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The Prevalence of Obesity, Serum Lipid Levels and
Age at Menarche in Adolescent Female Athletes

Bo Young Kang, M.D., Yang Kyong Kim, M.D., Young Jin Hong, M.D.
Byong Kwan Son, M.D., Kyung Ja Chang” and Soon Ki Kim, M.D.

Department of Pediatrics, College of Medicine, Department of Food and Nutrition,
College of Human Ecology', Inha University, Incheon, Korea

Purpose : The aim of this study is to find the prevalence of obesity, the serum lipid levels and the
age at menarche in adolescent female athletes and to examine the effects of exercise in adolescent
stage.

Methods : With a questionnaire regarding their age at menarche, physical measurement, body fat,
and blood samples of the serum lipid levels to evaluate the hyperlipidemia were obtained from ado-
lescent female athletes(n=107) and general adolescent students(n=650) who didn’t exercise at regular
intervals, aged 12 to 18 years.

Results : The mean weight in the athletes’ group was 53.3%£7.3 kg, which was similar with 54.3=*
8.0 kg in the control group. The mean height in the athletes’ group was 161.4+54 cm, which was
taller than 158.9+5.3 cm in the control group. The prevalence of obesity by obesity index, body fat,
and BMI in the athletes’ group were significantly lower than in control group. There was no signif-
icant difference in age at menarche between two groups(12.6%1.3, 129%=1.2). The levels of choles-
terol, LDL cholesterol, and HDL cholesterol in the athletes’ group were higher than in the control
group. The levels of triglyceride in the athletes’ group was lower than in control group.
Conclusion : These data suggest the importance of exercise in adolescents for the prevention of
obesity since it may reduce body fat and increase the height. There was no negative effect of ex-
ercise on the age at menarche. We think that more controlled assessment of nutrition, diet habit,
hormonal effect and height are warranted to find the correlation with hyperlipidemia and exercise at
the adolescent stage. (Korean J Pediatr 2005,48:21-26)
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3) H|2HE=(obesity index)
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8.0 kgl & F kel Aol7t It Al &5 1614+
54 c¢cm, HFET 1589453 cm® +545TdA B ZtH(Table

2, P<0.0001).

Table 1. Body Mass Index Percentiles in Korean Adolescents
according to the Korean Pediatric Society, 1998

Male Female
Age 8 9% 8 %
percentiles  percentiles percentiles  percentiles

12 22.6 25.1 215 239
13 23.4 26.6 22.9 25.1
14 235 26.5 23.1 26.3
15 23.7 279 235 26.2
16 24.0 27.7 239 26.2
17 239 26.9 235 26.1
18 24.4 26.8 23.6 26.0
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2. BMI, MXY, H2=9] HF Hw

FEATY BMI B2 20412282 thFETH(21.3+2.7)Ht
SHItH(Table 2, P=0.001). &5 Ad5wte] AAW He+2 257+
6.2, HWE HFe (01110602 T 294168 294131
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Table 2. Athropometric and Lipid Profiles Measurements of b abie
the Subjects
Variables Athletes(n=107) Control(n=650) P value _L &
Age(years) 147x15 151x1.7 0.1455 ] ) . -
Weight(kg) 533173 543+8.0 0.3753 AAE Ame) A7ARd FEd &es 2 We o 7H
Height(cm) 161.4+54 1589+53 <0.0001 FHES ov e gEA vk ZEAA N dg 25 9
B“(ﬂjﬂkfg/r(lj;)) gg‘;fg; ;éifé; OON T A 218k S8 SAAN e SR, el
Body fat(% =0 S <0. O = X Ala Aol T2 FFZ 7
Obesity index(%) 01106 294131 00397 ERSE E‘j’:‘wq T A ARl o EaH ol T A
Chol(mg/dL) 1779+21.3 1581+252  <0.0001 olgbal BhATH, whEbA] Foll M K] Folhs A
TG(mg/dL) 73.4%235 8691426  <0.0001 = e AZoME o oux Zuld GEdng o] &
HDL(mg/dL) 63.09.9 548+12.0  <0.0001 2 oA @ A Ae] A= e Aol ZEhuo] Auk
LDL(mg/dL) 100.2+20.1 869+271  <0.0001 A A e Il FIXE 322, l‘jf,] darslel 4w
EFE ST, AutesrE v Y dete] =S 4
Mean®SD, BMI:body mass index, Chol:total cholesterol, O ol Folo 11z = = 15 S =5 o1 16)
TG : triglyceride, HDL:HDL cholesterol, LDL:LDL choles. 0= B%e SHETL ek, 3k o571, W77
terol 2 Eu AT o274 A AnkHeR T S WA
Table 3. Body Mass Index in the Subjects
Athletes(n=107) Control(n=650)

Age <85 85-95 >95 . <85 85-95 >95 .

. ; . Total . . . Total

percentiles percentiles percentiles percentiles percentiles percentiles

12 5 2 0 7 42 2 2 46
13 23 2 0 25 63 9 3 75
14 16 4 1 21 70 6 4 80
15 20 1 0 21 76 21 7 104
16 11 2 0 13 125 16 14 155
17 13 1 0 14 101 29 10 140
18 5 1 0 6 39 9 2 50
Total 93(86.9) 13(12) 1(0.9) 107(100) 516(79.4) 92(14.1) 42(6.5) 650(100)

Parentheses mean percent
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Table 4. Prevalence of Obesity in the Subjects

Obesity criteria Athletes Control P
(n=107) (n=650) value
BMI >85 percentiles” 14/107(13.1)  134/650(20.6)  <0.0001
BMI >95 percentiles” 1/107(0.9) 42/650(6.5) <0.0001
Body fat >30%" 32/107(29.9)  295/650(45.4) 0.0027
Obesity index >20%" 3/107(2.8) 70/650(10.8) 0.0097

farentheses mean percent, BMI : body mass index
Significant difference between two groups by Chi—square test

Table 5. Prevalence of Hyperlipidemia in the Subjects

Criteria Athletes(n=107) Control(n=650) P value
Chol =200 mg/dL"  21/107(19.6) 46/650(7.1) <0.0001
TG =150 mg/dL" 2/107(1.9) 53/650(8.2) 0.0203
HDL =40 mg/dL’ 1/107(0.9) 73/650(11.2) 0.0009
LDL >130 mg/dL"  12/107(11.2) 29/650(4.5) 0.0042
Parentheses mean percent

Chol : total cholesterol, TG : triglyceride, HDL :HDL choles-

Eerol, LDL : LDL cholesterol
Significant difference between two groups by Chi—square test

Table 6. The Mean Age(Years) at Menarche in the Subjects
who Answered Questionnaire

Athletes Control P

(n=77) (n=339) value
Mean age answered 148*18 154*14 0.2144
Menarche 126*1.3 129*1.2 0.1204
Mean®SD
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