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The Effect of Iron-enriched Cereal Breakfast and Nutrition Education
on the Nutritional Status and Life Style of Elementary School Students

You, SoHyoung™ - You, HyunJoo™”

- Park, YongSoon™

Department of Food and Nutrition,” Hanyang University, Seoul 133-791, Korea
Healthy City Project Team,” Seongdong-gu Public Health Center, Seoul 130-701, Korea

ABSTRACT

The present study was conducted to investigate the effect of iron-enriched cereal supplement and nutrition education
program on nutritional status and life style of children. Elementary school students (n = 170) aged of 11 years old at
Seoul were participated. Subjects were supplemented with iron-enriched cereal for breakfast and provided with 2
sessions of nutrition education during 3 months. Intake of carbohydrate, iron, sodium, zinc, vitamin A, vitamin B,
vitamin B,, vitamin C, niacin, and folic acid was significantly increased after cereal supplement. Caloric intake was
similar to KDRIs during both before and after cereal supplement. There was no improvement on exercise and dietary
habits after nutrition education. Male students tended to sleep later, wake up early, and ate snack less than female.
Cereal supplement was effective on improving nutritional status, but short-term nutrition education had no effect on
modification of life style. Thus, further studies are required to develop long-term education program effective on
improving life style and eating habits in children. (Korean J Nutr 2007; 40(8): 728~735)
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Table 1. Nutrition facts of cereal

Nutrition fact (100 @)
Frosted flakes of corn

Cocoa krispies

Energy (kcal) 385.0 392.0

Protein (g) 50( 8%)" 5.0 ( 8%)
Fat (@) 1.5 ( 3%) 35(7%)
Carbohtdrate (g) 88.0 (27%) 85.0 (26%)
Ca {(mg) 175.0 (25%) 350.0 (50%)
Fe (mg) 7.5 (50%) 7.5 (50%)
Na (mg) 500.0 (14%) 650.0 (19%)
Vitamin A (;£g RE”) 448.0 (64%) 448.0 (64%)
Vitamin B, (mg) 0.8 (80%) 0.8 (80%)
Vitaimn B, (mg) 1.0 (83%) 1.0 (83%)
Vitamin B, (mg) 1.0 (67%) 1.0 (67%)
Niacin (mg NE”) 10.6 (82%) 10.6 (82%)
Folic acid (mg) 160.0 (64%) 160.0 (64%)
Vitamin C (mg) 35.0 (64%) 35.0 (64%)
Vitamin D (@) 3.2 (64%) 3.2 (64%)
Vitamin E (mg o-TE") 6.4 (64%) 6.4 (64%)

" DRI %

? RE, Retinol Equivalent

¥ NE, Niacin Equivalent

“ TE, RRR- ¢ -tocopherol equivalent
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Table 2. Subject characteristics

Male Female Total
(n=69) (n =101 (n =170)

Height (cm) 1408 + 09" 1403+t 046 1405+ 0.7
Weight (kg) 395+13 369 £ 07 380 + 0.9
Broca's index”

<90 10 (14.5)% 25 (24.8) 35 (20.5)

%0-110 32 (46.2) 45 (44.6) 77 (45.3)

>110 27 (39.1) 31 (30.7) 58 (34.1)
" Mean *+ SEM
? N (%)

¥ Current weight divided by standard weight and multiplied by
100

Table 3. Nutrition intake of subjects
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Pre-Infervention

Post-Intervention

Male Female Total Mcle Female Total
(n=69) (n=101) (h=69) (n=101)
Energy (kcal) 18847 £ 1.5 17316+ 410 17938+ 353 17959+ 633 17417 + 422 17637 £ 358
Protein () 75.1 = 3.1 684+ 1.7 AR 698+ 22 667+ 1.6 680+ 1.3
Fat (@) 641 = 32" 547+ 19 585+ 1.8 575+ 26 545+ 1.8 557+ 1.7
Carbohydrote (g)  257.6 = 81 2450+ 67° 2501+ 52° 2804+ 113 2792+ 75 2797 = 6.4
Ca (mg) 545.1 + 29.2 4863+ 214 5102+ 17.4 5256+ 243 5037 % 17.2 512.5 + 14.2
Fe (mg@) 124+ 05 N3+ 03° 118+ 03 136+ 0.4 13.8+ 0.4 137 + 0.3
Na (mg) 45348 £ 181.8*F 39927 + 123.0" 42127 + 105.5° 47872+ 1460 4790.7 £121.3  4789.3 = 93.0
In (mQ) 92+ 04 85+ 02° 88+ 072 105+ 0.4 106+ 03 106 = 02
Vitamin A (¢gRE)  688.0 + 37.7 6203 + 230" 6478+ 204" 7957+ 46.1 833.2 = 35.1 818.0 * 27.9
Vitamin B, (mg) 1.3+ 0.1 12+ 01° 12+ 00° 12+ 0.1 14+ 0.1 1.4+ 0.0
Vitamin B, (mg) 1.2+ 0.1% 11+ 00 12+ 00 15+ 0.1 1.5+ 0.1 1.5+ 0.1
Vitamin B, (mg) 20+ o017 20+ 01" 20+ o.1* 25+ 0.1 25+ 0.1 25+ 0.1
Niacin (mg NE) 17.3+ 08" 159+ 05" 164+ 04° 197+ 08 194+ 06 195+ 0.5
Folic acid (mg) 2462 + 11.6" 2538+ 10.5% 2507+ 7.8 3423+ 117  358* 117 3509 + 8.4
Vitamin C (mg) 675+ 34" 710+ 25 696+ 20° 1006=x 52 1092+ 52 105.7 = 3.8
Vitamin E (mg a-TE)  17.5%= 1.0 170+ 08 172+ 06 164+ 07 165+ 07 165+ 0.5

" Mean + SEM. #: Significance between pre and post intervention, p <0.05, #+: Significance between male and female, p <0.05
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Table 4. Life style of subjects

Pre-Intervention Post-Intervention
M{n=469) F(n=10D Total M (=469 F(n=101 Total

Playing 0 16 (232" 28 (28.0) 44 (26.0) 16 (23.5* 29 (28.7) 45 (26.6)
time <lhr 12(17.4) 28 (28.0) 40 (23.7) 1 (162 32 (31.7) 43 (25.4)
the 16 (23.2) 28 (28.0) 44 (26.0) 16 (23.5) 26 (25.7) 42 (249)
2hr 13 (18.8) 13010 24 (14.2) 1 .(16.2) 769 13 (10.7)
= 3hr 12 (17.4) 5(50 17 (10.1) 14 (20.6) 7 (69 21 (12.4)
Regular Yes 53 (76.8)™ 56 (55.4) 109 (64.1)* 44 (65.7)™" 43 (439) 87 (52.7)
sports No 16 (23.2) 45 (44.6) 61 (35.9) 23 (34.3) 55 (56.1) 78 (47.3)
Activities Like sports 41 (59.4) 51 (51.0) 92 (54.4) 34 (500" 46 (45.5) 80 (47.3)
Dislike sports 2(29 5(50 7 (40 1(1.8 440 5(30
No time for playing 10 (14.5) 26 (26.0) 36 (21.3) 10 (14.7) 32 (31.7) 42 (24.9)
Like computer games 16 (23.2) 17 (17.0) 33 (19.5) 23 (33.8) 19 (18.8) 42 (24.9)

Others 0(0 1(1.0 1(0.6)
TV watching <1hr 24 (34.8) 34 (33.7) 58 (34.1) 20 (29.9) 38 (39.2) 58 (35.4)
hour thr 22 319 30 (29.7) 52 (30.6) 24 (35.8) 24 (24.7) 48 (29.3)
= 2hr 23 (33.3) 37 (36.6) 60 (35.3) 23 (34.3) 35 (36.1) 58 (35.4)
Sleep <22:00 6 (88) 13 (12.9) 19 (11.2° 9 (13.0)™" 17 17.0) 26 (15.4)
fime 23:00 28 (41.2) 54 (53.5) 82 (48.5) 16 (23.2) 41 (41.0) 57 (33.7)
24100 24 (35.3) 26 (25.7) 50 (29.6) 36 (44.9) 36 (36.0) 67 (39.6)
<24:00 10 (14.7) 8(79 18 (10.7) 6(18.8) 6( 6.0 19 (11.2)
Wake up 7:00 6 (90" 8(79 14 ( 8.3) 6 (8™ 3(30 9 (53
time 7:30 15 (22.4) 34 (33.7) 49 (29.2) 22 (31.9) 26 (26.0) 48 (28.4)
8:00 39 (58.2) 51 (50.5) 90 (53.6) 27 (39.1) 59 (59.0) 86 (50.9)
= 8:00 7 (10.4) 8(79 15(89) 14 (20.3) 12 (12.0) 26 (15.4)
Body Thin 17 (24.6) 19 (19.0) 36 (21.3) 16 (24.2) 14 (14.4) 30 (18.4)
image Normal 29 (42.0) 36 (36.0) 65 (38.5) 28 (42.4) 37 (38.1) 65 (39.9)
Chubby 13 (18.8) 31 (31.0) 44 (26.0) 12 (18.2) 33 (34.0) 45 (27.6)
Fatty 10 (14.5) 14 (14.0) 24 (14.2) 10 (15.2) 13 (13.4) 23 (14.1)
Self- 0 -7 points 30 (43.5) 42 (429 72 (43.1) 26 (37.7) 47 (48.5) 73 (44.0)
evaluating of 8 —13 points 25 (36.2) 40 (40.8) 65 (38.9) 31 (44.9) 37 (38.1) 68 (41.0)
dietary 14— 20 points 11 (15.9) 13 (13.3) 24 (14.4) 9 (13.0) 10 (10.3) 19 (11.4)
pattern > 21 points 3(43) 3(31 6 (3.6 3( 4.3) 3(31 6 ( 3.6)

"N (%). *: Significance between pre and post infervention, p <0.05, #x: Significance between male and female, p<0.05
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Table 5. Dietary pattern of subjects

Pre-Intervention Post-Intervention
M (n=69) F(n=100) Total M(h=469) F(n=101) Total

Meal/day 1 -2 hour 120179 15(15.8) 27 (16.7) 9 (155 17 (18.3) 26 (17.2)
3 hour 53 (79.1) 73 (76.8) 126 (77.8) 47 (81.0) 69 (74.2) 116 (76.8)

= 4 hour 2(30 7(7.4 9 ( 5.6) 2( 34 7(75 9 ( 6.7)

Meal per Unfil full 16 (232"  6(61)  2203D 1 a6sH*™  8(80) 19 (11.4)
each Amount provided by mom 35 (50.7) 59 (59.6) 94 (56.0) 42 (62.7) 54 (54.0) 96 (57.5)
Not full 3(43) 15 (15.2) 18 (10.7) 3(45) 18 (18.0) 21 (12.6)

Others 15 (21.7) 19 (19.2) 34 (20.2) 11 (16.4) 20 (20.0) 31 (18.6)

Largest Breakfast 5(7.5) 5(50 10 ( 6.0) 2 ( 3.0 4 ( 40) 6( 3.6
meal/day Lunch 11 (16.4) 12 (11.9) 23 (13.7) 12 (17.9) 16 (16.0) 28 (16.8)
Dinner 27 (40.3) 40 (39.6) 67 (39.9) 29 (43.3) 37 (37.0) 66 (39.5)

Same 24 (35.8) 44 (43.6) 68 (40.5) 24 (35.8) 43 (43.0) 67 (40.1)

Frequency of  Nearly none 8 (12.5 10 (10.1) 18 (11.0) 8 (119 12 (12.0) 20 (12.0)
having 2— 3 times/week 5078 1 any 16 ( 9.8 6(9.0) 7(7.0 13(78)
breakfast 4 -5 times/week 9 (14.1) 12 (12.1) 21 (12.9) 7 (10.4) 16 (16.0) 23 (13.8)
Everyday 42 (65.6) 66 (66.7) 108 (66.3) 46 (68.7) 65 (65.0) 111 (66.5)

Type of Rice 45 (83.3) 73 (85.9) 118 (84.9) 39 (75.0) 64 (80.0) 103 (78.0)
breakfast  Bread 60111 3(35) 9 ( 6.5 4077 3(38) 7(53)
Milk 119 5( 6.3 6 ( 4.5)

Cereal 1(1.9) 2(24 3(22 5(9.6) 3(398) 8 (6.1

Fruit 1019 1(1.2 2(1.4 1(1.9 4 (50 5(38)

Others 1019 6(7.1) 7 (50 2(38 1(1.3 3(23

Reasons not  Wake up too late 6 (35.3) 5(29.4) 11 (32.4) 6(27.3) 11 (44.0) 17 (36.2)
o have No appetite 8 (47.1) 8 (47.1) 16 (47.1) 7 (31.8) 7 (28.0) 14 (29.8)
breakfast Breakfast not provided 1(59) 0(0 1(29 1(45) 0(0 1(21)
By custom 1059 4 (23.5) 514.7) 5(22.7) 5 (20.0) 10 (21.3)

Other reasons 1059 0(0 1029 3(13.8) 2( 80 5 (10.6)

Mecal time 5 min 10 (14.5) 5(50 15( 8.8 6 (87 7 (69 13( 7.6
10 min 14 ( 4.3) 19 (18.8) 33 (19.4) 22 (31.9) 18 (17.8) 40 (23.5)

15 min 24 (34.8) 31 (30.7) 66 (32.4) 16 (23.2) 33 (32.7) 49 (28.8)

20 min 11 (159) 23 (22.8) 34 (20.0) 11 (15.9) 22 (21.8) 33 (19.4)

25min 3(4.3) 10( 9.9 13( 7.6 4 (58 12 (11.9) 16 (9.4

= 30 min 7 (0. 13 (12.9) 20 (11.8) 10 (14.5) 9 (89 19 (11.2)

Frequency Nearly none 16 (26.9) 27 7.0)% 45 (26.9) 20 30.8)™ 19 (19.4) 39 (23.9)
of having 2 — 3 times/week 24 (35.8) 34 (34.0) 58 (34.7) 20 (30.8) 45 (45.9) 65 (39.9)
snack 4 — 5 times/week 13 (19.4) 16 (16.0) 29 (17.4) 7 (10.8) 19 (19.4) 26 (16.0)
Everyday 12 (07.9) 23 (23.0) 35 (21.0) 18 (27.7) 15 (15.3) 33 (20.2)

Type of Crackers/chips 17 (32.7) 23 (31.9) 40 (32.3) 12 (29.3) 23 (31.1) 35 (30.4)
snack Flour-based meals 7 (13.5) 5(69) 12 (9.7) 13 (31.7) 8 (10.8) 21 (18.3)
Fruits 9(17.3) 12 (16.7) 21 (16.9) 6 (14.6) 18 (24.3) 24 (20.9)

Drinks 3(58 4 ( 5.6) 7 (56 o(O 1 (1.4 109

Fast food 7 (13.5) 15 (20.8) 22 (17.7) 50122 15 (20.3) 20 (17.4)

Others 9 (17.3) 13 (18.1) 22 (17.7) 5(12.2) 9 (12.2) 14 (12.2)

Frequency of  Nearly none 31 (50.0) 44 (46.3) 75 (47.8) 33 (56.9) 49 (51.6) 82 (53.6)
having 2 — 3 times/week 18 (29.0) 27 (28.4) 45 (28.7) 15 (25.9) 32 (33.7) 47 (30.7)
night time 4 — 5 fimes/week 7013 92 (9.5 16 (10.2) 6 (10.3) 8 ( 84) 14 (9.2
snack Everyday 6(9.7) 15 (15.8) 21 (13.4) 4 (6.9 6 (63 10 ( 6.5)
Type of Crackers/chips 0(0 2 (3.4 2(20 2(50D 2( 39 4( 4.4)
night time ~ Flour-based meals 2(50 1(18) 3(32) 7079 3(59 101D
snack Fruits 35 (89.7) 49 (89.1) 84 (89.4) 27 (69.2) 41 (80.4) 68 (75.6)
Fast food 0(0 2 (3.6 2(20 1026 3(59 4( 4.4

Others 2051 1(1.8) 3(32 2 (51 2 (39 4 ( 4.4)

"N (%). *: Significance between pre and post intervention, p <0.05, *+: Significance between male and female, p <0.05
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