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Evaluation of abdominal visceral obesity from anthropometric parameters using receiver operating
characteristic curves JIA Weiping LU Junxi XIANG Kunsan BAO Yugian LU Hujjuan CHEN Lei.
Shanghai Sixth People’ s Hospital ~Shanghai Diabetes Institute ~ Shanghai 200233 China
Abstract  Objective To evaluate the best cut-off point sensitivity and specificity of body mass index
BMI  waist circumference WC and Waist-to-hip ratio  WHR in predicting of abdominal visceral obesity.
Methods Abdominal visceral fat area VA  was measured with magnetic resonance image MRI in 690 subjects
men 305 women 385 . Meanwhile BMI WC WHR were assessed. Receiver operating characteristic
ROC  curve was used as index for analysis. Results 1 61.7% of over-weight/obesity OW/OB and 14.2%
of normal weight NW individuals were abdominal visceral obesity VA=100 ecm® by MRI diagnosis. 2 VA
was significantly positively correlated with anthropometric variables BMI WC WHR  in which WC was the best
r=0.73-0.77 P < 0.001 . 3 The best cut-off points of these anthropometric parameters in assessing
abdominal visceral obesity were as follow BMI 26 kg/m*> WC 90 em WHR 0.93. Among them WC showed
most sensitive and specific. 4 95% men and 90% women appeared abdominal visceral obesity in subjects with
BMI=28 kg/m? or WC=95 ecm. Conclusion BMI WC WHR can all predict abdominal visceral obesity with
WC the best.
Key words Body mass index BMI  Abdominal visceral fat Anthropometric parameters Receiver
operating characteristic ROC  curves
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0.23 0.000 1 0.35 0.000 1
BMI 0.70 0.000 1 0.68 0.000 1 80 CT  MRI
WC 0.77 0.000 1 0.73 0.000 1
WHR 0.63 0.000 1 0.48 0.000 1
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% % % % % % %

BMI kg/m’ 23.0 98.5 39.3 60.7 1.5 94.4 37.2 62.8 5.6
24.0 88.6 61.3 38.7 11.4 90.9 49.2 50.8 9.1

25.0 81.1 69.9 30.1 18.9 86.0 62.4 37.6 14.0

26.0 68.9 83.8 16.2 31.1 76.2 74.0 26.0 23.8

27.0 57.6 87.3 12.7 2.4 65.7 81.8 18.2 34.3

28.0 43.2 95.4 .6 56.8 55.2 88.8 11.2 4.8

29.0 34.8 97.7 3 65.2 4.6 91.7 8.3 57.4

30.0 23.5 99.4 .6 76.5 35.0 95.0 5.0 65.0

WC cm 70.0 100.0 8.1 91.9 0.0 100.0 9.9 90.1 0.0
75.0 100.0 17.9 82.1 0.0 100.0 20.6 79.4 0.0

80.0 100.0 34.1 65.9 0.0 97.9 33.9 66.1 2.1

85.0 96.2 58.4 41.6 3.8 95.1 57.4 4.6 4.9

90.0 78.0 82.7 17.3 22.0 79.0 74 .4 25.6 21.0

95.0 47.0 9.2 5.8 53.0 12.8 87.2 12.8 87.2

100.0 27.3 98.8 1.2 72.7 7.4 9.6 7.4 9.6

105.0 15.2 99.4 0.6 84.8 2.9 97.1 2.9 97.1

WHR 0.83 100.0 16.2 83.8 0.0 97.2 20.3 79.7 2.8
0.85 100.0 21.4 78.6 0.0 94 .4 28.5 71.5 5.6

0.87 98.5 28.9 71.1 1.5 91.6 38.0 62.0 8.4

0.89 96.2 39.3 60.7 3.8 85.3 46.7 53.3 14.7

0.91 90.2 59.5 40.5 9.8 77.6 57.0 43.0 22.4

0.93 78.8 71.7 28.3 21.2 68.5 65.3 34.7 31.5

0.95 66.7 80.4 19.6 33.3 56.4 72.7 27.3 43.6

0.97 45.5 88.4 11.6 54.5 48.3 76.0 24.0 51.7
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