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1. AFogate] dud 54

1) AT A A

e ART A 27 FoheE Aow moith @ ol

ES
e 2439 HE2AT F A9 7k fo149l 2] (p<0.001)7F YE Ao
=

Table 1. Distribution of grade and age

) Menarche Nonmenarche
Variables Total p—value
(N=83) (N=175)
5th  23(27.7)Y 102(58.3) 125(48.5) 0.000?
Grade s
6th 60(72.3) 73(41.7) 133(51.5)
11 4(4.8) 17(9.7) 21(8.1)
A 0.000
ST 25(30.1) 98(56.0) 123(47.7)
(years)
13 54(65.1) 60(34.3) 114(44.2)
1) N(%)
2) t-test
%% p<0.001



2) AA AZF

ALt Al AFs 2 A DX 5(BMI)= Table 29 A AT,
AFLNAAAY] Ho AFS AT, v x24T 247 163.1+ 7.7cm, 146.4+

6.6cm= Zgwrol] wste]l BMlzAwre] Hit Aol frejHem © Aodn
At AFE 27T A7.7+ 9.1kg, M ZA T 39.7+ 7.5kgol AL, 4 BMI

= 27 20.3+ 3.4, U2 18.5+ 3.20.2 e} A1F, AS, BMI =
o] AAAZS A Aol v ZATo v FoE A =A e

Table 2. Anthrometric indices of the subjects

Menarche Nonmenarche Total

Variabl ~val
ariapies (N=83) (N=175) (N=258) prvaie
, b 0.000?
Height(cm) 153.147.7 146.446.6 148.6+7.6
, 0.000
Weight(kg) 47.749.1 39.7+7.5 42.2+8.9
) 0.000
BMI(kg/m?) 20.343.4 18.543.2 19.1+3.3
1) Meanx SD
2) t-test
3) BMI=(weight, kg) / (height, m)®
% p<0.001
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‘o] AAA N (HAFAZFHE 2009)0] wE AFoidAEe A4S A
AAZ AHAH 5= Table 4, 590 A A3}

AA At A2 AAAHEE T4 54 HHoR ge o, $H &
Fol| wel 20~407%, 40~6074, 60~75% 3714 AR BRIt T oA

=
PN
B 40~60% Atolel sk A RS wkAIRE, AA8E A F
2 T Fghe] AubA ol §94 ol JERR ¢kghtl. = 158 Edf st

BAAFE 247 3.66%, MBS 36900 E fFARIRAAIRE, AR
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Table 4. The distribution of scores dietary guidelines

Diet Behavior Menarche Nonmenarche p-value?
(N=83) (N=175)
N(%)
Total Score  20-40 4(4.8)Y 5(2.9)
40-60 57(68.7) 108(61.7) 0.429
60-75 22(26.5) 62(35.4)
Mean£SD
Mean=SD 54.84+9.3Y 55.34%9.1
Minimum 30.0 20.0 0.682
Maximum 72.0 73.0
1) N%
2) t-test
3) Meant SD
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Table 5. Score of dietary behavior of the subjects

, Menarche Nonmenarche 2
Question P-value
(N=83) (N=175)

1. I'm not picky, eat variety foods. 3.6+£1.04" 3.59+1.04 0.908
2. 1 eat a variety of vegetables at every meal. 3.53+0.95 3.55+1.12 0.865

3. I eat protein foods(fish, meat, bean products, egg) more than once a
day 3.89+1.15 3.86%+1.11 0.848
4. 1 drink more than two cups of milk everyday. 3.43+1.46 3.37%£1.19 0.712
5. I do physical activity actively more than an hour everyday. 3.00£1.18 3.34%1.15 0.027=
6.elglﬁrtlow right height and weight at age and try to maintain normal 311+1.06 33441.15 0.128

wel
7. Watching TV and playing computer games is limited to within 2 hours. 3.08%+1.34 3.32+1.35 0.190
8. The proper amount of meals and snacks are eaten on a regular basis. 3.90%1.02 3.89%+0.99 0.893
9. I eat breakfast always. 3.88%+1.40 3.74%+1.46 0.478
10. I chew my food well, eat slowly. 3.66+0.94 3.97+1.07 0.028%
11. I eat less salty foods, sweet foods and fatty foods. 3.52+1.09 3.47%+1.10 0.765
12. I eat a snack of fresh fruit and milk. 3.80%£1.09 3.78+1.07 0.900
13. I do not eat snacks, carbonated drinks, fast food frequently. 3.80£0.97 3.70x1.16 0.530
14. I know to distinguish between junk food and try not to eat 4.30£0.79 4.14£1.00 0.155
155.e11eccktlieocnk. the expiry date and the nutrition labeling, and after the 4364082 4.98+1.10 0.507
3.66+0.62 3.69%0.60 0.682
1) Mean+ SD
2) t-test

*p<0.05
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Table 6. Intake and skipping meals of the subjects

Menarche  Nonmenarche

Variables (N=83) (N=175) st povalue?
lmeal /day 1(1.2)P 1(0.6)
The number o oals /day  18(21.7) 44(25.1)
of dietary  gp0als /day 620747 12169, 180 0614
intake
>Ameals /day 2(2.4) 9(5.2)
Skipping breakfast 13(68.4) 39(86.7)
meals lunch 1(5.3) 1(2.2) 2.92 0.232
(n=64) dinner 5(26.3) 5(11.1)
no time 10(52.6) 17(37.8)
Why no appetite 7(36.8) 18(40.0)
Skipping weight control 1(5.3) 3(6.7) 1.99 0.737
(n=64) full feeling 0(0.0) 1(2.2)
etc. 1(5.3) 6(13.3)
1) N%
2) t-test
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Table 7. Score of preferred snacks of the subjects

. Menarche Nonmenarche 2
Question (N=83) (N=175) p-value

1. Confectionery(biscuits, sweets, snacks, popcorn) 3.37+0.897 3.30+0.93 0.565
2. Bakery (bread, cake, donuts) 3.51+£0.93 3.47+0.96 0.803
3. Fast foods(chicken, pizza, burgers) 3.30£1.06 3.19+1.10 0.460
4. Milk and milk products(milk, cheese, ice cream, yoghurt) 3.94+0.92 4.00£0.95  0.836
5. Noodles(spaghetti, ramen, jjajangmyeon) 3.58£1.00 3.64+£0.93  0.625
6. Flour based food (tteokbokki, sundae, fish cake) 3.59%+1.00 3.66+£0.96  0.605
7. Fruit and vegetables(tomato, apple, tangerine) 4.51£0.79 4.53£0.74  0.801
8. Carbonated beverages (soda, coke) 3.11+0.96 3.14+1.15 0.844
9. Eat chicken or fried foods frequently 2.17+0.93 2.10+0.89 0.553
10. Often eat tteokbokki or sundae 2.11+0.95 2.06£0.85 0.699
11. Eat processed foods and junk food frequently 2.24+0.94 2.01+0.91 0.04 3=
12. Frequently eat like a salad with mayonnaise 2.16%£1.13 2.36%x1.19 0.194
13. Often eat pork belly, rather than lean meat. 2.42%+1.08 2.56%+1.23 0.382
14(.101;:131Sin?riﬂifffi;esflufgstze\ghlte bread, baguette bread than 9 06+1.15 9 30+1.07 0.107
15. Eat fish more often than the meat 2.4711.04 2.64x1.11 0.242
Total 3.2610.60 3.2710.60 0.916

1) Mean£ SD

2) t-test

*p<0.05
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Table 8. Daily nutrients intakes of the subjects

*p<0.05, **p<0.01, ***p<0.001
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. Menarche Nonmenarche Total 2
Variables p-value
(N=83) (N=175) (N=258)
Energy(kcal) 1574.0£363.3Y  1395.84316.2 1453.1+£341.7 0.000™
Carbohydrate(g) 216.6£54.3 193.7£45.8 201.1+£49.7  0.000™"
Protein(g) 68.4+51.8 59.6+47.4 62.4148.9 0.176
Plant protein 32.6+49.8 28.9£45.5 30.1+46.9 0.553
Animal protein 35.8+9.7 30.7£10.0 32.3%£10.1 0.000™"
Fat(g) 51.2+15.5 45.0£14.3 47.0+15.0 0.002™
Plant fat 23.3+£10.9 20.9+9.0 21.7+£9.7 0.086
Animal fat 27.918.4 24.1+£9.9 25.31£9.6 0.003™
Dietary fiber(g) 13.0£3.7 11.6£3.6 12.1£3.7 0.007™
Calcium(mg) 532.2+157.2 445.6+173.9 473.5+£173.2  0.000™
Plant calcium 203.3+81.3 187.7£71.1 192.7+£74.8  0.118
Animal calcium  329.0+146.4 258.0£156.6 280.8+156.7  0.000™"
Phosphorus(mg) 899.8+191.6 774.1£210.3 814.5+212.4  0.000™
Iron(mg) 10.5%+7.3 8.6+2.6 9.3%4.7 0.023"
Plant iron 7.6x£6.9 6.1£2.3 6.5+4.4 0.056
Animal iron 3.0t1.4 2.6x1.3 2.7£1.3 0.024"
Zinc(mg) 7.3£1.6 6.7+1.6 6.9+1.6 0.004™
Sodium(mg) 3177.7£880.3  2772.84752.1 2903.1£816.2 0.000™"
Vitamin A(uzg Re)  504.7+286.6 412.5£262.0 442.2+273.0 0.011"
Vitamin B1(mg) 1.2£0.5 1.0£0.3 1.1£0.4 0.000™"
Vitamin B2(mg) 1.3£1.6 0.9£0.3 1.0£0.9 0.033"
Vitamin B6(mg) 2.1+£0.7 1.9£0.5 2.0£0.6 0.105
Niacin(mg) 14.5£5.5 12.0£3.8 12.8+4.5 0.000™"
Vitamin C(mg) 64.1+30.2 54.4£26.1 57.5+27.8 0.008™
Folic acid(ug) 311.8+£122.5 327.3+£93.5 322.3£103.8 0.311
Vitamin E(mg) 16.2£5.1 14.7£4.9 15.2%5.0 0.020"
Cholesterol(mg) 268.5+149.2 239.4+128.9 248.7£136.1  0.108
Potassium(mg) 2207.9+550.7 1917.6£528.8 2011.0£551.8 0.000™"
1) Meant SD
2) t-test
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Table 9. Percentage of Dietary Reference Intakes(DRI)

Variables Menarcheal =~ Nonmenarcheal Total b-value?
(N=83) (N=175) (N=258)

Energy(kcal) 83.8+21.8" 77.6+17.4 79.6+19.1  0.026'
Protein(g) 170.1£151.4 156.1+121.9 160.6+131.9 0.462
Dietary Fiber(g) 58.0£18.4 54.4£16.2 55.5+16.9 0.113
Calcium(mg) 61.7£18.5 53.5%21.0 56.1£20.6  0.003™
Phosphorus(mg) 100.0£21.3 86.0£23.4 90.5£23.6  0.000™
Iron(mg) 87.9£60.5 72.0£22.0 77.1£39.4  0.023"
Zinc(mg) 104.5£22.2 95.8+£22.9 98.6+£23.0  0.004™
Sodium(mg) 211.8458.7 184.9+£50.1 193.5£54.4 0.000™
Tiamin (mg) 128.8+£54.0 114.8+£37.0 119.3£43.6 0.035
Riboflavin(mg) 124.2+176.2 93.0£35.0 103.1£104.7 0.113
Vitamin B6(mg) 169.5+£66.1 172.6+£51.8 171.6£56.7 0.706
Niacin(mg) 123.2£50.9 110.2+36.7 114.4+42.1  0.039
Vitamin C(mg) 78.6140.2 71.8+35.4 74.0£37.0 0.167
Folic acid(ug) 93.2+38.5 102.4+£29.4 99.4432.8  0.056
Vitamin E(mg) 168.9£55.6 156.9£51.7 160.8+£53.2  0.093
Potassium(mg) 47.0%£11.7 40.8+11.3 42.8+11.7  0.000™
Vitamin A(zg Re) 85.7£51.9 75.4+45.4 78.7+£47.7  0.106
1) %DRI
2) t-test

#*p<0.05, **p<0.01, ***p<0.001
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Vitamin A(/8 Re)
Potassium(mg)***
Vitamin E(mg)
Folic acid(/g)
Vitamin C(mg)
Niacin(mg)*
Vitamin B6(mg)
Riboflavin(mg)
Tiamin (mg)*
Sodium(mg)***
Zinc(mg)***
Iron(mg)*
Phosphorus(mg)***
Calcium(mg)**
Dietary Fiber(g)
Protein(g)
Energy(kcal)*

0

100

(%)

200

B Nonmenarcheal (N=175)
B Menarcheal (N=83)

Fig 1. Comparison of daily nutrients intakes by focusing on Dietary Reference

Intakes(DRI)
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Table 10. Nutrient adequacy ratio(NAR), and mean adequacy ratio(MAR) of the

subjects
Variables Menarche Nonmenarche P value?
(N=83) (N=175)
Protein(g) 0.99+0.05" 0.99+0.06  0.909
Calcium(mg) 0.62£0.18 0.53£0.20 0.000™
Phosphorus(mg) 0.92+0.14 0.82£0.17 0.000™"
Iron(mg) 0.77£0.18 0.70£0.17 0.005™
Zinc(mg) 0.93+0.12 0.89+0.14 0.224
Vitamin A(mg) 0.71+0.25 0.67x0.26 0.199
Vitamin B1(mg) 0.95+0.12 0.93%0.14 0.364
Vitamin B2(mg) 0.87+0.16 0.82%0.19 0.063
Vitamin B6(mg) 0.98+0.08 0.98+0.08 0.634
Folic acid(ug) 0.81£0.25 0.91£0.16 0.002"
Niacin(mg) 0.93£0.13 0.91£0.16 0.232
Vitamin C(mg) 0.70£0.24 0.66%0.25 0.278
MAR 0.85x0.11 0.82%0.12 0.048°
1) Mean£ SD
2) t-test

#p<0.05, ##p<0.01, #***p<0.001
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HAh 2EYEE B Aes 247 v 24T BF 9 2EHAE W
Srhn w7 2 gEe el E7ke) 949 Ae)7) glalth.
Table 11. Life style of the subjects

. Menarche Nonmenarche —_, . 2
Variable > p-value
(N=83) (N=175)

Regular yes 45(54.2) 113(64.6)

. 2.54 0.111

exercise no 38(45.8) 62(35.4)

Exercise 1 ~ 4/wk 37(44.6) 76(43.4)
frequency 5.85 0.054
(n=158) 5 ~ 7/wk 8(9.6) 37(21.1)
time(hour) under 1lhr 22(26.5) 54(30.9) 3.35 0.341
(n=158) more lhr 3(3.6) 13(7.4)

Type of aerobic 42(93.3) 89(78.8)
exercise anaerobic 2(4.4) 12(10.6) 4.97 0.083
(n=158) etc. 1(2.2) 12(10.6)

Exercise hard 14(31.1) 52(46.0)
intensity moderate 30(66.7) 55(48.7) 4.34 0.114
(n=158) weak 1(2.2) 6(5.3)

Diet yes 26(31.3) 45(25.7)

(Lose yes—no 20(24.1) 22(12.6) 8.18 0.017 =
Weight) no 37(44.6) 108(61.7)

<lwk 15(32.6) 12(18.2)

Diet Twk~2wk 11(23.9) 20(29.9)
period 3.77 0.287
(h=113) 2wk~1mth 14(30.4) 21(31.3)

=>1mth 6(13.0) 14(20.9)

Diet Starve 2(4.4) 1(1.5)
method Eat less 15(32.6) 16(23.9) 6.10  0.297
(n=113) Exercise 12(26.1) 31(46.3)

_24_




Diet +

Exercise 16(34.8) 17(25.4)
Drug 0(0.0) 1(1.5)
etc. 1(2.2) 1(1.5)
much 18(21.7) 49(28.0)
Stress moderate 62(74.7) 117(66.9) 5.24 0.155
no 3(3.6) 9(5.1)
1) N%
2) t-test
*p<0.05
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Table 12. Menstruation characteristics of the subjects

Variables Menarche(N=83)
Menstruation frequency 1 8(9.6)"
2~5 26(31.3)
6~12 22(26.5)
13~18 8(9.6)
18< 19(22.9)
Menstruation Cycle regular 13(15.7)
relatively regular 52(62.7)
irregular 18(21.6)
Menstruation amount much 19(22.9)
moderate 58(69.9)
little 6(7.2)
Menstrual cramps do not exist 14(16.9)
a little pain 64(77.1)
much pain 5(6.0)
no change 32(38.6)
Appetite on menstruation moderate 14(53.0)
improved 7(8.4)
Preference of taste on ° change 51(61.5)
Menstruation sweet taste 24(28.9)
bitter taste 3(3.6)
salty taste 1(1.2)
sour taste 4(4.8)
1) N(%)
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Table 13. Menstruation perceptions of the subjects

Variables Menarche(N=83)
Do you think it's early Early 41(49.4)
age at menarche? Moderate 42(50.6)
Early 4(4.8)
Preferred
] Late 57(68.7)
times of menarche?
Do not matter 22(26.5)
Menstruation itself is
Why think that the more 9(15.8)
cumbersome
o
a late age at menarche? Worried about cramps 7(12.3)
(n=57)
To grow tall 41(71.9)
Weight 22(26.5)
Height 26(31.3)
Factors associated with
Body fat 9(10.8)
age at menarche
Genetic factor 13(15.7)
etc. 13(15.7)
Elementary school 21(25.6)
Mother's age at menarche Middle school 55(67.1)
High school 6(7.3)
Early 26(31.3)
Think about the age at
Moderate 46(55.4)
menarche of mothers?
Late 11(13.3)
Mother's age at menarche yoq 39(46.9)
mediate genetically
affected? no 44(53.1)
1) N%
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ABSTRACT

A Comparative Study on Dietary Behavior and
Nutrient Intake according to  High—Grade
Elementary Schoolgirls® Menarche.

Yeo-Ju, Lee

Dept. of Nutrition Education

The Graduate School of Education
Sungshin Women's University

The purpose of this study was to compare the eating habit, nutrient
intake, lifestyle between menarcheal girls who were rapidly maturing
and nonmenarcheal girls who were slowly maturing. By contrasting the
two groups, investigation of the factors influencing the age of the
menarche, this early sexual maturation in childhood and can be
controlled dietary and nutrition education materials will be based on.
This study surveyed among 258 girls including 11~13 year old from
the 5th and 6th grades of an elementary school in Seoul.

The subjects were placed into one of two groups nonmenarche and
menarche groups according to their experience with menarche.

Each group is analyzed through assessment of anthropometric
measurements, dietary behavior, eating habit, nutrient intake, lifestyle,

perception of menstruation.

The results are summarized as follows :



(1) The mean age of subjects menarcheal group is 12.6 and
nonmenarcheal group's mean age is 12.2. Anthropometric measurements
were taken for height, body weight, BMI of subjects. these
measurements of menarcheal girls were significantly higher than those

of nonmenarcheal girls.

(2) In the assessment of diet behavior showed no significant difference
between the two groups. With regard to the difference of score, ' I do

physical activity actively more than an hour everyday.' and 'l chew my food

well, eat slowly.' in this question, the answers of
nonmenarcheal girls are significantly more correct than those of

menarcheal girls.

(3) The rates of breakfast skipping are the highest in both groups, for

that reason 'no time', 'no appetite' was the most.

(4) In preferred snacks of the subjects, ' Eat processed foods and junk
food frequently.'" in this question, the answers of menarcheal girls are

found to be preferred than those of nonmenarcheal girls.

(5) According to the consequence of obtaining nutrient by 24-hour
recall method, menarcheal girls are marked high level in average
nutrient intake investigation items. Menarcheal group showed a high
consumption in carbohydrates, protein, fat intake. In particular, the rate
was much higher intake of animal protein, animal lipids. In addition, the
intake of micronutrients(dietary fiber, calcium, phosphorus, iron, zinc,
sodium, vitamin A, vitamin B1l, vitamin B2, niacin, vitamin C, vitamin E,
potassium) significantly more menarche girls than nonmenarche girls

were eating.

(6) The NAR value of examines illustrates significance in 12

nutrients(protein, calcium, phosphorus, iron, zinc, vitamin A, vitamin Bl,



vitamin B2, vitamin B6, folic acid, niacin, vitamin C). The NAR value of
calcium, phosphorus, iron, folic acid is statistically significant higher in
the menarche group.

The experience of menarche girls show on higher MAR value which is

0.85 compare to the other group girls which illustrate 0.82.

In conclusion, there was a difference between menarcheal girls and
nonmenarcheal girls in terms of anthropometric measurements, dietary
behavior, eating habit, nutrient intake and lifestyle. Early menarche has
a variety of negative acts. To slow down the timing of menarche,
corrects undesirable eating habits and a balanced diet should be based.
From this perspective, the importance of nutrition education is

emphasized.
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