (months)

Figure 3. Kaplan-Meier survival curves for frail.
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Table 2. Risk Factors of Mortality among Older Adults in Korea (N=8,298)
) Model 1 Model 2 Model 3
Variables
HR (95% CI) p HR (95% CI) p HR (95% CI) p

Gender

Male (vs. Female) 2.60 (2.18~3.09) <.001 2,64 (2.22~3.14) <.001 253 (2.12~3.01) <.001
Age (years old)

>75 (vs. 65~74) 2.32(1.97~2.73) <.001 229 (1.94~2.70) <.001  2.14(1.82~2.53) <.001
Educational level .002 .008 034

No education (vs. >Junior high school)  1.46 (1.16~1.84) .001 1.39 (1.10~1.75) 005  1.31(1.04~1.65) .022

Elementary school 1.10 (0.89~1.36) 369 1.07 (0.87~1.33) 509  1.05(0.85~1.30) .657
Cognitive impairment

Yes (vs. No) 1.32 (1.19~1.57) .001 1.25 (1.06~1.49) 010  1.17 (0.99~1.40) .070
Limitation in IADLs

Yes (vs. No) 2.28 (1.99~2.71) <.001 2.09(1.75~2.49) <.001  1.91(1.60~2.28) <.001
Number of falls in the past year 152 284

1~2 (vs. 0) 0.98 (0.78~1.24) 859  0.91(0.72~1.15) 438

>3 1.35 (0.99~1.84) .058  1.22(0.90~1.67) 204
Depressive symptoms

Yes (vs. No) 140 (1.19~1.66) <.001  1.21(1.01~1.43) .034
Frailty

Intermediate (vs. Not frail) 145 (1.18~1.77) <.001

Frail 2.32(1.78~3.03) <.001

IADLs=instrumental activities of daily living; HR=hazard ratio; CI=confidence interval.
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