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Triglyceride and Glucose (TyG) Index is a Clinical Surrogate
Marker for the Diagnosis of Metabolic Syndrome

Kyung-A Shin'

Department of Clinical Laboratory Science, Shinsung University, Chungnam 31801, Korea

TyG (triglyceride and glucose) index using triglyceride and fasting blood glucose is recommended as a useful marker

for insulin resistance. The present study evaluated the usefulness of TyG index in diagnosing metabolic syndrome and

suggested an optimal cut-off value. The subjects of this study were adult 4,415 adults aged 20 to 80 years who underwent

health screening at J General Hospital from January 2016 to January 2017. Metabolic syndrome was based on AHA/
NHLBI (American Heart Association/National Heart, Lung, and Blood Institute) criteria. TyG index correlated with
metabolic syndrome risk factors including HOMA-IR. Compared with the participants in the lowest quartile of TyG index,
odds ratios and 95% confidence intervals for metabolic syndrome were 8.5 (3.005~23.903), 20.0 (17.190~23.407) for
those in the third, and the fourth quartile of TyG index. The optimal cut-off value of the metabolic syndrome was 8.81 for
TyG index (sensitivity 86.7%, specificity 80.1%) and area under the ROC curve (AUC) was 0.894. In conclusion, TyG
index is effective to identify individuals at risk for metabolic syndrome.
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Table 1. Characteristics of the participants according to presence of metabolic syndrome

Non-MetS

MetS

Variable (N=3,919) (N=496) P-value
Age (yr) 48.30+11.09 55.02%£10.73 <0.001
Men (%) 2,040 (52.1) 321 (64.7) <0.001
Height (cm) 164.78+8.74 165.28+10.05 0.291
Weight (kg) 63.96111.40 75.05+12.48 <0.001
BMI (kg/m?) 23.44%3.00 26.981+2.83 <0.001
Waist circumference (cm) 78.5618.84 89.40+7.29 <0.001
Hip circumference (cm) 93.23£20.13 99.481+40.44 <0.001
Systolic blood pressure (mmHg) 109.10£13.60 124.49%+16.39 <0.001
Diastolic blood pressure (mmHg) 69.6419.75 78.65+£10.46 <0.001
Total cholesterol (mg/dL) 195.03£35.02 301.49£37.20 <0.001
HDL-cholesterol (mg/dL) 58.01%£13.92 44.5719.83 <0.001
LDL-cholesterol (mg/dL) 120.08%+31.90 126.741+34.68 <0.001
Triglyceride (mg/dL) 108.95+72.36 217.46%£111.35 <0.001
Fasting glucose (mg/dL) 89.67£17.05 109.64+29.27 <0.001
hs-CRP (mg/dL) 0.17£0.55 0.224+0.49 0.030
Uric acid (mg/dL) 5.06+1.42 5.59%+1.50 <0.001
HbAlc (%) 5.58%0.67 6.26%+1.12 <0.001
Insulin (uWU/mL) 4.53+£2.72 7.6814.00 <0.001
HOMA-IR 1.0210.69 2.091+1.31 <0.001
TyG index 8.324+0.59 9.25+0.47 <0.001
Metabolic syndrome components
High blood pressure” 439 (11.2) 259 (52.2) <0.001
Impaired fasting glucose” 463 (11.8) 304 (61.3) <0.001
High triglyceride” 712 (18.2) 400 (80.6) <0.001
Low HDL-cholesterol” 452 (11.5) 282 (56.9) <0.001
Abdominal obesity” 676 (17.2) 391 (78.7) <0.001

Calculated by independent #-test.

Values are presented as mean + SD.
*; Calculated by y*-test. Data are presented as number (%).

Abbreviations: MetS, metabolic syndrome; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hs-CRP,
high sensitivity C-reactive protein; HbA1c, hemoglobin Alc; HOMA-IR, homeostasis model assessment of insulin resistance; TyG index,

triglyceride-glucose index.
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Fig. 1. Prevalence of metabolic syndrome according to HOMA-IR and TyG index quartile. Abbreviations: MetS, metabolic syndrome;
HOMA-IR, homeostasis model assessment of insulin resistance; TyG index, triglyceride-glucose index; Q1, first quartile (HOMA-IR <0.59,
TyG index <7.95); Q2, second quartile (0.59< HOMA-IR <0.93, 7.95< TyG index <8.41); Q3, third quartile (0.93< HOMA-IR <1.43,
8.41< TyG index <8.86); Q4, fourth quartile (1.43< HOMA-IR, 8.86< TyG index).
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Table 2. Correlation between HOMA-IR and TyG index

TyG index
Variables

r P-value
HOMA-IR 0.498 <0.001
Waist circumference (cm) 0.481 <0.001
Systolic blood pressure (mmHg) 0.267 <0.001
Diastolic blood pressure (mmHg) 0.275 <0.001
Total cholesterol (mg/dL) 0.284 <0.001
HDL-cholesterol (mg/dL) -0.486 <0.001
LDL-cholesterol (mg/dL) 0.248 <0.001
Triglyceride (mg/dL) 0.868 <0.001
Fasting glucose (mg/dL) 0.472 <0.001

Calculated by correlation analysis.

Abbreviations: TyG index, triglyceride-glucose index; HOMA-IR,
homeostasis model assessment of insulin resistance; HDL, high
density lipoprotein; LDL, low density lipoprotein.

Table 3. Odds ratios for metabolic syndrome in different quartiles
of TyG index and HOMA-IR

Variables Ol}o(rglf/;?tsc D P-value
TGindex & ;nce) 1
Q2 1.763 (0.557~5.577) 0.334
Q3 8.476 (3.005~23.903)  <0.001
Q4 20.025 (17.190~23.407)  <0.001
HOMA-IR (refe?elnce) 1
Q2 1.647 (0.935~2.901) 0.084
Q3 3.097 (1.841~5.208) <0.001
Q4 8.145(4.931~13.451)  <0.001

Calculated by logistic regression analysis.

Logistic regression was adjusted for gender, age, waist circum-
ference, BMI.

Abbreviations: Q1, first quartile; Q2, second quartile; Q3, third
quartile; Q4, fourth quartile; TyG index, triglyceride-glucose index;
HOMA-IR, homeostasis model assessment of insulin resistance.
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Fig. 2. ROC Curves for metabolic syndrome using the criteria of
AHA/NHLBI. Abbreviations: ROC, receiver operating characteristic;
HOMA-IR, homeostasis model assessment of insulin resistance;
TyG index, triglyceride-glucose index.
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Table 4. ROC-curve analysis according to TyG index and HOMA-IR

Variables Cutoff value Sensitivity Specificity AUC (95% CI) P-value
TyG index 8.81 86.7% 80.1% 0.894 (0.881~0.906) <0.001
HOMA-IR 1.16 80.4% 69.1% 0.813 (0.793~0.833) <0.001

Abbreviations: ROC, receiver operating characteristic; AUC, area under the curve; TyG index, triglyceride-glucose index, HOMA-IR,

homeostasis model assessment of insulin resistance.
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