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ABSTRACT

The age of menarche is gradually decreasing not only in Korea but also around
the world, and is affected by genetic inheritance, physical traits, and the nutritional
status of the individual. This study examined the average age of menarche of female
adolescents and compared the physical traits, their mother’'s menarche age, health
status, perceived body shape and self-rated health status, lifestyle, and dietary attitude
between adolescents who experienced early menarche and normal menarche. The
subjects of this study were 1,009 female teenagers aged 12-18 years who had
experienced menarche in the 2013-2017 Korea National Health and Nutrition
Examination Survey. From 2007 to 2017, the average menarche ages of the 12-18
year-old-female adolescents have declined gradually with each passing year, which
indicates an increase in the ratio of people who experience early menarche. A
comparison of the menarche ages between two groups of 12-14 years and 15-18
years old, according to the general characteristics, showed that the ratio of early
menarche was higher in the 12-14 years group. The results of anthropometric
measurements, including body weight, waist circumference, and body mass index
(BMI), showed that all measurements were higher in the early menarche group than
in the normal menarche group. An analysis of BMI based on the criteria of the
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Korean Society for the Study of Obesity determined that the ratio of underweight
was high in the normal menarche group. In contrast, the rate of obesity was high
in the early menarche group. The mother’s menarche age was lower in the early
menarche group. The percentage of female adolescents who have tried weight-
control for one year was high in the early menarche group, and their sleep time
was longer than the normal group. The drinking and smoking experience was similar
in the two groups, but the age at which drinking began was younger in the early
menarche group. The ratio of people who thought that they were obese was
significantly higher in the early menarche group. In an analysis of dietary attitudes,
the proportion of people who have been educated in nutrition was significantly
high in the early menarche group.

Key words: early menarche, female adolescents, anthropometric and behavioral
factors, 2013-2017 Korea National Health and Nutrition Examination
Survey
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Table 1. General characteristics of the subjects

Variables N %
All student responders 1,009 100.0
All mother responders 857 100.0
Age

12-14 420 41.6

15-18 589 58.4
Menarche age

Early menarche 361 35.8

Normal menarche 648 64.2
Household income levels

Low 123 12.2

Middle-low 239 237

Middle-high 329 32.6

High 318 315

D ‘Early menarche’ = Age at menarche <12,
‘Normal menarche’ = Age at menarche =12

5]
A3, 20100 ®]3f 2011490] FojFog
om, 2012¥~201390l% 1 o |3} Z}o]
UAo 201195 ALJstale= 201397449
7 Aol vlg) 2014WRE 201797H4] -9
o2 W JeERGTHp<0.05). A=E =7 27

S Yepd AitolA= 20074d0] 271 %
AA9 HE
73S A %

8

N5

o

o o o pu
T

2 o L

N
N

i

2 26.0%91, 2017

Jado] Bl&2 32.2%
A9 AFEo] e
17} Uhetek(p<0.05)

am
%
N
§p
B

2 hu
[¢]



o= OA+ FAE0l =2 A0 ME

Table 2. Comparison of the average age at menarche
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Year Age at menarche? (year) F-value Early menarche? Normal menarche  x’-value
2007 12.32 + 1.17% 38 (26.0) 108 (74.0)
2008 12.25 + 1.08% 71 (21.6) 258 (78.4)
2009 12.28 + 1.10® 84 (21.7) 303 (78.3)
2010 1241 + 1.36° 67 (22.5) 231 (71.5)
2011 12.15 £ 1.21% 82 (29.4) 197 (70.6)
2012 12.24 + 1.28° 8.49° 68 (28.1) 174 (71.9) 68.84"""
2013 12.26 + 1.21% 67 (26.6) 185 (73.4)
2014 11.74 + 1.09¢ 78 (44.1) 99 (55.9)
2015 11.83 + 1.11¢ 77 (38.5) 123 (61.5)
2016 11.84 + 1.13¢ 80 (40.6) 117 (59.4)
2017 11.95 + 1.13« 59 (32.2) 124 (67.8)
Total 12.15 + 1.19 771 1,919
YMean * S.D., Values with different superscripts are significantly different among the column by Duncan’s
multiple range test at p<0.05
z)n(%)
"p<0.05, “""p<0.001
3) 9ty B4 o 27 A7) Hlw 27] 272 28.9%, & 27L& 71.1%2 AFo]
ot P 27 Ajol 2 utael 5y ROPEFH £7] 249 HlEe] fepHom S
o) Bl Table 33 2t} 12~1440] 27] 274 SFAHPC.001). &5=9iok W ofwoli= 5
AHoZ {FolAQl Zo|7h gl
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Table 3. Comparisons of the age of menarche according to the general characteristics

Early menarche

Normal menarche

. 2_
Variables (0=361) (n=648) x*—value
Age(years)
12-14 191 (45.5) 229 (54.5) ‘e
29.45
15-18 170 (28.9) 419 (71.1)
Household income levels
Low 38 (30.9) 85 (69.1)
Middle-low 91 (38.1) 148 (61.9) 295
Middle-high 114 (34.7) 215 (65.3) '
High 118 (37.1) 200 (62.9)
Anemia?
Yes 29 ( 8.8) 52 (8.9
0.002
None 299 (91.2) 531 91.1D
])n(%)
YExclude missing value (Early menarche : n=33, Normal menarche : n=65)

* ok

p<0.001
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Table 4. Comparison of physical measurements and mother's menarche age

Early menarche?

Normal menarche

Variables (n=361) (0=648) t-value or x*—value

Height (cm) 159.87 £ 5.2 16032 £ 5.6 1.28
Weight (kg) 55.54 % 10.0 5391 * 10.0 0.60
Wiaist circumference (cm) 7035 £ 8.2 68.60 = 8.1 1317
BMI (kg/m?? 2168 + 3.4 2092 = 34 120"
BMI (kg/m)?

Low weight? 58 (16.1) 141 (21.8)

Normal 244 (67.8) 434 (67.2) 10.55°

Obesity 51 (14.2) 56 (8.7

Severe obesity 7 (19 15 (2.3)
Age at menarche of mother 13.19 + 1.48 13.68 £ 1.45 0.001"""
"Mean + SD
2>n(%)
¥ MiI=(weight, kg) / (height, m)?
4)BI\/H level ‘Low weight = BMIK 18.5, Normal'= 18.5=BMI<25, ‘Obesity’ = BMI=25, ‘Severe Obesity’ = BMI=30

"p<0.05, ""p<0.001
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Table 5. Comparison of the health behavior according to early menarche and normal menarche

Early menarche Normal menarche 2
(1=361) (0=648) x“—value or t-value
Weight control for 1 year?
Try 294 (81.4) 486 (75.0) 548"
Do not try 67 (18.6) 162 (25.0)
Average sleep time (hours/day)
Less than 7 hours 192 (53.2) 411 (63.4) ot
More than 8 hours 169 (46.8) 237 (36.6)
Drinking experience for lifetime
Yes 87 (24.1) 173 (26.7) 0.8
None 274 (75.9) 475 (73.3)
Smoking experience for lifetime
Yes 20 (5.5 58 (9.0) 378
None 341 (94.5) 590 (91.0)
Drinking age? 1425 + 3.1 1519 + 2.0 14.00"
Smoking age 1415 £ 20 1426 £ 1.6 1.23
Sitting hours a day
Less than 5 hours 21 (5.8 39 (6.0)
6-9 hours 98 (27.1) 153 (23.7) 1.9
10-13 hours 172 (47.6) 312 (48.3)
More than 14 hours 70 (19.4) 142 (22.0)
Number of weekly muscular movements
0-1day 317 (87.8) 562 (86.7)
2-3days 34 (9.4 71 (11.0) 0.75
4-5days 10 (2.8 15 (2.3)
Number of weekly walks®
Less than 3 days 95 (31.6) 172 (33.0) 0.17
More than 4 days 206 (68.4) 350 (67.0)
Dn(%)
?Mean % SD
YExcept missing value
p<0.05, “"p<0.01
oy Ase 2ds] s = & 5 A 73 oA Aol fojF o' EQITHp(0.01).
Fh wEL SAIG36W, AEGA 2 215 B SF U B4 § o, BE FA AL

H(21.3%), AS37t =8 249H(Q2.4%) 0= Axt AFo A= F2lZQl Zfo] ok
ojifo] AFS A Fofl =8TE & 5+ A @+ | 274 o] 14.25 +
E3 3. 1A, A 274 0] 15.19 + 2.0 &7 %

7 2o| FOIsH we Ao tehdrh(p0.05).
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Table 6. Comparison of the subjective status according to early menarche and normal menarche

Early menarche?

Normal menarche

x*~value

(n=361) (n=648)
Subjective health status
Good 184 (51.0) 375 (57.9)
Moderate 159 (44.0) 249 (38.4) 4.72
Bad 18 ( 5.0 24 (3.7
Subjective weight status
Underweight 44 (12.2) 116 (17.9)
Normal 162 (44.9) 329 (50.8) 1523
Obese 155 (42.9) 203 (31.3)
Continuous depression for more than 2 weeks
Yes 35 (9.7 72 (11.1)
No 326 (90.3) 576 (88.9) 04
Stress status
Do not feel much 261 (72.3) 450 (69.4) 0.01
Feel it very much 100 (27.7) 198 (30.6)

l)n(%)
""p<0.001

At
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Table 7. Comparison of the dietary habits according to early menarche and normal menarche

Early menarche” Normal menarche )
(n=361) (n=648) K value
Frequency of Breakfast?
5-7 times/week 228 (63.2) 386 (59.6)
3-4 times/week 55 (15.2) 96 (14.8) 235
1-2 times/week 37 (10.2) 85 (13.1)
None 41 (11.4) 81 (12.5)
Dietary supplements
Yes 98 (27.1) 176 (27.2) 0.00
No 263 (72.9) 472 (72.8)
Nutrition education experience
Yes 107 (29.6) 131 (20.2) 1142
No 254 (70.4) 517 (79.8)
Awareness of nutrition labeling
Yes 338 (93.6) 601 (92.7) 0.28
No 23 (6.4 47 (1.3)
Use nutrition labels when food is consumed
Yes 122 (36.1) 190 (31.6) 1.96
No 216 (63.9) 411 (68.4)
Dietary status
Yes 52 (14.4) 87 (13.4) 0.20
No 308 (85.6) 561 (86.6)
Un(%)
YFrequency of breakfast for the last one year
""p<0.001
Iv. 2% A7) 27 A kol 12.61419141 11.88
A2 asiths Bug Avst fAstged 2
£ A7 FUARIIERA Ae7Igt Al771 27 2742 A ojshaio] vl 20074

(2013~2017)% olgste] ozt Fadel 23 A © 96.098A% 201790l 32.2%2 Z715k=

fu

Foll mE 27 A7 HeFAIE FRlstal, A AskS Hol AR} 274 o] 27|51 9les

u £ 44.1%2 THE o]
S5 P54 et Aol 4= AT wig) 27 274 o] v go] M =2 Aoa U}
E A7ET} o2 HAd9 Hdt 24 A% ERgthHan et al. 2015).

2007¢9] Bt 27 A¥ 12.3249014 20174 ZAPAAFEC] utd EA] nE AT B
Bt 274 AFA 1152 HolRle BF2 2 o oz y4ado] deoja] SojF ol xjolz} Lpet
A ol Avts BNt AR Korean e 15~ 184014 7] 274 ¥ Hleol

Youth Health Behavior Web-based Survey) 28.9%0]1 12~14M014 7] 23S A3t 1|
HAA=E o]-&3t AollA 1988 FAYFE 2002
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