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An Investigation of the Cumulative Effects of Depressive Symptoms on the Cognitive Function in
Community-Dwelling Older Adults: Analysis of the Korean Longitudinal Study of Aging
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Purpose: This study investigated the cumulative effects of depressive symptoms on cognitive function over time in community-dwelling
older adults. Methods: Data were investigated from 2,533 community-dwelling older adults who participated in the Korean Longitudinal
Study of Aging (KLoSA) from the 5th (2014) to the 8th wave (2020). The association between cumulative depressive symptoms and cog-
nitive function was identified through multiple regression analysis. Results: When the multiple regression analysis was conducted from
each wave, the current depressive symptoms scores and cognitive function scores were negatively associated, regardless of the waves
(B5th = - 0.26, B6th = - 0.26, B7th = — 0.26, and B8th = — 0.27; all p < .001). Further, when all the previous depressive symptoms scores
were added as explanatory variables in the 8th wave, the current one (B8th = — 009, p < .001) and the previous ones (B5th = — 0,11,
B6th = - 0,09, and B7th = - 0.13; all p < .001) were also negatively associated with the cognitive function score, The delta R?, which indi-
cates the difference between the model's R* with and without the depressive symptoms scores, was greater in the model with all the pre-
vious and current depressive symptoms scores (6.4%) than in the model with only the current depressive symptoms score (3.6%). Con-
clusion: Depressive symptoms in older adults have a long-term impact. This results in an accumulated adverse effect on the cognitive
function. Therefore, to prevent cognitive decline in older adults, we suggest detecting their depressive symptoms early and providing
continuous intervention to reduce exposure to long-term depressive symptoms.
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KLoSA enrollees at the 5"-8" waves
(n=5,383)

Excluded (n = 2,427)
- Age <65 (n =2,427)

Age > 65
(n =2,956)

Excluded (n = 423)
> - Missing at CES-D-10 score (n = 5)
- Missing at K-MMSE score (n = 418)

Final samples
(n=2,533)

CES-D-10 = The 10-item Center for Epidemiologic Studies of
Depression Scale; KLoSA = Korean Longitudinal Study of Aging;
K-MMSE = Korean Mini-Mental State Examination.

Figure 1. Flow chart of the filtering process of the study participants.
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Table 1. Summary of the Participant Characteristics (W =2,533)
n (%) / M + SD
Variables Categories
5th 6th 7th 8th
Age (yr) 73.1+5.78 75.1 £ 5.78 77.1 £5.78 79.1£5.78
Sex® Male 1,048 (41.4)
Female 1,485 (58.6)
Education levelt Elementary school or less 1,491 (58.9)
Middle school 393 (15.5)
High school 471 (18.6)
College or more 178 (7.0)
Marital status Unmarried 7 (03) 8(03) 6(0.2) 7 (03)
Married 1,831 (72.3) 1,745 (68.9) 1,687 (66.6) 1,589 (62.7)
Separated/divorced/ 695 (27.4) 780 (30.8) 840 (33.2) 937 (37.0)
widowed/others
Smoking Non-smoker 1,808 (71.4) 1,795 (70.9) 1,783 (70.4) 1,775 (70.1)
Former smoker 491 (19.4) 548 (21.6) 600 (23.7) 634 (25.0)
Current smoker 234 (9.2) 190 (7.5) 150 (5.9) 124 (4.9)
Drinking™* Non-drinker 1,406 (55.5) 1,405 (55.5) 1,398 (55.2) 1,390 (54.9)
Former drinker 380 (15.0) 437 (17.3) 533 (21.0) 632 (25.0)
Current drinker 747 (29.5) 691 (27.3) 602 (23.8) 511 (20.2)
Physical activity Yes 859 (33.9) 887 (35.0) 838 (33.1) 991 (39.1)
No 1,674 (66.1) 1,646 (65.0) 1,695 (66.9) 1,542 (60.9)
IADL (range 0~10) 0.37 £ 1.38 0.48 £+ 1.62 0.58 + 1.86 0.85 £ 2.29
BMI (kg/m?)t <185 110 (4.3) 120 (4.7) 117 (4.6) 122 (4.8)
> 18.5~< 23 1,068 (42.2) 1,079 (42.6) 1,082 (42.7) 1,082 (42.7)
> 23~< 25 745 (29.4) 702 (27.7) 715 (28.2) 731 (28.9)
> 25~< 30 576 (22.7) 603 (23.8) 585 (23.1) 560 (22.1)
> 30 34(1.3) 29 (1.1) 34(1.3) 38(1.5)
Hypertension 1,326 (52.3) 1,399 (55.2) 1,476 (58.3) 1,537 (60.7)
Diabetes mellitus 545 (21.5) 596 (23.5) 651 (25.7) 702 (27.7)
Coronary heart disease 294 (11.6) 323 (12.8) 343 (13.5) 380 (15.0)
Cerebrovascular disease 162 (6.4) 196 (7.7) 221 (8.7) 246 (9.7)
CES-D-10 (range 0~30) 4.95 £ 5.05 4.67 £ 4.89 5.20 £ 5.10 4.80 + 4.67
<10 2,102 (83.0) 2,111 (83.3) 2,014 (79.5) 2,108 (83.2)
> 10 431 (17.0) 422 (16.7) 519 (20.5) 425 (16.8)
K-MMSE (range 0~30)* 24.16 + 5.37 23.99 £ 5.39 23.29 + 6.06 22.49 + 6.21
<17 311 (12.3) 327 (12.9) 417 (16.5) 501 (19.8)
> 18~< 23 638 (25.2) 666 (26.3) 693 (27.4) 756 (29.8)
224 1,584 (62.5) 1,540 (60.8) 1,423 (56.2) 1,276 (50.4)

BMI = Body mass index; CES-D-10 = The 10-item Center for Epidemiologic Studies of Depression Scale; IADL = Instrumental activities of daily
living; K-MMSE = Korean Mini-Mental State Examination; M = Mean; SD = Standard deviation.

*The counts in sex and education levels are based on the 5th wave of the Korean Longitudinal Study of Aging data because the counts are almost
consistent across the four time points. **The sum of the percentages does not equal 100% because of rounding.

a5he %S UERig, At Slsks thaztel ulge A5
=} 12.3%014 MR 198%71] FRIF .2 ok Pge B

ek TH%X}?—] ?lxl7lh°ﬂ o /\P‘*-"—I —?—% F/g0] mxle 9

https://doi.org/10.4040/jkan.23018 https://jkan.or.kr



458
oJFt UG A 9Jste] AEE TAME SAEHE AlRYst
I, Fagh st o] Fe] Aol QIX|7|50l ol dFE
FE AR Yehd AgisE BT 286t 33 3T R
skt FFHOR Y, Y, AgeE 29 dH, & F
Fel, #E1F &5 3, IADL <, BML 184 o1, A% 2
g o, WP AR RS THFCE BAE YIS
A0l oM EeARAE A3t 718 S5l ditt HE
A3k, zh drgad 247 1030014 2,05 Atol= 5 1|
dto|n 2 thEg Aol BAI7F 991, Durbin-Watson S5
2 1890114 204 Atol2 BE 20| 717k9] A7 Ad3do| x| ¢
2 Aoz I TAEA d3t eAle] B 2 8
AP ] TSk ZE Eelskelth WAl AgAE AFRE tHEE]
AT 23K (Table 2), & 578 A7t w255 AVls
ol BAR FFE nxlE A2 Yehgtth(Bs8th = -0.27,
p<00D). 3|7 mo] Z3HE FHF Folie AF, JE, 25
FE ST H, #3235 dH, IADL A4, BMI, =3 &
& AF7E fofdt g9lo 2 yehgth FAIFe R, Aol Be
$£E(B=-0.20, p<.001), $HETH= dolM(B = -1.31,

Ae0|- 2217 - 5ot

p<.001), HlgFATH: FA FFARS F9-l(B = - 069,
p=006), IADL 57} £&55(B =-092, p<.00D), HE#
L0(B=-099, p=.001) SIX7)%5 7:—1{'\_01] By

o olsle] sheln %&E %‘?d(B= 1.57,p<.001) 1538t
A(B =208, p<.00D), et £ o3¢ 3
(B =309, p<.00D%t F 13] o]} #2H &
(B =149, p<.001) MA71s "ol FEA
o2 et &3 BMI Z$ ARFSEOE ch
(B =091, p = .046)01A 19A vl H$(B = 142,
p = 002)°= X7 Foll AR FFE vXle 2oz
Uebtom 207 o|de] vigke QIX7|so Fe ol
SHA] g2 Ao veht HsiA] 2 $E9] Bk
52 £ 4 Jdvhe A%E YEtE &2
e 36%2 IADL R4o] Aweol 929 tteod ko
AE e By, 29| A AW 473%= SAFCRE ¢
oJatdrh(p<.001).
HBA~TAL R8-S 742

OPHJ

é
o
re
Ra)
N
olr

o]){
oz
g
N
1o

N

J
=

N

3

o
3
X
r-[u:
3
it

T}ol| A = (Appen—

Table 2. Linear Regression Analysis Results on the 8th Wave Cognitive Function Score with Risk Factors including the 8th Depressive Symptoms

Score in Older Adults NV =2,533)
Variables Categories B SE t (o) F (o) AR? (%) (AR?, o
Age (yr) -0.20 0.02 -10.62 (< .001) - 2.4 (2.4)
Sex (ref. Male) Female =N:3i 0.26 - 5.01 (<.001) - 0.5 (0.5)
Education level (ref. Middle school 1.57 0.27 5.80 (< .001) 35.33 (< .001) 22(2.2)

Elementary school or less) High school 2.08 0.26 7.92 (< .001)
College or more 3.09 0.38 8.05 (< .001)
Marital status (ref. Unmarried)  Married -245 1.72 - 1.43 (.154) 1.34 (.263) 0.1 (0.0)
Separated/divorced/ - 261 1.72 - 1.52 (.130)
widowed/others
Drinking (ref. Non-drinker) Former drinker -0.69 0.25 -2.73 (.006) 5.02 (.007) 0.2 (0.2)
Current drinker 0.05 0.28 0.17 (.866)
Physical activity (ref. No) Yes 1.49 0.20 7.61 (<.001) - 1.2 (1.2)
IADL -0.92 0.04 -20.93 (< .001) 9.2(9.2)
BMI (kg/m?) (ref. < 18.5) > 18.5~< 23 0.69 0.44 1.58 (.115) 3.34 (.010) 0.3 (0.2)
2 23~< 25 0.91 0.45 1.99 (.046)
> 25~< 30 1.42 0.47 3.04 (.002)
> 30 0.90 0.85 1.06 (.291)
Hypertension -0.22 0.19 - 1.18 (.240) - 0.0 (0.0)
Coronary heart disease -0.45 0.26 -1.77 (.077) - 0.1 (0.0)
Cerebrovascular disease -0.99 0.31 -3.18 (.001) - 0.2 (0.2)
Depressive symptoms 8th -0.27 0.02 - 13.06 (< .001) - 3.6 (3.6)

The p-value for the model is under .001. R* = 47.3%, Rzadj = 46.9%.

- = The same results with square of the t-statistics (the p-value is consistent); B = Unstandardized coefficients; SE = Standard error; BMI = Body

mass index; IADL = Instrumental activities of daily living.
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Table 3. Linear Regression Analysis Results on the 8th Wave Cognitive Function Score with Risk Factors including all the Previous and Current

Depressive Symptoms Scores in Older Adults

(W =2,533)

Variables Categories B SE t (o) F (0) AR? (%) (AR?, UIJ.]
Age (yr) -0.19 0.02 -10.43 (<.001) - 2.2(2.2)
Sex (ref. Male) Female -1.18 0.25 - 4.63 (< .001) - 0.4 (0.4)
Education level (ref. Elementary Middle school 1.48 0.26 5.61 (<.001) 35.22 (<.001) 2.1 (2.1)
school or less) High school 2.04 0.26 7.96 (< .001)
College or more 3.02 0.37 8.06 (< .001)
Marital status (ref. Unmarried) Married -4.16 1.68 - 2.47 (.014) 3.07 (.046) 0.1 (0.1)
Separated/divorced/ - 417 1.68 - 2.48 (.013)
widowed/others
Drinking (ref. Non-drinker) Former drinker -0.66 0.24 - 2.68 (.007) 4.50 (.011) 0.2 (0.1)
Current drinker -0.01 0.27 - 0.04 (.969)
Physical activity (ref. No) Yes 1.39 0.19 7.29 (< .001) - 1.1 (1.0
IADL -0.92 0.04 - 21.44 (< .001) - 9.1 (9.2)
BMI (kg/m?) (ref. < 18.5) > 18.5~< 23 0.60 0.43 1.42 (.157) 2.40 (.048) 0.2 (0.1)
> 23~< 25 0.71 0.44 1.60 (.110)
> 25~< 30 1.19 0.45 2.62 (.009)
> 30 0.76 0.83 0.91 (.361)
Hypertension -0.19 0.19 -1.03 (.303) - 0.0 (0.0)
Coronary heart disease -0.22 0.25 -0.88 (.378) - 0.0 (0.0)
Cerebrovascular disease -0.81 0.30 - 2.66 (.008) - 0.1 (0.1)
Depressive symptoms 5Sth -0.11 0.02 - 5.06 (< .001) 80.01 (< .001) 6.4 (6.3)
6th - 0.09 0.02 - 3.50 (< .001)
7th -0.13 0.02 - 5.75 (< .001)
8th - 0.09 0.02 -3.83 (< .001)

The p-value for the model is under .001. R® = 50.1%, R?,;; = 49.6%.

adj

- = The same results with square of the t-statistics (the p-value is consistent); B = Unstandardized coefficients; SE = Standard error; BMI =

mass index; IADL = Instrumental activities of daily living.
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Figure 2. Comparisons of the 8th wave cognitive function score between the participants in the top 30% and bottom 30% of the
depressive symptoms scores. (A) Results from the 8th wave depressive symptoms score (t = 17.20, 95% confidence interval [CI] = 4.70~5.91,

p <.001). (B) Results from the cumulative depressive symptoms score (t = 22.38, 95% CI

= 5.76~6.86, p < .001). The value of

cumulative depressive symptoms score was a weighted sum using beta coefficients from the multiple linear regression analysis.
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Appendix 1. Linear Regression Analysis Results on the 5th, 6th, and 7th Wave Cognitive Function Scores with Risk Factors including Only the De-
pressive Symptoms Scores of the Same Wave in Older Adults

B SE t(p) F (o) AR’ (%) (AR?,)
Variables Categories
5th 6th 7th 5th  6th  7th 5th 6th 7th 5th 6th 7th 5th 6th 7th
Age (yr) -019 -022 -023 002 0.02 002 -11.78 -13.01 -1232 - - - 3.4 4.2 3.6
(<.001) (<.001) (<.001) (3.4 (42) (3.6

Sex (ref. Female -134 -154 -126 024 024 027 -563 -638 -473 - - - 0.8 1.0 0.5
Male) (<.001) (<.001) (<.001) (0.8) (1.0) (0.5

Education Middle school 0.84 1.21 1.62 025 0.25 0.28 3.33 4.77 5.82 21.52 28.89 37.27 1.6 2.1 2.6
level (ref. (001) (<.001) (<.001) (<.001) (<.001) (<.001) (1.5) (2.1) (2.6)
Elementary  High school 1.61 1.76 216 025 0.25 0.27 6.56 7.12 7.94
school or (<.001) (<.001) (<.001)
less) College or 2.26 2.71 335 036 036 040 6.27 7.50 8.46

more (<.001) (<.001) (<.001)

Marital Married -101 -294 -160 161 152 192 -063 -194 -083 4.12 2.67 0.51 0.2 0.1 0.0
status (ref. (.531) (.052) (.405) (.016) (.070) (.601) (0.2) (0.1) (0.0
Unmarried)  Separated/ -160 -319 -146 161 152 193 -099 -210 -0.76

divorced/ (321) (036) (448)
widowed/
others

Drinking Former drinker -030 -049 -045 027 026 027 -1.10 -188 -1.64 0.63 2.61 2.31 0.0 0.1 0.1
(ref. Non- (271)  (060)  (.101) (531)  (073)  (.100) (0.0) (0.1) (0.1)
drinker) Current drinker -0.16 - 0.48 0.13 023 0.24 027 -0.69 -200 0.48

(489)  (.046) (.630)

Physical Yes 1.32 1.03 1.10  0.19 0.19 0.21 7.04 5.49 5.30 - - - 1.2 0.7 0.7
activity (ref. (<.001) (<.001) (<.001) (1.2) (0.7) (0.6)
No)

IADL -086 -073 -087 006 006 0.05 -1334 -1281 -1594 - - - 4.3 4.0 6.0

(<.001) (<.001) (<.001) (43) (40 (6.0
BMI (kg/m?) > 18.5~< 23 0.47 0.13 0.78 043 041 0.46 1.09 0.31 1.70 4.22 0.90 1.89 0.4 0.1 0.2
(ref. < 18.5) (274)  (754)  (.090) (002)  (.466) (.110) (03) (000 (0.1)
2 23~< 25 1.07 0.38 1.13 044 043 048 242 0.88 2.36
(016)  (.378) (.018)
> 25~< 30 1.16 0.50 11 045 044 049 2.58 1.14 2.28
(010)  (253)  (.023)
> 30 1.30 0.40 0.55 0.84 0.89 092 1.55 0.46 0.60
(122)  (650)  (.551)
Hypertension -0.45 0.01 -0.10 0.18 0.18 020 -258 0.08 -0.49 - - - 0.2 0.0 0.0
(010)  (939) (.622) (0.1 (0.0) (0.0

Coronary 0.14 -0.07 0.05 0.27 0.26 0.28 0.52 -0.28 0.18 - - - 0.0 0.0 0.0
heart (606)  (.783)  (.855) (00) (0.0) (0.0
disease

Cerebro- -162 -100 -097 035 033 034 -462 -3.05 -285 - - - 0.5 0.2 0.2
vascular (<.001) (002) (.004) (0.5) (02) (0.2)
disease

Depressive -026 -026 -026 0.02 0.02 002 -1464 -1424 -13.72 - - - 5.2 50 4.4
symptoms (<.001) (<.001) (<.001) (5.2) (5.0) (4.5

All of the p-values for the models are under .001. R® (Rzadj) of the 5th, 6th, and 7th wave models are 38.8 (38.4)%, 38.1 (37.7)%, and 40.7 (40.3)%,
respectively.

- = The same results with square of the t-statistics (the p-value is consistent); B = Unstandardized coefficients; SE = Standard error; BMI = Body
mass index; IADL = Instrumental activities of daily living.
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Appendix 2. Linear Regression Analysis Results on the 6th and 7th Wave Cognitive Function Scores with Risk Factors including All the Previous
and Current Depressive Symptoms Scores in Older Adults

B SE t(p) F (o) AR’ (%) (AR?,,)
Variables Categories
6th 7th 6th 7th 6th 7th 6th 7th 6th 7th
Age (yr) -0.21 -0.23 0.02 0.02 -12.76 -12.60 - - 3.9 3.6
(<.001) (<.001) (3.9 (3.6)
Sex (ref. Male) Female -1.48 -1.23 0.24 0.26 -6.17 - 471 - - 0.9 0.5
(<.001) (<.001) (0.9) (0.5)
Education level Middle school 1.16 1.58 0.25 0.27 4.64 5.78 27.54 34.92 2.0 2.4
(ref. Elementary (<.001) (<.001) (<.001) (<.001) (1.9) (2.3)
school or less) High school 1.72 2.13 0.24 0.27 7.04 8.01
(<.001)  (<.001)
College or more 2.59 3.04 0.36 0.39 7.25 7.83
(<.001) (<.001)
Marital status (ref. Married -3.74 -2.98 1.50 1.89 -2.49 - 1.58 3.76 2.54 0.2 0.1
Unmarried) (.013) (.114) (.023) (.079) (0.1) (0.1)
Separated/divorced/ -3.95 -2.60 1.50 1.89 -2.63 -1.38
widowed/others (.009) (.169)
Drinking (ref. Non-  Former drinker -0.47 -0.40 0.26 0.27 -1.82 -1.49 2.77 1.25 0.1 0.1
drinker) (.069) (137) (.063) (-288) (0.1) (0.0
Current drinker -0.51 -0.06 0.24 0.27 -2.15 -0.22
(.032) (-.830)
Physical activity Yes 0.99 112 0.19 0.20 5.36 5.54 - - 0.7 0.7
(ref. No) (< .001) (< .001) (0.7) (0.7)
IADL -0.71 -0.84 0.06 0.05 -12.74 - 15.69 - - 3.9 5.6
(<.001) (<.001) (3.9 (5.6)
BMI (kg/m?) (ref. > 18.5~< 23 0.17 0.81 0.41 0.45 0.41 1.79 0.66 1.61 0.1 0.1
< 18.5) (.686) (.074) (.618) (.168) (0.0) (0.1)
2 23~< 25 0.37 1.10 0.42 0.47 0.88 2.35
(:379) (.019)
> 25~< 30 0.46 1.05 0.43 0.48 1.07 2.20
(-284) (.028)
> 30 0.49 0.87 0.88 0.90 0.56 0.96
(:574) (.335)
Hypertension -0.04 -0.12 0.18 0.19 -0.21 -0.62 - - 0.0 0.0
(.833) (:536) (0.0) (0.0
Coronary heart -0.05 0.22 0.25 0.27 -0.19 0.81 - - 0.0 0.0
disease (.848) (.420) (0.0) (0.0)
Cerebrovascular -093 -0.83 0.32 0.33 -2.87 -249 - - 0.2 0.1
disease (.004) (.013) (0.2) (0.1)
Depressive 5th -0.16 -0.14 0.02 0.02 -7.80 - 6.05 134.19 104.77 6.5 7.1
symptoms (< .001) (< .001) (< .001) (< .001) (6.5) (7.1)
6th -0.17 -0.14 0.02 0.02 -8.11 - 578
(<.001) (<.001)
7th N/A -0.14 N/A 0.02 N/A - 6.04
(< .001)

All of the p-values for the models are under .001. R* (R”,) of the 6th and 7th wave models are 39.6 (39.1)% and 43.4 (42.9)%, respectively.
- = The same results with square of the t-statistics (the p-value is consistent); B = Unstandardized coefficients; BMI = Body mass index; IADL =
Instrumental activities of daily living; N/A = Not available; SE = Standard error.
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