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Comparison of Obesity and Growth Development in Menarcheal and Nonmenarcheal Girls
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ABSTRACT

The purpose of this study was to compare the growth development between age-matched 51 postmenarcheal
gids(mean age 1531458 month) who were rapidly maturing and 51 premenarcheal girls(mean age 1531157
month) who were sowly maturing, Anthropometirc measurements were taken for height, body weight, body
fat(%), waist .and hip circumferences of subjpcts, These measurements of menarcheal girls were significantly
higher than those of nonmenarcheal girls, There was no significant difference in BMI distribution between two
groups, However, 432% and 200% respectively in the menarcheal and nonmenarcheal girls had body fat levels
of 0% or above. There were significant differences in the anthropometric measurements during past 4 years
from 3rd grade elementary school to present. The greatest difference between the two groups were the amount
and the rate of increased height and body weight from age 9 to 10, Among menarcheal girls, height, body
weight, BMI, and Rohrer index were positively related to the onset of menarche, Distinctively, there was a
stronger relationship between age at menarche and anthropornetric measurements when the girls were 5th grade
elementary school children, These findings support that during childhood and puberty, obese girls grow faster and
have earlier menarche, Furthermore, the importance of prevention of obesity was recognized in order to acoelerate
growth of height among the girls by delaying the age of menarche,
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Table 1. Distribution of age at menarche of total subjects

Unit © N(%)

Age at menarche Sl;lh-grade in Fi{stwgrade in Total

(years) primary schooi middle school

[GRA! 2( 29 9 (102 1 { 69)

11~12 9 { 128) 23 ( 268) 32 (20.1)

12~13 15 ( 21.4) 30 ( 337) 45 ( 28.3)
Nonmenarche 44 ( 62.9) 27 ( 303 71 ( 448)

Total 70 (100.0) 89 (100.0) 159 (100.0)
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Table 2. Anthropometric measurements among 51 menarcheal
girls and 51 nonmenarcheal girls

Total on- ’

Subjects Menarcheal menarcheal pvalue
Age(month) 16314575 | 1531468 1631457 NS
Height(cm) 15404492 | 1555458 1522441 00015
Weight(kg) 4594703 | 494466 436480 00001
BMI 1984265 | 204+24 188430 00029
Réhrer index 1279+1798| 13124159 12324195 00259
Obesity index(%)  969+1262| 99.0+£119 9284146 00237
Body fat (%) 2794504 | 307449 266452 00002
:’g;‘ft CrCUmference wuo4677 | 645465 621469 00792
m)‘”m“m’erence 7894543 | 8141449 779462 00026
Waisi/Hip ratio  079+005 | 079+£006 080£005 NS

Values are Mean=S.D.(standard deviation).
NS @ Not Significantly different at p{(0.06
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Table 3. Distribytion of obesity index and body fat in menar-
cheal girls and nonmenarcheal girl Unit & N(%)

Menarcheal Nonmenarcheal p-value
Obesity index
Underweight' 16( 31.4) 10( 19.6)
Normaiweight’ 23( 45.1) 28( 54.9) ';;350
Overweight’ 4 78 70137 0=0395
Obesity* 8( 15.7) 6( 11.8)
Total 51(100.0) 51(100.0)
Body fat{%)
15~20 o 00 1 25)
20~25 7( 189) 18( 45.0) “;;854
25~30 14( 37.8) 130328 _0098
30~35 16( 43.2) 8( 20.0)
Total 37(100.0) 40(100.0)

Classification of obesity .index
11 90(obesity index, 2 : 80<obesity index{110,
31 110<obesity index{120, 4 . obesity index=>120
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Table 5. Amount and rate of increase in height and weight
during the past 4 years among menarcheal and
nonmenarcheal girls

menarcheal girls and nonmenarcheal girls during past Agelyears) Menarcheal Nonmenarcheal p-value
4 years absolute  9~10  06x03 0601 00371
Agelyears) Menarcheal Nonmenarcheal  p-value increase  10~11 08+02 0602 00001
9 1810+42  1285%41 00424 Height em)  j1~t 07405 06102 NS
Height(cm) 10 1365158 13341446 0.0037 % of 9~10 52419 44107 NS
11 1442156 1383155 0.0001 increase 10~11 87114 43+12 00001
12 1493457 1440153 0.0022 11~12 46411 45+17 NS
9 282438 262432 00036 absole 910 04102 0403 NS
10 326156  29.114.1 0.0008 increase 10~11 05+02 03£0.3 0.0002
Weight{kg) (ko)
1 378462 2552 00001 Weight -+ 11~12 05404 04403 NS
12 418474 354+6.3 0.0030 % of 9~10 151174 148+122 NS
9 170418 158+ 15 0.0180 increase 10~11 168178 114182 00014
BMi(kg /) 10 174£22 163121 0.0172 ti~12 13198 125498 NS
11 181222 18721 00017 absolute  9~10  66%88 85191 NS
12 186424  170+24 0.0230 increase 10~11 76+102  35%132 NS
9 1300£150 1233£114 NS an Y™ i~z s2x169 47#119 N
Rhrer index 10 12734152 12261165 NS % of 9~10 39158 55x119 NS
11 12634147 11981146 NS increase 10~11 46160 24168 NS
12 12471148 11781155 NS 11~12 34187 289%71 NS
9 105.74136 10314121 NS Values are MeankS.D.(standard deviation),
10 906+127 978+152 NS NS : Not Significantly different at p(0.08
Obesity index
1 95.0£111 9244119 NS Table 6% ;‘]1& 4@@9_} BMI %Eﬁﬂ% ﬂ’é‘{v_‘ﬂ}
12 940+11.2 893+116 N3

Values are MeantS.D.(standard deviation).
NS @ Not Significantly different at p(0.06
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Table 6. Distribution of BMI in menarcheal girls and nonmenar-
cheal girls during the past 4 years unit © N(%)

Age(years) BMI Menarcheal Nonmenarcheal p-value
15 30(58.8) 31{60.8) ¥=1016

9 15~18 20(38.2) 20(39.2) df=2
20< 1( 20) o( 00  P=0602
(15 6(118) 15(294) s 190

10 15~19 38(745) 32(628) di=2
20< 7(137) 4 78) P00
(15 3( 59) 14274 e _geog

1 15~19 40(78.4) 32(62.8) df=2
20< 8(15.7) 50 9g) P=001
(15 28(54.9) 20628 p-sgsa

12 15~19 16(31.4) 18(35.3) df=2
20% 7(13.7) 119 P=0087
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Table 7. Pearson correiation coefficients of anthropometric
measurements for the past 4 years with age at

menarche

Agelyears)
Variables 9 10 Al 12 Present
Height(cm) 0252 -0341%  -0.442 0347 -0.350"*
Weight(kg) -0.253 -0421** 0507 -0.366* -0.350™*
Obesity index -0252 -0.341%  -0442"  -0.347" -0019
BMI(kg/m?) -0.152  -0.356™ -0.387™  -0.302* -0.379™
mg’/i’m’!)‘iejo,) 0085 0268 0265 0209 -0870%

Significantly related at * : p{0.01 and *™* : p¢0.001
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