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Objectives: This research study aimed to compare and analyze changes in health related lifestyles in middle age and
the relevant association of cognitive function in old age. Methods: The change in health-related lifestyles and the
influence on cognitive function between the first and eighth panels of 3,404 participants aged 45 to 64 were
examined using multiple regression analysis. Results: First, improved health behavior for 14 years, but health status
and social networks and social activities decreased. Second, older age, low levels of education, depression, and
diabetes were found to be related to cognitive deterioration. Third, the predictive factors of middle age that affect
cognitive decline in old age were low education level, physical activity time of 150 minutes or more, and diagnosis
of diabetes. Moreover, regular health examinations and one or more organizational activities in a month appeared
to have a positive effect on cognitive function in old age. Conclusion: These findings highlight the significance of
health behavior and health management and the need for intervention in middle-aged people who are experiencing
various life tasks and chronic diseases in order to maintain cognitive function in old age.
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o= P37t wh2A] AP=HA Ao &2} 5
7} S7Vste] SLAIMAE | w2H A= 1771 ZFHA =t
25671 Al AHRE BARE 23} 20199 7R 2o= 6541
ol kRl F AJvlf 781 886,173%801H Al FHE
10.33%, Ao =91 &} 1919 A7t deH]8-2 2,072%
ol gl Xuf gAo] F7HAof wet ko g ojmHlE
2t 71 Ao& difEtiKorean Dementia Observatory,
2021, 2022).

ofeiat Aol WY 4718 5U R g8l o
& 4 92 Z(Jorm, Korten, & Henderson, 1987) % -
TPAES tider AH A 892 £7]of AEsto
AAA 0 &2 7|Ust= a4 Fo] E astthvan Charante
et al., 2016). AA7|5 A5t Aol FFZ vX|= 19
90 Ho]7] PRt Rt A7 XPE I Q=T 2019
W WHOR A= A} LS tiito= o bt QIA7]s
A ZEIAS BASte] JF F5 €7 98 9
AAEE 575, AR Y, A9 &4, B 18, 9
=Y, = 59 A7 A¥ 8% 107HAE EHiskit
(World Health Organization, 2020). E3SF X|ufj & Q
3 FASH 20208 Lancet HH3oflA= 2] 2] 40%

T 5 - 719 ¢FE 98, 9 AAES 7= A
34 19, H9 &4, vRk ¥ 2
d, ¥ & 5 12704 1 8903 FaRkE: AAlsHit
(Livingston et al., 2020).

Z7] AR1719] Tt QIA7) 5 ARk o & 40thollAf
50tio]l o]=29 719 Aot HEC] JAAASHF XY= AL
7] iz olojx=d|, Sd719] At A3 H
A9 A8, o71eE 59 XA Foj= ld7] A
716 Aol on] AL SHAQ] IS vA= AoE H
11537 It Launer, Masaki, Petrovitch, Foley, & Havlik,
1995; Hertzog, Kramer, Wilson, & Lindenberger, 2008;
Rantanen et al., 2012). BIti2 SE7) 5 Z7|7H)] 2A
A& 2 AFFHEH, =5 AASs 7= 4
2 i AFH B S =971 AA7E Aot ¥klo]
S A= g thSabia et al., 2009).

Ul A e A[Hiu Q1A A ste}t Brste] 7HEaA e} -
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olEolnh. ey 7] A We =51 A5
elixs SE7IRE AA7s Aol FFE vx= A%
821 A¥sta ofzfgt gRlo] k719 A|mjjof A=
FFE THH R A4 B8rt Stk 5] W= o
A\ Astet A 9 QIARRI vHgA Sk} BTk, 92, AR
5 59 A% EAZE vIHeR] 7] whZol(Masters, Tilstra,
& Simon, 2018; Kim & Kim, 2020) o34 XlofA = 2
g3 9] @ gAdo] J7t=l= Al7]o|tHKang, Lee, Kim, &
Lee, 2012). Z12{u} Yol ap7gofl A Ak2lel 71894 Ado]
U d7|Ho Fridos o B2 gy Hde 5
of ot= T B4 FZ 2119 A2 AR Uy
HOoEH Ld7]o] o]2 ¥ g omr&} IHoRE
71 9J&%7t HoAAl Htk(nfurna, Gerstorf, &
Lachman, 2020). o]={3F 53719 E4E 12fd of 34
7] 780 d R o] 1A 49 S B B
A8+ Ao}t A524Q1 A7 E A A5X T2
o] Fgsirt.
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£ e =80l 20005 24E M=
ZAFskE 1185t 1tod(Korean Longitudinal Study of
Aging, KLoSA) =5 -85ttt 1HIAFidRA =
20001 12} Aol 4] 454 o4 5 - ALBARY] AHS]A, 73
AR, SAA, 414 4 ARt 23 284 (=g AT
gt A AAACE 1170 7104 rgatdtadS 2
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Excluded (n=5,153)

In the case of not participating even once during the panel survey

15t 1o gth

Subjects who participated in all surveys

(n=5,101)

Y

Subjects who partici
(n=4,

pated in 1Stand sth
566)

Excluded (n=535)

-18t K-MMSE score<2%ile (n=108), 15t Brain lesion (n=19)

Missing data

15t K-MMSE score (n=64), 15t BMI (n=63), 15t Depression (n=20),
gth BMI (0=87), gth Depression (n=1), 8th K-MMSE score (n=173)

A/

A

Study population 45~é4yr (n=3,404)

Excluded (n=1,162)
= 65yr

[Figure 1] Flow diagram of selection
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£ Aol BEst ASEE 59 Wige] X
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282 Radloff (1977)9) Center for Epldemlologlcal
Studies Depression Scale(CES-D)&
B CES-DE olgsto] 2Asielr
9] 723} g="of & 6H = B2gog ‘A7t 7
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o] EAY, I3 Azto] EA LS9 FLE 04
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goz walsto] Ak o~1o@2§ =4ty 438
1o Q3 0}9o o

o]/g—o]tﬂ 22 07\4 4;(4 u]
Aoz & 243} HIrwin, Artin, & Oxman, 1999).
Kim, Kim¥ Kim (2011)9] d+ollA Cronbach’'s a &
85%en & AFtolA 13k Hde 750, 82k= .814%
e
78]‘—‘51]3 Lol ot Aot 2 e AP AT-E(Kim et
., 2011) Farste] “HFY2 ojBHU7P? HY71E AMES
/\]t A= HR7E A ]EJ'EH‘_E' LAY £
of Y& H e i w20 W E2 H 2
HE'S 12 ZHslqr}
HIRRS AAFAFBMDE A7 s0 #=1E Hwk A
T(ee, Kang, Lee, Kim, & Chung,, 2020)5 #alsto] 23
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1. ST 2ty 54

TP ATI G 2AR] 20069 13} A|FoNA 45~64A]
2 20209 8A7HA] B ST AR 3,404 9] Q1
TFASIsHA EAJL (Table 1)¥} 2t

A 42.3%(1,441%), 943 57.7%(1,96378)°1H, 12} Al
g 71F02 A7 BEEE 45~54417F 53.6%(1,8231) 55
~64A] 46.4%(1,5817), IS HTE Z5shL &0
29.8%(1,0168)= 7F ottt 7Rl 452 12} Al
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(Table 1) Demographic characteristics of the participants in the 1st and 8th wave

N=3,404, Unit: n(%) or Mean(+S.D.)

Variables Categories 1st wave(2006) 8th wave(2020)
Gender Female 1,963(57.7) 1,963(57.7)
Male 1,441(42.3) 1,441(42.3)
Age (years old) 45~54 years 1,823(53.6)
55~64 years 1,581(46.4) 1,105(32.5)
65~74 years 1,704(50.1)
75~84 years 595(17.5)
54.09(+5.72) 68.09(£5.72)
Education Elementary School 1,016(29.8) 1,013(29.8)
Middle School 728(21.4) 725(21.3)
High school 1,26237.1) 1,25937.0)
University or more 397(11.7) 407(12.0)
Missing 1 -
Annual personal gross income (won) ¢ 10 million 1,254(36.8) 1,870(54.9)
10~24 million 638(18.7) 785(23.1)
24~42 million 470(13.8) 545(16.0)
> 42 million 235( 6.9) 204( 6.0)
Missing 807 -

2. 17 CjO|TAERAUO| 1X}Q} 8K} APH £ Ha} HlW

Ao g=Ee] 20069 12Kt 2020 8%F A1) A% 2
o|ZAELY W= [Figure 219+ ZT}.

273 o Wk A EH, A - A FAA HleS
27.7%°NA 32.7%, B7871% 23 S vl&2 70.9%°141
75.4%% Z75ldct. 2% *hﬂa =0 29.6%l141 33.6%,
o1 3715 ﬁﬁo}L Hl&-2 88.7%NA 92.7%, A7 A%
ARG sh= HlE2 57.7%°4 84.0%= F7Fotct. 12}
ZAF A-OIA 149 A3 & AAH R A= 2.78
oA 3.09(p 00DZ BARHCE Fo5HA 7RAE Ut

A ANME -278E A HlEo] 21.9%1A4
31.6%, o] £A] G2 H&2 2.9%°NA 4.5%= S7Fot
At BT A4 H 9] vlgo] 87.7%Cl4 89.2%= S7Fst

R, HE2- vl &2 8.4%011 A 20.7%, 12
e gh Hl,-‘z"_rc 19.1%914 44.1%=2 Z71510] 1449 5
ot 2% AP HY Aol Ty - @‘?:H Zck Hl&
71ttt AAFoR A7 Aee 3.9991A4
3.52(p<.00NE BAH R FoJ5tA ;%O}ME}.

AR A 9 EEolA= viAF glo] & ASshe
H[&0] 9.0%A 17.4%, A7HCI1)E 4 13] m9k vhte=
H|&0] 13.1%°01A4 20.5%, TAl &5 7ol =71 374 =9l
H[8-2 85.9%0l141 95.7%, ZFofst= TAolA 4 13] nlgt
02 GEoke HIE2 27.5%1A 38.6%, AAIEES ot
UA] G2 B&2 45.4%CN A 60.5%% Z7 ottt A=A
o= ARH #HA 9 &5 g 3.15914 2.67(p<.00D)=
BAACE [o5tA FAasH.
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Health behavior-
Physical Regular health Total score(0~5}***
Smoker*** Alcohol *** activity*** Meal habits*** examination*** Smoker(no=1) -e- st wave(2006) W5
(%) 100 X
o723 673 M1 %6 96 B6 BT 0T 54 80 ~=8th wave(2020) o
® 35
o Regular health . Alcohol consumption ™
examination | 7/ / lappropriate 30
& [yes=1) \ level=1) ’
50 ' 25
i /
/ 2.0
0 /
» -\ f 15
Meal habits Physical activity
10 l . I (3 per day=1) (good=1) 10
0
Ist  8th st 8th st 8th st 8th st 8th " 05
Alcohol Physical . Regularhealth
Non-smoking <Male112(female 2>150minutes/ 3meal/day Yes Smoker consumption activity Meal habits examination
M Current, past 56)g/week week M <3meal/day mNo 0
B >Malel12female W <150minutes/ st .72(+.45) 29(+.46) 30(+.46) 89(+.32) 58(+.50) 1st 8th
56)g/week week 8th  .67(+47) 2543 34(+47)  93(x26)  .90(+.30) 2.78(+.99) 3.09(+.88)
Health status
Total score(0~5)***
Depression***  Hearing*** Weight status* Diabetes***  Hypertension*** Depression(no=1)
(%) 100 R -e- 1st wave(2006) 45
- 781 684 971 955 87.7 89.2 9.6 793 809 559 e 8th wave[2020] w
80
; N . 35
70 Hypertension -~ 3 Hearing
© (no=1 #/ (good=1) 30
50 :
25
“
Kl 20
20 = / 1.5
I I Diabetes(no=1) ~— Bmi(23~28=1)
10
D 2o e
ISt B 156 LR b o ISR Depression Hearing Bmi Diabetes  Hypertension 0.5
<4point Good 23<BMI<28 No No
W >4point M Poor WBMI<23,28<BMI  MYes MYes Ist .78(+41)  9717)  B2£50)  .92(x28)  81(x40) 0
8th  .68x47)  96l2) 5500 79l4T)  56l50) st 8
3990+ .86) 352(+1.02)
Social network & activity
Marital status(with a sopuse=1) Total score(0~5)***
One or more \
meetingsinamonth  Number of One or more -~ 1st wave(2006) 45
Marital with friends and participating organization activity ~Economic —
status*** neighbors***  organizations*** in a month*** activity*** 8th wave(2020] 40
(%) 100 :
% 91.0 826 869 795 105 725 614 546 395 Economic | 03 » /0ne or more 35
activity |\ |\ { 827 / meetings in a month )
80 (yes=1) \ with friends and 30
7 \\ A\ / neighbors
\ /' [=1/month=1) 25
&0 W\ /
\ La /
50 \ / 2.0
One or more -/ Number of
@ organization activity in participating 15
30 amonth organizations
» (=1/month=1) (=3=1) 1.0
-all 11
) One or more meetings ~ Number of One ormore :
O s an st & s 8h st sh P Martal iy amonthwith rends particpating organizatonactiy Eg‘;‘;{{;," 0
Witha spouse >1/month >3 Organizations >1/month Yes and 1st  8th
BSingle E<tmonth  M<3Organizatons M<Vmonth  HNo Ist 9129 g7e34 10631 72less)  Seles0) 3150990 2676109
8th .83(+.38) 80(+.40) (04(+.20) 61249 39(x49)

[Figure 2] Changes in health related lifestyle of participants between the 1st and 8th wave
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3. GChete] UZ 2f0|EAEU QIX7[S2| 1XI2t
8X+ A2l x10|

AR 20068 1212}F 2020 82} AR 9] A7 2
o|ZAEIYY] WE QX759 B3} Aol= (Table 2)2}
2zt

12F A1R9] IA7|s Bt Ao 2756013, 87 Al
Aol 26342 SARHCE FooHA WolAtHp<.001).
273 BEet A73H, AEA A 9 S wgolA 13
o} 82 A1 9 Q1A7159] Alol= BAH O fofotA &
OFXTHp<.001). LUt @A L% o] 47t 37K o<l
Aol A= 28.240014 28.630.2 FAHOZ FolsH &
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(Table 2) Changes in cognitive function by health or social activity characteristics between the 1st and 8th wave

N=3,404, Unit: Mean(+S.D.)

Variables Categories Score 1st wave (2006) 8th wave (2020)  Difference? P
Cognitive function K-MMSE" socre 0~30 27.56(+2.75) 26.34(+3.97) 1.22(+4.08) .000
Health behavior

Smoker Current, past smoker 0 28.04(+2.18) 26.69(+3.75) 1.35(£0.13)
.000
Non-smoking 1 27.37(+£2.91) 26.17(+£4.08) 1.20(£0.10)
Alcohol consumption > Male 112g/week
0 27.44(£2.86) 26.09(+4.22) 1.34(+0.10)
(female 56g/week)
.000
< Male 112g/week
(fernale 56g/week) 1 27.86(£2.42) 27.11(£3.03) 0.74(+£0.13)
Physical activity < 150 minutes/week 0 27.45(+2.88)  25.86(+4.29) 1.59(+0.11)
.000
> 150 minutes/week 1 27.82(£2.37) 27.30(%3.10) 0.52(£0.12)
Meals habits < 3 meal/day 0 27.36(£2.89)  25.39(+4.89) 1.98(+0.31)
.000
3 meal/day 1 27.58(+2.73) 26.42(+3.90) 1.17(x0.09)
Regular health No 0 27.52+2.83)  24.57(+5.39) 2.95(+0.31)
examination .000
Yes 1 27.59(+2.68) 26.53(%3.76) 1.06(£0.09)




S - 37| 20g 2HO|ZARIO| Halep LHY| QXIS Sty 200612 2020

gsiinme Xz 24 77

Variables Categories Score  lst wave (2006) 8th wave (2020)  Difference® D
Health status

Depression(CES-D) > 4 point 0 26.65(+3.31) 24.77(+4.81) 1.88(+0.19)
< 4 point 1 27.82+250)  27.07(£330)  0.75(+0.08) e

Hearing Poor 0 26.51(£3.07) 22.98(£5.79) 3.53(+0.56)
Good L 5273 2650438) L9008

Weight status <23, 28< 0 27.54(+2.79  26.23(+4.10) 1.31(+0.12)
23 < BMI ¢ 28 1 27.58(+2.70)  26.45(+3.89) 1.13(£0.11) o0

Diabetes Yes 0 26.71(£3.25)  25.54(+4.29) 1.17(+0.25)
No 1 27.64(+2.68)  26.55(+3.88) 1.09(0.09) o0

Hypertension Yes 0 27.16(£2.91) 25.72(£4.23) 1.44(£0.16)
No 1 27.65(+270)  2684(+3.71)  0.82(0.10) o0

Social network & activity

Marital status Single 0 26.64(+3.45) 25.27(+4.56) 1.37(x0.27)
With a spouse | me26) 65738 L0

One or more meetings < 1/month 0 27.79(+2.82) 24.52(%5.03) 3.28(£0.23)
in a month with friends .000

& neighbors > 1/month 1 27.52(+2.73) 26.81(+3.52) 0.71(0.08)
Number of participating < 3 organizations 0 27.48(+£2.82) 26.24(+£4.02) 1.24(£0.09) .000
organizations > 3 organizations 1 2824(+1.83)  28.63(+1.89  -0.40(+x0.18  .029

One or more organization < 1/month 0 27.13(+3.19) 24.96(+4.69) 2.17(x0.17)
activity in a month > 1/month 1 27722254 2721(#3.18)  0.51(x0.09) o0

Economic activity No 0 27.11(£3.06) 25.89(+4.36) 1.22(+0.12)
Yes 1 2793239  27.04(+3200  0.89(20.10) o0

Notes. ” K-MMSE: Korean-Mini Mental State Examination
Y Mean difference(+S.E. of difference)
Y t-test
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(Table 3) Comparison of factors affecting cognitive function in old age by changes in health related lifestyle in middle age

Model 1 Model 2
Variables Categories B SE 3 0 B SE 3 0
Demographic characteristics
Gender (ref: Female) Male 0.181 0.137 .033 .186 0.457 0.196 .057 .020
Age -0.038 0.009 -.078 .000 -0.136 0.012 -.196 .000
Education (ref: Elementary school) Middle School 1.375 0.126 .205 .000 1.226 0.183 126 .000
High school 1.706 0.120 .300 .000 1.557 0.176 .189 .000
University or more 2.060 0.169 241 .000 1.982 0.247 .160 .000
Annual personal gross income 10~24 million won 0.447 0.126 .064 .000 0.190 0.181 .019 295
(ref: {10 million won) 24~4?2 million won 0.193 0.150 .024 .199 0.133 0.215 .012 .535
> 42 million won 0.448 0.194 .041 .021 0.125 0.278 .008 654
K-MMSE score of 1st wave - - - - 0.265 0.025 .182 .000
Health behavior
Smoker (ref: Current, past) Non-smoking -0.156 0.129 -.025 227 0.205 0.185 .023 .268
Alcohol consumption < Male 112g/week
(ref: > Male 112g/week (female 56g/week) (female 56g/week) 0.110 0.097 018 258 -0.033 0.139 -.004 811
Physical activity (ref: ¢ 150 minutes/week) > 150 minutes/week 0.100 0.098 .017 .304 -0.348 0.140 -.040 .013
Meals habits (ref: < 3 meal/day) 3 meal/day 0.143 0.138 .016 301 -0.368 0.198 -.029 .063
Regular health examination (ref: No) Yes 0.087 0.088 .016 321 0.247 0.126 .031 .049
Health status
Depression(CES-D) (ref: = 4 point ) < 4 point 0.640 0.108 .096 .000 0.184 0.155 .019 237
Hearing (ref: Poor) Good 0.524 0.258 .032 .042 0.603 0.369 .025 .102
Weight status (ref: BMI < 23, 28 < BMI) 23 < BMI < 28 0.042 0.087 .008 .630 -0.009 0.124 -.001 .940
Diabetes (ref: Yes) No 0.434 0.158 .044 .006 0.519 0.227 .036 022
Hypertension (ref: Yes) No 0.050 0.113 .007 .660 -0.128 0.162 -.013 428
Social network & activity
Marital status (ref: Single) With a spouse 0.239 0.154 .025 120 -0.189 0.220 -.014 392
O?reie(rjlrd;n gieﬂffﬁgfé?f;afi‘}fgingh > 1/month 0621 0135 -076 .00 0381 019 032 050
Number of participating organizations > 3 organizations 0057 0147 006 697 0234 0210 018 265
(ref: < 3 organizations)
One or more organization activity fna month o ) 0298 0106 .48  .005 0746 0152 084 000
(ref: ¢ 1/month)
Economic activity (ref: No) Yes 0.109 0.107 .020 .309 -0.223 0.153 -.028 145
© 26.655 0.623 .000 23.536 1.107 .000
R¥(Adj RY) .184(.178) .191(.189)
E(p) 33.045(€.001) 36.885(<.001)
D-W 1.477 1.299
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(p<.01, 5 048)0l1 A RIA 75 A7t =2 At o] 9l
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5= 5ol wd7loflE QA #ES FARITHE(LIm &
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