20t Ml 46 3 M 3= 2003¢

o

AU

S o o=
Aadel A f83 vide] Azt viRtE, BMI %
3= A e A
Qettistar o) it molsstad, <lebrista AFG G, 3 Agwel g’
MENY - Zes - SR - o B - aEg’ - Yer)|

Serum Lipid Profile
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BMI and obesity index.

97p); in female students 11.8%, 20.7% and 28.2% respectively.

(J Korean Pediatr Soc 2003;46:217-223)
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Effective Screening Test for Obesity in Obese Adolescents and
the Correlation Among Obesity Index, Body Mass Index and

Tae Jung Sung, M.D., Dal Hyun Kim, Young Jin Hong, M.D., Byong Kwan Son, M.D.

Department of Pediatrics, College of Medicine, Department of Food and Nutrition’,

Purpose : Every year, there is a remarkable increase in the prevalence of children with excess body
fat. The aim of this study is to find a useful screening method in assessing adolescent, obesity and
to specify the predictable risk factors that are related to adult cardiovascular disease according to

Methods : From July to November in 2001, a total of 2,814(male : female=2,011:803) mid to high
school students who were in the obesity range according to obesity index(>20%) were evaluated
according to height, weight, body mass index(BMI), obesity index, and serum lipid levels.

Results : Among the obese students over 20% by obesity index, 86.6% were over the range of 95
percentile by BMI. Among students defined as obese by BMI, 21.0% of males and 21.4% of females
students had hypercholesterolemia; by obesity index, the ratio was 20.7% male and 19.0% female.
The frequency of hypertriglyceremia in male students was 15.0% in group I(overweight group, 85P<
BMI<95P), 23.2% in group II(obese, 95P<BMI<97P) and 34.5% in group Ill(extreme obese, BMI>

Conclusion : In this study, using BMI alone to test the serum lipid level in adolescent obesity had
a limit of 10.0-17.0% omission. Therefore using obesity index as a screening method to find the
adult cardiovascular disease would rather reduce the omission rate. The risk factor of cardiovascular
disease according to BMI was the increasing level of triglyceride in both male and female students.
We think that using the obesity index has more rationale rather than BMI in assessing lipid profiles.
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Table 1. Age and Sex Distribution of Samples

Age(yr.) Male Female Total
12 85 23 108
13 449 141 590
14 619 232 851
15 615 226 841
16 210 7 285
17 11 36 47
18 16 38 54
19 6 33 38
Total 2,011 803 2,814




Table 2. Body Mass Index Percentiles by National Center for
Health Statistics

85 percentile 95 percentile 97 percentile

Age M F M F M F

12 21.0(226) 21.7(21.5) 24.2(25.1) 252(239) 260 270
13 21.8(23.4) 225(229) 25.0(266) 262(229) 270 284
14 228(235) 23.3(23.1) 26.0(265) 272(263) 280 294
15 232(23.7) 24.0(234) 26.8(27.1) 280(262) 286 304
16 242(24.0) 24.6(23.8) 275(275) 289(26.1) 292 312
17 25.0(24.1) 252(239) 282(275) 29.8(26.1) 300 322
18  256(24.1) 25.7(23.7) 29.0(27.0) 30.3(26.0) 306 330
19 26.2 26.0 29.6 31.0 314 340

Parentheses mean Body Mass Index of Korean adolescents
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Table 3. Anthropometric Data of Subjects(Mean=*+SD)

Male(n=2011)  Female(n=803) P value
Height(cm) 164.6+8.5 1585+6.5 <0.0001
Weight(kg) 80.8+13.0 7421110  <0.0001
Obesity Index 429%12.4 425%14.1 0.423
BMI 296+2.7 29.4%£3.1 0.044
Body Fat 31.3%+6.0 40.8£5.2 <0.0001
Skinfold thickness 26.7+6.8 30.0+3.8 <0.0001

BMI : Body Mass Index

Table 4. Prevalence of Obesity in Male and Female Students
Aged 12 to 19

Criteria M Criteria F

Obesity Index >20% 2,011(100) >20%  803(100)
Mild 198( 9.8) 100(12.5)
Moderate 1,355(67.3) 532(66.2)

Severe 140(30.6) 171(21.3)

BMI >95% 1,871(93.0) >95% 566(70.5)
<95% 140 7.0) <95%  237(29.5)

Body Fat >25% 1,826(90.8) >30% 798(99.4)
<25% 185( 9.2) <30% 5( 0.6)

Skinfold Thickness  =95% 910(45.2) >95% 373(46.5)
<95%  1,097(54.5) <95%  430(53.5)

Parentheses mean percent

, P#tol 0.05 Rkl A5~ frolsirtar st

ol A 164.6+£85 cm, oJotellA] 1585£6.5 cm
o] %‘ﬁxﬂ%% ol 80.8113.0 kg, “olollA 742+11.0 kg

ool Al o a1, BMI, AAA7| AT, H¥F-F7
oA dolellA ololrtt FATAHOR ¢ &2 AYS B
(Table 3).
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93.2%, YF-FAZ YT 456%AHTable 4).
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Table 5. Correlation Coefficients of Several Methods

T BMI 2 @HA AT #A

BMI Height Weight  Obesity index Body fat Skinfold Chol TG HDL
Height 0.34"
Weight 0.80 0.83"
Obesity index 0.94" 0.05 059"
Body Fat 0.46 -0.12 0.19" 048"
Skinfold 0.36" 0.07 026" 0.33" 0.42"
Chol 0.10° -0.07 0.01 0.13 017" 0.117
TG 0.13" 0.08" 0.13" 0.12 0.03 0.02 0.28"
HDL -0.02 -0.05 -0.04 -0.01 0.04 0.01 0.15" -0.15
LDL 0.06 -0.08 -0.02 0.08" 0.16" 0.12" 0.85" -0.17" 0.12"

"P<0.001 by Pearson’s coefficient

Abbreviations : Chol, total cholesterol; TG, triglycerides; HDL, high-density lipoprotein cholesterol; LDL, low—-density lipoprotein

cholesterol; Skinfold, skinfold thickness

Table 6. Prevalence of Hyperlipidemia by Several Methods in Males

Methods Criteria Cholesterol Triglycerides LDL HDL
Obesity Index >20% 417/2011(20.7) 612/2011(30.4) 265/2011(13.2) 278/2011(13.8)
Mild 28/198(14.1)" 34/198(17.2)* 14/198(7.1) 27/198(13.6)"
Moderate 272/1355(20.1)° 396/1355(29.2)° 176/1355(13.0)" 172/1355(12.7)*
Severe 117/458(25.5)° 182/458(39.7)° 75/453(16.4)" 79/453(17.2)"
BMI 85-<95 P 24/140(17.1)* 21/140(15.0)* 17/140(12.1)* 14/140(10.0)*
BMI >95 P" 393/1871(21.0) 591/1871(31.6) 248/1871(13.3) 264/1871(14.1)
95-<97 P 78/478(16.3)" 111/478(23.2)" 42/478(8.8) 55/478(11.5)"
=97 P° 315/1393(22.6)° 480/1393(34.5)° 206/1392(14.8)" 209/1393(15.0)"
Body Fat <25% 16/185(8.6) 30/185(16.2) 10/185(5.4) 22/185(11.9)
>25% 401/1826(22.0) 582/1826(31.9) 255/1826(14.0) 256/1826(14.0)
Skinfold Thickness <95% 193/1097(17.6) 315/1097(28.7) 121/1097(11.0) 140/1097(12.8)
>95% 224/910(24.6) 296/910(32.5) 144/910(15.8) 138/910(15.2)

By chi-sqare test P<0.05 between a, b, and ¢
Parentheses mean percent

Abbreviations : HDL, high—density lipoprotein cholesterol; LDL, low—-density lipoprotein cholesterol;

3. BMIg} C}HE H|ZH 53 Hzio|
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Table 7. Prevalence of Hyperlipidemia by Several Methods in Females

Methods Criteria Cholesterol Triglycerides LDL HDL
Obesity Index >20% 156/803(19.4) 165/803(20.5) 117/803(14.6) 100/803(12.5)
Mild 13/100(13.0)* 10/100(10.0)* 13/100(13.0)* 16/100(16.0)*
Moderate 101/532(19.0)* 104/532(19.5)" 75/532(14.1)" 66/532(12.4)*
Severe 42/171(24.6)* 51/171(29.8)° 29/171(17.0) 18/171(10.5)*
BMI 85-<95 P" 35/237(14.8)" 26/237(11.0)a 32/237(13.5)a 25/237(10.5)a
BMI>95 P 121/566(21.4) 139/566(24.6) 85/566(15.0) 75/566(13.3)
95-<97 P 63/275(22.9)" 57/275(20.7)" 42/275(15.3)" 35/275(12.7)"
>97 P 58/291(19.9)" 82/291(28.2)° 43/290(14.8)" 40/291(13.7)*
Body Fat <30% 3/5(60.0) 1/5(20.0) 2/5(40.0) 1/5(10.0)
=30 % 153/798(19.2) 154/798(19.3) 115/798(14.4) 99/798(12.4)
Skinfold Thickness <95% 78/430(18.1) 741/430(16.5) 58/430(13.5) 57/430(13.3)
>95% 78/373(20.9) 94/373(25.2) 59/373(15.8) 43/373(11.5)
By chi-sqare test P<0.05 between a, b, and ¢
Parentheses mean percent .
Abbreviations : HDL, high-density lipoprotein cholesterol; LDL=low-density lipoprotein cholesterol; P, percentile
Table 8. Lipid Profile According to Body Mass Index in Arst Aol w2 I A SAolY FIATH, 2oy
Males SRS o] g3t W D AV A So] At FEAF
Lipid Profile I I I Total He 7h AE8e Halolu A or AgAdo] ATk o 9o
(mg/dL) (1’1—140) (H—478) (1'1—1393) (H—2011) Fl] l?““l:"m]% O] L}- /\g ﬂ ;1<j7] ;q T:—g_tg _‘:6:_0] %Ujr Brook _%:_21)% Fl]l?—
Total cholesterol 171.0£281 170.7+26.6 177.8+29.6 175.7%29.1 FAWo] nvtES Hrlsls 7P 7HHE 1 AFEAo] e v
Triglyceride 10614564 123.9+77.6" 139.1+81.2" 13324795 olale slelm & =5o 1ol y = 1=l =
e & 7t Sfeke @ o vk
HDL cholesterol  489+76  483%72 469468  474%70 ! a}; o, & 5TE SE oﬁ b ]JMTJ“ ]
LDL cholesterol 1009%250 97.7+24.4 1035%26.9 101.9%+26.2 S AdEted B85S S sk ev, AAl AANEA
. Me Sdo] QT ZAX 2= Az drh FHTo =
By ANOVA test, P value<0.05 compare to group I 1# _jT I ?}u:] ° }O_“ U:} 7Y »U?r A C_)“
Group I means the students with BMI 85-95%; group II BMI ZtEsta wEn SA7|FE FuEg & oAl AR A
95-97%; group III BMI >97% o 0]—%—?:5} H(}%‘L:_ ‘561_0] /\]'—%‘Qfll (})\}]\df
190911 tjghaol s sl AFelE sol Hwke] A
geargljeSQ. Lipid Profile According to Body Mass Index in W AEANS wEsda, ete] Jdehgo s Uy BMI ]
B2 AE AF5 472 AAst e 1 5 BMIZF A
Lipid Profile I i il Total A, oA P2 AL, 2 3 BMDE )
(mg/dL) (n=195)  (=275)  (n=291)  (n=803) Akt ol gk Az 9lan, wiwke] oja A el o] i

Total cholesterol 174.1%£256 177.8%+30.0 1794+281 177.2+281
Triglyceride 99.1+464 121.1+622° 1256+546" 1159+55.8
HDL cholesterol  50.0+83  483%75 50.7£369 49.7%231
LDL cholesterol 104.6+22.1 1055%252 1065%£254 1056+24.3

By ANOVA test, ‘P value<0.05 compare to group I
Group I means the students with BMI 85-95%; group II BMI
95-97%; group III BMI >97%
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