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Research on the association and dose—response relationship between residual

cholesterol and metabolically associated fatty liver disease in the elderly

LIANG Bao-yi", SHEN Tian-ran, ZHENG Qiu-tong, XIE Ling—xiang, YU Lu, CHEN Qing-song
“School of Public Health, Guangdong Pharmaceutical University, Guangzhou, Guangdong 510310, China
Abstract: Objective To analyze the relationship between residual cholesterol (RC) and metabolically associated fatty liver
disease (MAFLD) in the elderly population of Zhongshan, and to explore the potential application value of RC in the
diagnosis of MAFLD in older adults. Methods A cluster sampling method was employed to select elderly individuals aged 60
and above who underwent health check—ups at two community hospitals in Zhongshan, Guangdong Province. Baseline data
were collected through questionnaire surveys, physical examinations, and laboratory tests. Multivariable logistic regression
analysis was used to assess the association between RC and MAFLD, and a restricted cubic spline model was utilized to
further analyze the dose-response relationship between RC and MAFLD. Results A total of 6 756 elderly individuals were
recruited, with an overall prevalence of MAFLD at 31.0%, higher in females (35.0%) than in males (24.7%). After adjusting
for confounding factors, logistic regression analysis indicated that RC, treated as a continuous variable (OR: 1.70, 95%CI:
1.47-1.97), was positively associated with the risk of MAFLD. As a categorical variable, the highest RC group (OR: 2.13,
95%ClI: 1.72-2.63) also showed a positive correlation with MAFLD risk. A non-linear relationship was observed between RC
levels and MAFLD (P et et < 0.001, P tieariy < 0.05), with a more pronounced risk increase in males (male OR: 1.83, 95%
CI: 1.42-2.38 vs. female OR: 1.64, 95%CI: 1.36-1.96). Conclusion RC is an independent risk factor for MAFLD in the
elderly, and there exists a non-linear dose—response relationship between the two. The impact of RC levels on MAFLD risk is
particularly significant in elderly males. Monitoring and managing RC is of great clinical significance in the prevention and
treatment of MAFLD in older adults.
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Table 1 Comparison of basic characteristics of MAFLD and non—-MAFLD

AR i A (n=6 756) 4E MAFLD(n=4 660) MAFLD(n=2 096) VIZAE P
RS (% 68(64,72) 68(64,72) 67(65,71) —2.542 0.011
53] 80.226 <0.001
| 2617(38.74) 1971(42.30) 646(30.82)
L 4139(61.26) 2 689(57.70) 1 450(69.18)
ZHERE 8.464 0.004
LT 5 408(80.05) 3 686(79.10) 1722(82.16)
FH LT 1 348(19.95) 974(20.90) 374(17.84)
JE A3 b 21.686 <0.001
At 1339(19.82) 853(18.30) 486(23.19)
b3 5417(80.18) 3 807(81.70) 1610(76.81)
ERLSe] 44.767 <0.001
1w 5 870(86.89) 3 963(85.04) 1907(90.98)
= 886(13.11) 697(14.96) 189(9.02)
[ERigeli] 16.701 <0.001
i 5 805(85.92) 3 950(84.76) 1 855(88.50)
= 951(14.08) 710(15.24) 241(11.50)
BMI (kg/m?) 23.96(21.88, 26.16) 23.19(21.23, 25.27) 25.67(23.69, 27.70) -28.781 <0.001
WC (cm) 86.4(80.1, 92.3) 84.5(78.3, 90.0) 90.5(84.8, 96.4) -26.004 <0.001
SBP (mm Hg) 137(125, 150) 135(123, 148) 140(129, 153) -11.18 <0.001
DBP (mm Hg) 82(76, 89) 82(75, 88) 84(78, 90) -9.432 <0.001
FPG (mmol/L) 5.23(4.81,5.81) 5.12(4.76, 5.62) 5.54(5.00, 6.27) -18.242 <0.001
TC (mmol/L) 5.30(4.61, 6.05) 5.26(4.56, 6.00) 5.42(4.71,6.19) -5.322 <0.001
TG (mmol/L) 1.47(1.08, 2.07) 1.33(0.99, 1.80) 1.90(1.41, 2.56) -27.674 <0.001
HDL-C (mmol/L) 1.31(1.13, 1.53) 1.36(1.17, 1.58) 1.23(1.07, 1.41) -16.621 <0.001
LDL~C (mmol/L) 3.10(2.56, 3.68) 3.05(2.50, 3.61) 3.23(2.67,3.81) -8.068 <0.001
RC (mmol/L) 0.84(0.60, 1.12) 0.80(0.58, 1.08) 0.93(0.67, 1.20) -10.468 <0.001
ALT (U/L) 18.0(13.9, 24.0) 16.7(13.0, 21.8) 21.6(16.4, 29.0) -22.6 <0.001
AST(U/L) 22.0(19.1, 25.7) 21.7(19.0, 25.1) 22.8(19.5, 26.9) -7.066 <0.001
Ser (mol/L) 70.0(60.0, 83.7) 71.0(60.4, 85.0) 68.0(59.0, 80.0) -6.87 <0.001
IR 183.229 <0.001
i 5 405(80.00) 3 934(84.42) 1 471(70.18)
= 1 351(20.00) 726(15.58) 625(29.82)
=i ES 119.044 <0.001
T 2 042(30.22) 1599(34.31) 443(21.14)
b= 4714(69.78) 3 061(65.69) 1 653(78.86)
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Table 2 The logistic regression analysis of the relationship between RC and MAFLD in the elderly
A 1 TEEAY 2 A 3
e OR (95%CI) PAE OR (95%CI) PAH OR (95%ClI) PAE
MR (n=6756)
RC(H#ELEA) 2.33(2.04 ~ 2.66) <0.001 1.97(1.72 ~ 2.26) <0.001 1.70(1.47 ~ 1.97) <0.001
Q1 (0.38 [0 ~ 0.60]) 1.00 1.00 1.00
Q2 (0.72[>0.60 ~ 0.84])  1.79(1.49 ~ 2.16) <0.001 1.59(1.31 ~ 1.94) <0.001 1.51(1.23 ~ 1.86) <0.001
03(0.97[>084~1.12)) 2.68(2.22 ~3.23) 0.008 2.26(1.85 ~2.75) 0.008 2.07(1.67 ~ 2.55) 0.008
04 (1.35[>1.12)) 3.04(2.52 ~ 3.66) <0.001 2.49(2.05 ~ 3.03) <0.001 2.13(1.72 ~ 2.63) <0.001
P s <0.001 <0.001 <0.001
HE(n=2617)
RC(H#ELLR) 2.58(2.05 ~ 3.23) <0.001 2.19(1.72 ~ 2.78) <0.001 1.83(1.42 ~2.38) <0.001
Q1 (0.33[0 ~ 0.56]) 1.00 1.00 1.00
Q2 (0.67[>0.56 ~0.78]) 1.58(1.12 ~2.21) 0.008 1.34(0.94 ~ 1.91) 0.107 1.17(0.80 ~ 1.70) 0.424
03 (0.91[>0.78~1.07))  2.77(2.00 ~ 3.84) <0.001 2.06(1.46 ~2.91) <0.001 1.66(1.15 ~ 2.40) 0.007
04 (1.32[>1.07) 3.48(2.51 ~ 4.82) <0.001 2.67(1.89 ~3.77) <0.001 2.09(1.43 ~ 3.05) <0.001
P s <0.001 <0.001 <0.001
(=4 139)
RC(FELLH) 2.10(1.79 ~ 2.47) <0.001 1.82(1.54 ~2.15) <0.001 1.64(1.36 ~ 1.96) <0.001
01 (0.41 [0 ~0.63]) 1.00 1.00 1.00
02(0.75[>0.63~0.87)) 1.72(1.37 ~2.15) <0.001 1.58(1.24 ~ 1.99) <0.001 1.58(1.24 ~ 2.03) <0.001
Q3 (1.00[>0.87 ~ 1.15])  2.59(2.07 ~ 3.24) <0.001 2.29(1.81 ~ 2.90) <0.001 2.20(1.71 ~ 2.83) <0.001
04 (1.38[>1.15)) 2.72(2.18 ~ 3.40) <0.001 2.29(1.81 ~ 2.90) <0.001 2.09(1.62 ~ 2.69) <0.001
P <0.001 <0.001 <0.001
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