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Abstract  Objective To study the relation between body mass index BMI and percentage body fat

PBF in Chinese adolescent and to compare the prevalence of overweight and obesity using BMI or PBF

standards. Methods BMI from 757 girls with an average aged of 10.1 years in the rural areas 165 girls average
aged 13.5 years in suburbs and 172 boys average aged 13.7 years in suburb of Beijing were measured. Their
body compositions were also measured by dual-energy X-ray absorptiometry DEXA . Results BMI was found
closely correlated with PBF in each age group of rural and suburb girls and suburb boys with the correlation
coefficient r 0f0.59-0.83. When age height and pubertal development were controlled r became 0.54-0.88.
The prevalence rates of obesity in rural girls suburb girls and suburb boys were 33.1% 21.8% and 21.5%
when PBF cutoff values girls PBF=35% boys PBF=25% were used. However the rates became 2.4%
3.0% and 4.0% when BMI cutoff values of International Obesity Task Force IOTF were used. Compared with
PBF cutoff values for obesity the IOTEF recommended BMI cutoff values had relatively lower sensitivity 7.3%-
18.9% and higher specificity 100% . Conclusion BMI correlated well with PBF in Beijing adolescent.
IOTF-BMI cutoff values showed low sensitivity and high specificity to Chinese adolescent which might be suitable for
identifying obesity but not for the purpose of screening.

Key words  Body mass index Body fat percentage Adolescent

PBF
1
1995 ~ 2000 PBF
2 PBF
PBF BMI
PBF 1. 9
IOTF 2
BMI 172 165
2.
100050

1 Tanner

BMI

BMI

113 -

PBF

BMI

757
337



114 - 2004 2 25 2 Chin J Epidemiol February 2004 Vol.25 No.2
13.5 13.7
2 BMI 16.9 19.7 19.4 kg/m’
PBF 31.9% 29.7% 19.3%
3 BMI BMI kg/m® = kg / 1 12~ 14 PBF
m 2
4 NORLAND XR-36 BMI
X DEXA 2. BMI  PBF
PBF BMI
kg = kg + ke + BMI  PBF 2
ke % = kg / 3.BMI  PBF
kg x 100% BMI PBF
408 r =0.59~0.83
3. BMI BMI PBF r=0.54~0.87 1
I0TF 2~18 }
PBF PBF =20% PBF=25% BMI PBF R?
PBF=30% PBF=35% 4 4. 1% 51.5% 44.9%
4. SPSS 9.0 BMI PBF 46.5%
SAS 6.12 BMI PBF BMI PBF 47.4%
BMI PBF
68.3%
0.2 3
0.1
1. 10.1
1 Xt
9 10 12 13 4 12 13 14
n =246 n =498 n=42 n=284 n=35 n=24 n =103 n =236
9.7+0.1 10.3+£0.2 12.7+£0.2 13.5+£0.3 14.4+£0.3 12.7+£0.2 13.5+£0.3 14.4+£0.3
cm 139.0+6.2 141.7+6.6 153.9+7.0 156.7+5.9 159.7+4.4 154.2+7.0 159.8+8.9 162.9+6.9
kg 33.2+6.8 33.8+7.2 45.2+9.8 49.0+£10.5 51.0+x6.6 45.3+8.6 50.4+13.4 50.4x8.7
BMI kg/m2 17.1+£2.7 16.7+2.7 19.0+3.3 19.9+3.6 20.0+2.4 19.0+£3.1 19.5+£3.7 18.9+£2.7
PBF % 33.1+8.2% 31.4+7.9° 29.9+6.6 29.5+7.4 29.4+£5.8 23.8+8.8 19.8+7.8 15.4+6.1
/ 31.3 71.5 23 56.1 69 82.1 32 94.1 29.0 41 40.6 22 62.9
T 0.708 0.650 0.663 0.715 0.593 0.824 0.677 0.826
r 0.736 0.628 0.730 0.727 0.540 0.853 0.778 0.875
r PBF  BMI r PBF  BMI
*n % x+s # n=130 & n=278
2 BMI  PBF %
BMI BMI
kg/mz xX£s xX£s XEs kg/mz xX*s xXz*s xX*s
<12 1 23.3 0 - 0 - 20 ~ 25 41.7+7.8 29 31.2+5.6 16 23.9+6.8
12 ~ 38 24.0x5.5 0 - 0 - 22 ~ 12 41.6x6.5 15 35.9+2.8 13 25.4+8.0
14 ~ 154 28.3+x5.3 11 23.2+3.9 13 16.1x4.4 24 ~ 46.8+3.8 6 35.8+6.7 11 31.4+6.6
16 ~ 122 32.8+6.8 49 25.9+4.7 56 15.8+4.7 26 ~ - 7 38.3+3.2 31.4+7.1
18 ~ 51 36.7+6.2 43 29.3+4.1 55 16.3%5.1 =28 4.6 43.9+2.8 35.4+7.3




2004 2 25 2 Chin J Epidemiol February 2004 Vol.25 No.2 115 -
3 PBF
B P R B P R B P R
0.000  0.008 0.465 0.000  0.068 0.474 0.000  0.263 0.683
BMI 0.705  0.000 0.697  0.000 1.893  0.000
- - - - -0.215  0.000
-0.076  0.044 - - -0.246  0.000
/ - - -0.108  0.067 - -
-0.107  0.007 - - 0.445  0.089
_ _ _ - —1.465 _ 0.013
- B
4.BMI  PBF PBF
22.7% BMI PBF
22.4% 15.1% 33.1% 21.8% PBF
21.5% BMI BMI 30 kg/m’ PBF
10.6% 8.5% 11.6% 42.5% 38.9% °
2.4% 3.0% 4.0% 306 11~12
IOTF BMI  17.2 kg/m*>  18.0 kg/m?* '°
BMI PBF 12 BMI
100% 7.3% 13.9% 19.0 kg/m’ 11~12 PBF  23.25%
18.9% BMI PBF 12.83% 12
4 PBF 29.9% 23.8%
4 11~12
- BMI PBF
PBE Deurenberg ! PBF
BMI BMI
10 127 137 5 31 36 7 30 37
0 277 277 0 129 129 135 135 BMI PBF
10 404 414 5 160 165 7 165 172 4.7%
BMI I0TF BMI BMI  PBF
Craig ¢
1. BMI PBF PBF
BMI  PBF
BMI PBF PBF
3% Deurenberg 7 CT BMI
BMI PBF PBF
3% ~ 5% PBF BMI 6
3 ~4 kg/m? 1
BMI PBF BMI PBF
Tyrrell  # 273 5~10.9
2.BMI PBF
PBF BMI BMI PBF
PBF BMI

Tyrell 3



116 -

25

2 Chin J Epidemiol February 2004 Vol.25 No.2

PBF  R*> 0.60 R?
0.53

PBF  R?

BMI
0.68 R?
BMI 0.44 ~
0.51
11~12

0.72 0.73 10

PBF
BMI R’
0.47 ~
0.68
Gaskin Walker ' 306
BMI  PBF
Fu 2
6~11 r=
0.76 r=0.97
BMI  PBF

6

Wang B

Gaskin

PBF
BMI
PBF DEXA

DEXA

BMI

BMI

WHO BMI

BMI IOTF 1998

BMI 14
15 16 12 17

IOTF BMI

I0TF

I0TF

I0TF

10

11

12

14

15

16

I0TF
BMI

PBF

BMI

Update
adolescents and adults-United States
Rep 1997 46:198-202.

prevalence of overweight among children

1988-1994. Morbid Mortal Wkly

Anonymous.

.2000

. 2002.143.
Cole TJ Bellizi BM  Flegal KM et al. Establishing a standard
definition for child overweight and obesity worldwide
survey. Br Med J 2000 320:1240-1243.
Deurenberg P Deurenberg YM  Staveren WA. Body mass index and
percent body fat a meta-analysis among different ethnic groups. Int J
Obes 1998 22:1164-1171.
Fernanadez JM Heymsfield SB Jr RNP et al. Is percentage body fat
deferentially related to body mass index in Hispanic American African
Americans and European American Am J Clin Nutr 2003 77:71-75.
Craig P Halacatau HV  Conimo E
composition between Tongans and Australians time to rethink the healthy
weight ranges Int J Obes 2001 25:1806-1814.
Deurenberg P Deurenberg YM  Guricei S. Asians are different from
Caucasians and form rach other in their body mass index/body fat per
cent relationship. Obes Rev 2002 3:141-146.
Tyrrell V] Richards RG  Hofman P et al. Obesity in Auckland school
children a comparison of the body mass index and percentage body fat as
the diagnostics criterion. Int J Obes 2001 25:164-169.
Rush EC Plank LD Laulu MS et al. Prediction of percentage body fat
from anthropometric measurements comparison of New Zealand European
and Polynesian young women. Am J Clin Nutr 1997 66:2-7.
Gaskin PS Walker WP. Obesity in a cohort of black Jamaican children
as estimated by BMI and other indices of adiposity. Eur J Clin Nutr
2003 57:420-426.
Deurenberg P Deurenberg YM  Foo LF et al. Differences in body
composition between Singapore Chinese Beijing Chinese and Dutch
Children. Eur J Clin Nutr 2003 57:405-409.
Fu WPC Lee HC Ng CJ et al. Screening for childhood obesity
international vs populationspecific definitions which is more appropriate
Int J of Obes 2003 27:1121-1126.
Wang YF Ge GK
childhood to dolescence a 6-y follow-up study in China. Am ] Clin
Nutr 2002 72:1018-1024.
Wang J Thornton TJ Russell M
index BMI but higher percent body fat than do whites comparisons of
anthropometric measurements. Am J Clin Nutr 1994 60:23-28.
Relly JJ Dorosty DA Emmett PM. Identification of the obese child

adequacy of the body mass index for clinical practice and epidemiology.

international

et al. Differences in body

Popkin BM. Tracking of body mass index from

et al. Asian have lower body mass

ALSPAC study Team. Avon longitudinal study of pregnancy and
childhood. Int J Obes Relat Metab Disord 2000 24:1623-1627.

Malina RM  Katzmarzyk KP. Validity of the body mass index as an
indicator of the risk and presence of overweight in adolescents. Am J Clin
Nutr 1999 70 suppl :s131-s136.

Kain J Uauy R Vio F
prevalence in Chilean children comparison of three definitions. Eur J Clin
Nutr 2002 56:200-204.

et al. Trends in overweight and obesity

2003-12-12



