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ABSTRACT

The calcium intake of elementary school students residing in Gyeongsangbukdo province from their school
foodservice and milk program was evaluated. A total of 252 subjects (50.4% boys and 49.6% girls) were
examined. A significant percentage of the total subjects (32.9%) reported skipping breakfast once or more per
week, with the major reasons for skipping breakfast being a lack of time and appetite. A majority of the to-
tal subjects (78.2%) participated in the school milk program. The type of milk consumed by the subjects was
mainly white milk, with a milk intake mostly between one and two cups. Participants in the school milk pro-
gram consumed over the recommended nutrient intake (RNI) of calcium, but non-participants consumed only
48.1% of the RNI (P<0.001). The calcium intake rate according to food cooking methods, from highest to
lowest was in the order bap, twigim, jeon, jjim, and gui. Although the food intake rate of guk was low, the
calcium intake rate by RNI was the highest for guk. On the other hand, the food intake rate of bap and
kimchi was high, but their calcium intake rate by RNI was relatively low. These results show that non-partic-
ipants in the school milk program are significantly deficient in calcium. Therefore, to improve the calcium
nutrition for children, school lunch menus containing high calcium need to be developed and children should
be encouraged to enter a school milk program.
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Table 1, General characteristics of the subjects,
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N (%)
Item Classification Boys Girls Total
Gender 127 (50.4) 125 (49.6) 252 (100.0)
Family type Extended 12 (1 94) 15 (12.0) 7 ( 10.7)
Nuclear 114 (89.8) 110 (88.0) 224 ( 88.9)
Others 1(0.8) 0( 0 1( 04
Residential type Apartment 93 (73.2) 98 (78.4) 191 ( 75.8)
Villa/Row houses 16 (12.6) 9(72) 25 (1 9.9)
Single-family house 16 (12.6) 16 (12.8) 32 (127
Others 2 (1.6 2(1.6) 4( 16
Father's age (yr) <35 0 (0.0 2 (1.6) 2 ( 08
36~40 36 (28.3) 41 (32.8) 77 ( 30.5)
41~45 69 (54.3) 62 (49.6) 131 ( 52.0)
46~50 18 (14.2) 12 (1 9.6) 30 (11.9)
= 4(32) 4(32) 8 ( 32
No response 0( 0 4(32) 4( 1.6)
Mother's age (yr) <35 11 (8.7) 11 ( 8.8) 22 ( 87)
36~40 72 (56.7) 74 (59.2) 146 ( 57.9)
41~45 35 (27.5) 31 (24.8) 66 ( 26.2)
46~50 3(24 6 (48 9 ( 3.6)
=51 2 ( 1.6) 1(08) 3( 12
No response 4 (3.0 2 (1.6) 6( 24
Father's educational level <Middle school 4(32) 2 (1.6) 6 ( 24)
High school 49 (38.5) 52 (41.6) 101 ( 40.1)
Junior college 25 (19.7) 18 (14.4) 43 (17.1)
=>University 45 (354) 46 (36.8) 91 ( 36.1)
No response 4(32) 7 (5.6 11 ( 44
Mother's educational level <Middle school 5(39) 2 (L6) 7( 28
High school 54 (42.5) 58 (46.4) 112 ( 444)
Junior college 18 (14.2) 21 (16.8) 39 (15.5)
=University 42 (33.1) 39 31.2) 81 ( 32.1)
No response 8 (63) 5 (4.0 13( 52
Mother’s working status Not working 82 (64.6) 73 (58.4) 155 ( 61.5)
Working 45 (35.4) 52 (41.6) 97 ( 38.5)
Person who prepares for meals Mother 8 (77.2) 101 (80.8) 199 ( 78.9)
Father 7(55) (5.6 14 (5.6
Grandmother 8 (63) 4(32) ( 48)
All family members 13 (10.2) 11 ( 8.3) 4 (9.5
Others 1(0.8) 2 (16 (12
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Table 2, Breakfast habit of the subjects,

N (%)

Item Classification Boys Girls Total 2 -test

Frequency of breakfast Every day 78 (61.4) 91 (72.8) 169 (67.1) 0.221
5~6 times/wk 14 (11.0) 13 (10.4) 27 (10.7)
3~4 times/wk 17 (13.4) 7 (56) 24 (19.5)
1~2 times/wk 7(55) 5(40) 2 (49
Never 11 (87) 9(72) 0 (7.9

Reason for skipping breakfast Not enough time 0 (40.8) 18 (52.9) 8 (45.8) 0.235
Not prepared 5 (10.2) 0 (0.0 5(6.0)
No appetite 20 (40.8) 14 (41.2) 4 (41.0)
Others 4 (82 2(59 6(72)

Type of breakfast Korean meals 8 (77.2) 106 (84.8) 204 (81.0) 0.240
Bread and milk 0(79 8 (64) ( 1)
Milk - yogurt 3(23) 0 ( 0.0) (12
Cereal and milk 10 ( 7.9) 8 (64 18 (7.1
Sunsik 3(23) 0 ( 0.0 3(12)
Others 3 (24 3 (24 6 (24

A7b 34H41.0%) 2 Ut of Ak H(41.1%), ‘THITP L 235(11.7%) 0.2 ekt

el
Gl 987H(77.2%), 18 106™8(84.8%)0] THA&
vl o AapEgc

A ARALS] Bl -o-FAlo) W3k AR Table
3uk 2k gAY St S84 o ofRofA
Folghk 7F 1978(78.2%)01Ql o, Folslr] b=
th 7} 5599(21.8%) 0.2 A= ek

3

o) o
S SRENE AT e

A /5 "= olfEe A% l ZOohAY’ Eh
et o] 93412 o2 T ke, 1 o
o cHny gl AMadol A9 g npAltkn gt
ol 4674(23.4%)01dtE 5 "= AR
SA 10404 124] Aoz upAlck 7} 101%H(51.3%)
oF 7P wokow 2 8AYA 10A] HOoE up
AltP7b 159(38.1%) 02 2AbE]o] tjEEo] ko)
o Foll $HE vAlE Aoz ARSI Shal
oA miAlE -39 Bhe ‘EFolrpata St gt
Aol 93(412%) 0= 7HE Wekom meltk = 81

101' o 11

ofr

[¢)

4> rlo

orlo
H=

| oHe ok, ofshe wEoltho o
sfo] il shY 7he] Aok LSS
1 2ATHP <0.05).

shiLol 4 A gk

T8(84.3%),
4.0%) 08 <

e 52 Jlm

=

S0 0] ok A7} 166

‘Whe 23%(117%), FEsith e 8%

ool tiRie SIS Aty

23 A47slE Aow 2AEg. staFAes A

TH=

(44.2%)0]H, =
= 31(15.7%) 01312

oS00 gt wEEL HEo|ths} 879
FHeP 7} 7975(40.1%), ‘uHEsHA] o
H, gaHAo] ofse] H]

8 WEEsk Eokh Shueld 948 uhA g

tha ok SHYEe] 2

7} Al01AT 19%(34.5%),

S5 olfzt wol gl WA
oA B 99t et

T

A 129(21.8%), “Hi7} ofubA) 8w(14.6%), 7]EP 7
3(12.8%) %] =0l 3t

3. 8

ok 7-g0IMel 7 H wHiE A3 ZE

ZARAAe] Staol ZAolN0] 9% 2 fAE
30l B AR Table 49F 2k 7ol BhA



Table 3. Awareness of school milk program,
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N (%)
Item Classification Boys Girls Total 2 -test
Participation in school milk program Yes 101 (40.1) 96 (38.1) 197 (78.2) 0.600
No 26 (10.3) 29 (11.5) 55 (21.8)
Reasons for participating in school milk program Good taste 22 (21.8) 17 (17.7) 39 (19.8) 0.368
For good health 49 (48.5) 44 (458) 93 (47.2)
Persuasion by parents or teacher 18 (17.8) 28 (29.2) 46 (234)
Feel hungry 2(20 1(10) 3(15)
Others 0(99 (63) 6 (8.1
Time to drink of school milk 8~10 o’clock in the morning 39 (38.6) 36 (37.5 75 (38.1) 0.119
10~12 o’clock in the morning 56 (55.4) 45 (46.9) 101 (51.3)
Lunch time or after lunch 5(5.0) (94 14(7)
After going home 1 ( 10 1 (10 2 (10
Others (0 (52 5(25)
Taste of school milk Delicious 52 (51.5) 29 (30.2) 81 (41.1) 0.010*
Neutral 39 (38.6) 54 (56.3) 93 (47.2)
Not delicious 10 (9.9 13 (135) 23 (11.7)
Amount of school milk Much 10 (9.9 13 (135 23 (11.7) 0.307
Moderate 85 (84.2) 81 (84.4) 166 (84.3)
Insufficient 6 (59 (2.1 8 (4.0
Satisfaction with school milk program Satisfied 45 (44.6) 34 (354) 79 (40.1) 0.368
Neutral 40 (39.6) 47 (49.0) 87 (44.2)
Unsatisfied 16 (15.8) 15 (15.6) 31 (15.7)
Reason for not drinking school milk Stomachache 3 (L5  5(172) 8 (14.6) 0.465
Odd taste and smell 8 (30.8) 11 (37.9) 19 (34.5)
Not the same as home’s milk 9 (346) 3(103) 12 (21.8)
Atopy and allergies 2(77) 41338 6 (10.9)
Not feel hungry 0 ( 0.0) 1 (35) 1 (18
No participation in school milk program 1 ( 3.9) 1 (35) 2 (3.6)
Others 3(115) 4 (138) 7 (12.8)

*Significantly different at P <0.05
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Table 4, Milk and dairy products consuming at school and home,

N (%)
Item Classification Boys Girls Total X -test
Preferred milk at home Homogenized milk 72 (56.7) 73 (58.4) 145 (57.6) 0.504
Flavored milk 21 (16.5) 15 (12.0) 36 (14.3)
Low fat or fat-free milk 9 (71 16 (12.8) 25 (9.9
Fortified milk 23 (18.1) 19 (15.2) 42 (16.6)
No response 2 ( 1.6) 2 ( 1.6) 4 ( 1.6)
Amount of milk intake None 3 (24 2 ( 1.6) 5 (2.0) 0.070
<1 cup 0 (23.6) 35 (28.0) 65 (25.8)
1 cup~below 2 cups 9 (38.6) 50 (40.0) 99 (39.3)
2 cups~below 3 cups 21 (16.5) 29 (232) 50 (19.8)
=3 cups 4 (18.9) 9(72) 33 (13.1)
Beverages consuming except milk Yogurt 5 (19.7) 37 (29.6) 62 (24.6) 0.001**
Fruit juice 30 (23.6) 51 (40.8) 81 (32.1)
Soda 18 (14.2) 9(72) 27 (10.7)
Ionic beverage 20 (15.7) 13 (10.4) 33 (13.1)
Others 34 (26.8) 15 (12.0) 49 (19.5)
Dairy products consuming except milk ~ Curd type yogurt 2 (17.3) 31 (24.8) 53 (21.0) 0.354
Liquid type yogurt 30 (23.6) 34 (272) 64 (25.4)
Cheese 5(39) 4(32 9 (3.6)
Ice cream 4 (50.4) 6 (44.8) 120 (47.6)
Fresh cream 2 ( 1.6) 0 (0.0 2 (08)
No response 4 (32 0 (0.0 4 ( 1.6)
Reasons for drinking milk Good taste 83 (65.4) 100 (80.0) 183 (72.6) 0.062
For good health 20 (15.7) 16 (12.8) 36 (14.2)
Persuasion by parents or teacher 8 (63 3(24) 11 (44
hunger 9 (71 4(32) 13 (52
Others 7(55) 2(1.6) 9 ( 3.6)
**Significantly different at P <0.01
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Figure 1, Calcium intake of the subjects by school lunch me-
nus and school milk,
NS: not significantly different at P<0,05 between
boys and girls by t-test,
KDRI: Dietary Reference Intakes for Koreans,

Table 5, Calcium intake of the subjects by school lunch menu,
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Calcium intake of the subjects according to the
participation in school milk program,
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cipants and non-participants by t-test,

KDRI: Dietary Reference Intakes for Koreans,

RNI: Recommended Nutrient Intake,

Ca supply Boys Girls Total
Item (mg) Intake Intake ratio Intake Intake ratio Intake Intake ratio”
(mg) (%) (mg) (%) (mg) (%)

Bap 43+4.8% 42444 98.842. 7" 42447 97.83.1™ 42445 98.3:2.9™
Guk 61.3+40.7 43.3£27.7 74.9+19.5 40.7+28.8 69.3+20.1 42.0£28.1 72.1+19.9
Jjim 33.4+28.3 28.2+20.9 89.849.9 28.7422.4 89.649.2 28.4+20.4 89.749.1
Gui 23.7422.3 21.6£22.9 88.9+18.2 19.9£19.1 84.7£14.1 20.8+20.8 86.8+16.2
Bokkeum 2994224 25.6£19.7 86.4+15.2 26.1£21.7 85.9+11.8 25.8420.5 86.2+13.4
Jeon 31.3+42.8 26.9+35.3 92.148.4 28.3+38.1 90.6£9.9 2774359 91.4£9.0
Twigim 26.4+11.9 24.6x11.3 92.8+6.7 25.0+11.1 95.3+4.5 24.8+10.6 94.0+5.6
Jorim 34.1£38.2 22.6+22.8 72.7423.2 22.4+21.7 72.7+20.2 22.5+21.8 72.7+21.4
Namul (muchim) 30.5+19.2 22.7+14.0 77.6+18.6 21.9413.9 74.2+18.9 22.3+18.9 75.9+18.6
Ssam 20.7£11.2 19.3£11.6 91.4£11.5 17.1£11.4 80.5¢17.2 18.2+11.1 85.9+15.2
Kimchi 10.545.1 7.5£3.6 74.8+24.1 7.6£3.9 73.1£26.3 7.6£3.7 73.9£24.6

" Intake ratio of Ca was calculated by Ca supply and intake data

? Mean+SD
3

Y NS: not significant

% Values with the same superscript letter within the column are not significantly different at P<<0.05 by Duncan’s multiple range test
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