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Effect of School Lunch Menu Intervention through Calcium Enriched Menus
on Nutrient Intakes of High School Girls

Fon-Kyoung Lee, Young-Sun Choi", Bok-Secon Bae'

Department of Nutritional Education, Graduate School of Education, Daegu University, Gyeongsan, Korea
YDepartment of Food and Nutrition, Daegu University, Gyeongsan, Korea

Abstract

This study was conducted to improve the nutritional status of high school girls via lunch menu intervention. Surveys
were carried out twice to evaluate basal status and status after lunch menu intervention. In the first survey nutrient
intekes of 24-hour and school lunch were each estimated by 24-hour recal dietary survey and sdf-recording,
respectively. Calcium intake was the lowest among nutrients, and stir-frying was the most preferred cooking method.
Five dishes of school lunch menus which were included in the first survey were replaced with recipes containing
foods with higher calcium level; anchovy tir-fried with red pepper paste, anchovy stir-fried with amond, pork stir-
fried with shredded kelp, crab meat soup, and tteokbokki with cheese. In the second survey cacium intake from
school lunch was significantly (p < 0.001) increased from 45.5% to 50.2% of one thirds of recommended intake (RI)
after calcium enriched lunch menu intervention. Intakes of vitamin A and E were aso significantly increased, whereas
those of energy, thiamin, and vitamin C were decreased. Index of nutritional quality vaues of nutrients of 24-hour
intakes (except thiamin, vitamin B6, vitamin C) is increased by intervention; however, those of cacium, folic acid,
iron are ill very low. Even though this study shows a possibility of improving nutrient intakes of students through
school lunch menu intervention, lunch intervention by itsdf is not enough action to improve nutritiona status of
micronutrient for adolescents. (Korean J Community Nutr 16(2) : 265~277, 2011)

KEY WORD : cadcium enriched menu - school lunch menu intervention - Dietary Reference Intakesfor Koreans- high school students

N E
H2d71E QAN A2 39787124 A1 23

Hg40] 1A 0% o]0l 4 o] g0l 7hz Aol
vl g2 ekt v 7o) BAEol e Fa8 A
29510] 7Rz A7jolek. Fadr)el g
ARBEL FAR AAH Yt BELe] B A%

2~

Aad: 20114 1€ T
FAY: 20114 2¢€ 229 4

A 2011d 3¢ 39 A

'Corresponding author : Bok-Seon Bae, Department of Nutritional
Education, Graduate School of Education, Daegu University,
Jilyang, Gyeongsan, Gyeongbuk 712-714, Korea

Tel: (053) 850-6830, Fax: (053) 850-6839

E-mail: bbseon@hanmail .net

31d

&

FElvebe] W2 HadEe of
2] o 2 uiEA ] 53t 4
[ R o= e R o
SE7b g, A, 2UAEHE 9 AE
HIER A, Ho BES) AF ks 5 ¢
AR 2AHE Bkar 9l Ao & vERTH (Shim
Yi-s 2006). Kim(2010) 8] -] &Jabd e elx ¢

o] o s A e spot Shel] i 7

e

2

2

e

—265—



3l oA A Eo] 20~30% EE Hrhs
TE5& B8l AEHoZ By Qb (Yi & Yang
Cho & Yu 2007; Kim 5 2009). a8 a = Sead4=
T AR MEpl o7 Qla) oA E R FUsle] ofF
< 8 HH] A AFLe 2~33 Wiz FAYe] v]go]
F5 A 19.4%0% 84 24.4%, 158 35.6%Z 5
7¥skar Qlvk. o]ef gt o} A A2 IHAHFR RS VAT
= Qrlo] wu, AA|o] o} & A=AV FHe] Ak &
735 AP 0 B R sl o 9] ofF 1/48 HFH T
g}H(Yeoh & 2009). 53] oj1482] A9+ Aot
Q) Eof thgk ¥ile] Fof A HA o g Fqlolut A
Y A2E B3 10~20%°) 23kl 9lo] (Cho & Yu 2007)
2E-g Fall Dash YAl o] AEHA o] FoIA
Zlol W& EAgo] Sl AeE Bl A, AA|R 2008
A7 kA A3 (Ministry of Health, Welfare and
Families & Korea Centers for Disease Control &
Prevention 2009)E X3, 12~18A] dABZof|A] whillz]

Q1 UEH, BloplE A 2)gh tii-i-2] Geka (ellvlA], 24
, HEA, T : :

N

45, A, e A, glREeh, HiEk O das1g &=
=4

Hd = eol| w) X)X £} B3] 12~184] oA &
W) Ay 250 AF = A% vk AFnEo] Z+
4.7%, 90.4%°) 2atol, A2l 2741 g7 i
{3l GH S PP S ol vkt Ak A=

4

2 oo N OB e one
(@]

ok 312

947) SAEE ke @ St Ale 47149 b
o mlele] ASIE 918 e QIS STk S5
QN FAEA S A3 S ek I8 AL
= A% ek, $elvel st B4 4] SyEel)
Ao G FiFsha, WEARI O ZA o] A4S Bk}
M, SRE A EE S, e 1R S4S wis
i1, A oS vk AN S B A1 9
EFMo % 2006). TiF-i-2) AIZES 73 dlellA] B 3
2] B9 SFFAS ol Se] AT 2 ulEe 3
A} JFEE SelA] F28 8e s ek o} 2
2] WIEPF 3 A AL RS o] ol et

O

FY A o] AH7) v AL ofE] AFoA] RarE T §)
- wak (2008)-2 A& XY i 15842 4
AFaE B35 Yo FHES INERARe) A BEHAAH 2

[« =
ARLOZ MBS 1) B S FeFUI/1ES] 36%

Rk

&£
=
T
ﬂl
_OL
By

o]

2

[e]
o
=)

1)
0,
=
i
e
Nl @ g
3
= @&
m L P
e
o e
Y
o
AU 24
Z
N
jas)
—= MN
4 1o
=
o
O3
ommQ
o 2

50~73%2] 70 FE AF%E Ao ® ARSI tXE AL
215 o] g3to] TEEe] F2 AH S A A9 Jung
T 2009) oM = Zre] AFH S HEY 168.9 mg o8t
A 181.2 mgl & AFgo] vhon 71 9o & AR gwE
2l Holobils-e] HFJE7E S FleR Barskar gt
9]=52] A$-ol%, Gould 5 (2006)¢] sk Wel|4] 2] Hrk
U2 AL5a-S Ae]st7] 918 Breakfast Club, School
Nutrition Action Groups¥} -2 445 T3 2] 7]3HE9]
tpeFstAl EAISHE GrollAl, kS A4 ofo] FHoksh =

= 3 YEEAFS A= Alo] =
AL vk Sl Adadse] A F M Togh v
o e} = kst

2 s @I FHE B JPUANFL
3

B el AR 1,290 o nAg tpes
oO:] =]

oa M
o2

1240] 12k 2ARE Fregskalrt. 2007d 9del] 12} vz
A ASE EUlR sl Z2ash vl 2dE T4E Ale

o
3 27 2ALE AN AR
3

A Akl W5 ot of

F{F

2. TN S %
1) 7% T
BERT

AR A, A%, Ale 9L A" (BMI; Body



Mass Index)+ 20068hd = &k
L oA A o] B AAo]f 7&*—1 ??9} ZJ‘—]'

7V 28] 5, 1 AEHE

< 2 gl A AR A9

s 2010)= Farste] ARG

0::1 h
r
aﬁ
=

?8
£

NMNTA
AAPREARE D7 S B AR A A
A37) 221 12 AAle) FA) ) 23k ARl B
5GP AR B T8 A T, 247
7F AEAZ e} A FAAZ RS AT AE-A o ;%1
3 71913k A elgsle] 4SS F 157 ohi
=

_,d
1>

O =

e J‘ﬂ'ﬂﬂ ]OH Z/\]— t}o) o] A /u;z%k
o e} B8] 520 3R el Al el
3 w71 98l AeAlg el AEAR, 1% 58 AF
% (Korea Health Industry Development Institute
2004) & FH-SIlaL, AN A5l S5 THoR &
AFeE 5 dekgr) g 739 CAN—pro3.0 (Computer
Aided Nutritional Analysis Program. Korean
Nutrition Society) AE718-& o] g5} U3 =S

ALY,

FIL MAYH TN
AN RRE] 24417 ofu ] 9 kA AFYEIE S
o] ¢ekMd F 7] (KDRIs: Dietary Reference Intakes
for Koreans, Korean Nutrition Society 2005) ¥} 8]
3Tt A%, Alls 2 SE TS o] g3to] AR A} Tl
ol 149 XA e =7 (EER: Estimated Energy
S 5 oluA] A s wgEkel
HIERIC, Elopyl, 2jRZel, Holil,
2, W Hle ?ﬂ %% (RI: Recommended Intake)
7}, ‘/}E B E2 55455 (AL Adequate Intake) 3}
<= Axbsteict, SaElE St oA |l
Pk A dEE st F4H /‘] ol e St 9]
e 13 ) oll AAH, F2) 0 2 E
61101—*1# o B R ) 4 7191 olAR] 667 keal,
1 15 g, HJEPIA 234 ugRE, Elo}Hl 0.34 mg, B|H
0.34 mg, H]E}”]C 33.4 mg, Z+% 300 mg, &
= 7o FreIglar, ek 7]soll AR A
of thalA= k=l JFEHAVIES 1/3 755

Requirement)&
3, T nlERIA

&1l

o
o
O

2 9l oo
3 i :
T =
‘f i)
~
HN
=
o1
BN
é
01—‘
>~ [4-.~

1‘
rlo
ot
O
1~>

{0

7107 HMrkErITh 2k Gdekao] ook A X4 (INQ:

2k 1,000 kcalel 8%

%1— »5]]1:1— ook~ A

Index of Nutritional Quality)= &
&= 2AF ) ook kS 1,000 k

A S Wt B ARG,

2) 2% T

LYY Y N

17 A1 24A17F Sdlel S ok A B
AT B Joph AR B 7L A% 2F D
o] 7Hg v 0] MAT Bolx Glof it S F 2
FRARS o)) Sla) 2B S wEsH 24E
A BET 2 S AP S8 2y
Aol A 2} el of

=0 AEsh= 2eS AR A
ST S 32.1%(132%), 5
W), ol 11.4% (47%), ‘FHF 105%(43114)

AF A, 5A) 3.9%(169), U7 5.1%(2173), A
HERF 23.6% (977) 2] &= Vet whebs] 7 A

]

Y
S
—
w
N
R
’cB
o1

6‘]—'1:_ a]j]_]:]}jo ‘—%Q‘Er'oﬂo‘:q x/q.]j ]:L_x 1%7121, 1?_
o, YT, AT, AT (WA, S o3k

Zra7d st vl
ERTH o AFEAAET A7) (Rural Development
Administration 2007)-& F3=ste] 100 g ZHEol
B2 Zdeagddams o Ao ol A Oﬂ’ﬂ
By -2l vlrEA] ] A S S 11 lo] 215

A7Fs7d, 2l 7Fsd, =Sl 78 5 1346}0%
il
71

= AR 9lo] Zh BFek =12 94 =

By of
Tooy
i?i

Zr7d st wlirE 2H8ieH(Oh 2006). 7&
AREEE A3Re], HAl e R Zﬂ*ﬂb 191 13]
F2 B AE2] 137 mg, 23| 273.8 mg, Zﬂ
35.4 mg, A2 100.6 mge|t}. ZE7d3) vl A7 A] 7]
IEE j_a% o]-o:] a‘l—/\g_‘:_o] 7]_;<1— b3l ig]ﬂ_—, =z Hohﬁ o= =z
AT B5E ARSI, 718 FA L E Al HAYH &4
= 712-d) njike) OW‘_E =80k FA (Pork sauteed
with red pepper paste)< BX| 1537 355 (Anchovies
sauteed with red pepper paste) 0%, #2115 BRHE-5
(Anchovies sauteed with cherry peppers)< oMH-=
HX]2-8 (Anchovies sauteed with almonds) © &, 4]1L
7199 %% (Beef stew with burdock)s =& THAukAE
4 (Pork sauteed with shredded kelp) © 2, &-Zy}=;
(Egg soup with welsh onion)< A% (Crab meat
soup) 2 &, WEo] (Tteokbokki)E X|ZH%0] (Tteokbokki
with cheese)® tAIs}o] Aehs 2743130}, Table 1]
A 7128 el ZE7ds) vlvre] S 191 Vs
O % vlwste] Beks o thA A o® ZErdsl s V1S

Hm
01‘1




268 - o134 o4 St At 23k oJepvt

Table 1. Comparison of nutrient contents of dishes manipulated with calcium rich foods and those of conventional dishes

Dish Energy  Cclcium Phosphorus  Iron Potassium  Folate
(keal) (mg) (mg) (mg) (mg) 9
Pork stir-fried with red pepper paste (48 g/serving) Before" 112.5 9.43 60.7 0.644 136.4 12.8
Anchovies stir-fied with red pepper paste (38 g/serving)  Atfer? 83.4 177.0 126.3 1.24 190.9 17.5
Anchovies stir-fried with cherry peppers (24 g/serving) Before 47.7 81.8 91.8 0.701 129.8 7.04
Anchovies stir-fried with almonds (15 g/serving) After 101.3 110.4 119.8 0.926 147.4 5.83
Beef stew with burdock (43 g/serving) Before 64.9 26.8 42.4 0.535 161.1 9.65
Pork stir-fried with kelp chops (70 g/serving) Affer 83.6 60.9 57.1 1.72 732.6 78.5
EQQg soup with welsh onion (65 g/serving) Before 40.4 594 70.0 0.609 156.8 13.3
Crab meat soup (70 g/serving) Affer 87.8 117.5 110.3 1.09 200.4 156.7
Tteokbokki (116 g/serving) Before 246.8 27.7 113.4 112 220.0 255
Tteokbokki with cheese (120 g/serving) Affer 282.6 83.5 160.8 1.26 250.4 255

1) Before: Dish prepared without calcium rich food
2) After: Dish prepared with calcium rich food
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Table 2. Physical measurements of subjects
First grade (n = 211)

Second grode [n = 200)

Weight (kg) 52.6 + 8.07 522 +
Height (cm) 160.1 = 161.2 + 5. 2*3
BMIV 205+ 2.8 201 £ 2

1) BMI (Body Mass Index) = Weight (kg) / Height [m)2

2) Mean = SD

3)*: p < 0.05 by t-test
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Table 3. Frequency of meals and snacking and reasons of skipping meals of the subjects
Frequency of having meals Breakfast Lunch Dinner
Grade First Second Total First Second Total First Second Total
Almost none 38(18.0) 43(21.5 81(19.7)" 0( 0.0) 1(0.9) 1003 6(29 2( 1.0 8( 1.9
1-2 times/week 22 (10.4) 29(14.5) 51(12.4) 7( 3.3 0( 0.0 70(1.7) 14(6.6) 13( 6.9 27 ( 6.6)
3-4 fimes/week 34(16.1) 29(145) 63(153) 4( 1.9 7(35 11(27) 43(204) 34(17.00 77(18.8)
5-6 times/week 43(20.4) 21(10.5) 64(15.6) 35(16.6) 33(16.5) 68(16.5) 55(26.1) 47(23.5) 102 (24.8)
No skipping 74(35.1) 78(39.0) 152(37.0) 165(78.2) 159(79.5) 324(78.8) 93 (44.0) 104 (52.0) 197 (47.9)
Total n=211 n=200 N=411 n=211 n=200 N=411 n=211 n =200 N =411
Reasons of skipping meals
Grade First Second Total First Second Total First Second Total
Not enough fime 101 (73.2) 93(73.8) 194(73.5) 0( 0.0 1(21) 1(1.1) 2(1.7) 10(9.8) 12( 5.4)
Lack of appetite 8( 5.8) 8(63) 16(61) 16340 10(21.2) 26(27.6) 18(15.1) 14(13.7) 32(14.5)
Poor digestion 4(2.9) 2(1.6) 6( 2.3 0( 0.0 2( 4.3) 2(22) 4(34 3( 3.0 7(3.2
Due to snack 1(0.7) 0( 0.0 1(0.3) 6(12.8) 8(17.0) 14149 17(14.3) 13(12.7) 30(13.6)
For diet 5( 3.9) 8(63) 13( 50 0( 0.0 2( 4.3) 2(22) 36(30.3) 22(21.¢) 58 (26.2)
Economic reasons 11( 8.0 7(5.6) 18( 6.8 7(14.9) 3( 6.4) 10(10.6) 1(0.8) 0( 0.0 1(0.9)
No one 1o prepare meals 7(5.1) 0( 0.0 7(27) 0( 0.0 0( 0.0) 0( 0.0 23(19.3) 14(13.7) 37 (16.7)
Halbitually 1(07) 0(00) 1(03) 11(234) 70149 18(19.1) 6(50 6(59 12( 54
Due to in-between meal 0( 0.0 7(5.6) 7(27) 2( 4.3) 3( 6.4) 5(563) 8(67) 13(12.7) 21 ( 9.9)
Others 0(00) 1(08 1(03) 5(106) 11(23.4) 16(17.0) 4(3.4 7(69 11(50
Total nN=138 n=126 N=264 n=47 n=47 N =94 n=119 n=102 N = 221
Frequency of snacking
Grade First Second Total
Three times/day 32(15.2) 20(10.0) 52(12.¢)
Two times/day 78 (30.9) 63 (31.5) 141 (34.3)
One fime/day 69(32.7) 82(41.0) 151(36.7)
Almost none 32(15.2) 35(17.5) 67(16.4)
Total n=211 n=200 N=411
Time of snacking
Grade First Second Total
Moming 142 (67.3) 125(63.2) 267 (65.3)
Afternoon 17 ( 8.1) 8(40) 25(6.1)
Morning Afternoon 52 (24.6) 65(32.8) 117(28.9)
Total n=211 n=198 N = 409
)N (%)
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Crab meat soup

Anchovies stir-fried with almonds

Tteokbokki with cheese

@ good % so/so M bad

Anchovies stir-fried with red pepper paste

Pork stir-fried with shredded kelp

Fig. 1. Degree of acceptance of calcium enriched menus. The numbers in the figure are percentages of subjects (N = 411).
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Table 4. Daily nutrient intakes of the subjects assessed by 24 hour

recall (N = 411)

Nufrient Amount %Rl or %AI?
Energy (kcal) 1833.8 = 577.1" 91.7 + 289
Protein () 660+ 217 146.7 £ 48.3
Fat (Q) 50.6 + 259
Carbohydrate () 2783 + 888
Dietary Fiber (g) 157+ 57 65.6 + 23.7
Vitamin A (ugRE) 520.2 + 331.9 743 £ 47.4
Thiamin (mgQ) 126 £ 057 1265 + 57.2
Riboflavin (M) 0.89 £ 042 74.4 + 352
Vitamin B, (Mg) 1.79 £ 0.71 128.0 £ 50.5
Vitamin C (mg) 714 £ 621 71.4 £ 62.1
Vitamin E (MgTE) 121+ 7.0 121.2 £ 70.1
Niacin (mgNE) 150 £ 6.6 11562 + 51.1
Folic Acid (ug) 1823 + 785 456 + 19.6
Calcium (mg) 406.7 £ 212.4 452 + 23,6
Phosphorus (Mmg) 827.9 + 288.5 103.5 £+ 36.1
Iron (MQ) 110+ 492 68.6 + 30.8
Potassium (mg) 2036.8 £ 671.2 54,8 + 255
Zinc (mg) 86+ 50 95.0 + 56.4
1)Mean £ SD

2) Percentage value compared to RI (Recommended Intake)
or Al (Adequate Intake)

283 (P <0.001), lER) Co) 4] 24 F
74.7%N 64.5%= )8 7Ha3isick (P < 0.001). 2
#7438 Wi R 249 Ago g FAS AFstory 71
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Table 5. Twenty four-hour nutrient intakes and intakes from school lunch before and after calcium enriched menu intervention (N = 389)

Intakes from school lunch (% 1/3RI or %1/3A1)?

Twenty four-hour intakes (%R or %Al

Nutrient

Before After Before After
Energy (kcal) 705.5 + 253.5" (104.2) 6126 =+ 201.8(90.5)***4 1833.8 * 577(91.7) 1728.9 =+ 566.8 (86.4)*
Carbohydrate (g) 1138 * 455 91.8 = 32.9%x* 278.3 *+ 8838 2447 * 76.3***
Fat () 156 = 94 158 = 75 506 + 259 548 * 29.1*
Protein (g) 268 * 10.3(178.5) 251 + 9.7(167.57* 660 £ 21.7(146.7) 655 £ 26.7(145.5)
Dietary Fiber () 63 £  27(79.6) 65 = 3.0(81.6) 157 = 5.7 (65.9) 152 = 5.6(63.3)
Vitamin A (LgRE) 177.6 £ 138.4(75.9) 290.5 + 1957 (124.1)*** 5202 + 331.9(74.3) 684.0 =+ 459.4(97.7)**
Vitamin E (MgTE) 39 = 36(1182) 61 +  49(184.8p* 121 + 7.0(121.2) 143 £ 8.3 (143.0f**
Thiamin (Mg) 058 £ 0.34(172.2) 045+ 021(133.1p** 126+ 0.57(126.5) 123+ 0.63(122.5)
Riboflavin (Mg) 031+ 0.13(77.2) 033 £ 0.15(81.4) 0.89 = 0.42(74.4) 1.09 = 1.51(90.6)*
Vitamin B, (Mg) 0.83 = 0.42(177.4) 0.79 = 0.38(168.7) 1.79 £ 0.71(128.0) 173 £ 0.73(123.5)
Niacin (mgNE) 66 *  3.4(152.6) 62 * 271440 1560 £ 6.6(115.2) 1563 £ 8.6(117.4)
Folic Acid (ugDFE) 747 *+ 39.8(56.0) 784 * 42.4(58.8) 182.3 L+ 785 (45.6) 177.9 L 74.4(44.5)
Vitamin C (mg) 250 = 12.3(74.7) 215 = 14,1 (64.5)*** 71.4 £ 621 (71.4) 52.9 + 28.9(53.0)**
Calcium (mg) 136.6 *+ 60.3(45.5) 1505 =+ 80.8(50.2) 406.7 + 212.4(45.2) 427.7 + 213.2(47.5)
Phosphorus (mg) 3243 £ 149.6(121.5) 331.8 =+ 129.4(124.3) 827.9 + 288.5(103.5) 864.2 + 335.3(108.0)
Potassium (mg) 855.2 =+ 334.8(54.8) 849.5 =+ 390.6(54.5) 2036.8 £ 671.2(54.8) 2031.4 + 765.3 (54.5)
Iron (MQ) 42 = 1.8(78.6) 41 £ 1.9(75.8) 11.0 = 4.9(68.9) 11.8 £ 8.6(73.5)
Zinc (mg) 35 £+ 1.6(116.3) 32 = 1.6(108.0F 86 = 51(950) 78 £ 3.3(87.0r

1) Mean = SD

2) Percentages of 1/3RI (Recommended Intake) or 1/3Al (Adequate Intake)

3) Percentages of Rl or Al
4)*: p <0.05, **: p <001, ***: p <0.001 by paired t-test

Table 504 ®i= nf9} 7o

ARE GO ARFE FAS B JUL ARG FAR

il
>

fE o1~ H 1 jal [ Tlo :l—
Fo|2 Hgirk. Z, ouiAl ¢} T AT 2ok 3
on E 7

Aol vlal] fro)ehA wgko m & oux] AF o s By
2] A& ke i AT INQE ARkt
o Aet 24 H, 9 24217k U AFHFHS Aengict
(Table 6). Ak 2% Fof Z2] INQE 0.50014] 0.563
92 (p<0.00D) 07 F7ketg o 1 9 WA (p <
0.01), HIERIA (p < 0.001), F1EZ=ZH1 (p < 0.001), Yo}
A (p < 0.05), 21 (p < 0.001), AH-(p <0.01) 5 tiF+
o] Foda INQ7F Aek 27 Aof| vl&l] 2k F7181ed
th BIERICS) INQE 227 % frefakAl Wkt (p < 0.001).
A4 29 F2] ZF INQe w91, HElIA, Elo}
o1, 2l RZE BlERIB,, Yolale 1 od-s veld oL,
it 0.87, HIEFRIC 0.64, 94t 0.530.% o8] Y2 5
< B3}

Table 6. INQ" of 24-hour nufrient intakes before and after
calcium enriched menu intervention (N = 389)

Nutrient Before After
Protein 1.62 + 0.30? 1.69 + 0.30%*9
Vitamin A 0.83 + 0.54 1.15 + 0.63***
Thiamin 1.41 £ 0.55 1.43 £ 0.59
Riboflavin 0.82 + 0.28 1.04 £ 1.15%=**
Vitamin B, 1.42 + 0.44 1.46 + 0.47
Niacin 1.28 + 0.45 1.36 + 0.54*
Folic Acid 0.51 = 0.21 0.53 £ 0.19
Vitamin C 0.83 £ 0.81 0.64 £ 0.37***
Calcium 0.50 + 0.21 0.56 £ 0.24***
Phosphorus 1.15 £ 0.28 1.26 £ 0.29%**
Iron 0.76 £ 0.30 0.87 + 0.54**
1) INQ: Index of Nutritional Quality

2) Mean = SD

3)*: p <005 **: p<0.01, *** p<0.001 by paired t-test
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Table 7. Distribution of subjects who consumed less than 75% of
EER" and nutiient intakes less than EAR? before and
after calcium enriched menu infervention (N = 389)

Nutrient Before After P value?
Energy 1132907 150 (38.6) 0.007
Profein 21( 5.4) 18( 4.6) 0.749
Vitarnin A 232(59.6)  145(37.3) 0.000
Thiamin 82(21.2) 94 (24.2) 0.375
Riboflavin 267 (68.6) 224 (57.6) 0.002
Vitamin B, 76 (19.5) 85(21.9) 0.478
Niacin 81(20.8) 95 (24.4) 0.265
Vitarnin C 279(71.7)  315(81.0) 0.002
Calcium 363(93.3)  361(92.8) 0.888
Phosphorus 73(18.8) 72(18.5) 1.000
lron 259 (66.6) 266 (68.4) 0.648
Suojectswilh fisk g3 57 3) 62(15.9) 0.071

of poor nutrition®

1) EER: Estimated Energy Requirement

2) EAR: Estimated Average Requirement

3)N (%)

4) P value by McNemar test

5) Subjects consumed energy less than 75% of EER and 4 nutri-
ents (calcium, iron, vitamin A, riboflavin) intakes less than EAR

o7} {ISek. Ak 27 Aol vl 27 5 HlEknl A% 2|n
Eehlelx 3R] B e gnrt A4 AFE oAt v
Fo] fre)atA stopxlth, b el Ao} njebyl C& 2%
T F=5op AF skt vl frelsil S 13l

oflui#] AFH=e] EER®] 756% virtedX ] Z+, &, vlek
A, BlEEehe] AF o] B e vwel oAt B8
o] 21.3%°I4 15.9%% 7+ o1t B4 594

(p = 0.07D2 S

B A2 ATRYES] Hf o] 183d 52.6 kgol A,
2818 52,2 kgol3l o, et A2 18hdo] 160.1 cm,
28Pd2 161.2 cmo] AT}, A e 2ol 2007 del 2

of and A=l whEwd v 16~174] 4]

EFAFE 53.6 kgolal, EA=2 160 cmE FARN Y
o

S T & oG, AT WE Ao
ettt Ald s X9 (BMD = 18032 20.5, 28132 20.8
2 Sl F3kslar o Aq-EelA] Btk oA 3

2007: Yi & Kwak 2008),
20.1 (Park 5 2010)3} v|5zalgit. o8] 7 1158}
W 1,280 o] Ae] eHdsolX) = AR 2 A
g A 8EE Shdel whE Al91e] A7 gl 2l 94l

o A= X4 20.2(Kim &

g A3k

2] AR 7S A B2 ol
FAAZE o] AAE BTANM R shdihe] Zole= et
YA &= Al 7] AL 5 o AALe] AAES B 7
o] Hx] ¢kE0] 19.7%, 1501 5~63] A2]o] 12.4%, 15
el 3~43] A2o] 15.3%C|0t}. AAEE ok, A4, A
A EolQlar, FEell Sy 0 & Al gE= AR 7
& Aago] et 2008 =A% A Ministry
of Health, Welfare and Families & Korea Centers
for Disease Control & Prevention 2009)fl4] 12~18
Al ojzke] obl AAES 28.4%<1H :*DVVPOC?OJEAMI
A o] AAL Argo) o5 5 oF et AAlS A polER
T10]] alfgahs o A TRk oA nlES- P 47.4%

F #34F Cho & Yu(2007) 2] d7rellx] oja282] oA
2)Eo0] 28.9%°1%10H, Park 5 (2010) A& A& {1
Ao T oA ES 26.4%F Harskal Qlrt. o AL
= b4 ko ddako] AAelakE o] gfe) tigt
AT Aok & ofuel Bk, 3AA I 22 GA1A A=
A§7]1:q (ParkE 1991) .6_57@?_] 7]-/\1_/] /Hz]g]_ ;qu]_o] A

FE 77 vE 7Y 2] I o & oo A g, H
W55 2k dlo] & = Qlok whEbA] o} A A2 8
A Ask ¥ ot **72}01 wEoA| o] FoIRA = Fad
S0 AAA, A drge] F8 29 IS vE F Alvk
ol A2e] FH o]ffel thgt ZAelX& 73.5%7F ARk
o] glol e} ekaloict. W] Aol Tt oy
of ZAtelA Al1o] GlolA] obie wA aiths A%E B
33} 9=l (Cho & Yu 2007: Kim 5 2009) 58 "EE
ch Eshgel o} A Eo] F7leH Ao B 8]
Al e o e Sl W Ao ¥
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< 83%7} o AA Y °ﬂLVP‘ Q375 25%“]
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RIEREEE IR

o] Aol sl 2o Bshi glo] YA Gor
AP F0% 19 24T 5] 5299 vl 3]
5ok At e B sl e BLAL A
P18t Qe B 2Ah thgAe) A AR AL v 2
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A7 6% 2 Uehgorl 149 FHzs $EH0
2 g 7P AEs & AR 4 4 A
e

2 oA 71 A3 ge] U A3 Alztdel vjs) €5
3] =3k ﬂ Jung &Choi(2003)2] dA-ellA 7+ A3 9]
FH o2 w7} 13 7} 52.6%F 7 Uk R0

A3} FsHA] & Ao Alm T
= Z10F Helt} Templeton &

7o) 11~ 13*1 st S, A,
A= S5, Aoy A} 55 AP E S AFHA| 4
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AF e 7P Bk o2 veRdtt 2008 5l
Aok A4 3 (Ministry  of Health, Welfare and
Families & Korea Centers for Disease Control &
Prevention 2009) 9x} 4ol 19 Z& AFHHS
396.5 mgo & FEHHE] 441972 £ AFAT}e} A
Al RaE$lom Park 5 (2010)0] AR A]E4]¢] o
o] Akt o] Fat g H S I A5 E T B tha
=2 WAAFF 49.9%8) 48.0%= et oL) o]73]
W2 AT EOR, WS AgEoli ¥R 4GS A
AAF ] Aol v A% Fehs AFES0) BarE A 9)
Uk 7bA 1998 g Faeitelld] 13~1941 ad
=9 ZAHAdFHES 5004 mgl.® FALE 1 Han &
Kim(2002)°] F-4kA¢] Hade] ZEidHEdS o1gA
491.5~530.5 mg, 'F8 554.5~636.7 mg® K15}l
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A B3k Ao Ho At
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ZARVIAES] 2 AFE 1Y B FE $49S
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WERaL =], a5 S T Aol M Lee & Park
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£ Fobstal AT wirell e 71 S =7} wob(Kim &
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ARV S Zhell Apo)7t vz ZLO0 % Bot 25 it A
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18l ellul#], s, Blopl, HIERIC, @i, ofeie]
73 el Aol 2 AFRe] Aasigl o, ekl CE Al
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