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The timing of sexual maturation and secular trends of
menarchial age in Korean adolescents

Mi Jung Park, M.D., In-Sook Lee’, Eun-Kyung ShinT, Hyojee J()ungT and Sung-I1 Cho, M.D."

Department of Pediatrics, Sanggye Paik Hospital, Inje University College of Medicine,
College of Nursing’, Seoul National University,
School of Public Heal[hf, Seoul National University, Seoul, Korea

The purpose of this study was to evaluate the timing of sexual maturation and secular
trends of menarchial age in Korean adolescents.
Methods : Nine hundred eighty two school students and 119 university female students were in-
cluded. Tanner’s pubertal assessment method was applied using a self-assessment sheet with pic-
tures for their developmental stages. A medical checkup database from 1,156,022 women was also
used to analyze the age of menarche from the year 1900 to 1980.

Results : Onset of puberty was at 11.3=1.3 years(y) in girls and 12.1£15 y in boys and total pu-
bertal duration was 3.6 y in girls and 3.3 y in boys. Height at the onset of puberty was 146.1£7.9
cm in girls and 152.7+£9.8 c¢cm in boys. Weight at the onset of puberty was 39.3+6.9 kg in girls and
4771144 kg in boys. The mean age of menarche was 12.0+1.0 vy and mean age at nocturnal emis-
sion was 12.3+1.8 y. By age ten, 3.0 percent of girls experienced menarche, which increased to 41.1
percent by age 12, and 98.0 percent by age over 15. By SMR 2 breast stage, 18.2 percent of girls
experienced menarche, which increased to 66.1 percent and 91.7 percent by SMR stages 3 and 4,
respectively. By SMR 2 pubic hair stage, 52.0 percent and by SMR 3, 93.8 percent of girls experi-
enced menarche. While the menarchial age of women born around 1980 was 12.4+1.1 y, the menar-
chial age of women born around 1990 was 12.0*t1.1 y. Age at menarche has been advanced approxi-
mately by 2 years between 1900 and 1980 birth cohorts.

Conclusion : There was a downward secular trend in pubertal timing. Age at menarche has been
advanced by 2 years during the last 80 years. Further large scale, prospective studies, including in-
spection by specialists, are needed to provide reference data for pubertal timing in Korean adoles-
cents. (Korean J Pediatr 2006;49:610-616)
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Table 1. Distribution of Study Subjects

Grade Cases(male/female)
Elementary School 4 174(88/86)
5 179(89/90)
6 184(94/90)
Middle School 1 150(71/79)
2 112(57/55)
3 113(55/58)
High School 1 70(34/36)
University 1 119(0/119)
Middle to old aged women 1,156,022
Total 1,157,123
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Table 2. Timing of Sexual Maturation

Girls Boys
Tanner Breast Pubic hair Genital Pubic hair
stage stage(yrs)  Stage(yrs) stage(yrs)  stage(yrs)
mean*SD  mean=*SD meantSD  mean®SD
2 11.3*+1.3 123*+1.2 121%+15 122+1.3
3 131+1.7 14.0*14 141+15 139%1.3
4 14.0*14 144+11 149+1.0 150£1.1
5 149*1.2 15.0*£1.3 154+1.0 156£0.7
—  ® | PHB: 150
S e M © BB 149
= { PH4 144
' - { PH3: 140
e L L B4 140
erE G B3 131
88— PH2: 123
—T——y M 120
----------- R B TS Age (year)
9 10 11 12 13 14 15 18 17
Girls

' 1E: 123
= FH2: 12.2
,,,,,,,,,,,,,, R Age (year)
G2: 121
9 0 11 12 13 14 15 18 7
Boys

G : genital stage, PH : pubic hair stage, E : nocturnal emission

Fig. 1. Sequence of sexual maturational events.
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Genital stage in bows

Pubic hair stage in boys

Fig. 2. Proportion of genital and pubic hair stages by age group in boys.
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Fig. 3. Proportion of girls who had started menarche by age.

Table 4. Percentage of Menarche
Stage

Experience by Tanner

Girls

Tanner stage

Breast stage Pubic hair stage

%(cases) %/(cases)
2 18.2(30/165) 52.0(51/98)
3 66.1(111/168) 93.8(120/128)
4 91.7(88/96) 95.0(56/59)
5 100.0(21/21) 100.0(10/10)
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Table 5. Cumulative Percentage of Age at Menarche by
Birth Cohort

Age at menarche

Birth year

<10 11-12 13-14 15-16 =17
1900-1909 0.32 1.26 9.95 49.92 100
1910-1919 0.17 0.76 8.72 45.86 100
1920-1929 0.08 0.52 8.62 45.90 100
1930-1939 0.15 0.61 9.40 44.33 100
1940-1949 0.22 1.04 15.63 56.46 100
1950-1959 0.35 2.42 31.12 78.22 100
1960-1969 0.42 3.97 46.69 93.58 100
1970-1979 0.48 412 45.48 93.94 100
1980-1989 0.51 476 49.60 97.27 100

Table 6. Odds Ratios for Advance of Menarche by Birth Co-
hort Comparison

Ie . Odds 95% confidence P-
omparison T .

ratio interval value
1980's vs. 1970’s 1.2 1.08 1.36 0.001
1980's vs. 1960’s 1.2 1.05 1.32 0.006
1980's vs. 1950's 2.7 2.40 3.03 <0.001
1980's vs. 1940’'s 8.0 7.10 8.95 <0.001
1980's vs. 1930’'s 13.8 12.25 15.45 <0.001
1980's vs. 1920’'s 13.2 11.73 14.83 <0.001
1980's vs. 1910’s 13.2 11.66 14.89 <0.001
1980’'s vs. 1900's 11.2 9.22 13.49 <0.001

“Estimated by multinomial cumulative logit model
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Table 7. Previous Studies on Menarchial Ages in Korean Adolescents

Reference Year Subject Cases No.
Ha, et al.(Ref 2) '90  Middle school Grade 1-3 3,997 Tanner Agely) % of menarche
2 13.0+1.2 51.6
3 135+1.7 885
4 139+18 974
5 144+13 100.0
Hong, et al.(Ref 3) '93 University student 7,761 Birth year Menarchial age mean age:13.7 y
'63 141 y
'69 137 y
73 135y
Hong, et al.(Ref 4) '94 Elementary S. Grade4- 6,586 Mean menarchial age: 128 y
i 2
High School Grade Tanner Girl Boy
Breast Pubic hair Genital Pubic hair
2 110 y 129 y 127 y 132y
3 126 y 142 y 142 y 144 y
4 142 y 151y 154 y 156 y
5 157 y 160 y 161 y 16.0 y
Kim, et al.(Ref 5) 97 Middle school Grade 1- 4786 Mean menarchial age: 124 y
High school Grade 3
12y 11.4+0.7 y
14y 122409 y
16 y 123F09 y
18 y 128*F11 y
20y 132*11y
shall#} Tanner'” 7ol 9la] ojzh= 1154, WA= 116M2 ® oF 1d 591 12347 vehd 3719 S} 9]5te] Aste)
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