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Assessing the correlation of waist-to-height ratio with insulin resistance by hyperinsulinemic-

euglycemic clamp
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[Abstract] Objective: This study aims to evaluate the clinical value of the anthropometric waist-to-height ratio (WHtR) through the
hyperinsulinemic-euglycemic clamp. Methods: A total of 154 subjects was included in the study. Lipid profiles and other biochemical
markers were measured from the fasting blood sample. All the patients underwent hyperinsulinemic-euglycemic clamp , and the glucose
metabolic rate, body mass index (BMI) , waist circumference (WC) , waist - to - hip ratio (WHR) , WHtR and HOMA index were
calculated. The ability of each index to predict the assessment of insulin resistance was compared. Results: Correlation analysis
showed that WHtR (r=—-0.730, P < 0.001) , WHR (r=—0.651, P < 0.001) ,BMI(r=-0.717,P < 0.001) , WC (r=-0.716, P < 0.001 ) were
all significantly correlated with the glucose metabolic rate obtained in the hyperinsulinemic-euglycemic clamp. The area under ROC
curve was HOMA-IR (0.860)> WHtR(0.850)> BMI(0.846)> WC(0.837)> WHt(0.749). The best value of WHtR for the diagnosis of
insulin resistance was 0.56, which showed the highest sensitivity (93.9% ) and specificity (66.7% ) in the ROC curve. Conclusion:
WHIR has a significant correlation with the glucose metabolic rate obtained from the hyperinsulinemic-euglycemic clamp, and has a
higher sensitivity and specificity than BMI, WC and WHR,, suggesting that it could be widely used in epidemiological studies or some
large-scale clinical trials.
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Table 1 General clinical characteristics of non-obesity group and obesity group

LD AENESEA (n=65) N2 (n=89) PiE
PR (%) ] 0.765
3 30(46.9) 40(44.4)
4 34(53.1) 50(55.6)
(%) 30.5(26.0,38.0) 31.5(23.0,37.0) 0.681
BMI(kg/m?) 21.50(20.00,24.86) 36.08(32.22,40.16) <0.001
JEEFE] (em) 80.10(69.28,87.75) 109.00(102.08,119.00) <0.001
WHR 0.85 +0.09 0.96 + 0.07 0.093
WHIR 0.48(0.42,0.52) 0.65(0.61,0.70) <0.001
TG (mmol/L) 0.88(0.67,1.30) 1.47(1.16,2.25) <0.001
TC(mmol/L) 4.22(3.90,4.81) 4.78(4.26,5.50) 0.001
HDL-C(mmol/L) 1.36 £ 0.33 1.06 = 0.20 <0.001
LDL-C(mmol/L) 2.59+0.73 3.18+0.72 0.809
ALT(U/L) 17.90(11.40,32.65) 55.75(28.50,99.20) <0.001
AST(U/L) 21.05(19.00,26.90) 35.20(23.50,52.88) <0.001
FPG(mmol/L) 5.02(4.40,5.63) 5.20(4.53,7.09) 0.302
HbAlc(%) 5.50(5.15,7.65) 5.80(5.55,7.05) 0.050
FINS(pmol/L) 70.35(38.38,112.80) 178.10(101.80,276.25) <0.001
UA (pmol/L) 330.69 + 83.84 411.80 + 98.15 0.169
HOMA-IR 5% 2.08(1.34,3.48) 5.91(3.65,9.33) <0.001
M {H [ mg/(kg-min) ] 8.91 £3.43 4.19 + 1.48 <0.001
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Table 2 Correlation analysis of glucose metabolic rate
(M value) with WHtR and other parameters

. M{H
Ei=Lan i PAE

AR (%) -0.063 0.455
BMI(kg/m*) -0.717 <0.001
JEFEl (em) -0.716 <0.001
WHR -0.651 <0.001
WHIR -0.730 <0.001
TG (mmol/L) -0.500 <0.001
TC(mmol/L) -0.261 0.002
HDL-C(mmol/L) 0.580 <0.001
LDL-C(mmol/L) -0.359 <0.001
FPG(mmol/L) -0.291 0.001
HbAlc(%) -0.492 <0.001
FINS(pmol/L.) -0.634 <0.001
UA (pumol/L) -0.311 <0.001
HOMA-IR f5%% -0.706 <0.001
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Figure 1 The ROC curve of each index for the identifica-

tion of insulin resisitance

®3  BIERTUNER S EMAKI ROC # & TEARLE
Table 3 Comparison of AUC of each index used in deter-

mination of insulin resistance with ROC analysis

K AUC S.E 95%C1 P

WHtR 0.850  0.033  0.785~0.914  <0.001
WHR 0.749  0.042  0.666~0.832  <0.001
i 0.837  0.034  0.770~0.904  <0.001
BMI 0.846  0.033  0.780~0.911  <0.001
HOMA-IR ~ 0.860  0.031  0.799~0.921  <0.001
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