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Associations between serum lipid levels and cognitive decline
in middle — aged and elderly people in China
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School of Public Health, Capital Medical University, Betjing 100069 &Beijing Key Laboratory of Clinical
Epidemiology, Capital Medical University, Beijing 100069, China
Abstract . Objective  To explore the effect of serum lipid levels on the risk of developing cognitive decline in middle — aged
and older adults. Methods Data were obtained from the China Retirement and Follow — up Survey Cohort( CHARLS) cohort
from 2011 —2018, and middle — aged and older adults aged =45 years were selected for cognitive assessment of middle — aged
and older adults who were followed up in 2018 by using the Chinese version of the Brief Mental Scale (MMSE), and
multifactorial logistic regression was utilized to analyze middle — aged and older adult populations for serum total cholesterol
(TC), triglycerides(TG) , high — density lipoprotein cholesterol(HDL) , low — density lipoprotein cholesterol( LDL) and lipid
composite index(LCI) in relation to cognitive function. Results A total of 6 556 participants with a mean age of 57.03 =+
8. 03 years were included. After adjusting for multiple confounders, compared with the lowest quartile group (Q1), highest
quartile group( Q4) of TG(OR =1.229,95% CI;1.036 —1.456) , LDL(OR =1.221, 95% CI.1. 034 - 1.443) , and LCI( OR
=1.282, 95% CI.:1.081 - 1.522) were positively associated with the cognitive decline. The risk of developing cognitive
decline was positively associated with the risk of cognitive decline, HDL( OR =0. 765, 95% CI.0. 646 —0. 906) was negatively
associated with the risk of cognitive decline, and TC(OR =1.010, 95% CI :0. 855 — 1. 193) was not associated with the risk of
cognitive dysfunction, and the difference was not statistically significant. Conclusion TG, LDL and LCI are risk factors for
the risk of cognitive decline in middle — aged and elderly people, and HDL are protective factors for the risk of cognitive decline
in middle — aged and elderly people.

Keywords: Lipid indices; Cognitive decline; Middle — aged and older adults; Lipoprotein combine index; Cohort study
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Fig.1 Flowchart of research object selection
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2.1 AZ&HFE ARG APTFRITS 6 556 A,

Hod B 3 087 A (47.09%), & 3 469 A
(52.91% ) ,“FH4EHS (57.03 +8.03) % . HiAHIIE
WAL AT B ARFARIR T K AT e otk &
Aol o A A SCAL R BE AR, WL 1, 5 291 A
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Table 1 Characteristics of study participants at baseline

FFE S (n =6 556) NHIF R (n =2 198) INHIEH (n =4 358) I PE
AERR (2 57.03 £8.03 59.99 £8.25 55.53 £7.49 -21.969 <0.001
P (% ) 177.177 <0.001
5 3 087(47.09) 781(35.53) 2306(52.91)
‘Y 3469(52.91) 1417(64.47) 2052(47.09)
JEAEHL (% ) 229.708 <0.001
ey 5528(84.32) 2 064(93.90) 3 464(79.49)
W 1 028(15.68) 134(6.10) 894(20.51)
AR (% ) 1 074.324 <0.001
INFERLLT 4 101(62.55) 1 980(90.08) 2121(48.67)
HEEHE 1601(24.42) 166(7.55) 1 435(32.93)
KR UL 854(13.03) 52(2.37) 802(18.40)
EIE (%) 5997(91.47) 1 892(86.08) 4105(94.19) 123. 404 <0.001
BMI(kg/m?) 23.88 +6.35 23.48 +9.50 24.08 +3.88 <0.001
WA (% ) 24.328 <0.001
2 40 2 553(38.94) 764(34.76) 1789(41.05)
AN AR 4 003(61.06) 1 434(65.24) 2 569(58.95)
I (% ) 4.578 0.032
el 1 480(22.57) 462(21.02) 1018(23.36)
Ny eli] 5076(77.43) 1736(78.98) 3 340(76.64)
LR (% ) 1500(22.88) 490(22.29) 1010(23.18) 0.645 0.436
G5 (%) 623(9.50) 155(7.05) 468(10.74) 23.096 <0.001
BHIRIG (% ) 352(5.37) 113(5.14) 239(5.48) 0.339 0.602
CER (% ) 747(11.39) 280(9.07) 467(13.46) 6.283 <0.001

2.2 NI RRES AR IR EF INHITIEE
TR LY TC, TG, HDL K LDL 7KF-43 %1% 10. 83
+2.14 mmol/L,7.11 = 5.04 mmol/L, 2.92 0. 84
mmol/L, 6.51 £1.94 mmol/L, 32 /8 TINFI T

SiNHTE® 4 TC, TG & HDL /K2 34 G it
BEX(P<0.05), 5IAHIE® NBEA L, A0 R A
) TC, TG K HDL /K285

R2ONINREREA R MR KA 2 5

Table 2 Differences in baseline lipid levels by cognitive functional status

A7 i INHTF R (n =2 198) INFIIEH (n =4 358) 1/z {8 P1{i
TC (mmol/L) 10.83 +2. 14 10.57 £2.08 2.697 0.007
TG (mmol/L) 7.11 £5.04 7.58 £5.74 -3.271 <0.001
HDL ( mmol/L) 2.92+0.84 2.77+0.85 6.551 <0.001
LDL ( mmol/L) 6.51 +1.94 6.44 +1.91 1.493 0.135
LCI 3 815.76(4 378.81) 226.73(236.16) 2.339 0.019

[E:TC,TG,LDL, HDL IR R I ME = ARifi22 (o £5) ,5RT ¢ K250 LCUARFF G IEA 400 , R A28 (O 4o R BE ) 5348, SR 2 A6

2.3 iFMAKFLEIAS TR EBFE (ERKIE
BMI, WS WA PR 50, 280 2 B8, WA, RO, g I A IR

I, O IR S AR S SR 44 Z J5, TG, LDL, HDL
Jo LCT 5N R R & A G A & (P <0.05) , H
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TG,LDL, LCI AR B G 16 8 25 . 5 Bl U 43 Af
QU ML, fe i VU 2 6 B0 2 Q4 S5l B & A XL
B4 1E AH G, TG B9 2L B {H OR 4 1.229 (95% CI.
1.036 ~ 1.456) , LDL (W {H OR A 1.221 (95% CI.
1.034 ~ 1.443) , LCI LW {6 OR & 1.282 (95% CI .
1.081 ~1.522) . HDL MiAAI R N K, fEE
HDL KT8, I T B & A XU 128 i KA, 25500

OR 3 0.765 (95% CI:0.646 ~ 0.906, P = 0.002)
TG,HDL,LDL, LCT 5k ¥ % A= XU 30 i 46 56
BG4 E L (P <0.05) , ZWAKIE R SN TR
AR AAFERITE N R, TC FER IEZ IR R
ST B A UG 22 5 JE 80 2238 3, FRAFAE 7
W FEZE(P>0.05), WHE3, E2,

&3 MIEIRFUKE ST R Sk

Table 3  Association of serum lipid levels with cognitive decline

B 1 I 2 A 3
A B - -
OR(95% CI) Pl OR(95% CI) PH OR(95% CI) P

TC

01 1 667 B% =1 Z%

02 1619  0.857(0.741~0.992)  0.038 0.910(0.781 ~1.062)  0.232 0.920(0.78 ~1.085)  0.324

03 1638 0.935(0.807 ~1.082)  0.366 1.082(0.927 ~1.263)  0.318 1.106(0.937 ~1.305)  0.236

04 1632 0.807(0.698 ~0.933)  0.004 1.036(0.887 ~1.209)  0.657 1.010(0.855 ~1.193)  0.907

RN R 0.017 0.267 0.428

FEMEIN 1 B4 SD 0.932(0.886 ~0.981)  0.002 1.021(0.966 ~1.079)  0.460 1.019(0.961 ~1.081)  0.523
TG

01 1 660 =1 2% 2%

02 1620 1.014(0.878 ~1.170)  0.854 1.118(0.961 ~1.302)  0.150 1.068(0.907 ~1.257)  0.430

Q3 1643  1.053(0.912~1.215)  0.484 1.223(1.050 ~1.424)  0.010 1.131(0.960 ~1.333)  0.142

04 1633 1.252(1.082~1.449)  0.003 1.371(1.174 ~1.602)  <0.001  1.229(1.036 ~1.456)  0.017

RN R T 0.003 <0.001 0.014

AN 1 HfL SD 1.096(1.038 ~1.159)  0.001 1.101(1.038 ~1.171)  0.002 1.057(0.992 ~1.129)  0.091
HDL

01 1 690 B% 5% %

02 1658 0.782(0.675~0.907)  0.001 0.816(0.698 ~0.954)  0.011 0.855(0.724 ~1.01)  0.066

03 1612 0.724(0.624 ~0.839) <0.001  0.782(0.669 ~0.914)  0.002 0.842(0.712~0.996)  0.045

04 159  0.605(0.522 ~0.700) <0.001  0.673(0.576 ~0.785) <0.001  0.765(0.646 ~0.906)  0.002

RN L <0.001 <0.001 0.003

FH4 AN 1 Hf SD 0.845(0.803 ~0.889) <0.001  0.871(0.825~0.919) <0.001  0.913(0.861 ~0.969)  0.003
LDL

Q1 1 644 B% 2% 7%

02 1641 1.028(0.889 ~1.188)  0.711 1.105(0.948 ~1.289)  0.201 1.144(0.971 ~1.349)  0.109

03 1651 1.015(0.878 ~1.173)  0.844 1.191(1.021 ~1.388)  0.026 1.180(1.001 ~1.392)  0.048

04 1620 0.978(0.846 ~1.131)  0.764 1.270(1.088 ~1.483)  0.003 1.221(1.034 ~1.443)  0.019

RN L 0.736 0.002 0.019

R4 1 Hf SD 0.962(0.914 ~1.012)  0.135 0.415(0.370 ~0.464)  0.053 1.041(0.981 ~1.104)  0.182
LCI

01 1639 5% B E=9

02 1639 1.033(0.895~1.192)  0.661 1.160(0.997 ~1.351)  0.056 1.102(0.936 ~1.297)  0.245

03 1639  1.108(0.960 ~1.281)  0.162 1.293(1.109 ~1.508)  0.001 1.200(1.017 ~1.417)  0.031

04 1639 1.233(1.066 ~1.427)  0.005 1.458(1.248 ~1.704) <0.001  1.282(1.081 ~1.522)  0.004

FER i i <0.001 <0.001 0.003

FEWIAN 1 B4 SD 1.067(1.012 ~1.127)  0.019 1.107(1.045 ~1.176)  <0.001  1.067(1.003 ~1.136)  0.041

TE: Q1 — Q4 S MU AT UMK IY 4357 B0 28 3 o WU 43 (8 o AL 1 JOREIE TR 2 AGIE T AR, M0 s #8780 3 e TR 2 A JEAI_EACIE T BMI,

SRR D, OB R W AR, L BRI

3 i i

BEE T E D 2l L, A NI RE T 2
ST B AL TR R, A ST 5 T2 MR
BN CHARLS R 1 3K [ 8 4R AR LR 15

K HLEATEEGIH T B SCBE  FE 25 R R TG
(OR =1.229,95% CI:1.036 ~ 1.456) , LDL ( OR =
1.221,95% CI:1. 034 ~1.443) F1 LCI( OR: =1.282,
95% CI:1. 081 ~1.522) JEIAHIT B A& Az AU A A B
2, M HDLI (OR: =0.765,95% CI:0. 646 ~
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Fig.2 Forest plot of the effect of serum lipid levels in association with cognitive decline
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