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o], 20479 1,879 (38.4%)°ll ©o]= Aoz A ¥ Uk(Statistical Office, 2020).
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Figure 1. Selection process of the subject population
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ol A8k tH(Table 1).

AEe FHUTEHY AIdLAS ol&dte] AHS 7|FLoE 65-69A, T0-74A4,
75-T9A 7, 80-84A]1, 854 ol o 2 ABFatd s, AAFad et 32 oy,
T FuAh 2% FuA, 25 FEATS 9, e o 2 AR {4
o FAGE O wepA 2Z7F AA, GA, AFEAlL AT, 7IEE Ho e AE o
AFelM e A, FFHOR AEFaAL TuHHE FE F B JFu, 7S
71 R Ho 9| AS Tl U, fihE AT sk

Table 1. Variables for analysis: Sociodemographic

factors

Raw data variable name

Change of variable names and re-categorization for analysis

Gender

age

Education

marital status
Sociode

Religion
mographic Housing type
factors Whether to

receive basic
living
monthly

mncome

Pocket money

Male, Female

65-69, 70-74, 75-79, 80-84, 85<
Uneducated, Elementary School, Middle School,
High School, University and above

Single, bereavement, Divorce, Separation, 7]except
Yes, No

Homeowner, Non-homeowner

Normal, Basic living recipient

<500,000, 510,000-1,000,000, 1,010,000-2,000,000,
2,010,000-3,000,000, =3,010,000

sufficient, modrate, lack
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Table 2. Variables for analysis: Health behavior and Health status factors

Raw data variable name Change of variable names and re—categorization for analysis

Subjective health

. ‘Healthy’, ‘Indifferent’, ‘Un healthy’
condition

Regular exercise Yes, No

Drinking Yes, No
Health Smoking Yes, No
status
Depression(SGDS) ‘Non-depression’(<7), ‘Depression’(>8)
factors

Cognitive function
(MSE-DS)
Standard

Score(Z-score)

‘Normal'( - 1.5<, ‘Cognitive decline’( - 1.5>)
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are] A HX= Logsdon 5(2000)0] et kx=spolw shate] gho] A H=E A4
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Lol B9l 25%), 5 (591 50%), sH(etel 25%) = A7-3 kit

Table 3. Variables for analysis: Social relational factors

Raw data variable name  Change of variable names and re-categorization for analysis

Social Quality of life upper, middle, lower
relational

factors Social support upper, middle, lower
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m a5+ 23
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3247 (29.3), 80-844] 3599 (32.5%) = 80-844|7} 7+4 =9tt}.

WEFEE Fo 71498 48.0%) 02 THE @E NEE AA e 2o 9

i

2709 (24.4%), &3tal &9 607 (5.4%), e £ 4974 (4.4%), st o)

2 139 (1.2%) =

AT EE AF 259 (2.35%), AHE 93078 (84.1%), ol & 1159 (10.4%), B 27

4 (2.4%), 71EF 9% (0.8%) % Abo] 74 wekrh

Tue UPE 6897 (62.3%), ‘Ylth = 4179 (37.7%) 2.2 e}
I 580 (524)0.% ©f @Wokow AAME ] wE 71 x4

T drktfdo] 8189 (74%)°] Fw tl/d 2887 (26%) H.th 3= kTt

AT F£9L 508k oldk 8629 (77.9%), 51-1008H 236 (21.3%), 101-200%F

2 67(0.5%), 3015+ o] 4ol 27(0.2%)°] ATt

| WEEe ‘2 a2 digd vEo] 676W(61.1%)E M Eekow,

‘HEolt) #la thed &S 42378(38.2%), ‘FEI & 7H(06%)2

E}ytth(Table 4).
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Table 4. Sociodemographic characteristics of subjects with study

N(%)

Variables Case %

65-69 37 3.3

70-74 169 15.3

Age 75-79 324 29.3

80-84 359 325

>85 217 19.6

Male 147 13.3
Gender

Female 959 36.7

Uneducated 714 64.6

Elementary School 270 24.4

Education Middle School 60 54

High School 49 4.4

University and above 13 1.2

Single 25 2.3

bereavement 930 84.1

marital status Divorce 115 10.4

Separation 27 2.4

except 9 0.8

o Yes 689 62.3
Religion

No 417 37.7

) Homeowner 526 47.6

Housing type
Non-homeowner 580 52.4
National Recipient 818 74
basic living

security Non-recipient 288 26

<500,000 862 779

510,000-1,000,000 236 21.3
monthly

. 1,010,000-2,000,000 6 0.5
income

2,010,000-3,000,000 0 0.0

>3,010,000 2 0.2

Sufficient 7 0.7

Pocket Moderate 423 38.2
money

Lack 676 61.1

Total 1106 100
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BT el FuA ABAHE Aol Ymrysl 5189 (468%)% 7
W, ‘WEolvy &9 3749 (33.8%), ‘WdAstty &9 2149 (19.3%) o= U

E = ‘o 509 (46.0%), ‘oFY 9’ 5979 (54.0%)°] SH&o] vgkon T
o] Boi= ‘o)’ 279 (24%) Bt} ‘oly e’ 7 1,079 (97.6%) 0.2 U =A LEby
SFo R ‘o 929(8.3%), otH L 7F 1,014 (91.7%)°] ¥, T B¢

o] 831(75.1%) 2 &t 2759 (24.9%)E.tt ¥ =A WUgktH(Table 5).
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Table 5. Health-related characteristics of subjects with study

N(%)
Variables Case %
Healthy 214 19.3
Subjective health Indifferent 374 33.8
condition
Un healthy 518 46.8
Yes 509 46.0
Regular exercise
No 597 54.0
Yes 27 2.4
Smoking
No 1079 97.6
Yes 92 8.3
Drinking
No 1014 91.7
Non-depression 831 75.1
depression
Depression 275 24.9
Total 1106 100
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2. AFSH=0I0 28 ofFd ©E ey Sy
D AFAE A 2Qle] e $g oy

o] gl TN E AR 87.4%, FA= 126%, Fwu2> A X7F 84.0%,
HAb 160%= ool ARt o #we H&S AXse ez yehyt
(p=0.910)

AT EAER B8 ARl o]lgxt F A dig VdiNi=s) Suwte g A
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2 FogEs A

1,106 & d@¥ FxE= ¥4 66-694 1.2%, 70-74A4 12.0% , 75-79A]
26.1%, 80-84A] 31.6%, 854 o] 29.1% =2 80-84A417F 71 =Skt

&2 66694 = gl e, 70-7441 9.9% , 75-79A4 20.3%, 80-844 29.2%,

A o] A240.6% = 854 o]do] 7 mkor FTAA O R Fo At p=0.013).
WEFEL 7Yy Ert suuro 2 AA Ao 10%E xFA 3o we} pearson 7F
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iy
O

AEd e ZIRETE Sunte 2 dAde) 20%E AA| el wEt pearson 7he]
A Aol o fishere] A= FogtES A48T

A& EE v EaodA A2 2.3%, AP 85.6%, ol 9.4%, 7 2.1%, 7I1E
0.6%= Aol 7Hd @okal, fawddA= e 1.9%, AP 77.8%, ol 14.6%,
H 7] 3.8%, 718 1.9%% Aol W3ktH(p=0.020).

Tus v w S U E 634%, U= 36.6%C 2 YERR AL pEael A 9l
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FAFEH = vl A A7V E 50.8%, ‘FFE S 49.2%, ¢EwdAE AV
34%, Ho}p ‘FFE’ giido]l 66%= o Wokom(p<.001), AAGEHd mE 724
dFgolie HSE(76.7%) % &97(60.7%) EF dutgiide] AR
o =% TH(p<.0001).

AT YL JYHIET} sunte g A Aol 50%E A el wel pearson
ZholAlr Aol obd fisherd] ATHA R Fo|FdES 433

H]-9-& 382 509 o] 3} 6879 (76.8%), 51-100%+ 2007 (22.4%), 101-2009+¢ 5
H(0.6%), 3017 o] o] 27 (0.2%) °laL $-&v-2 50%k o8} 1757 (82.5%),
51-100%+¢ 367 (17.0%), 101-2009F 19 (0.5%), 3017+ o]ife] gllewn
Tt 509k o] 37t & HlFS A P oh(p=0.287).

4= HEEE Z|gHIEY) sujwto g AA| A 16.7% 5 A g uhEl pearson

FrolAl & Aol ol fisherd AdHAHOZ Fo&dES A5
H &3 &7 BF ‘Zagot 1 g3t vl go] 57.2%, 77.8%% 7MY =

= £
gow], ‘HiEolty i tigd v &L v$&T 422% ST 217%, FE

sttt = B 69(0.7%), $E7E 05%E UEFSETH p<.001)(Table 6).
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Table 6. Sociodemographic factors affecting depression

Baseline depression

: 2
Variables Non-depression  Depression Total X b
65-69 11(1.2) 0(0.0) 11(1.0)
70-74 107(12.0) 21(9.9) 128(11.6)
Age 75-79 233(26.1) 43(20.3)  276(25.0) - 0.013
80-84 283(31.6) 62(29.2) 345(31.2)
>85 260(29.1) 86(40.6) 346(31.3)
Male 113(12.6) 34(16.0) 147(13.3)
Gender 0.013 0910
Female 781(87.4) 178(84.0) 959(86.7)
Uneducated 569(63.6) 145(68.4)  714(64.6)
Elementary
226(25.3) 44(20.8) 270(24.4)
School
Education Middle School 49(5.5) 11(5.2) 60(5.4) - 0.471
High School 41(4.6) 8(3.8) 49(4.4)
Uni it d
Hversity an 9(1.0) 4(1.9) 13(1.2)
above
Single 21(2.3) 4(1.9) 25(2.3)
bereavement 765(85.6) 165(77.8)  930(84.1)
marital .
Divorce 84(9.4) 31(14.6) 115(10.4) - 0.020
tat
Statts Separation 192.1) 8(3.8) 27(2.4)
except 5(0.6) 4(1.9) 9(0.8)
Relici Yes 566(63.4) 123(58.0) 689(62.4) 0412 0521
cusion No 327(36.6) 89(42.0)  416(376) '
Housing Homeowner 454(50.8) 72(34.0) 526(47.6)
8385  0.004
type Non-homeowner 440(49.2) 140(66.0)  580(52.4)
National Non-recipent 676(76.7) 128(60.7)  804(73.6)
basic living 22632 <.001
security recipent 205(23.3) 83(39.3) 288(26.4)
<500,000 687(76.8) 175(82.5) 862(77.9)
510,000-1,000,000 200(22.4) 36(17.0) 236(21.3)
monthly
] 1,010,000-2,000,000 5(0.6) 1(0.5) 6(0.5) - 0.287
income
2,010,000-3,000,000 0(0.0) 0(0.0) 000.0)
>3,010,000 2(0.2) 0(0.0) 2(0.2)
Pocket sufficient 6(0.7) 1(0.5) 7(0.6) <001
money modrate 377(42.2) 46(21.7) 423(38.2) -
satisfaction lack 511(57.2) 165(77.8)  676(61.1)
Total 894(100.0) 212(100.0)  1106(100.0)

* Fisher's exact test
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2) AZAE B AAFE &l mE &N

o AT WA FaA A v SEellA el oY 23.0%, ‘BT
oty 37.2%, ‘W7ol ymTy= 398%c°|H, Bl Aol Fu 43%,

Eolty 204%, ‘7ol ymrl = 754% 8 S wol M= Aol vymnyet= 4

W7F 7HE = A HERETH(p<.0001).

TEE HH Ao e 9w o7 489%, ‘olY 7 51.1%°lH, &
ol M= fe'7F 34.0%, ‘b7t 66.0% % o] Hl¢Ed T S s A &F
Aol o = YERSTH(p<.000D).

AFFEe v d'7F 5.0%, ohH 7F 95.0%01H, &l M= e’}

8.0%, ‘oFH 27} 92.0% = WEFHTH p=0.588).

e e ol7F 85%, ofU Qb 915%°H, e woll A= et

75%, ‘©obH 7t 92.5% % LERSEHH(p=0.637)(Table 7).

fx

N

r1r

ool

Table 7. Health Behavior and Health Level Factors Affecting Depression

Baseline depression

Variables - - Total x2 D
Non-depression Depression
Subjective Healthy 205(23.0) 9(4.3) 214(19.4)
health Indifferent 331(37.2) 43(20.4) 374(34.0) 58.415 <001
condition Un healthy 354(39.8) 159(75.4) 513(46.6)
Regular Yes 437(48.9) 72(34.0) 509(46.0)
‘ 19.405 <.001
exercise No 457(51.1) 140(66.0) 597(54.0)
Yes 45(5.0) 17(8.0) 62(5.6)
Smoking 0.293 0.588
No 849(95.0) 195(92.0) 1044(94.4)
Yes 76(8.5) 16(7.5) 92(8.3)
Drinking 0.223 0.637
No 818(91.5) 196(92.5) 1014(91.7)
Total 894(100.0) 212(100.0) 1106(100.0)
% %’ -test
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3 A8 A fole] WE 2 o] F

o A wxEA Ay 7| EsE 5 uwEO ®E pearson ZFol Al AAo
eSS AT H & S 289.%,

E5
55.9%, ‘et 15.2%°] L, F&u> A &1.4.%, ‘T 42.0%, °F= 56.6% % H| -

fisher?] A&dHAHo =z F9oF

| oby

1o

=)

> =

swhth oM ahel def e Mg B2 HlE&s A 3L, fishere] A

FAA p<001E EAXORE H93c)

ALE A A A= H TS AL 29.0.%, ‘T 51.5%, ‘BF = 19.6%°] 1L, =t
2 WL85.%, ‘T 48.6%, ‘BF = 42.9% = Y EFSETHp<.001)(Table ).
Table 8. Social relational factors affecting depression
Depression
Variables Total x2 D
No depression  Depression
Upper 258(28.9) 3(1.4) 261(23.6)
Quality )
) Middle 500(55.9) 89(42.0) 589(53.3) - <.001"
of life
Lower 136(15.2) 120(56.6) 256(23.1)
Upper 259(29.0) 18(8.5) 277(25.0)
Social )
Middle 460(51.5) 103(48.6) 563(50.9) 59.780  <.001
support
Lower 175(19.6) 91(42.9) 266(24.1)
Total 894(100.0) 212(100.0) 1106(100.0)

* Fisher's exact test
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2 A3, dol= 60-6941 BT 70-74417F &9 =7 1.060M =k S
Ao g frolatA] &Y(p=0.917), 75-794 L3 1457 Egkor} fojskA] kgt
THp=0.464). 80-8441E $2 913 o] 16299 (p=0.375), 854 o] A& 15470 =9k
oy FAACRE fFostA & ATHp=0.446).

AEE ARt oqx7E & A E7E 08008 wgtoen, SAHCR {231
2 Ak tHp=0.812).

WEFTEe dgu £ o)drt nEstu ol (p=0512), Tal £ ©|

F(p=0256), 25t EQ1¢(p=0.353), ¥t WEAH(p=0420) =F =2 9
A

B oul fabzte] Hl&) £33 AR $9o 93 o] 1.561H)
woton], MR o Ark(p-0.022).
e (SRR ‘HEolty 7 0.2518(p=0.290), ‘EA- e 7F 0.383

e fldde] wkoy SAH R FofshA otk (p=0.461).

Ty A E dAEY By ‘REoltt = 1607 2 S =TF =ko
U EAA SR FoshA &kal(p=0.232), ‘Aol Y = 3.066 A= =
XL, A RE {9 FH(p=0.004).

TEOFE o’ By oy eh & fldol 1.385 =hou AR o5t
A & A HH(p=0.083).

e A2 A B 'S o] & 913eol 8093 =9k, EAACEE FoFTt

(p=0.001). 8V = «AF=7F 2321080 E kL EAACE Fo HAH(p<001).
ARSI A A= Y B F o] = fIE el 1.9049 =9kal
FAtH(p=0.026). 3t = AP =7} 3.0348) =9kl 57

»
o
HU

2 P oH(p<001).
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Table 9. Multivariate Analysis of Factors Influencing Depression

Variables O.R. 95% CI D
65-69 1(Reference)
70-74 1.060 0.351-3.203 0917
Age 75-79 1.457 0.496-4.277 0.494
80-84 1.629 0.554-4.793 0.375
>85 1.547 0.504-4.744 0.446
Male 1(Reference)
Gender
Female 0.800 0.454-1.407 0.812
University and
1(Reference)
above
' High School 0.586 0.118-2.898 0.512
Education Middle School 0.440 0.098-19%5  0.286
Elementary School 0.517 0.128-2.083 0.353
Uneducated 0.566 0.142-2.260 0.420
National basic Non-recipent 1(Reference)
living security recipent 1.561 1.066-2.287 0.022
Sufficient 1(Reference)
Pocket Modrate 0.251 0.019-3240  0.290
money
Lack 0.383 0.030-4.907 0.461
Subjective Healthy 1(Reference)
health Indifferent 1.607 0739-3495  0.232
condition Un healthy 3.066 1444-6511  0.004
Regular Yes 1(Reference)
exercise NO 1.385 0959-2.001 0083
Uupper 1(Reference)
Q“Tffw of Middle 8.093 2467-26549 0001
ife
Lower 23.210 6.825-78.937 Dp<.001
Uupper 1(Reference)
Soctal Middle 1.904 1078-3360 0026
support
Lower 3.034 1.645-5.595 0.000

Crude OR: Odds ratio, CI: Confidence interval
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4. 3zt 22 oFo WE XIS @

o
HI
1

& Aol 201663 -ty W2 A Ve WEE Hlal 24T 2
8

20161 Hl-&olA 20199 Bl Y g A T AT 6

o]
O

A A sk= 53 7.0%°]aL, 20161 H]-EolA 20199 &2 WHEH didAs A
Aol 707, 88.6%, A A st 9 114% = Yeyton SAZ o7 FolaA &
ATHp=0.162).

20161 oA 2019 v]ewoz2 WHAE g Aol 1247 87.3%°]
al, A ATE 18 o2 12.7%0°]H, 20161 -2l 20199 A &H oz $-&o]
A oA T AdTS 1189 83.7%°)aL, UAA AT 15H R 11.3% oM,

SAACE FolstA FUTHp=0.721).(Table 10).

Table 10. Comparative analysis of changes in cognitive function according to the

presence or absence of depression over three years from 2016 to 2019

Cognitive function

Variables Normal Cognitive decline Total X2 (p)
(n=1011) (n=95)
2019
i 699(93.0) 53(7.0) 752(100.0)
2016 Non-dpression 1.954
Non-dpression 2019 (0.162)
) 70(88.6) 9(11.4) 79(100.0)
Depression
2019
] 124(87.3) 18(12.7) 142(100.0)
2016 Non-dpression
0.127
Depression 2019 (0.721)
) 118(88.7) 15(11.3) 133(100.0)
Depression

x %’ -test
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20648 =A Yo EARCRZE Foldlth(p<=0.023)(Table 11).
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Table 11. Analysis of causal association of depression on cognitive decline

Crude R.R. Adjusted' R.R. Adjusted?® R.R.
Variables
R.R. 95% CI P R.R. 95% CI P R.R. 95% CI P
Normal 1(Reference)
Cognitive function .

Cognitive

decli 1.677 0.915-3.072 0.094 2.017 1.084-3.761  0.027 2.064 1.043-3862 0.023

ecline

RR. : Relative Risk, CI : Confidence interval .
"p<0.05, *p<.001, Logistic regression analysis,

_26_
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6. =0/ AX|s0 OlAs Y =4

2016132 20199 tIAES vl & 20161 2 Ad F 20199 =Fo o
?F ARV AZE ddES gEATIA Fa, Cox RlEAIAAREE S 483k
B 23l A tH(Table 12).

HY d 2A2sY 2o e AAV|sAS} TS ALY AR E

gk Ay Seato]l HlewRU AATV|EAS fFEol 1.608H =Skt
A oAA dPatolE AR Ay AAAsE fgEo] 16588 xof, =

AAAsE fgdEo] =i TAHLE FAPoH(p=0019), F+ HA & & Ao

2 1As A7 AAAE YALo] 1.661H =A Yo EAHoRE Foldlr)
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Table 12. Analysis of the effect of depression on cognitive function

Crude H.R. Adjusted' H.R. Adjusted® H.R.
Variables
H.R. 95% CI D H.R. 95% CI D H.R. 95% CI p
Normal 1(Reference)
Cognitive function .

Cognitive

e 1.677 0.915-3.072 0.094 2017 1.084-3.761 0.027 2.064 1.043-3.862 0.023

ecline

H.R. : Hazard ratio, CI : Confidence interval

*p<0.05, **p<.001, Cox Proportional Harzard Regression, ' Age difference, ¥ Age difference, Quality of life difference
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ABSTRACT

The Effect of Depression on Cognitive Impairment of the Elderly

Living Alone in the Jeju Area

Ji-Ae Kim

Department of Public Health

Graduate School of public Health and Welfare JeJu National University

(Supervised by professor Su-Young Kim)

Various preceding studies suggested the close correlation of depression with
cognitive impairment; however, few studies have investigated the effect of
depression on cognitive impairment in the elderly living alone who are
vulnerable to depression. The purpose of this study was to determine whether
the depression could affect cognitive impairment through a 3-year follow-up
of elderly subjects living alone in Jeju.

Of 2509 and 4,745 subjects who participated in the mental health survey of
the elderly living alone in Jeju Special Self-Governing Province conducted in
2016 and 2019, respectively, this study used the data of 1,106 subjects eligible
for basic elderly care services. Depression was diagnosed using the Korean
version of the Short-Form Geriatric Depression Scale-korean version
(SGDS-K), and the subject’s cognitive function was screened using the
Korean version of the Mini-Mental State Examination for Dementia Screening
(MMSE-DS). The general characteristics of the subjects were analyzed by
applying frequency analysis, and chi—-square test was performed to determine

the influence of socio—demographic factors, health behavior, health level, and

_42_



social relationship factors on depression. Logistic regression analysis and Cox
proportional-hazards model analysis were performed to analyze the causal
association of depression with cognitive impairment.

First, a higher risk of depression was associated with a lower educational
and economic level of the elderly living alone. Those who had lower levels of
subjective health status, quality of life and social support had a higher risk of
depression. Second, an analysis of the risk of cognitive impairment according
to the presence or absence of depression demonstrated that subjects with
depression in 2016 had a high risk of cognitive impairment 3 years later. This
suggests that depression is a highly important factor in cognitive impairment
for the elderly living alone. To effectively prevent cognitive dysfunction of
the elderly living alone in the local community, not only cognitive training
but also depression prevention and management programs should be

distributed, and more complex interventions need to be considered.

Keyword: Elderly living alone, Depression, Cognitive decline, Follow—up
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