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Waist circumference (WC), Body Mass Index (BMI), waist to 
height ratio (WHR), and waist to height ratio squared 
(WH2R),  have been proposed to value the obesity and its 
consequences on the health. We offer a standardization of 
these parameters in diabetic patients

OBJECTIVES: 
We propose to study WC, WHR and WH2R for each range of 
BMI i di b ti d lt i t d i E d i l d 70
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WC by BMI ranges, diabetics

BMI in diabetic adults assisted in our Endocrinology and 
Nutrition’s Departments 

MATERIAL AND METHODS: 
We determine weight, height, BMI, WC, WHR and WH2R by 
standardized methods in 1.082 diabetics; 1.025 of them 
obese. We have distributed WC, WHR and WH2R by 
percentiles grouped according to BMI helped of EXCEL

20-25 25-30 30-35 35-40 40-45 >50

p10 75,20 87,50 95,00 102,40 112,00 120,85

p25 80,00 93,00 100,60 108,00 118,25 133,25

p50 84,00 98,00 107,00 115,00 125,00 141,50

p75 89,00 102,00 112,00 122,00 135,00 154,00

p90 93,70 106,00 117,80 127,30 142,60 163,00
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percentiles grouped according to BMI, helped of EXCEL 
2003 and SPSS 12.0. They were used the test of Student or 
Mann-Whitney for comparison between groups, after the test 
of normality of Kolmogorov-Smirnov (significant p<0.05). In 
tables:  Mean ± SDS

RESULTS: 
Age was not different between the men and the women. WC 
did t diff th b t th i d th t l t th
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CH2R by BMI, diabetic

20-25 25-30 30-35 35-40 40-45 >50

p10 44,56 52,27 58,82 64,90 70,59 77,16

p25 47,37 55,60 61,64 67,63 73,92 83,46

p50 49,41 58,48 64,20 70,67 77,84 89,16

p75 54,27 61,07 67,82 73,75 82,31 93,31

p90 58,35 64,26 70,35 76,93 86,81 98,73
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did not differ among them, but the index that relates the 
weight and the WC with the stature (BMI, WHR and WH2R) 
was higher in the women. We have elaborated graphical of 
standardization of WC, WHR and WH2R by means of 
percentiles 10, 25, 50, grouped 75 and 90 in ranges of BMI 
(normal, overweight, obesity degree I, II, III and IV). 

CONCLUSIONS: 
The WC is not different between men and diabetic women

20-25 25-30 30-35 35-40 40-45 >50

p10 26,75 30,49 34,76 38,79 42,36 47,32

p25 27,31 32,49 36,57 40,74 44,78 50,34

p50 29,74 34,48 38,94 43,39 48,22 54,32

p75 33,02 36,72 41,76 46,26 51,82 59,73

p90 37,37 40,63 44,69 49,18 55,23 63,09
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The WC is not different between men and diabetic women, 
but they are higher in women if the weight and the WC are 
related to the stature by means of BMI, WHR and WH2R. 
The variability of WC, WHR and WH2R for each range of 
BMI can be expressed by means of graphs of percentiles, 
values of SDS, formulas of regression, or other values of 
deviation, whose utility can be greater than the habitually 
proposed isolate thresholds of risk

Mean ± StD Total Male Female p

n 1082 512 570

Age 52,5+/-12,0 51,8+/-11,2 53,0+/-12,6 ns 

BMI 38,3+/-8,4 35,5+/-7,9 39,5+/-8,0 <0,001

WC 115,9+/-17,6 115,8+/-17,7 114,9+/-17,1 ns

WHR 71,0+/-11,0 67,9+/-10,4 73,0+/-11,1 <0,001

WH2R 43,7+/-7,8 39,9+/-6,5 46,5+/-7,9 <0,001

Mean ± StD 20 25 25 30 30 35 35 40 40 50 >50

www.foroactua.com

Mean ± StD 20-25 25-30 30-35 35-40 40-50 >50

n 35,00 154,00 291,00 233,00 393,00 108,00

WC 85,8+/-11,4 97,4+/-7,45 106,6+/-9,73 114,5+/-9,8 126,6+/-11,4 142+/-15,6

WHR 51,16+/-6,37 58,4+/-4,45 64,8+/-5,4 70,62+/-5,1 78,29+/-6,18 88,4+/-8,0

WH2R
30,5+/-3,9

35,0+/-4,0
39,4+/-4,3 43,6+/-4,3 48,5+/-4,9 55,2+/-6,9
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INTRODUCTION: 
Waist circumference (WC), Body Mass Index (BMI), waist to 
height ratio (WHR), and waist to height ratio squared (WH2R),  
have been proposed to value the obesity and its consequences 
on the health. We offer a standardization of these parameters in 
no diabetic patients

20-25 25-30 30-35 35-40 40-50 >50

p10 77,00 87,00 98,00 109,20 122,00 134,15

p25 81,00 91,00 102,15 114,00 128,00 144,25

p50 85,00 95,00 108,00 119,00 134,00 153,00

p75 90,00 99,13 112,00 123,00 140,00 162,75

p90 94,00 104,00 117,50 129,00 147,00 172,00
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OBJECTIVES: 
We propose to study WC, WHR and WH2R for each range of 
BMI in no diabetic adults assisted in our Endocrinology and 
Nutrition’s Departments 

MATERIAL AND METHODS:
We determine weight, height, BMI, WC, WHR and WH2R by 
t d di d th d i 4 859 di b ti d lt f hi h

20-25 25-30 30-35 35-40 40-50 >50

p10 44,42 50,28 56,83 64,87 71,04 81,10

p25 46,53 52,41 59,51 66,67 74,30 85,49

p50 49,12 55,21 61,90 69,36 77,68 89,16

p75 51,67 57,66 65,10 72,17 80,95 93,23

p90 53,71 59,77 67,68 74,28 84,36 101,12
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WH2R by BMI ranges, no diabetic males

standardized methods in  4.859 no diabetic adults, of which 
1.049 were obese men and 2.286 were obese women. We have 
distributed WC, WHR and WH2R by percentiles grouped 
according to BMI, helped of EXCEL 2003 and SPSS 12.0. They 
were used the test of Student or Mann-Whitney for comparison 
between groups, after the test of normality of Kolmogorov-
Smirnov (significant p<0.05). In tables:  Mean ± SDS

RESULTS

20-25 25-30 30-35 35-40 40-50 >50

p10 25,04 28,40 31,88 35,90 40,22 46,77

p25 26,74 29,77 33,80 38,25 42,27 48,79

p50 28,09 31,66 35,86 40,30 44,64 52,89

p75 30,23 33,75 38,15 42,28 47,33 55,71

p90 31,38 35,43 40,53 45,12 49,48 60,89
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WC by BMI ranges, no diabetic females

RESULTS: 
Age was not different between the men and the women. WC 
were greater in the men, but the index that relates weight and 
waist with the height (BMI, WHR and WH2R) was greater in the 
women. We have elaborated graphical of standardization of WC, 
WHR and WH2R by means of percentiles 10, 25, 50, 75 and 90 
grouped in ranges of BMI (normal, overweight, obesity degree I, 
II, III and IV) for each sex

20-25 25-30 30-35 35-40 40-50 >50

p10 69,00 78,00 88,00 97,00 108,00 121,70

p25 73,00 82,00 92,00 102,00 114,00 130,00

p50 78,00 87,75 98,00 107,00 121,00 140,00

p75 82,00 93,13 104,00 113,00 128,00 149,00

p90 87,00 98,00 108,44 119,00 134,00 157,30
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WH2R by BMI ranges, no diabetic females

CONCLUSIONS: 
The WC are greater in the no diabetic men that in the 
women, but are greater in no diabetic women if the weight and 
the WC are related to the height by means of BMI, WHR and 
WH2R. The variability of WC, WHR and WH2R for each range of 
IMC can be expressed by means of graphs of percentiles or 
values of SDS, differentiated by sexes, whose utility can be 
greater than the habitually proposed isolate thresholds of risk. 

20-25 25-30 30-35 35-40 40-50 >50

p10 26,17 29,37 33,62 37,15 41,85 47,76

p25 27,47 31,64 36,29 39,67 44,58 51,93

p50 29,62 34,16 38,62 42,44 48,07 55,80

p75 32,04 36,90 41,51 44,97 51,43 60,14

p90 34,21 39,60 44,29 47,75 54,47 64,41
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Mean± StD Total Male Female p
n 4859 1778 3081

Age 41,6+/-12,8 41,5+/-12,0 41,6+/-13,3 ns 
BMI 35,4+/9,3 33,5+/-8,9 36,3+/-9,3 <0,001

WC 107,0+/-20,2 109,3+/-20,7 105,1+/-19,6 <0,001
WHC 65,2+/-12,5 63,2+/-12,1 65,9+/-12,6 <0,001
WH2R 39,9+/-8,5 36,7+/-7,4 41,5+/-8,5 <0,001
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