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Obijective: To predict the percent body fat (%BF) cutoff values corresponding to overweight and obesity rec-
ommended by the International Obesity Task Force (IOTF) in Korean children and to compare those values with
the published cutoff values in Caucasian children. Research methods and procedures: The sample consisted
of 1083 Korean children and adolescents (555 boys and 528 girls) aged 7-18 years from 3 schools. Body mass
index (BMI) and %BF using a bioelectrical impedance analyzer were measured. The classification of overweight
and obesity was based on the age- and sex-specific BMI cutoff values of the IOTF guidelines. Results: The pre-
dicted %BF cutoff values for overweight and obesity varied by age and sex: overweight, 17-22% in boys and 24-
37% in girls; obesity, 24-30% in boys and 30-53% in girls. Those %BF cutoff values in older Korean boys
tended to be lower than the published %BF cutoff values in Caucasian boys. While %BF cutoff values for over-
weight in Korean girls were similar to the values in Caucasian girls, %BF cutoff values for obesity in Korean
girls aged 13~18 years were higher compared to cutoff values in Caucasian girls. Conclusion: The %BF values
associated with the IOTF-recommended BMI cutoff values for overweight and obesity may require age- and sex-
specific cutoff values in Korean children aged 7-18 years.
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INTRODUCTION

Childhood obesity is an increasingly serious public health
problem in Korea as well as in Western countries. Accord-
ing to the Korean National Health and Nutrition Examina-
tion Survey, the prevalence of overweight and obesity in
children aged 10-19 years between 1998 and 2001 in-
creased from 9 to 14% in boys and 9 to 10% in girls, based
on the age-and sex-specific relative weight using local
growth charts.!?

Despite concern about the epidemic of childhood obesity,
the standard definition for screening obesity remains incon-
sistent. Because of their feasibility under clinical settings
and in epidemiological studies, an anthropometric index
such as body mass index (BMI) is used as a surrogate for
assessing adiposity. The Pediatric Obesity Committee of
the International Obesity Task Force (IOTF) recommends
BMI values corresponding to 25 and 30 kg/m? as cutoff
values (at age 18) for overweight and obesity, respectively,
between the ages of 2 and 18 years.® Because the IOTF
guideline was established for use as an international stan-
dard definition for childhood overweight and obesity, it is
important to evaluate whether these BMI cutoff values
accurately reflect excess adiposity in children of diverse

ethnicity. Moreover, given the different muscle and fat
distribution during the developmental status of children, it
is essential to determine those relationships in the context
of age and sex.*

Although several studies have explored the relationship
of BMI to adiposity,”* the adiposity cutoff values for
classifying overweight and obesity based on the IOTF BMI
guideline have been evaluated in only two studies.**** Fu et
al.*® examined the appropriate definition of obesity in
Chinese children by comparing the IOTF-recommended
definition with the local population-specific definition
using the age- and sex-specific 95" percentile of percent
body fat (%BF) as a standard of obesity. Taylor et al.*
examined the %BF values associated with the I0TF-
recommended BMI cutoff values for overweight and
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obesity in Caucasian children aged 2-18 years. Although
BMI is highly correlated with adiposity in children, the
body composition of equivalent BMI may differ accord-
ing to ethnicity, as is the case in adults.”® Given the wide-
spread use of the IOTF BMI cutoff values for classifying
overweight and obesity, it is important to assess the adi-
posity cutoff values predicted from those BMI cutoff val-
ues in children of different ethnicity. However, to the best
of our knowledge, there has been no previous study on
adiposity values for classifying overweight and obesity
based on the IOTF-recommended BMI cutoff values in
Asian children.

Adiposity is measured by a variety of methods, which
vary in their sophistication, accuracy, feasibility, cost, and
availability. While the %BF derived from bioelectrical
impedance analysis (BIA) is less accurate compared to
that measured by dual-energy X-ray absorptiometry
(DXA), it is suitable for assessing %BF in large numbers
of children and adolescents with good feasibility, cost,
and reasonable accuracy.® Therefore, we estimated %BF
values (derived from BIA) corresponding to the I0TF-
recommended BMI cutoff values for overweight and obe-
sity in Korean children aged 7-18 years. Additionally, we
compared the predicted %BF values with those of Cauca-
sian children researched by Taylor et al.

MATERIALS AND METHODS

Subjects

The subjects in the study were 1083 school children and
adolescents (555 boys and 528 girls) aged 7-18 years
from one elementary, one middle, and one high school in
Busan, South Korea. They were recruited through regular
growth examinations conducted at each school from May
to June 2003. The procedures were explained to the sub-
jects. The study was approved by the school authorities
and the institutional review board of Pusan National Uni-
versity Hospital.

Measures

Trained school nurses measured subjects’ heights and
weights according to standard procedures. Height was
measured to the nearest 0.1 cm and weight to the nearest
0.1 kg using automated weight and height scales (Dong-
san Jenix, Seoul, Korea). BMI was calculated as kg/m?.
Percent body fat was measured using a bioelectrical im-
pedance analyzer (HTM-1000; BizMed, Seoul, South
Korea) that used a multifrequency segmental bioelectrical
method. All subjects were measured following a standard
method. Subjects stood on a footplate, which had two
electrodes per foot, and held a handgrip with two elec-
trodes per hand. To validate %BF measured using BIA,
100 children (58 boys and 42 girls) underwent a DXA
scan (whole body scanner, QDR 1000/W; Hologic,
Waltham, MA, USA). The correlation between the two
measures for %BF was >0.9 in boys and girls. The mean
difference (£S.D.) between the estimated %BF measured
by BIA and DXA was 1.37 (3.79)%. The bias was not
significant (p > 0.05).

Statistical Analysis
Overweight and obesity were classified by the I0TF-
recommended BMI values for each age and sex, which

corresponds to the BMI cutoffs of 25 and 30 kg/m? at the
age of 18 years.®> Because cutoff values were provided for
each half-year of age, and the age of current subjects was
provided at 1-year intervals, we used the BMI cutoff
value for each child at the midyear value recommended
by Cole et al.® To assess the effect of age, data were ana-
lyzed in three age groups (7-10, 11-14, and 15-18 years
old). A probability—probability plot was used, which
showed that the distribution of BMI and %BF followed a
normal distribution. Therefore, BMI and %BF were not
transformed. To examine sex and age-group differences
for anthropometric data, t-tests and one-way analysis of
variance with Scheffe’s test were conducted, respectively.
Chi-square tests were performed to determine sex or age-
group differences in prevalence of overweight and obesity.
Because of a curvilinear relationship between BMI and
%BF, multiple regression analyses were conducted to
determine %BF from the model including age, sex, square
BMI, and interaction between square BMI, sex, and age.
Chi-square test was performed to compare the proportions
of overweight or obesity estimated by the IOTF-
recommended BMI cutoff values and those proportions
estimated by the %BF cutoff values derived from the
model. SPSS/PC version 12.0 for Windows (SPSS, Chi-
cago, IL, USA) was used for all analyses.

RESULTS

Relationship of %BF to BMI

The physical characteristics of our subjects are shown in
Table 1 according to sex and age groups. Whereas %BF
in girls increased with age (p < 0.001), it was significantly
lower in boys aged 15-18 years compared to boys aged
7-14 years (p < 0.001). Although there was no sex differ-
ence in %BF in the 7-10 years age group, this difference
became greater with age. For adolescents aged 15-18
years, whereas %BF was significantly greater (p < 0.001)
in girls than in boys, the boys had significantly higher (p
< 0.001) BMI and were more likely to be overweight and
obese compared to girls. Ninety-one boys (16.4%) and 52
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Figure 1. Percent body fat in relation to BMI according to sex
in 555 Korean boys and 528 Korean girls aged 7-18 years.
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girls (9.8%) were classified as overweight, and 24 boys
(4.3%) and 10 girls (1.9%) met the criteria for obesity.
The curvilinear relationships between BMI and %BF
according to sex presents that the same value of BMI pre-
dicted a lower %BF in boys than in girls (Fig 1). Using
the multiple linear regression models, the equation deter-
mined was %BF = 7.596 + 0.060 x BMI* — 0.460 xage+
2.445 x sex -0.002 x BMI® x age x sex, with R* = 0.64
and 5.42 as the standard error of estimate. The coeffi-
cients of all independent variables in the model were sig-
nificant and the variation inflation factors of all independ-
ent variables were <10. The difference between predicted
and measured %BF was not significant: 0.27 + 5.43

Table 1. Physical characteristics of subjects by sex and age.

(p > 0.05, paired t-test).

Percent body fat cutoff values for overweight and obe-
sity

The predicted %BF values corresponding to BMI cutoff
values of overweight and obesity are presented for every
year of age in Table 2. Those values were consistently
greater in girls than in boys. Because the numbers of
overweight and obese subjects were small, the 95%
confidence intervals of the estimated %BF cutoffs were
wide. The predicted %BF values at the BMI cutoffs defin-
ing overweight between 7 and 18 years ranged from 17 to
22% in boys, and from 24 to 37% in girls. Percent body

Boys Girls p -value
Age 7-10y
N 184 190
Weight (kg), mean (SD) 274 (7.1) 27.0 (6.9) 0.59
Height (cm), mean (SD) 127 (8.0) 128 (8.4) 0.78
BMI (kg/m?), mean (SD) 16.7 (2.8) 16.4 (2.6) 0.28
%body fat (%), mean (SD) 18.5(8.1) 20.1 (8.4) 0.06
Prevalence, n (%) 0.16
Overweight 26 (14.1) 17 (8.9)
Obesity 7(3.8) 5(2.6)
Age 11-14y
N 182 149
Weight (kg), mean (SD) 43.9 (12.4) 43.6 (11.1) 0.79
Height (cm), mean (SD) 150 (10.9) 150 (8.4) 0.76
BMI (kg/m?), mean (SD) 19.3 (3.6) 19.3(3.6) 0.99
%body fat (%), mean (SD) 17.9 (9.4) 23.6 (8.8) <0.001
Prevalence, n (%) 0.22
Overweight 30 (16.5) 16 (10.7)
Obesity 9 (4.9) 4(2.7)
Age 15-18y
n 189 189
Weight (kg), mean (SD) 68.1 (9.9) 54.3 (7.4) <0.001
Height (cm), mean (SD) 173 (6.1) 161 (4.6) <0.003
BMI (kg/m?), mean (SD) 22.7 (3.1) 21.1(2.7) <0.001
%body fat (%), mean (SD) 14.5 (4.9) 28.4(7.2) <0.001
Prevalence, n (%) 0.003
Overweight 35 (18.5) 19 (10.1)
Obesity 8 (4.2) 1(0.5)

p -value for difference in sex for all variables within age groups. All variables except % body fat in boys increased with age (by
Scheffe's test p <0.001). The % body fat in boys was not significantly different between the 7-10 and 11-14 year-old groups, but both
values were higher than that in the 15-18 year-old group (by Scheffe's test, p <0.001).

Table 2. Predicted percent body fat cutoff values for overweight and obesity according to age and sex in Korean

children.
Overweight Obesity
Age (¥) Boys Girls Boys Girls

gely BMIT % BF BMIT %BF BMIT %BF BMI® % BF

7 18.2 220 18.0 239 211 273 21.0 309

8 18.8 21.9 18.7 24.9 222 28.0 22.2 334

9 19.5 226 19.5 26.2 23.4 30.0 235 365
10 20.2 218 203 277 24.6 29.6 24.8 39.8
11 20.9 216 212 295 25.6 29.9 26.1 433
12 21.6 213 221 315 26.4 29.7 27.2 46.6
13 22.3 20.9 23.0 333 273 29.3 28.2 493
14 23.0 205 237 347 28.0 28.7 28.9 51.2
15 23.6 19.9 24.2 35.8 28.6 27.7 29.3 52.2
16 24.2 19.1 245 36.4 29.1 26.5 29.6 52.7
17 24.7 18.1 24.9 36.8 29.7 252 29.8 53.2
18 25.0 16.8 25.0 36.8 30.0 234 30.0 53.3

"The BMI at each age that is equivalent to a BMI of 25 kg/m? at the age of 18 years by Cole et al (3); *The BMI at each age that is
equivalent to a BMI of 30 kg/m? at the age of 18 years by Cole et al (3)
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Table 3. Prevalence of overweight and obesity classified by the IOTF-recommended BMI cutoff values and predicted

%BF cutoff values in Korean children aged 7-18 years.

Boys (N=555) Girls (N=528)
BMI criteria %BF criteria BMI criteria %BF criteria
Overweight*, N (%) 90 (16.2) 113 (20.4) 62 (11.8) 87 (16.5)
Obesity*, N (%) 33(5.9) 46 (8.3) 12 (2.3) 9(1.7)

p < 0.05 in boys and girls by chi-square tests.; IOTF, International Obesity Task Force; BMI, body mass index; %BF, percent body fat.;
%BF values derived from the age-specific BMI cutoff values, which are equivalent to BMI of 25 (Overweight) and 30 (Obesity) kg/m? at

the age of 18 years by Cole et al.(3)

fat values at the BMI cutoff values classified as obesity
were 24-30% in boys and 30-53% in girls. However, the
prevalence of overweight and obesity based on the pre-
dicted %BF cutoff values was significantly different from
that prevalence based on the BMI cutoff values (Table 3).

The predicted %BF cutoff values for overweight and
obesity in Korean children and in the Caucasian children
studied by Taylor et al. (14) are shown in Fig. 2. In Ko-
rean boys, the predicted %BF cutoff values classifying
overweight and obesity were stable up to the age of 9
years and then decreased with age. In contrast, %BF cut-
off values for classifying Caucasian boys as obese in-
creased up to the age of 13 years and the values for classi-
fying them as overweight steadily increased up to age 17
years. In girls, the estimated %BF cutoff values for classi-
fying Korean girls as overweight were similar to the val-
ues in Caucasian girls. However, the predicted %BF cut-

off values for classifying obesity in Korean girls aged
13~18 years were steadily higher compared to the values
in Caucasian girls.

DISCUSSION

Studies on the relationship between %BF and BMI can be
divided into three categories. Several studies have exam-
ined the interrelationships of two measures>”’ or evaluated
the validity of BMI compared to the criterion of over-
fatness.®*®* However, only one previous study estimated
%BF values corresponding to overweight or obesity based
on the BMI-derived classification.** These studies sup-
ported the postulate that BMI is closely associated with
adiposity even though adiposity is measured using differ-
ent methods. However, the strength of association was a
little different according to the age and sex of the subjects.
71 1n Korean children aged 7-18 years, BMI was highly
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Figure 2. Percent body fat in relation to age in Korean children and Caucasian children by Taylor et al (14) in each sex. The lines
represent the estimated percent body fat values corresponding to the age-specific BMI cutoff values, which are equivalent to BMI
of 25 (Overweight) and 30 (Obesity) kg/m? at the age of 18 years by Cole et al.(3)
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correlated with %BF and the relationship of %BF to BMI
was influenced by age and sex. Although boys and girls
had equivalent BMI, on average, %BF in girls was higher
and the difference between the sexes increased with age.
These findings are in agreement with previously reported
results using different measures of adiposity.

%BF cutoff values for overweight and obesity in Cau-
casian boys tended to be greater than those cutoff values
in Korean boys with age increase. In contrast, %BF cutoff
values for obesity in Korean girls were higher than those
values in Caucasian girls as they grew older. The age and
sex difference for change in %BF cutoff values between
our results and those of Taylor et al. may have been due
to ethnicity or sexual development. The differences in
adiposity between Korean and Caucasian boys may have
been attributable to different measuring methods.

In the absence of widely accepted definitions of excess
adiposity, two definitions of over-fatness were used; one
based on health-related criteria and the other based on
population distribution®. 1deally, the best choice for clas-
sifying obesity using adiposity should be based on health-
related criteria. However, there is no defined amount of
adiposity for designating obesity in relation to long-term
health status across every age in children and adolescents.
Williams et al.*® showed that a %BF of >25% in boys and
>30% in girls increased the risks of cardiovascular dis-
ease in Caucasian and African American children aged 7-
18 years. Dwyer and Blizzard" also presented the stan-
dards of over-fatness associated with health outcome as a
%BF of >20% for boys and >30% for girls aged 9-15
years. These two studies showed that a single, sex-

specific criterion could be applied throughout adolescence.

The approach based on a population distribution uses age-
and sex-specific percentile cutoffs of %BF.2* With this
approach, the %BF corresponding to a given percentile
varies considerably by age and sex. This standard may not
be suitable for making international comparisons on the
prevalence of over-fatness because of the differences
posed by age and sex.

Our results show that a single %BF value may not be
suitable for classifying overweight and obesity across a
wide age range. If the cutoff values of over-fatness are
defined as >30% for girls and >25% for boys in the cur-
rent study, the prevalence of over-fatness increases to
23.3% in girls and decreases to 14.2% in boys. The pro-
portion of over-fatness varies with age in each sex: for
girls, 12.6% at age 7-11 years and 33.3% at 15-18 years;
for boys, 23.1% at 12-14 years and 2.6% at 15-18 years.
The choice of whether to use age- and sex-specific per-
centile cutoff values of %BF, single %BF, or %BF cutoffs
corresponding to the BMI-derived cutoff values will de-
pend on the purpose of the study. If one is conducting an
international epidemiological comparison of adiposity
levels in children and adolescents at the cutoff values cor-
responding to overweight or obesity on the basis of BMI,
the latter approach would be appropriate.

There are some limitations. Earlier studies have re-
ported a bias in %BF between BIA and DXA. The esti-
mated %BF between the two measures was highly corre-
lated, but there was a systemic tendency toward under- or
overestimation according to child age and adiposity.>8*°
Although the %BF estimated using BIA and DXA were

strongly correlated in our subjects, we should consider
reliability of %BF measurement using BIA may be influ-
enced by subject’s physiologic status like water content in
body and operational factors. The sample size also should
be considered when interpreting %BF. Using the IOTF
guideline, only 24 boys and 10 girls were classified as
obese. The small sample size would contribute to the
wide standard error of regression coefficients and differ-
ent prevalence of overweight and obesity estimated by
BMI cutoff values and by %BF cutoff values. Because of
non-random sample, the results are not representative and
limit to apply to all Korean children. Therefore, the esti-
mated %BF cutoffs for the IOTF definition of overweight
and obesity in our subjects may need further refinement
by studying a greater number of representative subjects.

In conclusion, our results indicate that the %BF values
for overweight and obesity based on the BMI definition in
Korean children aged 7-18 years may require age- and
sex-specific cutoffs. Furthermore, there will be ethnic
differences in those %BF cutoffs according to children’s
age range and sex.

ACKNOWLEDGEMENTS

This work was supported by the Inje Research and Scholarship
Foundation in 2004, Pusan National Research Grant 2005,
Pusan Kyungnam Association for the Study of Obesity, Korea.
We thank the children for their participation and school nurses
for their assistance in data collection.

AUTHOR DISCLOSURES
Kayoung Lee, Sangyeoup Lee, Su Yung Kim, Su Jin Kim and
Yun Jin Kim, no conflicts of interest.

REFERENCES

1. Ministry of Health and Social Welfare. Report on 1998 Na-
tional Health and Nutrition Survey, Korea Ministry of
Health and Social Welfare Gyeonggi-do, Korea, 1999.

2. Ministry of Health and Social Welfare. Report on 2001 Na-
tional Health and Nutrition Survey, Korea Ministry of
Health and Social Welfare Gyeonggi-do, Korea, 2002.

3. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a
standard definition for child overweight and obesity world-
wide: international study. BMJ. 2000;320:1240-3.

4. Veldhuis JD, Roemmich JN, Richmond EJ, Rogol AD,
Lovejoy JC, Sheffield-Moore M, Mauras N, Bowers CY.
Endocrine Control of Body Composition in Infancy, Child-
hood, and Puberty. Endocr Rev. 2005; 26: 114-46.

5. Marnard LM, Wisemandle W, Roche AF, Chumlea WC,
Guo SS, Siervogel RM. Childhood body composition in re-
lation to body mass index. Pediatrics. 2001;107:344-50.

6. Eisenmann JC, Heelan KA, Welk GJ. Assessing body com-
position among 3- to 8-year-old children: anthropometry,
BIA, and DXA. Obes Res. 2004;12:1633-40.

7. Lindsay RS, Hanson RL, Roumain J, Ravussin E, Knowler
WC, Tataranni PA. Body mass index as a measure of adi-
posity in children and adolescents: relation to adiposity by
dual energy X-ray absorptiometry and to cardiovascular risk
factors. J Clin Endocrinol Metab. 2001;86:4061-7.

8. Lasarus R, Baur L, Webb K, Blyth F. Body mass index in
screening for adiposity in children and adolescents: systemic
evaluation using receiver-operating characteristic curves.
Am J Clin Nutr. 1996;63:500-6.



K Lee, S Lee, SY Kim, SJ Kim and YJ Kim

654

10.

11.

12.

13.

14.

Mei Z, Grummer-Strawn LM, Pietrobelli A, Goulding A,
Goran MI, Dietz WH. Validity of body mass index com-
pared with other body-composition screening indexes for the
assessment of body fatness in children and adolescents. Am
J Clin Nutr. 2002;75:978-85.

Sardinha L, Going SB, Teixeira PJ, Lohman TG. Receiver
operating characteristic analysis of body mass index, triceps
skinfold thickness, and arm girth for obesity screening in
children and adolescents. Am J Clin Nutr. 1999;70:1090-5.
Pietrobelli A, Faith MS, Allison DB, Gallagher D,
Chiumello G, Heymsfield SB. Body mass index as a meas-
ure of adiposity among children and adolescents: a valida-
tion study. J Pediatr. 1998;132:204-10.

Field AE, Laird N, Steinbdrg E, Fallon E, Semega-Janneh M,
Yanovsk JA. Which metric of relative weight best captures
body fatness in children? Obes Res. 2003;11:1345-52.

Fu WP, Lee HC, Ng CJ, Tay YK, Kau CY, Seow CJ, Siak
JK, Hong CY. Screening for childhood obesity: Interna-
tional vs population-specific definition. Which is more ap-
propriate? Int J Obes Relat Metab Disord. 2003;27:1121-6.
Taylor RW, Jones IE, Williams SM, Goulding A. Body fat
percentages measured by dual-energy X-ray absorptiometry
corresponding to recently recommended body mass index
cutoffs for overweight and obesity in children and adoles-
cents aged 3-18y. Am J Clin Nutr. 2002;76:1416-21.

15.

16.

17.

18.

19.

Deurenberg P, Yap M, van Staveren WA. Body mass index
and percent body fat: a meta analysis among different ethnic
groups. Int J Obes Relat Metab Disord. 1998;22:1164-71.
Williams DP, Going SB, Lohman TG, Harsha DW, Sriniva-
san SR, Webber LS, Berenson GS. Body fatness and risk for
elevated blood pressure, total cholesterol, and serum lipo-
protein ratios in children and adolescents. Am J Public
Health. 1992;82:358-63.

Dwyer T, Blizzard CL. Defining obesity in children by bio-
logical endpoint rather than population distribution. Int J
Obes Relat Metab Disord. 1996;20:472-80.

Fors H, Gelander L, Bjarnason R, Albertsson-Wikland K,
Bosaeus I. Body composition, as assessed by bioelectrical
impedance spectroscopy and dual-energy x-ray absorpti-
ometry, in a healthy paediatric population. Acta Paediatr.
2002;91:755-60.

Gutin B, Litaker M, Islam S, Manos T, Smith C, Treiber F.
Body composition measurement in 9-11 y-old children by
dual-energy x-ray absorptiometry, skin-fold thickness meas-
urements, and bioimpedance analysis. Am J Clin Nutr. 1996;
63:287-92.



655 Body fat cutoff in Korean children

Original Article

Percent body fat cutoff values for classifying overweight
and obesity recommended by the International Obesity
Task Force (I0OTF) in Korean children

Kayoung Lee MD, PhD*, Sangyeoup Lee MD, PhD?, Su Yung Kim mb, Php?, Su Jin Kim
MD°, Yun Jin Kim MD, PhD?

'Department of Family Medicine, Pusan Paik Hospital, College of Medicine, Inje University, Republic of
Korea

2Center for Obesity, Nutrition and Metabolism, Pusan National University Hospital and Medical Education
Unit, College of Medicine, Pusan National University, Republic of Korea
*Department of Pediatrics, College of Medicine, Pusan National University, Republic of Korea

iR R oLl & ] e
%@'”3 ¥ 5 v Bl

iggigﬁgﬁg‘ x—}iﬂwslév\%\ﬁy‘

-nu\

Ber: SR ety &) e (IOTF)E Rk EF L 22w il 372 g K523
7095 5 (%BF)*7 8B 22 c— R > T EIFRAE © E L 2 B e R ST BB e
FErr2afeh fhid kp = BF 2 1083 & 7-18 kg W23 1 % % o
(555 25 3%% 528 #%3%) E’ﬁo F/%ﬁ?ﬂiP&(BMl)ua%BF B F 4 R
AT R o RMEEE E L B R gy I0TF 455 2 #8652 (254 BMI
B B % CIERIME B LYW IEG0BE 2 BEFIEEE M uNE G TR oo 17-
22% % 3 % 24-37T%%~ 3 2B E > 24-30% 7 & 30-53%* 7 = ¥ Ei—'o - 75 R
AR Y SUBF et dee F A B2 9 S %WBF rRLL K A R E R T i
B+~ & %BF *» gL 3 4\17%—‘* 3 RAp 02 5 g8 B 13-18 pri ikt § 00BF t7 B 3
kR F P EEE o B R 7-18 }%‘«m% 32 IOTF-#H € & 2 o7 ikiz g
BMI 7 8Lig 2 4p B c7%BF & > B 7 87 i § & F A 02 MWL B3T T o

B4t F ]_aqmwslg;% S FERSTE SN GEE S AT o



