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Assessing the risk of insulin resistance and diabetes using TyG index. ZHANG Wen', WEN Zhong—yuan’, XIE Wei—ci '.
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[Abstract] Objective To assess the risk of insulin resistance and diabetes by using the triglycerides and glu-
cose (TyG) index. Methods Through the database of the China health and nutrition survey (CHNS), the participations
in 2009 were chosen as the research sample. The spearman correlation test was used to analyze the correlation between
the TyG index and homeostasis model insulin resistance index (HOMA-IR). The logistic regression analysis was used to
analyze the risk of the TyG index and diabetes. The receiver operating characteristics (ROC) curve was used to evaluate
the efficacy of TyG index in the diagnosis of insulin resistance and diabetes. Results The TyG index was positively cor-
related with HOMA-IR, body mass index (BMI), waist circumference, systolic blood pressure (SBP), diastolic blood
pressure (DBP), cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterin (LDL-C), serum insulin (INS),
fasting blood glucose (FPG), glycosylated hemoglobin (HbA1c¢), blood uric acid (UA), hypersensitive C-reactive protein
(hs-CRP), and negatively correlated with high density lipoprotein cholesterol (HDL-C), P<0.05. After adjusting for age,
gender and body mass index, the risk of diabetes in the second, third and fourth quartile of the TyG index increased to
1.706, 3.070, and 9.918 times, respectively, compared with the first quartile of the TyG index. The area under the curve
(AUC) (95%CI) of TyG index for diagnosing insulin resistance was 0.722 (0.712-0.732), and the cut-off value was
3.797, with a corresponding sensitivity of 64.27%, a specificity of 69.20%, and a Yonden's index of 0.335. The AUC
(95%CI) of TyG index for diagnosing diabetes was 0.774 (0.765-0.783), and the cut off value was 3.839, with a corre-
sponding sensitivity of 72.39%, a specificity of 69.50%, and a Yonden’s index of 0.418. Conclusion The TyG index
can assess the risk of insulin resistance and diabetes.
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S BB OCHR R L BRI AL AELS . BMI
% [l . SBP, DBP, TC. TG, LDL-C, UA, HOMA-IR
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75 AEHEIRIFLL (=7 027) WHIR G (n=612) VAL P{a
IR 49.9 (39.1,59.9) 58.0 (48.9,68.3) 13.81 <0.01
BMI (kg/m’) 22.9(20.8,25.3) 24.8 (22.5,27.5) 11.66 <0.01
T FEl (cm) 82.0(75.0,89.0) 89.0 (81.0,96.0) 1451 <0.01
SBP (mmHg) 120.0 (110.7,132.0) 130.0 (120.0,143.8) 13.52 <0.01
DBP (mmHg) 80.0 (71.3,87.0) 82.0 (79.0,90.0) 9.15 <0.01
TC (mmo/L) 47(42,54) 5.2 (4.6,6.0) 11.26 <0.01
TG (mmol/L) 1.2(0.9,1.8) 1.8(1.2,2.7) 14.70 <0.01
HDL-C (mmol/L) 1.4(1.2,1.6) 1.3 (1.1,1.6) -6.30 <0.01
LDL-C (mmol/L) 2.9(2.3,3.5) 3.2(2.5,3.9) 5.75 <0.01
INS (pmol/L) 102 (7.2,14.4) 16.2 (9.7,27.2) 15.87 <0.01
FPG (mmol/L) 5.0 (4.6,5.4) 7.3(6.2,8.7) 33.99 <0.01
HbAlc (%) 5.5(5.2,5.7) 6.7 (6.3,7.4) 33.37 <0.01
HOMA-IR 2.3(1.6,3.3) 5.5(3.1,10.3) 24.65 <0.01
UA (umol/L) 294.0 (238.0,359.0) 314.0 (260.0,391.5) 5.63 <0.01
hs-CRP (mg/L) 1.0 (0.0,2.0) 2.0 (1.0,4.0) 13.60 <0.01
TyG 3.7(3.5,3.9) 4.0(3.8,4.3) 2253 <0.01

# : 1 mmHg=0.133 kPa,
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22 MEXMSH TyG 5 HOMA-IR (7=0.392,
P<0.01). 4E #4 (r=0.162, P<0.01). BMI (=0.366, P<
0.01). % [l (-=0.368, P<0.01). SBP (r=0.230, P<0.01).
DBP (=0.220, P<0.01), TC (=0.339, P<0.01). TG (=
0.892, P<0.01), LDL-C (+=0.160, P<0.01), INS (=
0.341, P<0.01). FPG (r=0.336, P<0.01), HbAlc (=
0.245, P<0.01). UA (r=0.402, P<0.01). hs-CRP (r=

2.3 TyG & BAS [ U 430 %k o3 41 35 — f 9 okt
R JE 5 RACPUAH SR A A AR 4 TyG 5 5y g
O3 57 B0k 4 a4l (Q1, Q2, Q3 L, QA) kAT 43 #r
TyG $5 %0 Q4 4 AY4E K . BMI ., E . SBP .DBP . FPG .
HbAlc . TC.TG W5 IR £ 5 2 w5y T HoAh =4, WP IIfs
PR % 4iE b 25 ) hs-CRP 5 F HiAth =41, HDL-C {k F
Hol =41, 55 R APTUA LR 9 HOMA-IR |

0.244,P<0.01)% IFAH5E, 5 HDL-C (=-0.428,P<0.01) INS /& T HAth =41 , 2 584 4 i1 2% 52 X (P<0.05),
A, 2,
R2 TyGIEHARE ML E5 HE — AR R R R B ZIRIHEXIBIRAKE L EIM (Q1,Q3), %]
A5 TyG 551 YiZE P
Q1 (2.953~3.528) (n=1 910) Q2 (3.529~3.708) (n=1 909) Q3 (3.709~3.926) (n=1 911) Q4 (3.927~5.555) (n=1 909)

AR () 452 (34.9,57.6)" 50.7 (39.1, 61.0)* 52.8 (42.0,62.1) 53.3 (43.6,61.5) 213.462 <0.01
BMI (kg/m’) 21.5(19.8,23.7)"™ 22.4(20.4,24.8)" 23.5(21.5,25.7)" 24.8(22.8,27.2) 943315 <0.01
[T FEl (cm) 77.0 (71.0,84.0)™ 80.0 (74.0,87.0)" 84.0 (77.0,90.0)" 88.0 (81.0,94.0) 945.192  <0.01
SBP (mmHg) 118.7 (109.3,128.0) ** 120.0 (110.0, 130.0)* 122.0 (112.7, 138.0)° 126.7 (118.7,140.0) 378.234 <0.01
DBP (mmHg)  78.7 (70.0,82.3)" 80.0 (70.7,85.3)" 80.0 (74.0,89.0)° 81.3 (78.0,90.0) 330220 <0.01
TC (mmo/L) 44(3.9,4.9)" 4.7 (4.1,53)° 5.0 (4.4,5.6) 5.2 (4.6,5.9) 823.568 <0.01
TG (mmol/L) 0.7 (0.6,0.9)™ 1.1(0.9,1.2)" 1.5(1.3,1.7y 25(2.0,3.2) 5711.862 <0.01
HDL-C (mmol/L) 1.6 (1.4,1.8)" 1.5 (1.3,1.7)* 14(1.2,1.6) 12(1.0,1.4) 1306.768 <0.01
LDL-C (mmol/L) 2.6 (2.2,3.1)" 2.9(2.4,3.5) 3.2 (2.6,3.8)" 3.0(2.3,3.7) 386.309 <0.01
INS (pmol/L) 8.4 (6.1,11.5)™ 9.8 (7.2,13.5)® 11.0 (7.9,15.8)" 13.8(9.4,21.5) 814.281 <0.01
FPG (mmol/L) 4.8 (4.5,5.2)™ 5.0 (4.6,5.4)" 5.1 (4.7,5.6) 5.4(4.9,6.1) 765.063  <0.01
HbAlc (%) 5.4(5.1,5.6)™ 5.5(52,5.7)" 5.5(5.2,5.9) 5.7(5.3,6.1) 418.763 <0.01
HOMA-IR 1.8 (1.3,2.5)" 22(1.6,3.0)° 2.5(1.8,3.7) 3.4(2.2,5.8) 1064.537 <0.01
UA (umol/L) 257.0 (211.0, 313.0)" 277.0 (231.0, 332.0)® 300.0 (246.0,359.0)° 358.0(297.0,431.0) 1175.278 <0.01
hs-CRP (mg/L) 1.0 (0.0,2.0)"™ 1.0 (0.0,2.0)* 1.0 (1.0,2.0)° 2.0 (1.0,3.0) 439.968 <0.01
B BRI (%) 1.73% 3.51® 6.75° 20.06 535.165 <0.01

4 5IR Q4 HuE,*P<0.01; 5 W Q3 gk, P<0.01; 5 1R Q2 Hukk,<P<0.01,

24 TyGIEBUSHERIFM KR dr 3R,
BEAY 1 R T AR IE TR 22 PR 38 A 2 A IE AR 31
BT 3 M IE AR M 51  BMI, B IR s H8 0 XU B 25
TyG H5 03 M = o AT TyG 48506 1 W47
B TEARAY | e TyG H6 8055 2.3 . 4 WU 43 B4 B IR

9 1) ERUPE XU 20 1) 48 28 1.833,3.530, 12.583 £ ; 15
2 TyG #8505 2.3 4 DU 437 B Heos IXURS: 43 J31) 4
% 1.836.3.540 . 12.579 1% ; TEA R 3 TyGHR 55 2.3
4 DY 43 5r £ 4 B8 XU 43 ) 38 % 1.706.3.070.,9.918
i, W23,

®3 TyGHEHESLTHSHERFNXR

U4 434 R 1 T 2 I 3

Ql 1 1 1

Q 1.833 (1.200,2.799) 1.836 (1.202,2.804) 1.706 (1.115,2.609)
Q3 3.530 (2.390,5.213) 3.540 (2.396,5.229) 3.070 (2.071,4.549)
Q4 12.583 (8.748,18.100) 12.579 (8.739,18.107) 9.918 (6.835,14.391)

TE AL 1R T DI IER AR PR 28 B 2, A5 0% P00 5 1070 3, 4R 1% (0] . BMIL.
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