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Predictive Value of Insulin Resistance-Related Indicators

on New-onset Stroke Based on the CHARLS Database

Peng Yan Li Shuguo Deng Juanjuan Shao Wen
(Department of Geriatrics, Yichang Central People's Hospital, The First College of Clinical Medical Science,
China Three Gorges University, Yichang 443003, China)

Abstract Objective: To explore the predictive value of insulin resistance (IR)-related indicators for new-onset
stroke. Methods: A total of 6 501 middle-aged and elderly individuals from the China Health and Retirement
Longitudinal Study database between 2011 and 2018 were selected as subjects, including 303 cases of new-
onset stroke. The Cox regression model was used to explore the correlation between IR indicators and new-
onset stroke, and the restricted cubic spline model was applied to detect possible nonlinear associations. The
receiver operating characteristic curve was used to evaluate the predictive performance of each indicator.
Results: IR-related indicators were positively correlated with new-onset stroke, including the Chinese visceral

adiposity index (CVAD (HR=1.744, 95%CI; 1. 475, 2.061), lipid accumulation product (LAP) (HR =
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1.696, 95%CI . 1.427, 2.016), metabolic score for IR (METS-IR) (HR=1.612, 95%CI: 1.385, 1.876),
visceral fat metabolic score (METS-VF) (HR =1.527, 95%CI: 1.284, 1.817), and triglyceride-glucose
index (TyG) (HR=1.330, 95%CI: 1.139, 1.552). There were linear relationship between CVAI, LAP,
METS-IR, TyG and stroke risk (all P ouineariy = 0. 05). CVAI had the highest predictive value for stroke
occurrence, followed by LAP, METS-VF, METS-IR, and TyG. Conclusion: CVAI, LAP, METS-VF,
METS-IR, and TyG have different correlations and predictive values for the occurrence of stroke, with CVAI

having the best diagnostic value.
Keywords middle-aged and elderly;

Retirement Longitudinal Study (CHARLS)
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b 416(6.71) 15(4.95)
JE A 1.448 0.229
g pF 5 782(93.29) 288(95.05)
A AR 3 575(57.68) 162(53.47)
1 2 7 519(8.37) 37(12.21) 5.879 0.053
4w 2 104(33.95) 104(34. 32)
AR 504(8.13) 23(7.59)
AR —MNMHALF K 1 678(27.07) 87(28.71) 0. 444 0. 801
— A —% 4 016(64. 80) 193(63.70)
e HI B 5] / b 6.00(5.00, 8.00) 6.00(5.00, 8.00) 0.063 0.95
BMI/ (kg/m*) 22.13(20.17, 24.27) 22.80(20. 82, 25.25) 4.138 <0. 001
I #%/ (mmol/L) 100. 08(92. 88, 108.72) 102.24(95. 31, 111.24) 2.952 0.003
TG/(mg/L) 89.39(67.26, 117.71) 95.58(76.55, 121.25) 3. 246 0.001
HDL-C/(mg/dL) 53.35(44. 85, 63.40) 51.03(42.72, 59.92) 2.716 0.007
CVAI 81.23(55.11, 105.81) 94.97(72. 35, 118.81) 6.486 <0. 001
LAP 99.77(58. 85, 154. 62) 122.74(74. 66, 175.77) 5.294 <0. 001
METS-IR 31.74(28. 24, 35.75) 32.97(29. 46, 37.56) 4,758 <0. 001
METS-VF 6.53(6.16, 6.86) 6.74(6.38, 7.03) 6.073 <0. 001
TyG 8.41(8.10, 8.71) 8.51(8.24, 8.77) 4,018 <0.001
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1.427,2. 016), METS- IR (HR = 1. 612, 95% CI :
1.385,1. 876), METS-VF (HR = 1. 527, 95% CI :
1.284,1.817) . TyG(HR =1. 330,95% CI : 1. 139,
1. 552) 5 & Wi 2 v i) % A KU 22 1E A 5 (3 Py <<
0.00D), L% 2,

R2 EMBEBREABEREFLMEREY Cox BIRASHERLHRO5%CD ]

AR Model 1 P Model 2 P Model 3 p
CVALI per IQR 1.704(1.45~2.003) <C0.001  1.741(1.474~2.055) <C0. 001 1.744(1.475~2.061) <<C0.001
Q1 ref ref ref
Q2 1.380(0.932~2.044) 0.108 1.521(1.022~2. 263) 0.039 1.528(1.026~2.274) 0.037
Q3 2.098(1.458~3.020) <0. 001 2.408(1.652~3.509) <C0. 001 2.421(1.659~3.534) <C0.001
Q4 2.666(1.875~3.789)  <C0.001  2.936(2.030~4. 248) <C0. 001 2.944(2.031~4.269) <<0.001
j <0.001 <0. 001 <0. 001
LAP per IQR 1.572(1.33~1.859) <C0.001  1.702(1.432~2.022) <C0.001  1.696(1.427~2.016) <C0.001
Q1 ref ref ref
Q2 1.762(1.211~2.563) 0.003 1.895(1.300~2.763) <0. 001 1.884(1.292~2.748) <C0.001
Q3 1. 758(1.209~2. 558) 0.003 2.018(1.376~2.957) <C0.001  2.004(1.366~2.939) <C0.001
Q4 2.612(1.836~3.715)  <C0.001  3.081(2.141~4.435) <C0.001  3.058(2.123~4.405) <<0.001
P o <0. 001 <0.001 <0.001
METS-IR per IQR  1.472(1.270~1.706)  <C0.001  1.603(1.380~1.861) <C0.001  1.612(1.385~1.876) <C0.001
Q1 ref ref ref
Q2 1.400(0.977~2.006) 0.067 1.510(1. 052~2.166) 0.025 1.522(1.060~2. 184) 0.023
Q3 1.562(1.099~2.222) 0.013 1.787(1.252~2.552) <C0.001  1.802(1.260~2.576) <C0.001
Q4 2.032(1.452~2.844)  <C0.001 2.42(1.716~3.412) <C0.001  2.449(1.731~3.465) <C0.001
P o <0. 001 <0.001 <0.001
METS-VF per IQR 1.604(1.354~1.900) <C0.001  1.528(1.285~1.816) <C0.001 1.527(1.284~1.817) <C0.001
Q1 ref ref ref
Q2 1.465(1.006~2.132) 0. 046 1.449(0.995~2.109) 0.053 1.450(€0.996~2.113) 0.053
Q3 1.508(1.039~2.190) 0.031 1.477(1.016~2.147) 0.041 1.482(1.019~2.155) 0. 040
Q4 2.695(1.919~3.784) <0. 001 2.501(1.767~3.540) <0. 001 2.503(1.765~3.549) <C0.001
P s <0. 001 <0.001 <0.001
TyG per IQR 1.329(1. 14~1.551) <C0.001  1.327(1.137~1.548) <C0.001 1.330(1.139~1.552) <C0.001
Q1 ref ref ref
Q2 1.431€0.996~2.054) 0.052 1.442(1.004~2.072) 0.048 1.440(1.002~2.069) 0.049
Q3 1.866(1.322~2.633)  <C0.001  1.891(1.339~2.670) <C0.001 1.900(1.345~2.685) <C0.001
Q4 1.824(1.291~2.577)  <C0.001  1.829(1.294~2.586) <C0.001  1.828(1.292~2.586) <C0.001
P oy <0. 001 <0.001 <0.001
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AUC A F 0. 584~0. 625, F B H. A IR 18 45 X5 & 0.584, W& 2 fEk 3.,
Jiki A 2 A — 3 B U BE U7, Horh CVATL By AUC
%3 IR AEXISARTE & MZE B ROC B 2 4 47

HEhR AUC 95%CI RS/ % R E/ % P
CVAI 0. 625 0.613~0. 636 65. 10 54. 79 <<0.000 1
LAP 0.612 0. 600~0. 624 43.55 75.58 <<0.000 1
METS-IR 0.598 0.586~0. 610 56. 29 60.07 <<0.000 1
METS-VF 0. 606 0.594~0. 618 56. 39 60. 07 <20. 000 1
TyG 0.584 0.572~0.596 42.19 72,94 <<0.000 1
4 0. 634 0.623~0. 646 63.04 59. 05 <<0.000 1
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