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Timing of Menarche and Physical Growth during Childhood and Adolescence
: The Kangwha Study

Chang Soo Kim, Chung Mo Nam, Duck Hi Kim", Hyun Chang Kim®, Kang Hee Lee, Sun Ha Jee?, It Suh

Department of Preventive Medicine and Public Health, Pediatrics”, Yonsei University College of Medicine;
Graduate School of Health Science and Management, Yonsei University®

Obijectives : To assess height, weight and body mass index from
childhood to adolescence according to the age at menarche and hence
to study the influence of childhood growth on the menarche age.

Methods : "The Kangwha Study,was a community-based
prospective cohort study which included the entire population of 219
female first graders in Kangwha county in 1986. Among the 219 girls,
119 girls who had received complete follow up checks during the study
period(1986~1997), were included in this study, except one for whom
menarche age information was unavailable. The remaining 118 girls
were divided into three groups according to the timing of menarche :
early(<25 percentile), intermediate and fate(>75 percentile) maturers.

Results : The average age at menarche was 12.7 years : early 11.3
years, intermediate 12.6 years and late 13.7 years. The early maturers
were taller and heavier between 6~8 years. But, the mean weight and

Key Words: Body mass index, Childhood, Growth, Height,

body mass index at the menarche age did not differ statistically among
the three groups. The weight and body mass index of the early
maturers were consistently higher than those of the late maturers over
the entire period of the study.

Conclusions : Critical body weight and body mass index must be
aftained for menstruation to be aftained and the age at menarche is
largely determined by the childhood growth. In addition, it seems that
childhood growth and age at menarche are associated with adolescent
weight and body mass index.
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Table 1. Comparison of height, weight and BMI between completely followed-up
and withdrawn persons at baseline measurement in females

Variables Follow-up Withdrawn t

Height(cm) 1172146 117.7+4.7 0.77
Weight(kg) 20.0+2.5 201422 045
BMI(kg/m?) 145+1.1 145+1.1 0.11

BMI : Body Mass Index

Table 2. Physical growth from age 6 through 17 in females

Height(cm) Weight(kg) BMl(kg/m?)

(?S;r) Mean+SD cm/year Mean+SD cm/year Mean+SD

6 117.214.63 - 19.9+2.45 - 14.5+1.13
53 13

7 12254495 22.843.36 13.94+1.30
6.0 2.8

8 128.5+5.31 25.6+4.42 154+1.82
53 35

9 133.8+5.98 29.1+5.58 16.1+2.07
7.1 5.1

10 140.9+6.74 34.2+7.06 17.1£2.43
6.3 58

1 147.246.99 40.0+8.53 18.3+2.74
64 6.1

12 153.6+5.77 46.119.58 19.4+3.25
26 42

13 156.1+4.97 5031946 20.5+£3.20
22 2.0

14 158.4+4.79 52319.01 20.8-£3.10
0.7 14

15 159.2:+4.171 53.74+9.01 21.213.04
0.1 05

16 159.2+4.73 54.2+8.80 21.3£3.00
03 1.5

17 159.6+4.76 55.7+9.12 21.843.14

SD : standard deviation, BMI : body mass index
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Age of Number Height(cm) Weight(kg) BMi(kg/m?) o
menanrche Mean+SD Mean+SD Mean+SD 6419 BA2 117.2cmo|$1 0.0
= o) = - Q-
9 1 143.8+0.00 37.54+0.00 18.10.00 Aol dofuhs A7l 9~1242 2
10 4 152.7+6.33 45.1+8.63 19.24+2.28 A= ST, B3 9~104)9) AH 7.1em
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Table 4. Height, weight and BMI of early, intermediate and late maturers
- Age at onset . .
k 2
The timing of menarche Height(cm) Weight(cm) BMi(kg/m?)
of menarche Mean+SD Mean+SD 0 Mean+SD b Mean--SD 0
Early
(n=24) 11.3+0.60 151.5+5.25 <0.01 45.2+9.08 0.38 19.54+2.89 053
Intermediate
12.60.40 154.9+4.68 48.1+8.67 20.0+3.14
(n=60)
Lat
y 1373049 155.9+5.35 47.0£8.21 19.3+2.93
(n=34)
Total 12.7+0.96 154.5+5.20 47248.62 19.7+3.03

SD : standard deviation, BMI : body mass index
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Mean height of the early, intermediate and late maturers according to age.
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Mean height velocity of the early, intermediate and late maturers
according to age.
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Figure 3. Mean weight of the early, intermediate and late maturers according to age.
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