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[ Abstract] Objective To compare the predictive value of different measures of obesity for metabolic syndrome
(MetS) in adult Yi and Han nationality population. Methods A total of 3 492 urban and rural residents in Chengdu
and Liangshan Yi Autonomous Prefecture participated in this study. Demographic and laboratory data were
collected. Spearman correlation analysis was used to investigate the relationship between different obesity
measurement indexes and MetS. Receiver operating characteristic (ROC) curve was used to compare the predictive
value between different obesity measurement indexes. Results Spearman correlation analysis showed that MetS was
related to body mass index (BMID), waist circumference (WC), waist-to-hip ratio (WHR), waist-to-height ratio
(WHtR), lipid accumulation index (LLAP) and visceral adiposity index (VAI). The ROC curve showed that the
LLAP had the highest predictive value for MetS in both Yi and Han male adults, area under the curves (AUCs) >
0.90; whereas WHR had the lowest predictive value. WH1tR had high predictive value for MetS in both Yi and Han
female adults (AUCs >>0. 88), VAI had the worst predictive value. Conclusion Among different measures of
obesity, LAP may have the optimal predictive value for MetS in male adults as do WHtR in female adults either in
Yi or Han nationality. These findings should be confirmed through the measure of visceral fat volume and

prospective study.
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Table 1 Demographic data and biochemical values of the adult Yi and Han nationality population
Male Female
Item Yi nalismalily Han nationality p Yi nationality Han nationality p
(n=547) (n=2841) (n=711) (n=1 393)
Age/yr. 45.79+14. 63 46.22+15.71 0. 608 44.56+14.18 46.01+£14. 49 0. 029
Height/cm 167.01+6. 54 165.95+7.02 0. 005 156. 08+5. 49 155.34+5. 77 0. 004
Body mass/kg 63.02+11.63 64.23+10. 24 0.042 55.09+10. 24 54.54+8.15 0.179
WC/cm 81.90+11.01 82.69+9.80 0. 164 78.91+10. 27 75.99+10. 27 <20. 001
HC/em 93.27+7.44 92.63+6.39 0. 089 92.62+8.47 90. 99+£6. 46 <0. 001
BMI/ (kg/m?) 22.51+3.47 23.31+3.32 <20. 001 22.56+3.74 22.63+3.36 0.683
WHR/ % 0.8760.067 0.89240.072 <20. 001 0.851£0. 068 0.83440.082 <20. 001
WHtR/ % 0.490=+0. 063 0.49940. 061 0.012 0.506=+0. 065 0.49040. 071 <20.001
SBP/mmHg 115.61+16. 94 118. 74+17. 77 0.001 112.24+18. 89 114.49+18.76 <20.001
DBP/mmHg 78.62+11.71 76.86+10. 33 0.003 76.13+12.40 72.92+10.08 <20. 001
FPG/(mmol/L) 5.23%1.53 5.18+1.70 0.564 4.99+1. 28 4.98+1.27 0.793
PBG/ (mmol/L) 6.8843.83 6.93+3.56 0.782 6.71+3.21 6.80+3.29 0.573
TC/(mmol/L) 4.31+1.00 4.77+0. 94 <20. 001 4.29+0. 94 4.75+0.98 <20. 001
TG/ (mmol/L) 1.83x1.94 1.79+1. 42 0. 650 1.59+1. 24 1.4240. 90 0.001
HDL-C/(mmol/L) 1.17+0. 32 1. 2740. 44 <20. 001 1.23+0. 36 1. 4040. 34 <20.001
LDL-C/(mmol/L) 2.5440.72 2.93+0.82 <20. 001 2.5040. 66 2.90+0. 90 <20. 001
UA/ (pmol/L) 379. 69+88. 39 333.02+89.57 <0. 001 291.26+73. 14 249.96+66.51 <0.001
LAP Cmedian (P25, P75)] 19.00 (7.62, 43.84) 24.48 (11.55, 45.36) 0.022 24.64 (12.22, 45.90)  19.76 (9.20, 40.22) <20.001
VAllmedian (P25, P75)] 1. 54 (0.96, 2.49) 1. 43 (0.86, 2.41) 0. 368 2.02 (1. 26, 3.32) 1.54 (1.02, 2.45) <20. 001
MetS/case (%) 119 (21. 8) 182 (21.6) 0. 947 116 (16.3) 169 (12. 1) 0. 009

BMI: Body mass index; WC: Waist circumference; HC: Hip circumference; WHR: Waist-to-hip ratio; WHtR: Waist-to-height ratio; TC: Total cholesterol;

TG Triglyceride; HDL-C: High density lipoprotein cholesterol; LDL-C: Low density lipoprotein cholesterol; UA: Uric acid; LAP: Lipid accumulation product;

VAI: Visceral adiposity index; MetS: metabolic syndrome
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Table 2 Correlation analysis of obesity-related indexes for MetS of Yi and Han nationalities

Nationality Sex BMI wC WHR WHtR LAP VAI
Yi Male r 0.527 0.566 0.510 0.570 0.591 0.535

P <C0. 001 <0. 001 <20. 001 <20. 001 <20. 001 <0. 001

Female r 0. 440 0.493 0. 386 0. 487 0.453 0. 281

P <20. 001 <20. 001 <20. 001 <20. 001 <20. 001 <20. 001

Han Male r 0. 467 0.510 0. 443 0. 482 0.581 0.526

P <C0. 001 <20. 001 <20. 001 <20. 001 <20. 001 <20. 001

Female r 0. 401 0. 450 0. 386 0. 448 0. 440 0.358

P <0. 001 <0. 001 <20. 001 <20. 001 <0. 001 <0. 001

BMI,WC,WHR, WHtR,LAP and VAI denote the same as table 1
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Fig ROC curves of indicators for prediction of MetS in Yi (A: Male; B: Female) and Han (C. Male; D. Female) nationalities
BMI,WC,WHR,WHtR,LAP and VAI denote the same as table 1
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Table 3 The AUC and cut off point of obesity-related indexes for MetS of Yi and Han nationalities

Male Female
Item AUC (95%CD Cut off Sensiﬂtivity/ Specificity/ AUC (95%CD Cut off Sensitivity/  Specificity/
( % % %
Yi nationality
BMI 0. 867 (0.831-0.903)A  24.15 kg/m? 77. 30 83. 10 0. 843 (0. 815-0. 869) * 24. 60 kg/m? 75. 86 82. 69
wC 0. 895 (0. 863-0.926) 86. 50 cm 85.70 80. 50 0. 885 (0. 859-0.907) 84.00 cm 87.07 82. 69
WHR 0.857 (0.822-0.891)A 0.89% 92. 40 68. 30 0. 802 (0. 770-0. 830) * 0.88% 68. 10 78.32
WH1tR 0. 898 (0. 868-0.927) 0.51% 94. 10 76.10 0. 880 (0. 854-0.903) 0.53% 86. 21 79.50
LAP 0.913 (0. 884-0. 942) 39. 69 84. 90 86. 40 0. 854 (0. 826-0.879) * 37.30 80. 17 77.48
VAI 0.874 (0.838-0.910)A 2.09 84. 00 79. 30 0.719 (0. 684-0.0752)4 2.63 66. 38 69. 24
Han nationality
BMI 0. 827 (0. 793-0. 860) 23.30 kg/m? 87. 36 64.63 0. 855 (0.836-0.873) * % 24.90 kg/m? 71.43 83.51
wC 0. 857 (0. 832-0. 880) 89. 80 cm 69.78 86.93 0.901 (0. 884-0.916) 82. 80 em 86. 39 82.01
WHR 0. 808 (0. 781-0. 835) 0.89% 86. 81 63. 22 0.842 (0. 822-0.861) *+# 0.86% 83.43 73.02
WHtR 0. 836 (0.810-0.861) 0.51% 79.67 72.04 0. 898 (0.881-0.913) 0.52% 88. 17 76.37
LAP 0. 908 (0.885-0.926)2  33.00 91. 21 76.71 0. 889 (0. 872-0.905) 35. 20 87.57 78.08
VAI 0. 869 (0.829-0. 878) 1. 66 87. 29 71.54 0. 815 (0. 794-0. 836) 2 1.75 86. 90 64. 94

BMI,WC,WHR,WHtR,LAP and VAI denote the same as table 1; AUC: Area under the curve; 95%CI: 95% confidence interval. A P<C0.05,vs. AUCs of
WC, WHtR and LAP of male in Yi nationality; /A P<C0.05,vs. other AUCs of the same sex in the same nationality; * P<C0.05,vs. AUCs of WC and WHtR of the

female in the same nationality; # P<C0.05,vs. AUCs of LAP of female in Han nationality

P NR, T HE SR IUE, WHIR 5 WC WC 5 WHtR il MetS () AUC #H{L(P=0. 45) ,
I B w0 W MetS 1) AUC, 18 85 i 4o e N BE . BT HEHE AUC (P<<0.05); VAT Hijll MetS
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