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[ ABSTRACT] Aim To investigate the correlation between levels of three novel insulin resistance (IR) indicators
including metabolic score for insulin resistance ( METS-IR) , estimated glucose disposal rate (eGDR) , triglyceride-glucose
index combined with body mass index ( TyG-BMI) , and the occurrence of coronary heart disease( CHD) in middle-aged
population. Methods A total of 533 middle-aged individuals who were hospitalized in the Department of Cardiology of
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Liuzhou People’s Hospital from January 2015 to December 2022 and underwent coronary angiography were enrolled as the
research subjects.  They were divided into CHD group (241 cases) and control group (292 cases) according to the results
of coronary angiography.

METS-IR, eGDR, TyG-BMI were calculated using relevant formulas.

The general data and laboratory examination indicators of the subjects were collected, and
Bivariate Spearman correlation, multivariate
Logistic regression, and restricted cubic spline plots were used to analyze the correlation between levels of various IR indi-
cators and the occurrence of CHD in middle-aged population.  Subgroup analysis and interaction tests were conducted to
examine differences in the main results among different people.  Receiver operating characteristic (ROC) curve was used
Results
METS-IR, TyG-BMI were higher in CHD group than those in control group, while eGDR was lower than that in control
group (P<0.05).
and CHD (r=0.312 and 0. 267, respectively; all P<0.001) , and negative correlation between eGDR and CHD in middle-
aged population (r=-0.275, P<0.001).
categorical variable, METS-IR, eGDR, TyG-BMI were independent influencing factors for CHD in middle-aged population
(P<0.001). Compared with the lowest quartile group, the risk of CHD in 2nd, 3rd, and 4th quartile groups of METS-IR
increased by 2. 286-fold (OR: 3.286, 95% CI; 1.823 ~5.924), 2.061-fold (OR: 3.061, 95% CI. 1.670 ~5.609) ,
and 4. 646-fold (OR: 5.646, 95% CI. 3. 018 ~ 10. 563 ) respectively; the risk of CHD in 4th quartile group of eGDR de-
creased 79.2% (OR: 0.208, 95%CI: 0. 114 ~0.379) ; the risk of CHD in 2nd, 3rd, and 4th quartile groups of TyG-
BMI increased by 1.579-fold (OR: 2.579, 95% CI. 1.438 ~4.625), 2.155-fold (OR: 3.155, 95% CI. 1.761 ~
5.655), and 3. 142-fold (OR: 4.142, 95%CI; 2. 317 ~7.407) respectively.

that, after adjusting for confounding factors, METS-IR, TyG-BMI levels were positively nonlinearly correlated with CHD ( P

to evaluate the value of various IR indicators in predicting the occurrence of CHD in middle-aged population.

The Spearman correlation analysis results showed positive correlations between METS-IR, TyG-BMI

Multivariate Logistic regression analysis showed that whether as continuous or

The restricted cubic spline plots revealed

for overall<0. 001, P for nonlinearity=0. 002 and 0. 043, respectively) , while eGDR level was negatively nonlinearly cor-
related with CHD (P for overall<0. 001, P for nonlinearity=0.010). Subgroup analysis showed that the association be-
tween various IR indicators and CHD were basically consistent in population other than those with overweight/obesity, dia-
ROC curve analysis showed that the areas under the curve (AUC) of METS-IR, eGDR, TyG-
BMI combined with clinical factors in predicting CHD were 0. 746 (95% CI; 0. 704 ~0. 788, P<0.001), 0.750(95% CI .
0.709 ~0.792, P<0.001) and 0.742 (95% CI. 0.700 ~0. 784, P<0.001) respectively.

METS-IR, eGDR, and TyG-BMI are independently associated with the occurrence of CHD in middle-aged population.

betes and hypertension.

Conclusion The levels of
All
three indicators have certain predictive value for CHD and can serve as relatively ideal indicators for predicting CHD.
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K% & A5 & & B2 [E B (low density lipoprotein choles-
terol ,LDLC) , FT A ML AF K3 £ £ A 8 h & TR H
RIERE, 2 & ¥ G R4 8 s & W F ST
BEATAR I 5 (3) AR B Bk T 2 R ] 28 45 0 R 30 ik
YA, BESRERENMNNE RGO E AR E
MERELTEER R, EFEREHLT RN
INE F SR IR B Rk B
1.3 HXEXFRE

TG B E AR % B G IR T4 (American
Heart Association, AHA) #| & #Y Ar g JEET A
WX ZERX ERERI I EER I, FE
BFE =50% , BB HEXAESETOREL FHF
HEIREE=] X, Hh/ENZEKRESL KER
B 0 & % R, K 4 & (systolic blood pressure,

SBP) =140 mmHg 71/ 2 47 5K J& ( diastolic blood pres-
sure, DBP) =90 mmHg' "', 2 % ¥ & 5 0y 4 b % I8
(P B2 ALKE RO B % 45 v (2020 4ER) )Y FBG =
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x 1. HH—BERMLE ZWEIRIRILER
Table 1. Comparison of baseline data and laboratory examination indicators between the two groups

IiH X HRZH (n=292) Gt R (n=241) 7/t P

i/ % 53.00(49.00,56.00) 54.00(50.00,58.00) -3.578 <0.001
WY/ [ B(%) ] 114(39.0) 162(67.2) 41.989 <0.001
BMI/ (kg/m*) 23.83(22.04,26.56) 25.33(23.31,27.21) -4.398 <0.001
WAL/ [ 451 (% ) ] 50(17.1) 94(39.0) 32.059 <0.001
/[ (%) ] 148(50.7) 166(68.9) 18.057 <0.001
BRI/ [ (% ) ] 34(11.6) 75(31.1) 30.786 <0.001
AR IAE/ [ (% ) ] 134(45.9) 158(65.6) 20.622 <0.001
SBP/mmHg 127.00(117.00,143.00) 135.00(123.00,148.00) -4.265 <0.001
DBP/mmHg 74.00(67.25,84.75) 78.00(70.00,86.00) -2.310 0.021
FBG/ ( mmol/L) 4.84(4.54,5.27) 5.11(4.67,5.95) -4.353 <0.001
HbAlc/% 5.70(5.40,5.90) 6.00(5.60,6.50) -6.207 <0.001
TC/(mmol/L) 4.41(3.90,5.03) 4.57(4.05,5.31) -1.857 0.063
TG/ ( mmol/L) 1.23(0.92,1.90) 1.74(1.21,2.49) -5.819 <0.001
HDLC/ ( mmol/L) 1.22(1.00,1.50) 1.01(0.88,1.18) -7.140 <0.001
LDLC/ ( mmol/L) 2.55+0.85 2.70+0.98 -1.807 0.071
METS-IR 35.35(30.88,40.74) 40.62(35.55,45.06) -7.192 <0.001
eGDR 8.20(6.71,10.59) 6.92(6.22,8.95) -6.340 <0.001
TyG-BMI 203.73(182.60,232.07) 223.77(202.94,247.55) -6.165 <0.001

2.2 WA= Spearman tHK M7

XFANTA] IR F8 bR (WRAE . SEIME ) 5 5600 (TR
fH:&=1,7=0) 174 & Spearman FH 3537, 4%
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O IEASEE £ (r=0.312.0. 267, % P<0.001) ;
eGDR 7K 5 4 A & AE S0 6 2 TR DG 56 R
(r=-0.275,P<0.001) ,
2.3 HEZE Logistic BIF4
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ME(RE =1, =0) &R MAE (WE. Z=1,
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53 HT , R 1 (R AR AR i) I 2 (4R

T AFERE ) AR 3 (a0 A RO S I
BB IAE ) , 25 WoR |, TR AR A% 2278 it b J2 3 2%
gk METS-IR .eGDR il TyG-BMI ¥ 2 i 4E AR &
A S Ui B AR S S R PR 3R (P $4<0..001) 3 AR AY
SR, TERIA 3 h ) SRR DY S B AR T
METS-IR {37 F55 2 .3 4 DU Bl i AN A A i s
995 £ JXU I8 43 591 48 o 2. 286 135 ( OR ;3. 286,95% CI .
1. 823 ~5.924) .2.061 £i%(OR:3.061,95% CI 1. 670 ~
5.609) 4. 646 1% (OR.5.646,95% CI:3.018 ~10.563) ;
eGDR 13/ T8 4 DU 84 i e 25 A 56 Do 1) XU
FEAK 79. 2% ( OR:0.208,95% CI:0. 114 ~0.379) ; TyG-
BMI {3 F45 2 3 4 PO 502 1 N AR e Ui (14 XL
5 43 0l ¥ 1.579 4% (OR:2.579,95% CI; 1.438 ~
4.625) .2.155 £ (OR:3.155,95% CI:1.761 ~5.655) |
3. 142 {3 ( OR 4. 142 ,95% CI ;2. 317 ~7.407) (¥ 2) ,

R2. AR IR ERSFEABRRERDRXRM Logistic B35 17
Table 2. Logistic regression analysis of the correlation between levels of various IR indicators and

the occurrence of CHD in middle-aged population

RS 1

OR(95% CI) P

iR 3

OR(95% CI) P

i 2

Kt
e

OR(95% CI) P
METS-IR 2575 4 1.076(1.051 ~1.102) <0.001 1.066(1.040 ~1.093) <0.001 1.058(1.032~1.086) <0.001
METS-IR P45 %k 1.788(1.514 ~2.110) <0.001 1.663(1.391 ~1.989) <0.001 1.588(1.321 ~1.909) <0.001
01(<32.75) 1 1 1
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o 1 pam B 3
skt
OR(95% CI) P OR(95% CI) P OR(95% CI) P
Q2(32.75 ~37.53) 3.888(2.238 ~6.755) <0.001 3.513(1.979 ~6.239) <0.001 3.286(1.823 ~5.924) <0.001
Q3(37.53 ~43.18) 4.657(2.681 ~8.090) <0.001 3.517(1.958 ~6.316) <0.001 3.061(1.670 ~5.609) <0.001

04(=43.18)

7.258(4.152 ~12.685) <0.001 5.700(3.135~10.364) <0.001 5.646(3.018 ~10.563) <0.001

eGDR JEZE 75 i 0.759(0.695 ~0.829) <0.001 0.771(0.702 ~0.846) <0.001 0.786(0.715 ~0.864) <0.001
eGDR PU4M 5L 0.590(0.501 ~0.695) <0.001 0.607(0.510 ~0.722) <0.001 0.630(0.527 ~0.752) <0.001
01(<6.42) 1 1 1
02(6.42 ~7.40) 0.793(0.488 ~1.289) 0.349 0.896(0.534 ~1.504) 0.678 0.979(0.577 ~1.662) 0.937
03(7.40 ~10.09) 0.692(0.426 ~1.124) 0.137 0.741(0.440 ~1.247) 0.259 0.858(0.497 ~1.481) 0.583
04(=10.09) 0.159(0.091 ~0.277) <0.001 0.179(0.100 ~0.321) <0.001 0.208(0.114 ~0.379) <0.001
TyG-BMI % 4275 1 1.014(1.009 ~1.019) <0.001 1.013(1.007 ~1.018) <0.001 1.011(1.006~1.016) <0.001
TyG-BMI PU4M 5L 1.663(1.413 ~1.957) <0.001 1.600(1.344 ~1.903) <0.001 1.533(1.282~1.833) <0.001
01(<190.71) 1 1 1
02(190.71 ~213.64) 2.737(1.609 ~4.657) <0.001 2.558(1.469 ~4.453) 0.001 2.579(1.438 ~4.625) 0.001
03(213.64 ~241.01) 4.109(2.418 ~6.981) <0.001 3.452(1.956 ~6.090) <0.001 3.155(1.761 ~5.655) <0.001
04(=241.01) 5.118(2.997 ~8.740) <0.001 4.480(2.570 ~7.808) <0.001 4.142(2.317 ~7.407) <0.001

WA RIS i B 2 R ) AEHE . B 3. METS-IR | TyG-BMI 2 [ 25 f I, #5h v 1) AR 8 WA B 5 1L ; eGDR g [ 728

SRR P P AR U S R I
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3.0 3.0
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Figure 1. Restricted cubic spline plot analysis of the relationship between levels of various IR

indicators and the occurrence of CHD in middle-aged population
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0.05) . 7EIARME/NUME AR PR A BEH IR 545
5509 B RIRAFAE e vt L (P<0. 05) , T 76 1

/R PR AR OB E G T2 B (P>
0.05) , FEEmy i e A B A ik DG B 458 & 1l s N\ I
O PERRIN AR TR i BRI AHE
HIR F5 5 5 560 0 1 RS BR A HE— B (P<
0. 05) B2 BT B H (<50 & 4 METS-
IR % OR:1.04,95% CI:0.99 ~1.08 ,P=0. 113 ; TyG-
BMI 1) OR:1.01,95% CI:1.00 ~1.02, P =0.099,
3k 55 B IfLRE S 4H T, TyG-BMI B OR:1.01,95% CI .



150

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 2,2026

1.00 ~1.02,P=0.084) , £t F43#Hr, Al IR $6br 5
S U 1) I 7 68 L/ IES B OB R e I LA A Y
ANBE 5 SR AR REA —3(F3),
2.6 ROC BZ&oHT

PLUIR 4845 MR AR i, e 00 AR A A & 4
il ROC Hi £k, 45 5 575, METS-IR . eGDR , TyG-BMI
AT A N 2 A 5O 1 46 1T AR (area
under the curve , AUC) 4351 0. 681(95% CI ;0. 636 ~
0.726,P<0.001) .0. 659(95% CI:0. 614 ~0. 705, P<
0.001) .0. 655 (95% CI:0. 609 ~0.701,P<0.001),

ST 43 1M 34,02 ,10. 00 ,193. 17, 7 4 43
B4 0.851,0.846.,0. 867, 4 5 BE 43 il Ay 0. 445
0.438.0.397, METS-IR .eGDR . TyG-BMI 7K -5k 4
i AR PRI 28 (1A Ay TRCATR s ) 80000 5o , T 84
BEKs I B4R R, L AUC 530500 0. 746 (95% CI 0. 704 ~
0.788, P <0.001) .0.750 (95% CI:0.709 ~0.792, P <
0.001) .0. 742 (95% CI:0.700 ~0.784,P<0.001 ) , it £k
T HEFRP I LA, 22 5 g E L (3 P>0.05;
F4ME2),

x3. FE REFSHEABRLER LRI RYILHS T

Table 3. Subgroup analysis of the relationship between levels of various IR indicators and

the occurrence of CHD in middle-aged population

- METS-IR eGDR TyG-BMI
- OR(95% CI) P Py OR(95% CI) P Py OR(95% CI) P Py
PSRN 1.06(1.03 ~1.09) <0.001 0.79(0.71 ~0.86) <0.001 1.01(1.01 ~1.02) <0.001
3] 0.715 0. 620 0.989
ik 1.06(1.02 ~1.10) 0.001 0.80(0.70 ~0.92) 0.002 1.01(1.00 ~1.02) 0.005
LR 1.06(1.02~1.09) 0.002 0.76(0.67 ~0.87) <0.001 1.01(1.00~1.02) 0.003
RS 0.078 0.598 0.250
<50 % 1.04(0.99 ~1.08) 0.113 0.80(0.66 ~0.97) 0.023 1.01(1.00~1.02) 0.099
=50 ¥ 1.07(1.04 ~1.11) <0.001 0.77(0.69 ~0.86) <0.001 1.01(1.01 ~1.02) <0.001
BMI <0.001 0.016 0. 006
<24 kg/m*>  1.18(1.09 ~1.27) <0.001 0.68(0.57 ~0.80) <0.001 1.03(1.01 ~1.04) <0.001
=24 kg/m>  1.03(0.99 ~1.06) 0.158 0.88(0.77 ~1.01) 0.064 1.01(1.00 ~1.01) 0.155
W2 A 5 0.447 0.615 0.355
iR 1.05(1.02 ~1.08) <0.001 0.79(0.71 ~0.89) <0.001 1.01(1.00 ~1.02) 0.002
Pt 1.08(1.02~1.13) 0.007 0.77(0.63 ~0.93) 0.006 1.02(1.00~1.03) 0.007
LR 0.026 0.004 0.019
g 1.10(1.05 ~1.16) <0.001 0.44(0.30 ~0.64) <0.001 1.02(1.01 ~1.03) <0.001
Pt 1.03(1.00 ~1.07) 0.034 0.86(0.68 ~1.08) 0.198 1.01(1.00 ~1.01) 0.069
WEIRIR 0.001 0.031 0.001
R 1.08(1.04~1.11) <0.001 0.77(0.68 ~0.86) <0.001 1.01(1.01 ~1.02) <0.001
b 0.98(0.94 ~1.03) 0.434 1.00(0.81 ~1.23) 0.965 1.00(0.99 ~1.01) 0.369
= i IR 0.767 0. 620 0.933
b 1.05(1.00 ~1.10) 0.039 0.82(0.71 ~0.94) 0.006 1.01(1.00 ~1.02) 0.084
Pt 1.04(1.01 ~1.07) 0.020 0.77(0.68 ~0.88) <0.001 1.01(1.00~1.01) 0.043

& 4. TE IR RN E AR E B ORBE ROC &5

Table 4. ROC curve analysis of levels of various IR indicators in predicting the occurrence of CHD in middle-aged population

R B A AUC 95% CI P ZBAEEC BRI R0 R RE
METS-IR 0.681  0.636~0.726 <0.001  0.296 34.02 0.851 0.445
eGDR 0.659  0.614~0.705 <0.001  0.284 10.00 0.846 0.438
TyG-BMI 0.655  0.609 ~0.701  <0.001  0.264 193.17 0.867 0.397
METS-IR BES I R & 0.746  0.704 ~0.788  <0.001
eGDR B G Il RIA & 0.750  0.709 ~0.792  <0.001
TyG-BMI B4 I G & 0.742  0.700 ~0.784  <0.001
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Figure 2. ROC curve of various IR indicators in predicting the occurrence of CHD in middle-aged population
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