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A Study of Sodium Intake per Meal by Jeju
Elementary and Middle School Students

Hye-Yun Kang

Department of Nutrition, Graduated School of

Jeju National University, Jeju, Korea

This study targeted 701 elementary school students(351 boys and 350
girls) and 1,184 middle school students(476 boys and 708 girls) in total 1,885
students residing in Jeju. The research was carried out using the 24 hour
recall method from April to May, 2009. The trends for nutrition and sodium

intake in the students meals was investigated accordingly.

1. The average height and weight of the elementary school students were
142.5em and 39.0kg, and those of middle school students were 160.3cm and 53.5
kg respectively. The percentage of students who skipped breakfast was high
in both elementary and middle school students at 13.1% and 21.49%
respectively. The percentage of those who ate snacks was shown as 97.3% in
elementary school students and 88.0%6 in middle school students, and there
was a significant difference between the boys and girls was found in middle

school.

2. When the amount of sodium intake per day was studied, the study showed
that boys in elementary school consumed 2,917.2mg, while the girls took in
2,819.5mg. For middle school students, boys took in the relatively higher value

of 3,336.6mg, of sodium per day, while girls ingested 2,828.1mg. This value is
= vii -
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significantly higher than the recommended sodium intake value of 2,000mg.

3. The ratio of elementary and middle school students who consumed more
than 30% of energy intake from fat were 184% and 21.196 respectively.
Additionally, the value was significantly different between the boys and girls

in middle school.

4. The intake of fiber, Ca, Fe, K, and folic acid was lower than the
recommended intake(RI) for the students. Middle school students also showed
low levels of vitamin A and vitamin Bz both of which can be obtained by

drinking milk.

5. More than 50% of middle school students failed to consume estimated
average requirements(EAR) of vitamin A, vitamin Bz and around 509 of the
elementary students consumed below the estimated average

requirements(EAR) of Ca, vitamin C, folic acid.

6. Comparing intake per meal, the percentage of snacks consumed for
elementary school students was 39.1%, and it was 26.5% for middle school
students. For sodium, the intake value was 35.1% for elementary school
students and 40.2%6 for middle school students as the highest amount of

sodium was consumed during lunch.

7. The amount of sodium was significantly high for foods such as grains and
their products, vegetables and their products, seaweed and spices. The
percentage of sodium consumed was high for foods such as grains and their
products, fruits and their products, beverages, other products and daily
products from snack, potatoes and starches, legumes and their products,

vegetables and their products, seaweed and fish from lunch.

- viii -



8. Comparing intake per cooking methods, the amount of sodium was high
because of the use of cooked rice with seasoning, noodles, soups, stews,
stir—fried foods, fried—foods, roasted foods, seasoned vegetables, kimchi and
breads and cookies. The percentage of sodium consumed was high for foods
such as noodles, fruits, breads and cookies, rice cakes, beverages, dairy
products, sugars and ice cakes from snack, and soups, stews, stir—fried foods,
hard-boiled foods, steamed foods, seasoned vegetables, kimchi and sauses
from lunch. The students who ate soup had higher energy and consumed

more sodium than students who did not eat soup.

9. When the percentage of students skipping breakfast was researched, the
percentage of elementary school students was 13.196 and the percentage of
middle school students was 21.4%. The mean adequacy ratio(MAR) was 0.81
for elementary school students and 0.74 for middle school students which is

less than the nutrient intake of students who consume breakfast.

In conclusion, there were students who would lacked nutrients such as Ca,
vitamin B; vitamin C, and folic acid in the elementary and middle schools of
Jeju island. Also, the ratio of elementary and middle school students who
consumed more than 30% of energy intake from fat were 18.4% and 21.19%
respectively. Comparing intake per meal, the highest amount of sodium was
consumed during lunch. Foods cooked with high amount of sodium for
elementary school students were seasoned vegetables, soup, kimchi and for
middle school students were soup, stews, bread and cookies. The students in
the study had a high intake of energy and sodium from bread and cookies
for snack. Also, students who skipped breakfast did not enough energy and
nutrients. And it showed low value mean adequacy ratio(MAR). To lower the
intake of sodium students need to be educated about eating less soup,

choosing better snacks, and the significance of having a proper breakfast.
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1. A ALE]

>
I
Am

%

AP EAE B 1885908 2584 TOIR(4S 4 3519, o184 350%)3%

=
TOA 1,184 (oA 4767, oSt 7087 )0, AR AL MAAS A=

Table 1, 20| YWEFHAT. 253w AR Ho A1 2 AT G54
142.2cm, 38.7kgol™ ofeA& 1429cm, 39.3kgo. 2 A L A5 BF Ao u}

2 72940 Ael7F vEhA @ tek(Table 1).

Table 1. Anthropometric measurements of the elementary school students by
sex.

Elementary school

Variables Total Boys Girls p-value
(n=701) (n=351) (n=350)
Height(cm) 1425+ 63" 1422 + 63 1429 + 64 Ns?
Weight(kg) 39.0 + 86 387 + 82 393+ 9.0 NS
BMI(ke/m*)¥ 190+ 3.1 19.0 + 30 19.1+ 32 NS
1) MeantS.D.

2) Not significant difference hetween boys and girls by t-test
3) BMI:Body Mass Index=Weight(ke)/Height(m®)

ForAel Hyt AA 9 AFe JEA 164.0cm, 57.1kgol™ oA 157.9cn,
Sl.ikge 2 Al g AF EF Fod o=z Jatlo] A YESTHP<0.001).
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Table 2. Anthropometric measurements of the middle school students by sex.
Middle school

Variables Total Boys Girls p-value
(n=1184) (n=476) (n=708)
Height(cm) 160.3 + 7.0" 1640+ 74 1579 + 54 st
Weight(kg) 535+ 106 57.1 + 12.0 51.1+ 89 sk
BMI(kg/mt)” 20.7 + 3.3 211 + 36 205+ 3.1 oo
1) MeantS.D.

2) Significant difference between boys and girls by t-test(x*xp<0.001)
3) BMI:Body Mass Index=Weight(ke)/Height(m®)

A g AL NG AFL 0§l AEF AAWAFBMDE 25

CEN R LR

gekAl 21.1ke/m, oAl 205kg/mE YA o=

19.0kg/m’, 19.1ke/m'= H|5=238}51 W (Table 1), T8

G Alo]  =FtHTable

2)(p<0.001).

@ jeju



ZA ALY 7y A4 5L Table 3, 49 2vk. 254 €9 7vd A2
Fo ofH, AHAA AY Z+zF 13.19%, 0.49%, 2.9%°]i, £34e A 7ud A2

71 =7 dER e, Fetdel sl vlEl okl A Ee] ¥ okt
HAg e 2554 04%, T4 36%9 ofF ue

AAEs BoY wotul gebde] AAAAEC] 15%<% Al we| oA

Table 3. Percentage of meals skipping rates of elementary school students by

sex. N(%)
Elementary school
Variables i Boy's Girls X*-value
(n=701) (n=351) (n=350)
Breakfast 92 (13.1) 46 (13.1) 46 (13.1) NSV
Lunch 3(04) 3(0.9) 0(0.0) NS
Dinner 20 (2.9) 10 (29) 10 29 NS

1) Not significant difference between boys and girls by Chi-square
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Table 4. Percentage of meals skipping rates of middle school students by sex.

N(%)
Middle school
Variables Total Boys Girls x*~value
(n=1184) (n=476) (n=708)
Breakfast 253 (21.4) 91 (19.1) 162 (22.9) NSV
Lunch 42 (36) 7 (1.5) 35 (4.9) +7
Dinner 97 (8.2) 31 (6.5) 66 (9.3) NS

1) Not significant difference between boys and girls by Chi-square
2) Significant difference between boys and girls by Chi-square(*p<0.05)

Table 5. Percentage of snack taking rates of elementary school students by

sex. N(%)
Elementary school
Variables Total Boys Girls x2-value
(n=701) (n=351) (n=350)
Total Snack 862 (97.3) 340 (96.9) 342 (97.7) NSV
A mid Snack 617 (88.0) 307 (87.5) 310 (83.6) NS
Afternoon Snack 531 (82.9) 279 (79.2) 303 (86.6) s?)

1) Not significant difference between boys and girls by Chi-square
2) Significant difference between boys and girls by Chi-square(*+p<(.01)

o AA 9 88007 714

@ jeju
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22 86.0%°] stAEo] A skal UK Table 6). B4 Tt o &+ T4 ¢
T A AN S 81.5%9 92.3% = oA 14 A4 vlEo] Fodor ¢
FHP<0.001). e T2 oA THPELS Tt Gl Hl& o
A @AM E A Eo] B fold o = dvh(p<0.05, p<0.001). 5
St oSS dordel vlsl obd, HA, A AqtAAL AAEo] ko

2 e Ao HlEte] A3 go] =)

Table 6. Percentage of snack taking rates of middle school students by sex.

N(%)
Middle school
Variables Total Boys Girls X*-value
(n=1184) (n=476) (n=708)
Total Snack 1041 (88.0) 388 (81.5) 653 (92.3) s )
A mid Snack 270 (22.8) 94 (19.8) 176 (24.9) *
Afternoon Snack 1018 (86.0) 374 (78.6) 644 (91.0) otk

1) Significant difference between boys and girls by Chi-square(p<0.05, **+p<0.001)

9 ZANEAY) RA B AR
2ol W), w4 FRe 22SAN 8, 24K, X 57 pe YER @

Fol w2 L4450 U AFBe XASAL Table 79} 8= 2EIYT} 2

5)
2 MY Folu AVE HeErhal e vl&o] 49.2%% s Eka, Y

(Table 7).

_12_

@ jeju



Table 7. Eating frequency and a serving size of soup or stew of elementary

school students by sex. N(%)
Elementary School
Variables Total Boys Girls x*-value
(n=526) (n=244) (n=282)
Frequency of soup intake
once a day 259 (49.2) 145 (59.4) 114 (40.4)
3~4 times/week 247 (47.0) 88 (36.1) 159 (56.4) 21 69"
Do not eat 20 (3.8) 11 (4.5) 9 (3.2)
Serving size a soup
1 bowl 9 (1.7 52.0D 4(1.4)
2/3 bowl 21 (4.0) 13 (5.3) 8 (2.8)
1/2 bowl 400 (76.1) 185 (75.8) 215 (76.2) 280
1/3 bowl 96 (18.3) 41 (16.8) 55 (19.5)

1) Significant difference between hoys and girls by Chi-square(x+:+p<0.001)

S = - A AH HEE Y Folu AE HE e $HE u&
o] 51.6%, ‘AF Aol 3~43] W=t} = M7%AAL, THAE I 12 dHS 9
b ar g3k v o] 74.2%% 7 E=¢HtH(Table 8).

2 2AA -/ AF EE 259489 SR8 A BT GstAEe] o
A M - A A MRV folFon =eka(p<0.001), 13 = A

oA e o5 7hel Aol YT,

_13_
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Table 8. Eating frequency and a serving size of soup or stew of middle

school students by sex. N(%)
Middle School
Variables Total Boys Girls X*-value
(n=870) (n=420) (n=450)
Frequency of soup intake
once a day 449 (51.6) 263 (62.6) 186 (41.3)
3~4 times/week 389 (44.7) 147 (35.0) 242 (53.8) 39.92+#x"
Do not eat 32 (3.7) 10 (2.4 22 (4.9)
Serving size a soup
1 bowl 5 (0.6) 3(0.7) 2(05)
2/3 bowl 59 (6.9) 21 (5.1) 38 (8.6)
1/2 bowl 634 (74.2) 300 (72.6) 334 (75.6) 810
1/3 bowl 157 (18.4) 89 (21.6) 68 (15.4)

1) Significant difference between hoys and girls by Chi-square(x#xp<0.001)

Table 9, 10& ZA} Ul 450 A == A4 ded 5w 24 23
2 vebinh A A, gi), 92, J2EFES AF Hevh e A8 2%
AL 89.1%2) sAo], T 109%°) Aol ‘BT A vk g,
TE, £ AF HedE
AATE F HA Genal SRd GAS A7t 416%, 584%, ‘94 Al
E71 88.3%, 11.8%, ‘Mo, d, RAXE A HETN O 72.2%, 27.8%7F 17
R e

e e, =
SHAL 56.0%7F 1
(p<0.001). F3HAL Hl
1 AFel7k A tHp<0.001).

o, 3w 77y 48.7%, 51.2%7F, &40l

=~ T
By

%
j>
o
offl
o
>
N
i)
rir
~
A
rir
Bl
o%
2,
o)
UL
O::a

o] 41.0%,
i eHAeH, ofdAe FHo] Fodom EUT
=

Fetao] 59.1%, St AE 43.8%9 SHER F94

= £

4
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Table 9. High-salt dietary behavior of elementary school students by sex.

N(%)
Elementary School
Subject Total Boys Girls X*-value
(n=526) (n=244) (n=282)

Often eat hamburgers, chicken, pizza and fast food

Yes 775 (89.1) 370 (88.1) 405 (90.0) NSV
Often eat Ramyon (instant noodle), noodle and Udong

Yes 424 (48.7) 172 (41.0) 252 (56.0) ok
Do not eat well if food is salt-reduced diet.

Yes 362 (41.6) 175 (41.7) 187 (41.6) NS
Often eat out

Yes 768 (88.3) 367 (87.4) 401 (89.1) NS

Often eat bacon, ham, and sausage

Yes 628 (72.2) 297 (70.7) 331 (73.6) NS

1) Not significant difference between boys and girls by Chi-square
2) Significant difference between boys and girls by Chi-square(+*++p<0.001)

Table 10. High-salt dietary behavior of middle school students by sex.

N(%)
Middle School
Subject Total Boys Girls X’-value
(n=870) (n=420) (n=450)
Often eat hamburgers, chicken, pizza and fast food
Yes 95 (10.9) 50 (11.9) 45 (10.0) NSV
Often eat Ramyon (instant noodle), noodle and Udong
Yes 446 (51.2) 248 (59.1) 198 (43.8) s
Do not eat well if food is salt-reduced diet.
Yes 509 (58.4) 245 (58.3) 264 (58.4) NS
Often eat out
Yes 103 (11.8) 53 (12.6) 50 (11.1) NS

Often eat bacon, ham, and sausage

Yes 242 (21.8) 123 (29.3) 119 (26.3) NS

1) Not significant difference between boys and girls by Chi-square
2) Significant difference between boys and girls by Chi-square(+*++p<0.001)
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24N 7k B MG olge 2T Tt gHdds 4 FS Table 11,
2 1,663.0kao] ¥, o] deFi

2 1,5965kdZ Gt e A Aol fro)d oz Ehth(p<0.05).
gl 't E A3 e 2432g, A gA S 232.7go 2 dEtAo] feoldow
AHp<0.05). =L 9 ©A AW ZFH 2 E, 2ol dfe] A3

S ko] w4l Aoz e @ tvHTable 11).

i
L
X
AN
ol
K
X9
%
2 &

Table 11. Mean daily intakes of macronutrients in elementary school students
by sex.

Elementary school

Nutrients Total Boy's Girls p- value
(n=701) (n=351) (n=350)

Energy (kcal) 1629.8 + 431.2" 1663.0 + 432.8 1596.5 + 427.7 5
Protein (g) 64.0 + 26.8 65 .2 ] 62.8 + 304 NS
Fat (g) 46.1 + 20.8 46.4 + 21.1 458 + 20.5 NS
Carbohydrate (g) 2379 + 589 243.2 + 60.6 232.7 £ B6.8 o
Fiber (g) 134 + 6.6 13.2 £ 6.5 13.6 + 6.6 NS
Cholesterol (mg) 262.2 + 167.0 267.7+ 1715 256.7 £ 1625 NS
1) Mean+S.D.

2) Significant difference between boys and girls by t-test(*p<0.05)
3) Not significant difference hetween boys and girls by t-test
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1834.0kalo] 21 3L, &3tE A

flo

Zokm et AwalABe 18654k, o] 3
Awe 9o 2720g, o184 2663g0® F AV §94 Aol UEhA
FYTHTable 12). w34l Ful2eE HHFLS 3063mo 2, 3y A%

274.6mgell W& oA oz A AFHEa YATHp<0.01).

Table 12. Mean daily intakes of macronutrients in middle school students by
sex.

Middle school

Nutrients Total Boys Girls p- value

(n=1184) (n=476) (n=708)
Energy (kcal) 1846.6 + 596.6" 1865.4 + 546.8 1834.0 + 628.0 Ns?
Protein (g) 705+ 338 72.7 + 23.8 69.1 + 39.0 NS
Fat (g) 541 + 265 52.6 + 23.8 55.1 + 28.2 NS
Carbohydrate (g) 2686 + 81.1 272.0 + 77.0 266.3 + 83.7 NS
Fiber (g) 134 + 5.1 13.4 + 49 134 + 52 NS
Cholesterol (mg) 2874 + 188.6 306.3 + 189.7 274.6 + 186.8 s
1) Mean+S.D.

2) Not significant difference between boys and girls by t-test
3) Significant difference between boys and girls by t-test(*p<0.01)

(2) 3t 9=F G olyx FAAuE9 vl
qUuAGFe] Het YA A Hle(EFsE W
13, 1491 vepd wpel 2ok 2589 dlux] A ul&e 594 1 157 ¢ 249,
JekAl 596 ¢ 157 1 247, o84 593 1 156 ¢ 251 = WetAlwl ofshae] xpo] s}
$1 2 tH(Table 13).

)

2 . A#)2 Table
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Table 13. Mean energy intake ratio from carbohydrate, protein and fat of
elementary school students by sex. (%)

Elementary School

Nutrients Total Boys Girls p— value
(n=701) (n=351) (n=350)
Carbohydrate 59.4 + 75 596 + 7.6 593 + 74 NSV
Protein 157+ 3.2 157 + 2.6 156 + 3.7 NS
Fat 249 + 6.2 24.7 £ 6.3 25.1 £6.1 NS

1) Not significant difference between boys and girls by t-test

Fohgel ABIUxY Bt odA T g SHuE - W ;Ao
59.0 : 153 ¢+ 257, A 593 1 158 1 249, o{3AS 589 149 1 2630 =
ARAE Sy Mok oS4 A& FUHOR EHOW(R<0.00D, AL

G A ugo] fo8 o2 =A LERGTHp<0.001)(Table 14),

Table 14. Mean energy intake ratio from carbohydrate, protein and fat of

middle school students by sex. (%)
Middle school
Nutrients Total Boys Girls p- value
(n=1184) (n=476) (n=708)
Carbohydrate 59.0 + 7.2 593 +64 589 + 7.6 NSV
Protein 153+ 35 158 £+ 2.6 149 + 40 o
Fat 25.7+ 6.1 249+ 56 263+ 64 Aok

1) Not significant difference between boys and girls by t—test
2) Significant difference between boys and girls by t-test(x*+p<0.001)

sharel A H 7= 3~194 dux] AW EE BEsE A 55~70%,
ol Ao 7209, AAL 15~30%2t3 A A gk B A} diabAbe] o
g AV ES oAvA AAAH S Vst AAE Table 15, 169 YEY

.
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25 Y FA g FFo] @A X AAUE 7~20% Wl AR
o, A Z eyx] AAu g 15%vY AFHsE 25 u @A v o
4.3%, olstho] 4.6%A M, 156~30%S I sk st 717 79.8%, T4.6%=

Agul ol BtA AdH skl Aok AR AFH vlEo] 30%
ol el 25w W, ATAL 16.0%, 209% = AAQ] 184%9 TS0l A AL
AAgnl & ol At vt T AA oUA ARl Al= 16% W
v AHeE g, o Aol 2.7%, 3.8%¢°]aL, 15~30% AH = It o
Aol 247} 80.9%, 71.9% Ao, A A HAH v&o] 30%E de T HIAY,
oAFMLE A7t 164%, 243%% AAol HIA KU fFoHow woktt
(p<0.01).

Table 15. Numbers and percentages for energy intake ratios from
carbohydrate, protein and fat in elementary school students by sex.

N(%)
Elementary School
Nutrients Total Boys Girls X-value
(n=701) (n=351) (n=350)

< 55% 171 (24.4) 79 (22.5) 92 (26.3)

Carbohydrate 55~—70% 489 (69.8) 253 (72.1) 236 (67.4) 1.80Y
> T70% 41 (5.9) 19 (5.4) 22 (6.3)
7~20% 657 (93.7) 331 (94.3) 326 (93.1)

Protein 0.40
> 20% 44 (6.3) 20 (5.7) 24 (6.9)
< 15% 31 (4.4) 15 (4.3) 16 (4.6)

Fat 15~30% 541 (77.2) 280 (79.8) 261 (74.6) 2.94
> 30% 129 (18.4) 56 (16.0) 73 (20.9)

1) Significant difference between boys and girls by Chi-square
—_ 19 —_
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Table 16. Numbers and percentages for energy intake ratios from
carbohydrate, protein and fat in middle school students by sex.

N(%)
Middle school
Nutrients Total Boys Girls x*-value
(n=1184) (n=476) (n=708)
< 55% 276 (23.3) 102 (21.4) 174 (24.6)
Carbohydrate 55~70% 854 (72.1) 358 (75.2) 496 (70.1) 477"
> T70% 54 (4.6) 16 (3.4) 38 (5.4)
7~20% 1117 (94.3) 446 (93.7) 671 (94.8)
Protein 0.62
> 20% 67 (5.7) 30 (6.3) 37 (5.2)
< 15% 40 (34) 13(2.7) 27 (3.8)
Fat 15~—30% 894 (75.5) 385 (80.9) 509 (71.9) 12.46%+
> 30% 250 (21.1) 78 (16.4) 172 (24.3)

1) Significant difference between boys and girls by Chi-square(*p<0.01)

549

N

(3) 7714 2 ey A3

2594 F3te 714 2 wEY A3 S Table 17, 187 2t %5
Ao F7A MH e 2 558.3mg, ¢ 9436mg, & 941mg, ZF 2,051.2mg, o}
A TTAnmg, BE 139mgell o, o, At AFHF e folHl xolE §ld
2549 19 T YEF AFAFS T84 2917.2mg, A4 2,.819.5mg0] A
Z5ote] nlebdl AH @S wekel A 46464, VEFY By 1.05mg HEFY B
1.01mg, YIEFY Bs 1.58mg, t}olobal 13.0mg, WEM C 78.3mg, @4F 160.1mg, VI Er
Y E 984mg oliew, ipolotals Alejstar ulEyl A FH Fol|l JoJA =T
o, oA kel foj Al ol 7b glATH(Table 17). vho]obal A
13.6mg, A3t 124mge 2 FetAlo] oA wr}l foHo R kA A

Hp<0.05).

f
£
=2

O

rlo
.
%
)

s
32

_20_

@ jeju



Table 17. Mean daily intakes of minerals and vitamins in elementary school
students by sex.

Elementary school

Nutrients Total Boys Girls p- value
(n=701) (n=351) (n=350)

Ca (mg) 558.3 + 206.6" 554.6 + 190.8 562.0 + 2215 NS?
P (mg) 9436 + 294.6 945.1 + 2835 942.0 + 305.8 NS
Fe (mg) 941 + 3.13 9.46 + 2.83 9.36 + 3.41 NS
Na (mg) 2868.4 + 1146.9 2017.2 + 1156.7 2819.5 + 1136.5 NS
K (mg) 2051.2 + 750.0 2058.5 + 737.1 2043.8 + 763.7 NS
Zn (mg) 774+ 225 7.86 + 2.04 7.63 t 2.43 NS
Ash (mg) 13.9 + 4.7 14.0 £ 4.7 13.8 + 46 NS
Vit A (¢gRE) 464.6 + 272.7 462.6 + 288.0 466.7 £ 257.0 NS
Vit By (mg) 1.05 + 0.48 1.07 £ 0.55 1.04 + 0.40 NS
Vit B, (mg) 1.01 £ 0.37 1.00 + 0.36 1.01 + 0.38 NS
Vit Bs (mg) 1.58 + 0.60 1.60 + 0.60 156 + 0.61 NS
Niacin (mg) 13.0 £ 6.7 136+ 72 124 + 6.2 57
Vit C (mg) 783 + 777 74.8 + 78.1 81.8 + 77.2 NS
Folate (¢g) 160.1 £ 71.2 159.1 + 69.4 161.2 + 73.0 NS
Vit E (mg) 984 +5.35 9.85 + 557 982 + 513 NS
1) Mean+S.D.

2) Not significant difference hetween boys and girls by t-test
3) Significant difference between boys and girls by t-test(*p<0.05)

T 71 AAGE A 4889mg, ) 939.0mg, 2 11.3mg, ZF 2411.3ms,
okl 806mg, B 15.Imgelpl e, Zet 28 AT FIAYMUETg, 20435
mg)oll Wlal ol Aol 413 TH(5179me, 2,658.6me)0] oA 07 =9k on (p<0.001),
At obed e o3 (10.8mg, 7.82mg) Bk FEAe] A H F(12.1ng, 839mg)e] -]
Aoz Ehthp<0.00D). F3t8e 19 ¥ YEF 4% #3448 3336.6m, °f
S 28281mgo = ofstAel wlEl gEtgel AHFo] fFeHom wdvt
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(p<0.001).

S vE A FH S vlER A 524.0ug, HIEFY By 1.23mg W ERY By 0.96
mg, BIEFY Bg 1.93mg, vholobal 14.9mg, HIEFR C 69.3mg, FAF 1679mg, BlEIY] E
10.4mg ollew, vletyl A, HEFR] By, HIEFRL Co] A F e dspAed vl3] o
Aol oA o2 ER o (p<0.001), HIEFR By, HIEFR] Bg vho]ebal, HERR] E

HA T oAl vs) gl oo xkth(Table 18).

Table 18. Mean daily intakes of minerals and vitamins in middle school
students by sex.

Middle school

Nutrients Total Boys Girls p- value
(n=1184) (n=476) (n=708)

Ca (mg) 4889 + 236.5" 445.7 + 207.0 517.9 + 250.4 s
P (mg) 939.1 + 346.5 938.8 + 318.7 939.3 + 364.3 Ns?
Fe (mg) 11341 121 + 44 108 + 338 sk
Na (ng) 30325 + 1351.7 3336.6 + 1379.2 2828.1 + 1294.2 ok
K (ng) 24113 + 1046.1 2043.5 + 736.5 2658.6 + 1146.4 ok
Zn (mg) 8.05 + 2.74 839 + 2.67 7.82 + 2.77 ok ok
Ash (mg) 15.1+58 151+ 56 15.1 + 6.0 NS
Vit A (ugRE) 524.0 + 304.1 463.7 + 286.4 564.5 + 300.1 ok
Vit By (mg) 1.23 + 051 1.26 + 047 1.20 + 054 #
Vit By (mg) 0.96 + 0.44 0.90 + 0.42 0.99 + 0.45 ok
Vit Bs (mg) 1.93 + 0.77 2.03 + 0.76 1.87 + 077 ok
Niacin (mg) 149+ 79 155 + 6.7 144+ 86 *
Vit C (mg) 69.3 + 70.0 58.6 + 61.8 765 + 74.2 ok
Folate (ug) 1679 + 68.1 164.3 + 62.2 1703 + 71.8 NS
Vit E (mg) 104 + 5.7 114+ 59 97 +55 ok ok
1) MeantS.D.

2) Significant difference between boys and girls by t—test(xp<0.05, **+p<0.001)
3) Not significant difference hetween boys and girls by t-test

_22_



2) AFAHAZFRD e A3 v& ¥ HF 2 FHEAR) VR HHA W&

O g ARAA G W vES ouAE JUAZ2FAHEER)HY, 4]

5L AA(FIA 87.5%, oA 93.9%), 2] G-(d Ay 57.3%, 43
(F3hA 69.3%, o184 70.3%), Z(FTA 78.8%, AArA 78.0%),
ZE(HHA 438%, A3t 435%), WIEHRL A 84.1%, A3t 93.3%), A
A8 53.0%, o1 HA 53.7%)S 100% mRE Eo 2 AFskar 9 Avk(Fig. 1,
2). 2t AFAAF T g JEF HF v 2Eu dstAe] 194.5%,
o] 8kAo] 188.0% % UEF AANAL 1,500mee] 200% 7H7te FEoz A s}
aLodSlth Aeld, o1, vlElYl A, WERY] By, W]ERRL By, vhelolal, ulERRl Bs
& Astgol Fa el ulE foldow wA AFHste AL E YEhwth
SoHL oUX (A 69.3%, A 79.8%), Aol AR (HEAB 46.2%, o sHAY
& 558%), AE(FTA 446%, A 575%), SICFTA  93.9%, ATA
104.4%), A(FEA 1011, AR 89.7%), ZAEF(FEA 435%, A 56.6%), Yl
Bl ACEE A 66.2%, o18HAl 86.9%), BIEFY] B2(Z8HA 60.2%, o1& 82.5%),
Al ERY C(E3HA 58.6%, “3H4 85.0%), 4G 84 45.6%, T4 47.3%)& 4
FAHZFS] 100% B R FEo g2 AHHskar S thFig. 3, 4. &8 vlast

of Z#ol A3 W&ol AT 50% Pl FEo R ofF yrgtow HE}

7 Begt WEN CO AHF FER B 58 Bt S JEE A3 1)
& gehaol 2224%, ol o] 1885%= Wt A @A FH Hel I A
F Hl&o] 200%E Wi obF ¥ FEORE AFHSa AU dluA|, AolA
Zher, ), ZE, ob¢d, Mlebd A, WERR By, WERR By, upolobal, wEY C W
Aol ulE AAstAe] A Tl digk dFH vEe] FoHoz A el

o
,ﬂ

CUES, vE B sl v
=4 YEREEH(p<0.001).

i

sael A vgel foHow
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Fig 1. Energy, protein, fiber and minerals % recommended intake(RI) of

elementary school students by sex.
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Fig 2. Vitamins % recommended intake(RI) of

elementary school students by sex.
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Fig 3. Energy, protein, fiber and minerals % recommended intake(RI) of

middle school students by sex.
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Fig 4. Vitamins % recommended intake(RI) of middle school students by sex.

_25_

Collection @ jeju



o]

=
& Agse 5090
w44 )

R
A%

il
il A]

°
pad

o
ﬁo

o}

B

o}
oy

o

el
'y

e

j2)

il
<4

0

\._A.uﬂo

o)
il

LF A FHEER) S 75%mRE, U ]

i
=

3

9

1.

A MEe 2%

=
5

I
o

0
Th

T

o

el
'y

e

j2)
o

el 7% 55.2%,

B3} ofe4el

5)
5)

in

il
'

O

j2)

of A%
7y7 89.7%, 84.1% = tIF-E-9 ZALAAL7}

/1\1,

ol
H

o)

=

= Ao® U

5

4wy

Ok

1.

ke
o/

=)

4 i o
bl

{7 W

L
[€]

Aol o

=

(88.2%), vl C(74.2%), §314H96.0%)
)

1

uh olu gl nlebd A, HIEY B9

o] Hir

BH
RN

=

A=

ke
<

R
(¢}

Bol Be Ao vpee
Ed

vk HHA7E 51.4%, 67.3%= =

2

SF A
At Table 20). ©]

-

1.

5

<

A 43
Awroll 9o} 55299

56.4%, 87.0%°] At}

7l
£

52
R

™

-
o

88.29% 7}

ke
T

97.5%,

A2 W

[e)

L

BN
T

°f

J 84.3%, =t wEA

= Ao e

S A
S}

<]

89.7%, &

[e)
27 5o A A4

L

3
=

Ein

3

4 et debA

A 94.9%7}

o)

LA

A
1.

ke
o/

ol
H

sou, F3ha
o]

ot

=
=

o

)=
T

43

J5o] A

Sk A
S}

o} o]

_26_



Table 19. Frequency consumed energy less then 75% estimated energy
requirements(EER) and nutrient intakes less than estimated average
requirements(EAR) of elementary school students by sex. (%)

Elementary School

Nutrients Total Boys Girls X -value
(n=701) (n=351) (n=350)
Energy 25.8 54.7 45.3 NSV
Protein 2.9 5.1 0.6 s
Ca 55.2 53.3 57.1 NS
P 27.0 336 20.3 ook
Fe 480 479 471 NS
Zn 22.0 199 24.0 NS
Vit A 426 47.0 19.0 *
Vit B, 215 27.1 16.0 ook
Vit B, 389 456 32.3 ook
Vit Bs 9.1 6.8 114 #
Niacin 197 199 19.4 NS
Vit C 56.4 59.3 534 NS
Folate 87.0 89.7 84.3 #

1) Not significant difference between boys and girls by Chi-square
2) Significant difference between boys and girls by Chi-square(*p<0.05, #**xp<0.001)
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Table 20. Frequency consumed energy less then 75% estimated energy
requirements(EER) and nutrient intakes less than estimated average

requirements(EAR) of middle school students by sex. (96)
Middle School
Nutrients Total Boys Girls X*-value
(n=1184) (n=476) (n=708)
Energy 36.9 47.1 30.1 s
Protein 5.7 46 65 NS
Ca 88.2 95.0 83.6 Aok
P 32.4 454 23.7 Aok
Fe 28.1 21.2 32.8 Aok
Zn 245 22.7 257 NS
Vit A 514 64.1 42.9 Aok
Vit B, 23.8 30.0 19.6 Hokok
Vit B, 67.3 83.8 56.2 Aok
Vit Bs 14.8 13.2 15.8 NS
Niacin 29.0 29.4 28.7 NS
Vit C 74.2 82.6 68.6 Aok
Folate 96.0 975 94.9 *

1) Significant difference between boys and girls by Chi-square(p<0.05, **+p<0.001)
2) Not significant difference hetween boys and girls by Chi-square
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of 7P =okal, AL Ao AE A3 W&ol 265%2 34(34.3%)

Table 21. Food consumption and intake ratio of each of meals in elementary
and middle school students. g(%)

Breakfast Lunch Dinner Snack

Elesfﬁgfjry 167.6 + 1085" (162)% 2328 + 738 (225) 2283 + 1154 (22.1) 4040 + 236.7 (39.1)

Ziﬁgé? 161.7 + 1204 (16.0) 346.8 + 136.6 (34.3) 2344 +147.6 (23.2) 2674 + 2554 (26.5)
1) MeantS.D.

2) The percentage of food intake per meal per day.

ZE3A 7Y Y4 2 YEF H3FHFS Table 22, 23, Figure 5~7° 1}
Ebf ) ol el A AFH e 32610k, A 414.8kal, A4 4833k, 7H2] 4055

ek ob AL, AY, kA A=k A v 19.8%,
26.8%, 29.8%, 236%°lAtt. YEF HH e oFF 5325mg, H4 981.6me, A4
946.6mg, 74 407.6mgo. 2, 1 AFH wl&LS 18.0%, 35.1%, 32.8%, 14.1%°] it}
dF W EE @A o AALY T]ou| &> 131~213%E HE 7Y
vjE] 7 Aok Aol A 9 gAY A vES 212~399%= 7HE 7
U A3 vge] vk AYelA o= HF WS 15.7~347%0] o,
Ao A dojAE G AFH vEe oy A &2 11.8~47.8%= UE}
Wt

A A Hake) )

N

of il & 7 AArke] Aol thFEy] wiitel
K

5
UES A3 Rled d3s Tuhal oA Fig. 5~7014 4
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Table 22. Mean daily intake of macronutrients of each of meals in elementary
school students.

Elementary School

Nutrients
Breakfast Lunch Dinner Snack
Energy (kcal) 326.1 + 196.8" 414.8 + 92.0 483.3 + 219.8 405.5 + 289.7
Protein (g) 119+ 94 180 + 56 20.1 £ 13.3 14.0 + 19.7
Fat (g) 772 + 756 997 + 4.42 12.62 + 11.42 1578 + 13.33
Carbohydrate (g) 514 + 29.2 61.8 = 13.4 71.2 £ 274 535 + 40.3
Fiber (g) 229 + 1.99 559 + 5.18 3.58 £ 2.36 1.93 + 2.69
Cholesterol (mg) 66.4 + 98.5 54.2 + 31.3 90.2 + 107.1 51.4 + 69.3
1) Mean*S.D.
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Table 23 Mean daily intake of minerals and vitamins of each of meals in
elementary school students.

Elementary School

Nutrients
Breakfast Lunch Dinner Snack
Ca (mg) 769 + 81.8V 120.6 + 60.0 881 +77.1 272.7 + 155.4
P (mg) 165.6 + 123.1 253.3 + 754 2491 + 152.9 275.4 + 1776
Fe (mg) 1.95 + 1.41 3.06 + 0.94 3.04 +1.73 135+ 1.79
Na (g) 532.5 + 495.8 9816 +621.4 946.6 + 631.5 407.6 + 505.1
K (g) 356.6 + 339.2 558.2 + 199.4 5575 + 401.6 578.8 + 391.0
7n (mg) 154 +1.12 224 + 0.60 240+ 1.36 1.56 + 1.46
Ash (g) 240 + 1.96 4.36 + 1.98 4.10 + 2.63 3.02+ 231
Vit A (ugRE) 86.0 + 110.6 1209 + 87.6 138.6 + 179.2 119.1 + 127.0
Vit By (mg) 0.19 + 0.30 0.35 + 0.15 0.30 + 0.23 021 + 021
Vit B, (mng) 0.17 + 0.15 0.19 + 0.06 0.23 +0.17 021 +0.21
Vit B6 (mg) 0.30 + 0.29 0.48 + 0.19 050 + 0.34 0.30 + 0.30
Niacin (mg) 262 + 276 392 + 152 475 + 4.16 1.72 + 3.32
Vit C (mg) 114 + 256 210+ 17.1 11.7 £ 15.1 34.2 + 81.8
Folate (ug) 289 + 25.7 60.6 + 434 44,4 + 33.3 26.3 + 37.9
Vit E (mg) 208 +2.15 2.88 + 241 3.38 + 3.72 1.50 + 1.99
1) Mean+S.D.
Energy(%) | 198 29.8 a 236
Protein(%) |  18.4 30.8 4 205
Fat(%) ; 16.7 & 32T
Carbohydrate(%) | a2 30.4 & 21.2
Fiber(%) | 17.6 28.4 ala1
Colesterol(%) _ 21.3 30.4 n 212
0% 40% 60% 80% 100%
Breakfast = Lunch Snack

Fig 5. Mean percentage of macronutrients of each of meals

in elementary school students.
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Fig 7. Mean percentage of vitamins of each of meals

in elementary school students.

_32_

“)Collection @ jeju



oA el 7y dga 9 HJEF HFHFS Table 24, 25, Figure 8~109] 1}
Ef ATt o o] A A3 319.7kd, A 588.2kd, AW 502.0kd, 72 436.9
o2 & A7 FH el ek obx, HA, A4, kA9 A= A3 v 17.2%,
33.6%, 27.2%, 22.0%°1Aqtt. UEF A2 ob3 470.4me, 4 1,173.6mg, A4
886.0mg, 2] 502.2mg o2, 1 A3 W& 15.3%, 40.2%, 29.1%, 15.5%°] A1},

A 9 RE JFnolA] ofF At Y)onl &8 141~224%% 0, K4l 9]
2oE gdoure] A3 nee 286~483%E ZHE U AFH nlgo] =T A
Yola] Aolx= 43 H]EL 165~334%0|en, oA Aojx= Fda
A vEL 123~405%2 YEbS

Fg A ShAAA WIFol JPg wa, BAS AR MFe] ged, &
Sepgel Wal FAEe AN HFel Jbd FdrhFig 8~10) &, F3

Table 24. Mean daily intake of macronutrients of each of meals in middle
school students.

Middle School

Nutrients
Breakfast Lunch Dinner Snack

Energy (kcal) 319.7 + 2230" 588.2 + 189.3 502.0 + 306.0 4369 + 4044
Protein (g) 498 + 335 86.5+ 27.8 70.2 + 355 104 + 14.0
Fat (g) 116 + 9.6 26.7 + 10.2 21.9+ 270 16.7 = 18.7
Carbohydrate (g) 79+ 80 14.6 £ 5.8 150 = 154 62.1 + 545
Fiber (g) 64.2 + 106.6 86.3 + 46.3 96.0 + 128.1 2.6 +31
Cholesterol (mg) 2.15+ 1.94 527+ 2.19 3.34 + 2.28 40.86 + 74.50
1) Mean+S.D.
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Table 25. Mean daily intake of minerals and vitamins of each of meals in

middle school students.

Middle School

Nutrients -
Breakfast Lunch Dinner Snack
Ca (mg) 72.0 = 78.3Y 225.9 + 1184 839 + 776 107.2 + 1559
P (mg) 157.4 + 130.2 384.5 + 135.6 249.0 + 193.5 148.2 + 189.6
Fe (mg) 192+ 1.90 486 + 2.02 3.01 + 2.09 152 + 197
Na (g) 4704 + 460.4 1173.6 + 685.9 886.0 + 688.9 502.2 + 7284
K (g) 332.0 + 308.3 11895 + 720.6 519.1 + 388.7 370.7 + 440.6
7n (mg) 151 + 1.30 3.14 + 1.06 237+ 1.70 1.03+ 1.32
Ash (g) 218 + 191 6.52 + 2.80 395+ 3.12 245 + 3.07
Vit A (ugRE) 823+ 1129 212.6 + 149.9 141.7 + 1715 874 + 1431
Vit B; (mg) 0.19 + 0.21 051 + 022 0.34 + 0.28 0.19 £+ 0.30
Vit B, (mg) 0.16 + 0.16 0.32 + 0.15 0.26 + 0.22 0.21 + 0.29
Vit B6 (mg) 0.29 + 0.29 0.84 + 0.31 0.49 + 0.42 0.31 + 042
Niacin (mg) 254 + 2.59 5.31 + 2.37 498 + 5.90 2.03 £+ 3.87
Vit C (mg) 100 + 21.2 19.8 + 10.1 115+ 151 28.1 + 61.3
Folate (ug) 276+ 275 71.5 £ 32.8 39.5 £ 31.0 29.2 £ 36.1
Vit E (mg) 2.06 + 2.34 3.01 + 1.76 3.18 + 3.57 215+ 294
1) MeantS.D.
Energy(%) 17.2 8220
Protein(%) 16.3 28.9 14.3
Fat(%) [114.9 a 269
Carbohydrate(%) 18.1 26.6 a2l8
Fiber(%) | 15.4 251 182
Colesterol(%) 223 33.4 4.2
0% 20% 40% 60% 80% 100%
Breakfast = Lunch Dinner Snack

Fig. 8. Mean percentage of macronutrients of each of meals

in middle school students.
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Table 26. The food intakes by groups of elementary school students by
intake weight, energy and sodium.

Elementary School

Characteristics
Wi(g) Energy (kal) Na(mg)

Plant foods
Grains and their products 2277 + 1015 767.3 £ 3175 301.0 £ 510.2
Potatoes and starches 30.3 + 578 329 + 754 54.4 + 1245
Sugars and sweets 6.88 = 15.39 24.07 = 49.76 4.14 = 49.39
Legumes and their products 265 £ 348 66.4 £ 112.1 32=x244
Seeds &nuts 1.03 + 3.66 3.77 £ 1241 7.65 + 58.96
;igditfges 2 Nggeir 107.8 + 76.8 441 + 56.0 5316 + 485.0
Mushrooms 0.30 + 2.22 0.27 + 1.94 0.03 + 0.20
Fruits and their products 111.8 £ 171.8 444 £ 68.2 6.7 £ 62.0
Seaweeds 109 + 19.9 11.8 + 34.5 340.0 + 565.2
Fats and oils 5.28 + 20.95 26.37 + 49.82 16.59 + 116.07
Beverages 15.7 + 63.2 87+ 445 1.9 £ 245
Spices 97.8 + 97.2 166.1 + 169.2 1029.4 + 660.3
The others 0.31 + 2.92 0.91 + 10.21 1.02 + 1241
Subtotal 642.4 + 2475 1196.8 + 356.3 22976 + 1027.6
Animal foods
Meats 56.0 + 89.2 127.5 + 235.0 154.0 + 431.5
Eggs 39.8 + 64.6 70.1 £ 129.2 93.5 + 204.7
Fishes 24.4 + 438 41.7 £ 805 167.4 + 260.3
Milks 270.1 + 159.0 193.6 + 130.8 155.8 + 93.73
Subtotal 390.3 + 192.0 4329 + 293.3 570.7 + 5334
Total 1,032.7 + 303.7 1,629.7 + 431.2 2,868.4 + 1,146.8
1) Mean+S.D.
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Table 27. The food intakes by groups of middle school students by intake

welght, energy and sodium.

Middle School

Characteristics
Wi(g) Energy (kal) Na(mg)

Plant foods
Grains and their products 284.3 + 122.4Y 993.4 = 4169 579.6 £ 782.3
Potatoes and starches 659 + 93.9 69.0 + 113.3 76.3 + 156.8
Sugars and sweets 522 + 2585 13.92 + 33.70 1.73 + 20.81
Legumes and their products 579 £ 26.41 11.22 + 66.16 6.37 £ 65.56
Seeds &nuts 0.32 + 2.96 0.99 + 7.97 0.06 + 1.15
;igditfges g their 1170 + 984 759 + 80.0 6089 + 560.5
Mushrooms 0.25 + 3.72 0.11 + 1.18 0.01 + 0.17
Fruits and their products 775 £ 165.0 329+ 73.0 2992
Seaweeds 23.0 + 269 22.3 £ 272 288.0 + 297.2
Fats and oils 49 + 30.7 21.2 £ 62.6 127 + 120.2
Beverages 32.4 £ 94.8 14.8 £ 51.0 25+ 209
Spices 124.0 £ 120.8 179.2 + 209.4 902.5 + 797.7
The others 0.22 + 2.29 0.64 + 9.06 0.54 £ 10.33
Subtotal 740.7 + 292.0 1435.5 + 512.8 2572.0 + 1253.6
Animal foods
Meats 49.1 + 975 120.1 + 265.6 182.2 + 482.2
Eggs 68.4 + 80.7 149.8 + 185.6 134.7 + 249.4
Fishes 14.2 + 35.6 249 + 65.3 67.0 £ 200.6
Milks 1379 £ 166.6 116.3 + 148.6 76.4 + 95.4
Subtotal 2284 + 2155 348.3 + 353.7 372.3 + 548.1
Total 1,010.3 + 364.1 1,846.6 + 596.6 3,032.2 +1,351.7
1) Mean+S.D.
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Fig. 12. Mean percentage of sodium by food groups of each of meals

in middle school students.
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Table 28. The food intakes by cooking methods of elementary school students
by intake weight, energy and sodium.

Elementary School

Characteristics
Wi(g) Energy (kal) Na(mg)

Main dishes
Cooked rices 152.9 + 70.0" 5353 + 244.3 42+ 130
Cooked rice with seasoning 76.1 £ 123.2 155.4 + 246.1 226.7 + 425.8
Cooked gruels 3.00 + 19.50 5.84 + 39.28 8.70 + 59.54
Noodles 21.0 + 62.3 53.4 + 166.4 166.8 + 515.2
Side dishes
Soups 311 + 341 31.8 + 3811 351.8 + 3816
Stews 32.6 £ 584 276 + 496 181.6 + 367.6
Tang and Chon-gol 16.8 + 54.1 25.4 + 90.9 39.2 + 189.7
Stir-fried foods 42.0 + 58.2 69.4 + 915 226.8 + 3055
Fried foods 29.6 + 80.4 77.6 + 2286 125.8 + 416.7
Pan-fried foods 153 + 34.5 27.2 £ 64.3 40.7 £ 109.0
Roasted foods 52.9 £+ 705 108.7 £ 139.7 251.8 + 3739
Hard-boiled foods PES 1523 31.7 £ 729 122.7 + 250.5
Steamed foods 29.2 + 64.7 38.0 £ 81.3 71.2 £ 1828
Seasoned vegetables 19.2 + 25.3 123+ 175 352.9 = 5857
Raw vegetables 7.15 1 27.74 1.24 + 5.63 1.18 + 12.90
Salads 1.45 + 12.56 158 + 13.71 1.64 + 14.38
Preserved foods 2.19 + 9.36 1.61 + 917 35.07 + 143.15
Kimchies 24.9 + 24.4 6.9 £ 85 322.8 + 3419
Sauses 0.77 + 3.22 1.74 + 8.15 20.05 + 72.56
Deserts
Fruits 62.1 + 1454 22.7 £ 53.0 27158
Breads and Cookies 42.7 + 73.0 142.6 + 225.6 146.4 + 284.6
Rice cakes 2.68 + 18.13 6.15 + 41.42 6.33 + 47.79
Beverages 48.4 £ 99.8 25.6 £ 60.3 2.6 + 138
Dairy products 265.7 £ 1779 163.5 + 112.8 135.5 + 85.2
Sugars 3.07 + 16.55 8.64 + 40.90 1.63 + 19.83
Ice cakes 187 + 45.9 32.4 + 831 10.8 + 29.7
Raw foods 9.0 + 35.2 106 + 41.5 10.8 + 74.8
Total 1032.7 + 303.7 1629.7 + 431.2 2868.4 + 1146.8
1) Mean+S.D.
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Fig. 13. Mean percentage of sodium by cooking methods of each of meals

in elementary school students.
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Table 29. The food intakes by cooking methods of middle school students by
intake weight, energy and sodium.

Middle School

Characteristics
Wi(g) Energy (kal) Na(mg)

Main dishes
Cooked rices 1489 + 87.1" 521.2 + 3054 43+ 180
Cooked rice with seasoning 120.5 £ 1584 216.2 = 287.2 212.8 = 442.3
Cooked gruels 3.95 + 25.96 6.81 + 45.55 11.40 + 82.78
Noodles 32.3+ 752 100.1 + 222.0 2753 + 6459
Side dishes
Soups 29.9 + 34.0 29.8 + 349 360.8 + 364.9
Stews 57.6 £+ 79.9 48.4 + 70.7 386.8 + 518.0
Tang and Chon-gol 6.15 + 35.35 7.33 + 45.87 24.83 + 13841
Stir-fried foods 40.0 + 60.8 65.6 + 100.5 248.8 + 3524
Fried foods 76.0 = 109.4 186.2 + 290.9 2425 + 473.6
Pan-fried foods 154 + 34.6 26.4 + 60.5 37.1 £ 108.7
Roasted foods 499 + 76.9 101.9 £ 163.7 197.8 + 294.8
Hard-boiled foods 11.6 + 43.9 16.3 + 60.5 55.4 + 202.3
Steamed foods 10.8 + 45.3 16.7 + 68.2 31.9 + 158.0
Seasoned vegetables 26.6 £ 32.0 18.1 = 239 116.7 + 136.6
Raw vegetables 6.93 + 42.54 1.10 + 6.36 1.09 + 14.77
Salads 1.26 £ 11.12 1.35 + 12.73 1.33 + 12.64
Preserved foods 2.31 £ 13.09 2.07 £ 1464 29.90 + 149.82
Kimchies 28.0 £ 26.7 99 + 127 3538 + 371.3
Sauses 0.23 + 1.74 0.51 + 4.36 573 + 44.34
Deserts
Fruits 50.1 + 145.8 204 + 62.1 21169
Breads and Cookies 83.9 + 1034 288.1 + 332.1 340.3 + 507.1
Rice cakes 2.37 £ 20.14 5.54 + 45,58 5.41 + 60.59
Beverages 505 = 112.7 23.1 £ 59.3 29+ 145
Dairy products 12277+ 171.4 75.9 + 1054 60.7 + 86.8
Sugars 1.70 + 6.07 6.23 + 24.97 0.54 + 4.23
Ice cakes 25.2 + 546 44.1 £+ 1034 13.8 + 33.8
Raw foods 5.63 + 30.88 7.41 + 38.66 8.32 + 52.68
Total 1010.3 + 364.1 1846.6 + 596.6 3032.2 + 1351.7
1) Mean+S.D.
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Fig. 14. Mean percentage of sodium by cooking methods of each of meals

in middle school students.
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Table 30. Relations between intakes of calorie and sodium and soup eating
behaviors in elementary school students.

Elementary School

) once / d 3~4 times/w Not have p-value
Variables (n=259) (n=247) (n=20)
Total
Energy (kal) 1,696.3 +4345% 15837 + 413.9% 1,463.6 + 394.7° o
Na(mg) 2.980.3 +1,140.6° 2.827.8 + 1,167.7% 24322 + 1,060.1° -
Boys
Energy (kal) 1,707.0 +4395 1,596.2 + 419.6 1,603.4 + 277.4 Ns?
Na(mg) 2.939.4 +1,098.3 2877.0 + 1,251.5 24809 + 1,031.1 NS
Girls
Energy (kal) 1,682.7 +429.7° 1,5845 + 412.0°* 1,292.6 + 462.6° -
Na(mg) 3032.3 +1,195.2 28005 * 1,121.8 23726 + 1,1545 NS
1) Mean+S.D.

2) a, b: Means with different superscripts were significantly different among the
groups at p<0.05 by Duncan’s multiple range test

3) Significantly different by one-way ANQOVA (x*x+p<0.001)

4) Not significantly different each of groups by Duncan’s multiple range test
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Table 31. Relations between intakes of calorie and sodium and soup eating

behaviors in middle school students.

Frequence

Middle School

once / d 3~4 times/w Not have p-value
Variables (n=449) (n=389) (n=32)
Total
Energy (kal) 1,887.7 +581.8% 18133 + 5766 1,605.9 + 556.3° 57
Na(mg) 3259.0 +1,402.1% 29162+ 1,316.1° 2.2585 + 1,168.6" ook
Boys
Energy () 1,882.7 +560.9 1,874.7 + 541.4 1,691.8 + 691.0 NS
Na(ig) 34441 £14155° 32058 % 1,328.2° 2.460.1 + 1,244.2° *
Girls
Energy (ka) 1,894.8 +611.8° 1,776.0 + 594.9® 1,566.8 + 497.1° *
Na(mg) 20973 +13438" 27402 + 12796° 2,166.8 + 1,150.7° ok
1) MeantS.D.

2) a, b: Means with different superscripts were significantly different among the

groups at p<0.05 by Duncan’s multiple range test

3) Significantly different by one-way ANQOVA (x*x+p<0.001)
4) Not significantly different each of groups by Duncan’s multiple range test

_53_

@ jeju



0.6~0.92] Welsle

-

1.

&% H[ (MAR)
qHA 0.85 @A 1.0, Z4 0.87,

=k
, HIEFT A 0.87, HEFY] By 0.96, HEFY] By 0.92, tololal 0.96,
R

[e)

L

skl o] NAR

g
[€]

FH[(NAR) 2} HZF LA
=

MA A
=S =
4 (.89

=

s

b

HERRl C 0.79, 44t 0.62= o

Sora
grol 1t} Aom 47 wol

AFv= 22
Table 32 YEFHAL.

1 095

4
<l

fvee]

N

<

kel

\._A.uﬂo

e

j2)

4 AA e

7l
£

9

%

%

way

o

il

=
T

3

3

Sk A
<y
uy
-

0.81=

[e)

L

oA 0.80, &

Table 329 eI ST
Zrr, v R C AFH7F A

-

1

LHER S E

0.88% &St TFatA0.87), <

Fol7b vEs e H, MAR

A 2

&
Table 339
, BEF A 0.81, WEE B; 0.95, v EMY B, 0.76,
0838 =

MAR

-

1.

-

1.

=

2 094

ey
43

Jo] MARO]

[}

=

2
Sk A
S}

9

a4

%

%

34

]

(o]

A

Y
0.99, Z+ 0.61, 21 093,

Z1
&l

1

E]_]__
0.89) + H<

3]

A 0785 T o
(p<0.001).

Z
—_
=
e
Sk
S}

.]



Table 32. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) in
elementary school students by sex.

Elementary School

Nutrients Total Boys Girls p- value
(n=701) (n=351) (n=350)

Energy 0.85 = 0.15" 0.83 +0.15 0.87 £ 0.15 s
Protein 1.00 £ 0.03 0.99 + 0.05 1.00 £ 0.00 Hokok
Ca 0.87 £ 0.17 0.87 £ 0.17 0.86 + 0.17 NS¥
P 095 £ 0.10 094 + 0.12 0.96 + 0.09 Hk
Fe 0.89 £ 0.15 091 +0.14 0.88 + 0.16 NS
Vit A 0.87 £ 0.20 0.86 £ 0.20 0.89 + 0.19 *
Vit By 096 = 0.10 095+ 0.11 0.97 + 0.09 Hk
Vit B, 092 £ 0.15 0.90 + 0.16 093 +0.13 Hk
Niacin 096 = 0.10 0.96 + 0.11 0.96 + 0.10 NS
Vit C 0.79 £ 0.25 0.79 + 0.24 0.79 + 0.26 NS
Folate 062 £ 0.24 0.61 £ 0.23 0.62 + 0.25 NS
MAR 0.88 £ 0.10 0.87 £ 0.10 0.89 + 0.10 NS
1) MeanzS.D.
2) Significant difference between boys and girls by t-test(*p<0.05, *xp<0.01,

w4p<0,001)

3) Not significant difference hetween boys and girls by t-test
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Table 33. Nutrient adequacy ratio(NAR) and mean adequacy ratio(MAR) in

middle school students by sex.

Middle School

Nutrients Total Boys Girls p- value
(n=1184) (n=476) (n=708)

Energy 0.80 + 0.18" 0.75 + 0.18 0.84 + 0.18 s
Protein 0.99 + 0.07 0.99 + 0.05 0.98 + 0.07 Ns?
Ca 0.61 + 0.24 0.54 + 0.22 065 + 0.25 ook
P 0.93 + 0.14 0.90 + 0.15 095 + 0.13 ook
Fe 0.94 + 0.13 0.96 + 0.10 093 + 0.15 ook
Vit A 0.81 + 0.25 0.75 + 0.26 0.85 + 0.23 ook
Vit B, 0.95 + 0.13 0.94 + 0.13 0.96 + 0.12 o

Vit B, 0.76 + 0.24 0.65 + 0.23 0.83 + 0.22 ook
Niacin 0.94 + 0.14 0.95 + 0.12 093 + 0.15 NS
Vit C 0.67 + 0.27 0.59 + 0.26 0.71 + 0.27 ook
Folate 055 + 0.20 0.54 + 0.19 056 + 0.21 NS
MAR 0.81 + 0.13 0.78 + 0.13 0.83 + 0.13 ok

1

) MeanzS.D.
2) Significant difference between boys and girls by t-test(Gx*p<0.01, **xp<0.001)
)

3) Not significant difference between boys and girls by t-test
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Table 34. Meal pattern status of elementary school students.

Elementary School

(n=701)
meal patterns n %
Subject who do not have Breakfast 92 13.1
Subject who do not have one meal except breakfast 35 5.0
Subject who have every meals 574 81.9

ZF8H49 7Y FAE Table 3501 UEhigich. F8tAe) A% o}Ag WA o
shalo] 2537 (21.4%), FAS WA 28 Aol 29W(25%), AL WA e
B 697 (5:8%), WAL WA e Y 102 E6%) 010, A E v} ¢
A2 73178 (61.7%)°] A T}.
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Table 35. Meal pattern status of middle school students.

Middle School

(n=1184)
meal patterns n %
Subject who do not have Breakfast 253 21.4
Subject who do not have lunch 29 2.5
Subject who do not have dinner 69 5.8
Subject who do not have snack 102 8.6
Subject who have every meals 731 61.7
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Table 36. Mean daily intakes of nutrients by meal pattern status in
elementary school students.

Elementary school

Subject who do  Subject who do not have Subject who have

Nutrients not have breakfast one meal except breakfast every meals p- value

(n=92) (n=35) (n=574)
Energy (kcal) 1414.6 + 482.2°% 11854 + 3585° 1691.4 + 399.1° s
Protein (g) 589 + 27.6° 431+ 145 66.1 + 26.7° ook
Fat (g) 447 + 26.4% 20+ 156 474 £ 19.6° s
Carbohydrate (g) 191.3 + 539" 1881+ 548" 2484 + BAT ook
Fiber (g) 116+ 64 103+ 60° 139+ 65° ook
Cholesterol (mg) 255.2 + 178.0° 1509+ 1250° 270.1 + 165.2° ook
Ca (mg) 474.0 + 187.7° 3684+ 151.6° 583.4 + 203.0° ook
P (mg) 825.5 + 290.3" 6172+ 169.8° 982.4 + 284.1° ok
Fe (mg) 831 + 4.35” 758+ 274 9.70 + 2.84° ook
Na (mg) 2502.4 + 1057.6° 2013.0 + 895.9° 2979.3 + 1141.5° ook
K (mg) 1700.2 + 591.8 1689.5 + 909.7° 21295 + 740.6° ok
Zn (mg) 6.55 + 2.36” 563+ 152° 8.06 + 2.13" ook
Ash (mg) 124+ 43 102+ 39° 144 + 46° ook
Vit A (4gRE) 382.3 + 216.0° 377.6 + = 496.6° 483.1 + 258.7° ook
Vit By (mg) 092 + 034 084+ 069 1.09 + 0.48° ook
Vit B, (mg) 091 + 0.37° 060+ 0.24° 1.05 + 0.36° ook
Vit Bs (mg) 134+ 061" 113+ 043 164 + 059° ook
Niacin (mg) 124+ 9.4° 86+ 33" 134+ 63° ook
Vit C (mg) 66.7 + 785 636+ 59.1 81.0 + 78.4 NSs*
Folate (ug) 1332+ 649" 1328+ 698" 166.1 = 71.0° ook
Vit E (mg) 9.10 + 7.36% 645+ 3.60° 10.16 + 4.97° ook
1) MeantS.D.

2) a, b, ¢ Means with different superscripts were significantly different among the
groups at p<0.05 by Duncan’s multiple range test

3) Significantly different by one-way ANOVA(x*xxp<0.001)

4) Not significantly different each of groups by one-way ANOVA
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Table 37. Mean daily intakes of nutrients by meal pattern status in middle
school students.

Middle school

Subject who do Subject who

Subject who do Subject who do Subject who do D

Nutrients not have : have every
breakfast not have lunch not have dinner not have snack meals value
(n=253) (n=29) (n=69) (n=102) (n=731)
Energy b1)2) b b b a 3
ecal) 15289 + 527.2 1399.7 + 936.0 1520.3 + 477.2 1568.3 + 327.9 2044.0 + 5554 —_—
ca.
Protein b B . b .
@ 57.0 + 27.1 460 + 319 546 + 189 655 + 165 784 + 361 —
g
Fat (g) 482 + 26.3° 408 + 356° 451 + 21.4° 40.1 £ 146° 595 + 26.7° —
Carbohydr N b b b .
@ 215.8 + 70.4 212.1 + 130.1 2239 + 66.6 2328 + 457 2083 + 725 —
ate (g
Fiber (g) 10.8 + 41° 92 + 54° 113 + 407 125 + 38° 148 + 51° -
Cholestero " 3 " " .
| ) 2241 + 1589 210.8 + 181.3 2953 + 1459 256.8 + 1532 3024 + 197.7 —
g
Ca (mg) 407.9 + 1985™ 336.8 + 394.6° 4581 + 229.9° 4033 + 157.1° 537.7 + 236.7° -
P (mg) 761.1 + 3005° 6209 + 488.7° 7700 £ 254.7° 861.3 + 2235° 1040.1 + 3355% Hoxk
Fe (mg) 887 + 3.20° 739 + 3.68° 890 + 255° 1133 + 493° 1254 + 3.78* -
Na (mg) 2531.6 + 1157.8%  1962.0 + 1329.7° 2330.8 + 111499 = 29263 + 11103 332094 + 1369.4° -
K (mg) 2038.3 + 911.5° 14231 + S146° 2139.1 + 919.8° 2027.3 + 650.2° 26589 + 1071.4° Hoxk
Zn (ug) 6.38 + 2.49° 597 + 3.60° 646 + 1.92° 781 + 2.10° 889 + 255 -
Ash (mg) 12.70 + 5.16° 970 + 8.02° 12.89 + 514° 13.78 + 4.36° 1653 + 5.67° .
VitA(p b . b b -
RE) 4417 + 2762 302.8 + 171.5 4290 + 2446 442.7 + 2439 5815 + 315.0 —
Vit B
() ! 1.02 + 0.43° 078 + 0.73¢ 1.14 + 056™ 1.20 + D.42%° 1.33 + D.50* o
g
Vit B
() : 0.80 + 0.40™ 0.70 + 0.67° 0.87 + 0.44° 0.77 + 0.26™ 1.05 + 043* -
g
Vit Bs(mg) 157 + 0.62° 129 + 0.797 159 + 053° 1.82 + 058 213 + 0.78° -
N 1 ac 1 n bc C © abc a
) 12.1 + 82 104 + 7.2 112 + 49 143 + 4.4 164 + 80 o
g
Vit C (ng) 549 + 56,1 67.3 + 778%™ 622 + 62.9%° 426 + 24.0° 738 + 76.8° .
Folate . 4 e 5 .
1+ . 4+ . ot . 0+ . 1o+ . ok
() 135.1 + 545 1034 + 505 1485 + 58.3 157.0 + 51.8 185.1 + 695
J7
Vit E (mg) 701 + 425° 804 + 7.03° 769 + 4.05° 9.08 + 4547 1167 + 5.96° .
1) MeantS.D.

2) a, b, ¢, d: Means with different superscripts were significantly different among the
groups at p<0.05 by Duncan’s multiple range test
3) Significantly different by one-way ANOVA(x*xxp<0.001)
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Table 38. Meal pattern of nutrient adequacy ratio(NAR) and mean adequacy
ratio(MAR) in elementary school students.

Elementary school

Subject who do not

Subject who do not Subject who have

Nutrients have breakfast e?qi‘e]gtolgfeéﬁ?it every meals p- value

(n=92) (n=35) (n=574)
Energy 0.74 + 0.18"V% 064+ 0.17 0.88 + 0.13% —
Protein 0.99 + 0.06" 0.96 + 0.09° 1.00 + 0.02° Kokk
Ca 0.78 + 0.18 0.65 + 0.25° 0.89 + 0.15 Kokk
P 092 + 0.12° 0.78 + 0.18° 0.97 + 0.08* Kokk
Fe 0.80 + 0.18 0.78 + 0.20° 092 +0.13* Kokk
Vit A 0.80 + 0.24° 0.75 + 0.28 0.89 + 0.18* Kok
Vit By 093+ 0.13° 0.86 + 0.15° 0.97 + 0.08* Kokk
Vit B 0.87 + 0.16 0.67 + 0.25° 0.94 + 0.12* Kokk
Niacin 0.92 + 0.15° 0.86 + 0.18° 0.97 + 0.08* Kokk
Vit C 0.65 + 0.29 0.72 + 0.31° 0.81 + 0.23* Kotk
Folate 0.53 + 0.25" 052 + 0.26 0.64 + 0.23* Kokk
MAR? 081+ 0.11° 0.75 + 0.13° 0.90 + 0.09* Kok
1) Mean+S.D.

2) a, b, ¢ Means with different superscripts were significantly different among the
groups at p<0.05 by Duncan’s multiple range test
3) Significantly different by one-way ANOVA(xxp<0.001)
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Table 39. Meal pattern of nutrient adequacy ratio(NAR) and mean adequacy
ratio( MAR) in middle school students.

Middle school

Subject who do Subject who  Subject who  Subject who  Subject who
Nutrients not have do not have do not have do not have have every

breakfast lunch dinner snack meals value
(n=253) (n=29) (n=69) (n=102) (n=731)

Energy 070 + 0.20°77 061 +0.22°  069+020° 070 +0.14" 087 +0.14%  we
Protein 097 + 0.11° 088 +0.17° 097+011°> 100+ 0.00*  1.00 + 0.02°
Ca 052 + 0.23 037 +0.19° 057 +023"  052+020° 066+ 0.24°
P 0.86 + 0.18° 073 +0227  083+018  092+011° 097 + 0.09°
Fe 0.86 + 0.19° 072 +022° 083+016” 097+007 098 +007°
Vit A 0.73 + 0.28" 061 +030° 074+030° 075+026° 086 +0.21°
Vit By 0.90 + 0.17° 073+021°  092+017° 096+0.08 0098 + 0.09°
Vit By 0.67 + 0.25 057 028  071+027°  065+020° 081 +021°
Niacin 0.86 + 0.20° 075+ 024° 088 +018" 098 +006 097 + 0.09°
Vit C 058 + 0.28 059 +034° 061 +020°  055+021° 072+ 026%
Folate 0.45 + 0.17° 034+ 0177 049 + 019" 052+017°  0.60 + 0.20°
MAR 0.74 + 0.15 063 +0.16° 076+015° 077 +010° 086+ 0.10°
1) Mean+S.D.

2) a, b, ¢, d: Means with different superscripts were significantly different among the
groups at p<0.05 by Duncan’s multiple range test
3) Significantly different by one-way ANOVA(G*x#p<0.001)
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