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[Abstract] Objective To investigate the longitudinal association between long-term remnant cholesterol (RC) levels and
the incidence of new-onset cardiometabolic multimorbidity (CMM) in middle-aged and elderly Chinese individuals, so as to provide
evidence for the early prevention and intervention of new-onset CMM. Methods A prospective cohort study was performed using

three waves of survey data from the China Health and Retirement Longitudinal Study (CHARLS), with a total of 3525 participants
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enrolled. According to the tertiles of the mean RC levels in 2011 and 20185, the participants were divided into three groups: low-level
group (Q,, n=1178), middle-level group (Q,, n=1174), and high-level group (Q,, n=1173). New-onset CMM in the 2020 survey was
used as the outcome indicator. One-way analysis of variance (ANOVA) and Chi-square tests were used to analyze the differences in
baseline characteristics among the three groups, so as to describe the distribution characteristics of populations with different RC
levels. Multivariate logistic regression models were employed to analyze the relationship between exposure and outcome, with
restricted cubic spline (RCS) analysis used to explore its nonlinear relationship. The participants were further divided into a high-level
group (Q,) and a non-high-level group (Q,+Q,), and a causal mediation analysis based on the counterfactual framework was applied
to investigate the mediating effect of BMI. Results Univariate analysis revealed significant differences in baseline characteristics
including age, gender, and BMI among the three groups (P<0.05). After adjusting for various covariates, multivariate logistic
regression showed that compared with low-level RC group, high-level RC group had an increased risk of CMM (OR=1.599, 95%CI

1.061-2.438). RCS analysis revealed a nonlinear relationship between long-term RC level and CMM (P, . ,.....<0.05). Mediation analysis

ne

indicated that BMI mediated approximately 12% of the effect in the association between long-term RC level and CMM.

Conclusions Long-term RC level is significantly associated with the risk of CMM in middle-aged and elderly individuals. High RC

levels markedly increase the incidence risk of CMM, and BMI plays an important mediating role in this relationship.

[Key words] middle-aged and elderly people; remnant cholesterol; cardiometabolic multimorbidity; longitudinal studies;
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Tab.1 Comparison of baseline characteristics of study subjects stratified by RC level

Tt H Re P
Q 4 (n=1178) Q41 (n=1174) Q4 (n=1173)
S (B, xs) 57.1+8.7 57.248.6 55.9+8.000® <0.001
M5 [n(%)] <0.001
5 617(52.4) 593(50.5) 504(43.0) V)
i 561(47.6) 581(49.5) 669(57.0)V®
BMI(kg/m’, x+s) 22.0+3.1 22.4433@ 23.6+3.70¢ <0.001
P2 1(%)] 0.339
Ak H 1034(87.8) 1026(87.4) 1007(85.9)
el 140(11.9) 140(11.9) 162(13.8)
Hpt 4(0.3) 8(0.7) 4(0.3)
SCHARFE[n(%)] 0.939
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Fig.1 Nonlinear association between residual cholesterol and

the onset of cardiometabolic multimorbidity
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Tab.2 Multivariate logistic regression analysis of the association between long-term RC level and CMM

D 1 P 2 T3
OR(95%CI) P OR(95%CI) P OR(95%CI) 2
Q 1(Z%) e =9 1(Z%)
Q, 0.950(0.600~1.503) 0.827 0.946(0.597~1.496) 0.811 0.921(0.580~1.461) 0.726
Q, 1.769(1.188~2.669) 0.005 1.767(1.183~2.672) 0.006 1.599(1.061~2.438) 0.027
Y 1 AR R R S DS 0 EA TR 5 AR 2 ARG A A4 AR bR L AR . PRI . 2B REE . IR R R kA T
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Tab.3 Mediating effect of BMI on the association between long-term RC exposure level (Q, vs. non-Q,) and CMM occurrence

HAE TE(95%CI) P ADE(95%CI) P ACME(95%CI) P PM[%(95%CI)] p

BT 0.024(0.009~0.040)  <0.001  0.019(0.005~0.034)  0.008  0.003(0.001~0.005)  <0.001  12.9(4.5~43.0)  <0.001
BRI 0.025(0.010~0.041)  <0.001  0.020(0.005~0.035)  0.002  0.003(0.002~0.005)  <0.001  12.8(5.1~41.7)  <0.001
BRI3  0.025(0.010~0.040) 0.004  0.020(0.007~0.035)  0.006  0.003(0.002~0.005)  <0.001  12.1(4.7~33.7) 0.004
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