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ABSTRACT

The associations between dietary, body composition and sexual maturation were investigated among Korean girls of pu-
bertal age in this study. Dietary intakes were collected by 3 day food records, body compositions were measured by bio-
impedence analyzer and sexual maturation stages were determined with a self-administrated questionnaire using Tanner
stages in 1,114 girls 9 ~ 13 years of age. Girls were divided into early maturation (EM) and late maturation (LM), ba-
sed on the comparative maturation stages of breast and pubic hair among the same age groups by months. Subjects were
excluded if their stage of maturation could not be divided into early and late groups. EM and LM groups consisted of
42.8% and 38.9% of subjects by breast stage and 67.4% and 22.8% by pubic hair stage. Girls in LM group had signifi-
cantly lower in height, weight and bone mineral contents (p <0.05). When nutrient densities of average daily intake of the
two groups were compared, folate density was significantly higher among the LM group of breast stages (p <0.01), and
Ca, P, K, Vit. By, Vit. B, and folate densities were significantly higher among the LM group of pubic hair stages (p <0.05).
These results show that intakes of some micronutrients differ between children with faster and slower sexual maturation
velocities at early pubertal stages. More longitudinal studies are needed to confirm whether such differences are consis-
tent throughout the pubertal period. (Korean J Nutrition 40(1) : 58 ~68, 2007)

KEY WORDS : children, nutrient intake, sexual maturation velocity, body composition.
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Table 1. Distribution of subjects’ maturation stages with different
sexual maturation velocities
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Table 2. Characteristics of pubertal girls with different sexual ma-
turation velocities

(A) Pubic hair stages by breast stage groups n (%) (A) Breast stage groups (Mean = SE)
Stages Late mature group Early mature group Late mature Early mature
: 330 ( 68.2) 131 ( 303) group (n = 477) groug’ (2:13323)
+ +
5 116 ( 24.3) 144 ( 33.3) Age (monfhi)ﬂ 1358 + 9.1 136. N :
; =+
3 28 ( 59) 119 ¢ 27.5) Height (cm) 1465 £7.4 1496 * 74
) - n
4 3( 06) 39 ( 9.0) Weight (k%) 40.1 *9.0 439 £ 87
n
Total 477 (100.0) 433 (100.0) BMI (kg/m") 185 30 195 4+ 29
(B) Breast stages by pubic hair stage groups n (%) Sexual maturation stage
Breast™™” 1.9 =05 32 £ 06
Stages Late mature group Early mature group s
Pubic hair 1.4 £0.6 22 = 10
1 68 (9.1 0( 00
Body composition
2 20 ( 54.6) 26 ( 10.2) cx
Lean mass (k@) 30.1 £49 323 = 48
3 240 ( 32.0 156 ( 61.4)
Fat mass (kg) 100 +50 116 = 52
4 32( 43 70 ( 27.6) ) x
Mineral mass (kg) 22 *04 23 * 04
5 1C 0D 2( 08)
Bone status at
Total 751 (100.0) 254 (100.0) left calcaneus .
Distribution subjects were significantly different between groups BMD (g/cmd) ™" 0.44 + 0.07 0.46 + 0.07
by xy-test at p<0.0001 o
v P BMC (@) 151 033 161 = 035
st glos A Aeo) BustA Mt 2 g At risk of overweight (%) 13.2 21.0
“ Overweight (% 4.0 58
Qolt). Sube] ASES J)Eo R e LM 285 EM 1 ool &)
(B) Pubic hair stage groups (Mean £ SB)

9 529 A= dAst 559 HAsEE 71F0E v
LM 5% EM 289 32 Ao DAl 24249 &0
g A Table 13 231 7 £l 25t 2Jo]7}
Ak (p <0.0001).
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& F 259 AAASA Y AT/3E Table 290 A=A
(]

o)y, FH AL 146.5 cmE Center for Disease Con-
trol (CDC) Growth Chart™& 7]=2=2 135.570€2) 50%
of sldshs 146.0 cmXL.th &3 7100 75%°) Gk
151.0 cmEoh= Agieh LM 289 33 A5 40.1 kg
27 o] CDC Growth Chart®] 135.57092] 50% (38.5
ke) 2} 75% (44.5 kg) & FIF ATk HEY s
L EM 159 vt 932 136.37092 Hd A3 149.6
cm= CDC Growth Chart®] 136.57192) 50% (146.6 cm)

Late mature
group (n = 751)

Early mature
group (n = 254)

Age (months)™™* 1356 +95 1401 +89
Height (cm)*** 147.3 +02 1509 +0.3
Weight (kg)™™" 416 +03 445 *+05
BMI (kg/m?) 190 +£0.1 194 02
Sexual maturation stage

Breast™™” 23 +0.1 31 =01

Pubic hair™* 1.3 =01 3.1 01
Body composition

Lean mass (kg) " 30.8 +0.1 33.0 +03

Fat mass (kg)* 108 +02 11.5 +03

Mineral mass (kg) ™" 22 *0.1 24 +0.1
Bone status at left

Calcaneus

BMD (g/cm’) ™" 0.45 + 0.01 0.46 £ 0.01

BMC (g™ 1.54 + 0.01 1.63 = 0.02
At risk of overweight (%) 17.0 18.9
Overweight (%) 4.6 A7

*! Averages of the two groups are significantly different by stu-
dents’ t-test (=xx: p<0.001)

=1 Averages of the two groups are significantly different by GLM
after adjusted for age (x: p<0.05, *+x: p <0.001)

% 75% (151.0 cm) 8] F3kol) sfgglon, Ht AT 43.9
kg2 CDC Growth Chart®) 136.57042] 50% (38.9 kg)
¢} 75% (445 kg) 8] T ATk SR TR
LM IEY B9 €32 135671120, 2o wAgsh
B AL 147.3 em® CDC Growth Chart?) 135.57)
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k= 151.0 cmX o} 2G4t} 9302 RAS LM 159
Hit AFL 41.6 kg7 )= CDC Growth Chart®] 135.5
N2 50% (385 kg) &} 75% (44.5 kg) ) &3 Axel
HFPy, S5 Y552 vhe EM 259 Hi 493
14017082 €502 RA% A A% 150.9 cmE= CDC
Growth Chart®] 140.570€9] 50% (149.1 cm) =} 75%
(154.1 cm) &) Z31) i3 x, ¥ oz BAYs et s
2 445 kg© & CDC Growth Chart?) 140.5742¢) 75%
2l 46.7 kgoll 7AsiT).

e ASER We LM 282 EM 2890 vls €3,

Al A, BML, AAH=, AX3E, 77125, BMD, BMC
7} B w@gton] 49HE At BF fg 2ol7t
Aot (p <0.00D). R H&EERE Ve F I52 930
FAEQ Aot oy o7 AR ¥ LM 159
BMIE Al BE AAASA7F EM 5l vlaf 28t
Al 23k (p <0.05). A= Al71el WE Al e B% o
2 79} vlas) 24, Kaplowitz 2] d7toA4 1839
o] W]l oz} o]0 E thato & 54, 74, Aol F3F =
ARt AT B o] wErE AAEe] 71 7
o] FolFom, AR A&o] MEFE & HA0E A
o}, 3 BMIS} &g A 7AISE 9AlelA <kl gt
A YeRAch Boot 5 ATelME 2952 4~2041
o] oSS o P u, A s AT T w
2 ST} Rl S7hslel 4 A% wolgl FUs o
£ =& 7ol 9Tk Van Lenthe 5 134)9] o{gkA)
983 o FuH AT Al H2d AR 5t
Aol & AHT AFol wE 72l BMIS skin fold
thickness2} &o] %3kom, Garn 57 Q7o osbd w=
A A o] =A Ase Jurd 55A7F 30% ©l
do] Y Whs 102 Ao} vWIE 5o o] 2 A
o7 ZAMEIL Lee 5% A7olAe 7TH0A 23412] ¢
Us ditoz @ v Adsee] WiVt SvikeE Y
=t feeHl Frksllon, 7, A%, BMI, FaAH5A,
A =5 908 Zrskint (p < 0.001). Li 529
9~12419] o3k 36042 o & ATFelME 42
d s AP S7F S5 719 AlFe] fs S
ou] BMI, AR WEE, 4%, U 9N A s @

A7} Z71el w} olmow F7ke Aow zalEglh

21} o] 7129 At oh} 2 ATelME A =3t
AT4e) sk #AZE 2 A02 ZAE .
CDC Growth Chart™& 7]#2% BMI7} 85ths 23}t

31 95thd] o5l 98 AAFT AFTOR HIsIE v,

Y ASER vhe 15 Foll LM 259 3AF 987
< 13.2%33 EM 152 315 9832 21.0% 30k BMI
7} 95thE 238hs A58 A2 W0l o /%
o AEEE UE LM I8 4.0%7F BHZF0190 1, EM
259 5.8%7F BAG TRtk SR ASERE Ve LM
I8 MAFE YL 17.0%, FAFTE 4.6%%53, EM
a8 HAF AFEL 18.9%, HFAFTL 4.7%Tk o]
ANE T8, d50] =2 Jaroh wE o] AlF 4
ey BAIFTY vEo] 22 4S89 4 ATk Ri-
beiro ' A7-oIME 379 10~154 ofzloigdolE
Ao g w 253 ool 32.7%7F HAFo|H o,
d%o0] mMEFS Btk BAVE B Zlo g Jepstth £t
v R Juul 0] 6~19.94] 11008 2] oigAS o)
oz AT 3 Az, BMIZE §3F gt 52 olidxz) w
2 590 s o8 BA (p <0.000D) 7 b R

2 A & A7 Anpe} AEsith

3. YRR T2 28 8 FINF Hlw

T e UiE 25 LM 259 191 1Y
o= AHFE 1,630 keal, EM 189 191 1Y B4t )
YA A3 1,609 kealZ LM IF9 oluix] A3 o]
%oy FARHCE feldt Aol ek 2R Asn
2 U 284 LM 159 10 1Y 3 oviA] AH
< 1,612 kecalol¥, EM 259 191 14 F# =] 43
2 1,602 kcalZ LM 1F9] oflL]x] A 3o] wgkor}
T ASER vie 258 rRVIAE fogt Alole
ok ©RhE, A, AR RE FEEE v vEe
e AsE2 Uie LM 15°M 57.6%, 26.9%, 15.5%
A1, EM IEolM 57.2%, 27.3%, 15.6%%1 11, S5 A
52 he LM 289l 57.1%, 27.2%, 15.6%%.2™, EM
IFMNA 57.4%, 27.2%, 15.4%% 2+ Ak & xjo)7}
ALk, =) FRFH71E Vol JEha 3~19419) olux]
AR &L B3E 50~70%, AW 13~30%, ©8E 7~
20%% 43¢ B5 @rsts, A, gl A HlEo]
-3t Aoz FAETHTable 3).

el s g e 28 LM 28L& EM I8l
Hg) BeshE, 24, QL 2, HIER] A, HIERI B, H]E]
B, BIENI C, ¢k, Ao, Fu2HE, olaZehde] U
57F E3kon, o] F Aty "R f2gt alolrt st
(p<0.01, Table 34). +82] AsE= e 5= LM
TIEE A A, 2 9l =R, e A, viER] B, b
el B, Yololal, HIER C, o}l AL AlojAdg., A
&2 WErF EM 15l 8|3 9keH, o] F 24, 9,
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Table 3. Comparison of energy and nutrient intakes of the two groups with different sexual maturation velocities

(A) Breast stage groups

Nutrients Late mature group (n = 477) Early Mature group (n = 433)
Energy Intfake Mean * SE Mean = SE
(kcal) 1630 + 379 1609 =+ 382
(% from protein) 165 = 231 156 £ 261
(% from fat) 269 = 500 273 £ 547
(% from carbohy drate) 576 *+ 585 572 = 6.36
Nutrient infakes

Nutrients intake per 1,000 kcal <EAR (%) Intake per 1,000 kcal <EAR (%)
Protein (g) 386 = 5.7 1.3 388 = 643 3.0
Fat (@) 298 = 5460 - 302 £ 6.08 -
Carbohydrate (g) 144 =+ 146 - 142+ 158 -
Calcium (mg) 305 =+ 8638 21.8 293 £ 955 25.9
Phosphorus (mg) 588 + 856 48" 579 =+ 915 9.7
Iron (mg) 536 1.19 14.1 539+ 129 18.7
Potassium (mg) 1202 £ 242 - 1176 =255 -
Vitamin A (RE.) 313 *£120 12.6 302 *134 18.2
Sodium (mg) 1960 =+ 465 - 2010 + 508 -
Vitamin B) (mg) 065+ 016 65" 062t 016 1.1
Vitamin B: (mg) 065+ 0.4 12.0™ 063 0.4 18.2
Niacin (mg) 799+ 187 6.7 811+ 228 10.6
Vitamin C (mg) 43.1 = 270 15.9 407 = 321 208
Zinc (m@) 448 = 0381 7.3 458 = 0.89 9.9
Vitamin B, (mg) 100+ 022 6.5 1.02+ 027 8.3
Folate ()" 113 £ 346 212 107 + 325 263
Fiber (g) 257+ 093 - 251 091 -
Vitamin E (mg) 761 £ 256 - 762+ 289 -
Cholesterol (mg) 177 = 701 - 175 = 687 -
Isoftavone (mg) 545+ 478 - 534+ 457 -

7E

slEl B, vlER B,, gAle} f44& Ape)7) AT
(p < 0.05, Table 3B). #A2] Aol 2Jshd FUdAa A3
ZFE7E L oA offlolm %A AHF AdEI7E LRE ofRlo]
B} A A A7 w2k ek Britton 50 AT
off gJshd Wk ouix] e gyt ko] dddo] 9l
o niglyl Coj AHe &8 T 2o Aol alrka
rste] B Aol A} 4HE88ith De Ridder 579
A AT B B AR AHe =2 A4 s
7} Ago] drkar 3jo] o] A HJA] & :rL«] A} A
sI3ick Li 57 el <Jehd e} Aso] 3dA o]l
739 25A) okl AR} Ao, UEFS AdFFo)
FoEA ko) # Aol s Folgt Ajol7) il
Table 3¢l 2} 775 2 =9 JFd3715"2] EAR (Es-
timated Average Requirements) 2t} A& 3] @& vl&
& vepdlch 19 A5EE e EM 189 994 A
#2o] EARRL}L w8 ulgo] LM 159 3% A3|go)

EARRT $2 )& B} 5310w, 359 YSER vhr
IEE sRPEHIE 49 ASER e LM 189 7
#3 @4h EM 159 2, vel C, @A) S5 A5
T2 vhe LM 289 249 4L EM }—J e, AR,
HlERR] A, vlEll B, BIER] C, 4ke] B9 47 %°] EAR
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Table 3. Continued

(B) Pubic hair stage groups

Nutrients Late mature group (n = 751) Early mature group (n = 254)
Energy intake Mean =+ SE Mean =+ SE
(kcal) 1612 +14.2 1602 *=24.6
(% from protein) 156 = 24 154 + 25
(% from fat) 272 + 53 272 + 53
(% from carbohydrate) 571 + 6.1 574 + 6.2

Nutrient Intakes

Nutrients Intake per 1,000 kcal <EAR (%) Intake per 1,000 kcal <EAR (%)
Protein (@) 389 = 022 157 384 £ 0.38 7.1
Fat (@) 302 £ 022 - 300 + 037 -
Carbohydrate (g) 142 £ 056 - 143 £+ 098 -
Calcium (mg)™* 304 + 3.35 230" 284 + 582 378
Phosphorus (mg) ™ 588 + 3.21 53" 569 * 558 17.3
Iron (M@) 535+ 0.05 15.6™ 545+ 0.08 29.1
Potassium (mg)** 1199 = 899 - 1147 =156 -
Vitamin A (R.E.) 3N + 475 144" 300 =+ 82 28.0
Sodium (mg) 1993 *£18.1 - 2023 +314 -
Vitamin 8, (mg)™” 065+ 001 6.9 0.61 + 0.0 13.8
Vitamin B, (mg)*** 065+ 0.01 140" 061 = 001 28.0
Niacin (mg) 8.02 = 0.08 7.6 800+ 013 18.1
Vitamin C (mg) 428 £ 1.11 17.8™ 404 = 193 28.7
Zinc (mg) 455+ 0.03 7.6™ 4.49 = 0.06 18.9
Vitamin Bs (mg) 1.00 = 0.0 7.6 1.01 + 0.02 18.9
Folate (ug)” 112 £ 128 23.8™ 106 £ 222 36.6
Fiber (g) 256 £ 0.03 - 249 + 0.05 -
Vitamin £ (mg) 7.64 = 0.10 - 7.77 £ 018 -
Cholesterol (mg@) 177 £ 2580 - 174 + 434 -
Isoflavone (mg) 539+ 0.18 - 581 £ 0.32 -

*: Averages of the two groups are significantly different by students’ t-test (x+: p<0.01)
=: Averages of the two groups are significantly different by GLM affer adjusted for age (+: p<0.05, #*: p<0.01, =+x: p<0.001)
+: % of subjects below EAR is significantly different from Early Mature Group by x*test (+: p<0.5, ++: p<0.01, +++: p<0.001)
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Table 4. Frequently consumed dish items by groups

BEEES G 400 5868, 2007 /65

Breast Pubic hair
Rank Late mature group Early mature group Late mature group Early mature group
(n = 477) (n = 433) (n =751) (n = 254)
ltems % Items % items % [tems %
1 Kimchies 7.68 Steamedrice 7.24 Kimchies 7.62 Kimchies 7.34
2 Steamed rice 7.05 Kimchies 7.12 Steamedrice 6.96 Steamedrice 7.05
3 Mik 7.02 Mik 6.62 Milk 6.93  Milk 6.58
4 Baked seaweed 3.22 Baked seaweed 2.65 Baked seaweed 3.23 Baked seaweed 291
5 Steamed rice and 295 Snack 057 Steamed rice and 233 Steamed rice and 262
ceredls cereals ceredls
6 Snack 2.10 Steamedrice 2.48 Snack 2.11  Snack 2.43
and cereals
7 Steamed brown rice 1.76 Kimchi stew 1.69 Steamed brown rice 1.91 Steamed brown rice 1.79
8 White radish kimchies 1.59 Steamed brownrice 1.65 White radish kimchies 1.64 White radish kimchies 1.54
9 Ice cream 1.556 White radish kimchies 1.60 Ice cream 1.48 Ice cream 1.53
10 Kimchi stew 1.28 Ice cream 1.52 Soda 1.18 Soda 1.46
11 Steamed barley 1.17 Soda 1.43 Ramen 1.17  Kimchi stew 1.43
and rice
12 Watermelon 1.12 Ramen 1.37 Steamed barley 1.12 Ramen 1.40
and rice
13 Ramen 1.09 Apple 1.14 Kimchi stew 1.08 Kim bob 1.00
14 Soda 1.06 Bean mixed rice 0.95 Kim bob 1.04 Apple 0.98
15 Kim bob 1.02 Dduck bok eum 0.92 Watermelon 1.04 Steamed barley andrice  0.92
16 Orange 0.99 Steamed barley 0.90 Apple 0.96 Fried eggs 0.85
and rice
17 Dried radish slices 0.98 Kim bob 0.88 Dried radish slices 0.94 Dduck bok eum 0.85
18 Apple 0.93 Bean paste potstew  0.82 Orange 0.92 Seaseed soup 0.83
19 Yuk gae jang 0.92 Seaseed soup 0.81 Seaseed soup 0.90 Bean paste pot stew 0.82
20 Fried fish 0.91 Watermelon 0.79 Yuk gae jang 0.87 Bean mixedrice 0.81

" 477 % 3 meals/day X 3 days = 4,293 medils, ? 433 X 3 medis/day X 3 days = 3,897 medals,
¥ 751 X 3medais/day X 3 days = 6,759 meals, ¥ 254 X 3 meals/day X 3 days = 2,286 meals
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Table 5. Frequently consumed food items by groups

Breast Pubic hair
Rank Late mature group Early mature group Late mature group Early mature group
(n=477) (n = 433) (n=751) (n = 254)
[tems % [tems % [tems % tems %
1 Vegetables 29.6 Vegetables 290.5 Vegetables 29.6 Vegetables 29.5
2 Seasonings 18.1 Seasonings 18.4 Seasonings 18.4 Seasonings 18.5
3 Cereal & grain 12.6 Ceredl & grain 12.6 Cered & grain 125 Cereal & grain 12.6
products products products products
4 Oil & fats 6.5 Ol & fats 6.9 Oil & fats 6.6 Oil & fats 7.0
5 Fishes 5.9 Fishes 5.7 Fishes 5.8 Fishes 5.6
6 Sugars & sweets 5.4 Sugars & sweets 5.3 Sugars & sweets 5.2 Sugars & sweets 5.2
7  Meat products 4.1 Meat products 4.3 Meat products 4.1 Meat products 43
8 Seeweeds 2.9 Seeds & nuts 25 Seeweeds 2.8 Seeweeds 25
9 Seeds & nuts 2.7 Seeweeds 2.4 Seeds & nufs 2.6 Seeds & nuts 24
10 Milk & their products 2.4 Milk & their products 2.3 Milk & their products 2.4 Milk & their products 2.3
11 Legumes & their 2.0 Legumes & their 2.1 Legumes & their 1.9 Legumes & their 2.0
products products products products
12 Fruits 2.0 Eggs 1.8 Eggs 1.9 EQgs 2.0
13 Eggs 1.8 Fruits 1.7 Fruits 1.9 Fruits 18
14 Fungi & mushroom 1.6 Potatoes & starches 1.5 Fungi & mushroom 1.6 Fungi & mushroom 15
15 Potatoes & starches 1.4 Fungi & mushroom 1.5 Potatoes & starches 1.4 Potatoes & starches 1.5
16 Beverage 0.6 Beverage 0.7 Processed foods 0.6 Beverage 0.7
17 Processed foods 0.6 Processed foods 0.7 Beverage 0.6 Processed foods 0.7
18 Baby foods 0.0 Others 0.0 Others 0.0 Others 0.0
19 Others 0.0 Baby foods 0.0 Baby foods 0.0 Baby foods 0.0

Y 477 x 3 meals/day % 3 days = 4,293 medls, ? 433 X 3 medals/day x 3 days = 3,897 medls,
751 x 3meals/day X 3 days = 6,759 meals, ¥ 254 X 3 meals/day X 3 days = 2,286 medls
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