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Different parameters of the uric acid—to—high—density lipoprotein
cholesterol ratio and the risk of diabetes mellitus in Chinese

middle-aged and older adults
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Abstract: Objective To investigate the relationship between different uric acid—to—high—density lipoprotein cholesterol ratios
(UHR) and new—-onset diabetes in middle—aged and older individuals, providing a reference basis for diabetes prevention and
treatment in this population. Methods Using data from the China Health and Retirement Longitudinal Study (CHARLS), we
selected middle—aged and older adults who participated in five waves of the survey from 2011 to 2020. Restricted cubic
spline  (RCS) analysis was employed to examine the potential nonlinear associations of baseline UHR and cumulative UHR
with diabetes risk. The UHR trajectory was categorized into three classes using the k—means clustering algorithm: low-level
increasing class (Class 1), moderate —level increasing class (Class 2), and high —level decreasing class (Class 3). Cox
proportional hazards regression models were then used to analyze the association between different UHR parameters and
new—onset diabetes. Further subgroup analyses were conducted by sex, age, and household registration type, with interaction
terms included to test for interactions. Logistic regression sensitivity analyses were performed to validate the robustness of the
findings. Results This study included 4 638 participants, with 342 new cases of diabetes (7.37%) occurring during the 5-year
follow—up period. RCS analysis revealed that higher baseline UHR and cumulative UHR levels were associated with
increased diabetes risk in middle—aged and older adults. After adjusting for confounders, diabetes risk significantly increased
in Class 2 and Class 3 groups compared to Class 1, with HRs of 1.42 (95% CI: 1.10-1.83) and 1.79 (95% CI: 1.27-2.53),
respectively. Furthermore, compared with the lowest tertile group (T1) of baseline UHR and cumulative UHR, the adjusted
HRs for the highest tertile group (T3) were 1.64 (95% CI: 1.21-2.23) and 1.60 (95% CI: 1.18 -2.18), respectively.
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Conclusion Elevated UHR levels increase the risk of developing diabetes. Continuous monitoring of UHR and early

intervention can help reduce the incidence of diabetes in middle—aged and older adults.

Keywords: Diabetes mellitus; Uric acid-to-high—density lipoprotein cholesterol ratio; Middle—aged and older adults; Cohort study
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E35i] 4.934 0.085
INFLIR 2 135(46.03) 1958(45.58) 177(51.75)
INEERIT 2 043(44.05) 1907(44.39) 136(39.77)
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WS WARAR T 4.696 0.030
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T3 1547(33.35) 1398(32.54) 149(43.57)
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Table 2 Relationship between baseline and cumulative UHR and new—onset diabetes

UHR 2% BRI A 1K L P2
HR (95% CI) P HR (95% CI) PAE

Feek UHR =3 igk

T1 86/1 545 1.0 (ref) 1.0 (ref)

T2 104/1 547 1.22(0.91 ~ 1.63) 0.178 1.19(0.89 ~ 1.60) 0.239

T3 152/1 546 1.82(1.38 ~ 2.40) <0.001 1.64(1.21 ~2.23) 0.001
ZR UHR =AM %k

T1 84/1 545 1.0 (ref) 1.0 (ref)

T2 109/1 546 1.32(0.99 ~ 1.76) 0.060 1.27(0.95 ~ 1.70) 0.108

T3 149/1 547 1.84(1.39 ~ 2.44) <0.001 1.60(1.18 ~ 2.18) 0.002
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Figure 1 Dose—response relationship between UHR and cumulative UHR and diabetes risk
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Table 3 Relationship between UHR clustering and new—onset diabetes

UHR A3 R A/ 2 L 2

HR (95% CI) Py HR (95% CI) P{H
Class 1 1252227 1.0 (ref) 1.0 (ref)
Class 2 146/1 776 1.51(1.18 ~ 1.93) <0.001 1.42(1.10 ~ 1.83) 0.006
Class 3 71/635 2.11(1.55 ~ 2.88) <0.001 1.79(1.27 ~ 2.53) 0.001

& 4 ATH UHR 2B S5 AR R XK A AL AT LHR (95%C1) |
Table 4 Subgroup analysis of the association between UHR trajectory classes and new—onset diabetes [ HR (95% CI) ]

RI&2ER i Class 1 Class 2 P1E Class 3 P{E ZEH BN PAE
P51 0.745
P 1.0 (ref) 1.27(0.84 ~ 1.93) 0.252 1.63(1.02 ~ 2.61) 0.040
Lk 1.0 (ref) 1.51(1.09 ~ 2.08) 0.013 1.68(0.95 ~2.97) 0.072
AR (%) 0.063
<60 1.0 (ref) 1.76(1.27 ~ 2.46) 0.001 2.24(1.42 ~3.52) <0.001
=60 1.0 (ref) 1.06(0.71 ~ 1.57) 0.791 1.30(0.76 ~ 2.23) 0.334
JRlEES 0.451
Al 1.0 (ref) 1.34(1.02 ~ 1.76) 0.033 1.74(1.20 ~ 2.51) 0.003
el 1.0 (vef) 2.30(1.03 ~ 5.15) 0.043 2.62(0.94 ~7.27) 0.064

2.5 UHR ZE AT 5 #7 K HE Jk IR K gk R e X B 69 =R SRR E R DGO AR VR RS, S
BB (logistic 102 ) R T HE—2E1PAEAF5E4S  Classl ZEAH L, Class2 28 (OR=1.45,95% CI:1.11 ~
Ryl , R logistic [FIEMRISEIT THUSRMES S 1.90)F1 Class3 F5(OR=1.88,95% CI:1.30 ~2.70) k& /=
Mo G5 IR 5 PR Ve T PR AR P IR RO B XU AT S (P<<0.05)

ST SRR R PR AR CRP IR 2R AL H

&5  UHR ZRARBIl -5 57 A s S i) AU 73 AT (logistic [0115)

Table 5 Sensitivity analysis of the association between UHR trajectory classes and new—onset diabetes using logistic regression

UHR A 413 BRI A/ 38K B 2

SRR K i OR (95% CI) Pl OR (95% CI) P
Class 1 125/2 227 1.0 (ref) 1.0 (vef)
Class 2 146/1 776 1.54(1.20 ~ 1.99) 0.001 1.45(1.11 ~ 1.90) 0.006

Class 3 71/635 2.21(1.60 ~ 3.06) <0.001 1.88(1.30 ~ 2.70) 0.001
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