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Abstract In order to increase the accuracy and efficiency in measuring obesity conducted outside the hospitals,
we examined not only the Body Mass Index and cutoff values of waist circumference of 3,281 adults but also
considered their gender, age and various body characteristics. This study included 1,505 males (45.9%) and
1,776 females (54.1%) who visited the comprehensive health checkup center. The average body fat content of
male participants was 22.2%, and their Body Mass Index was 24.4kg/m2. The average Body Mass Index of
female participants was 22.9kg/m’. The average of waist circumference of male subjects was 86.2cm while that
of female subjects was 76.9cm. The conventional method to measure obesity using BMI and WC only does not
reflect the actual body fat which may change according to one's gender and age. Therefore, for those who visit
individual's place to measure obesity outside the hospitals only based on BMI and WC, we need a new
standard to measure obesity more accurately.
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[Table 1] General characteristics of subjects (%)
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Sex

Male Female Total

Age

~ 29 139( 9.2) 371(20.9) 510(15.5)
30 ~ 39 347(23.1) 309(17.4) 656(20.0)
40 ~ 49 480(31.9) 501(28.2) 981(29.9)
50 ~ 59 333(22.1) 382(21.5) 715(21.8)
60 ~ 206(13.7) 213( 6.5) 419(12.8)
Total 1505(45.9) 1776(54.1) 3281(100)
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[Table 2] General characteristics of subjects
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Male Female
Age (year) 46.2 +£11.960 43.8 £14.094 p < 0.001
Height (cm) 169.7 +6.085 157.4 +5.894 p = 0.054
Weight (kg) 70.5 +10.551 56.7 +£8.075 p < 0.001
BF (%) 22.2 £5.104 29.9 £5.721 p < 0.001
BMI (kg/m?) 24.4 +3.045 22.9 +3355 p < 0.001
WC (cm) 86.2 +8.038 76.9 £9.165 p < 0.001
BF: body fat content, BMI: body mass index, WC: waist circumference
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[Table 3] Obesity index by age (Male, Female)
Age Height (cm)* Weight (kg)* BF (%)t BMI (kg/mQ)* WC (cm)*
Male
~ 29 174.0£5.840 72.9+11.838 21.2+5.976 24.1+3.624 82.8+9.181
30 ~ 39 172.3£5.495 73.5+11.049 21.7+5.248 24.7+3.209 85.7+8.264
40 ~ 49 169.9+5.240 71.9+9.695 22.614.726 24.9+2.853 87.3+7.541
50 ~ 59 167.9+5.340 68.4+8.832 22.4+4.602 24.2+2.654 86.7+7.022
60 ~ 164.7£5.549 64.0+£9.609 22.7+5.273 23.5+2.988 85.6+8.549
Total (%) 169.7£6.085 70.5+10.551 22.2+5.104 24.4+3.045 86.2+8.038
Female
~ 29 161.3£5.122 53.2+7.356 27.3+4.449 20.4+2.580 69.0+6.018
30 ~ 39 159.4+4.744 55.8+7.144 28.1+5.091 22.0+2.704 73.6+7.101
40 ~ 49 157.5+£4.566 58.2+8.085 30.3£5.052 23.5+3.041 77.8+7.818
50 ~ 59 154.8+5.061 59.0+8.056 32.1£5.223 24.6+2.999 82.3+8.217
60 ~ 151.7+5.265 56.0+8.245 32.7+5.266 24.3+3.296 83.6+8.451
Total 157.4+£5.771 56.7+8.077 29.9+6.400 22.9+3.304 76.9+9.167
* p<0.001, BF: body fat content, BMI: body mass index, WC: waist circumference,
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[Table 4] Prevalence of obesity by sex (%)
Body fat BMI Waist circumference
Male 1505(100.0) 421(28.0) 338(41.9) 409(27.2)
Female 1776(100.0) 513(28.9) 433(24.4) 575(32.4)
Total 3281(100.0) 934(28.5) 1063(32.4) 984(30.0)
BMI: body mass index
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[Table 5] Validity of obeslty index by age, Male (%)
Age BF BMI we Total
& Obese Normal Obese Normal
~ 29 Obese 30 (93.8) 2 (6.3) 21 (65.6) 11 (34.4) 32 (100.0)
Normal 23 (21.5) 84 (78.5) 5 (4.7) 102 (95.3) 107 (100.0)
30 - 3 Obese 83 (89.2) 10 (10.8) 58 (62.4) 35 (37.6) 93 (100.0)
Normal 66 (26.0) 188 (74.0) 34 (13.4) 220 (86.6) 254 (100.0)
40 ~ 49 Obese 117 (86.7) 18 (13.3) 89 (65.9) 46 (34.1) 135 (100.0)
Normal 123 (35.7) 222 (64.3) 58 (16.8) 287 (83.2) 345 (100.0)
5 - 5 Obese 64 (71.1) 26 (28.9) 51 (56.7) 39 (43.3) 90 (100.0)
Normal 61 (25.1) 182 (74.9) 31 (12.8) 212 (87.2) 243 (100.0)
60 ~ Obese 44 (62.0) 27 (38.0) 44 (62.0) 27 (38.0) 71 (100.0)
Normal 19 (14.1) 116 (85.9) 18 (13.3) 117 (86.7) 135 (100.0)
Obese 338 (80.3) 83 (19.7) 263 (62.5) 158 (37.5) 421 (100.0)
Total Normal 292 (26.9) 792 (73.1) 146 (13.5) 938 (86.5) 1084 (100.0)
Total 630 (41.9) 875 (58.1) 409 (27.2) 1096 (72.8) 1505 (100.0)

BF: body fat content,
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[Table 6] Cut-off values of obesity indices

BMI (kg/mQ) Sensitivity ~ Specificity WC (cm) Sensitivity Specificity

Male 25.5 0.751 0.800 87.8 0.822 0.290
Female 24.1 0.827 0.864 78.5 0.830 0.230
Male

~ 29 26.1 0.875 0.897 86.5 0.844 0.879
30 ~ 39 25.2 0.882 0.764 87.5 0.860 0.756
40 ~ 49 259 0.800 0.806 89.3 0.756 0.762
50 ~ 59 24.2 0.856 0.638 87.8 0.800 0.654
60 ~ 23.8 0.859 0.696 84.5 0.901 0.644
Female

~ 29 22.0 0.864 0.896 70.5 0.795 0.752
30 ~ 39 235 0.906 0.879 78.7 0.792 0.918
40 ~ 49 24.6 0.772 0.876 80.5 0.676 0.831
50 ~ 59 24.5 0.848 0.784 83.5 0.756 0.812
60 ~ 24.1 0.888 0.868 82.5 0.841 0.736

BMI: body mass index, WC: waist circumference
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