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Effects of Nutrition Education Using Food Exchange System:
Changes in Elementary Students' Nutrition Knowledge, Dietary Attitude
and Nutrients Intake
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Chonbuk National University, Jeonju, Korea
Gung-Dong Elementary School, Iksan, Korea

ABSTRACT

The purpose of this study was to investigate the effects of nutrition education using Food Exchange System
on elementary students’ nutrition knowledge, dietary attitude and nutrients intake. Nutrition education lessons
(40 min /lesson, 4 times), ‘5 major nutrients and functions’, ‘6 food groups and sources of 6 food groups’,
‘good choice of snacks and eating out’ as class lesson, ‘daily needed energy and food exchange units’ as
individual lesson, were provided to 70 elementary students (4th grade 33 students, 5th grade 37 students) in
Jeonbuk Province. We assessed the changes in nutrition knowledge, dietary attitude, food habit using a
questionnaire and nutrient intake using 24 hr recall method by nutrition education. In nutrition knowledge, there
were significant increases in scores of ‘functions of carbohydrate’, ‘functions of protein’, ‘functions of lipid’,
‘foods of carbohydrate’, and ‘foods of lipid’. In dietary attitude, there were significant increases in scores of
‘taking a meal with joy’, ‘taking a meal at ease’, ‘taking a meal with sufficient protein intake’ and ‘taking a
meal without spicy foods’ by nutrition education. There were significant changes in the type of breakfast and
in the frequency of snacks. After education, in type of breakfast, it showed higher number of students ate rice
oriented meal than they did before education. and in frequency of snacks, it showed lower number of students
ate snacks ‘over 3 times’ than they did before education. In Carbohydrate : Protein : Fat (CPF) ratio (%), it was
significantly changed from 55.8:17.7:26.6 to 63.6:15.3:21.1. In evaluation of nutrient intake by Dietary
Reference Intakes for Koreans (KDRIs), vitamin A, thiamin, niacin, vitamin By, calcium, phosphate, iron and
zinc showed positive changes in distribution of number of children by intake level. That is, there were
significant improvements in intakes of vitamin A, thiamin, niacin, vitamin By, calcium, phosphate, iron and zinc.
These results showed that nutrition education using Food Exchange System for elementary students improved
nutrition knowledge, dietary attitude and nutrients intake. It suggest that nutrition education using Food
Exchange System may improve dietary behaviors and reduce an incidence of obesity in elementary students.
(Korean J Community Nutrition 13(6): 922~933, 2008)
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Table 1. Contents and tools of nutrition education

No Topic Content

Tool Type

1 5 Major Nutrients
* Functions of 5 maijor nutrients

2 Food Exchange * 6 food groups

System * Sources of 6 food groups
3 Daily needed * Daily needed energy
energy & foods ¢ Daily needed food exchange units

4 Snacks & eating out * Good choice of snacks & eating out

* 5 Major Nutrients (carbohydrate, protein, fat, vitamin, mineral)

Developed CD Group (Class lesson)

Developed CD Group (Class lesson)
Developed CD Individual
Developed CD Group (Class lesson)

ERARIT. o= =91gket A

= FEER | AR AL A

o)&'

ol whet Wl g wiR-a e

Aol HE W H -9 vl
AW4E vl wsk= o 43 Wilcoxon's paired—rank
test® 839 H(Choi 1997). & =3 7ke p—value

0.05 =0l A 7282 #5383t}
2 0
1, gy

ZAFRARS] AREAFERS- Table 29} 2t} &4 4= (3ol

278" 427 (60.%) 0.2 '3' 27.1%= vrebsttt.
ZNEF R R 71 92.9%, 3 R S g ¢)
= 7F8° 7.1% o1tk ofwy <] A§] o= A o] Qi
7} 67.1%, Aol eI Y7t gl A5 29)°7)
32.9% O131th. AARERIAR= ofuiy” 82.9% % 7HE =71
e o], GeANE A X2 T 45.9%, TV
27.1%, QB 12.9%= LFE T}

Z/K}-EH/\]—Z}-,] Al xﬂx% E_/\-] S Table 3;} 7L1;]. EO_E. ’x‘l;é
S g8k’ 138.8 cm, ‘8’ 140.7 cm, i AE
F8hl° 35.7 kg, ‘0l 34.8 kg2 BYlom] A% A
T B o) A1 A AlolE HolA] ARkt A 0194
HWEE B = g A g2t 64.29%, EEHA
65.0%, ©18MY 63.33%, “AAT = AA| 21.43%, G4
15.0%, ©18t4 30.0%, ‘Hl%-2 A 8.57%, HsHAy
10.0%, 2184 6.67%% H3oH, A4 F2lZl Aol&
Hol=] ¢kghrt.

an

¢

2. FYL RO T FYNA

I A - F YA A5 Table 49 2 w5
A FolHRl A AlolE 2ol £ W] 7]
T, e Ve, R Vs, weekEe] Hea
7, i S, A S, lEmle] F4
A, 1] F94E 5 olglem, AAl Al 9lo]
A AR Aol S BT #1383t 5.00 oS B]l
TFE 0 A F71] 7, wEmle] FAAE, 7

Table 2. General characteristics of the subjects

Variobles N (%)
Number of 1 2( 2.9
sibling 2 42 ( 60.0)
3 19( 27.1)
4< 7( 10.0)
Family type Normal 65( 92.9)
Broken 5( 7.1
Mother's job Yes 47 ( 67.1)
No 23 ( 32.9)
Cooker Mother 58 ( 82.9)
Grandmother 3( 4.3)
Sister 2( 29
Other 70 9.9
Sources of Family 32 ( 45.7)
nutrition v 19( 27.1)
knowledge
Intemet 9(12.9)
Book 7( 10.0)
Newspaper, magazine 2( 29
Nutritionist 1( 1.4
Total 70 (100.0)
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Table 3. Height, weight and obesity index of the subjects

Variables Boy Girl Total p-value
(n = 40) (n=30) (n=70)
Height (cm) 138.75 £ 6,19V 140.70 £ 8.49 139.59 + 7.28 0.113¥
Weight (kg) 35.65 £ 7.28 34,77 £ 7.76 35.27 £ 7.45 0.142
Obesity Index
underweight (< —10%) 6( 15.001? 9 ( 30.00) 15( 21.43)
normal (-10% < < 10%) 26 ( 65.00) 19 ( 63.33) 45 ( 64.29)
overweight (10% < < 20%) 4( 10.00) 0( 0.00) 4( 5.71) 0.1579
obese (> 20%) 4( 10.00) 2( 6.67) 6( 857)
Total 40 (100.00) 30(100.00) 70(100.00)
1) Mean £ SD
2) N (%)

3) p value as determined by independent sample's t-test
4) p value as determined by y>-fest

Table 4. Effects of nutrition education on nutrition knowledge

Table 5. Effects of nutrition education on dietary attitude

Variables

Before After p-value

Variables Before After p-value
Function of 0.16 + 0,37 0.40 £ 0.49  0.000?
carbohydrate
Function of protein 0.24 £ 043 036+ 048 0.02
Function of fat 0.29 £ 046 0.34 £ 048 0.208
Function of vitamin 0.46 £ 050 0.53 £ 050 0.167
Function of mineral 0.69 £ 047 083 £0.38 0.024
Foods of carbohydrate  0.49 £ 0.50 0.64 £ 0.48  0.001
Foods of protein 0.36 £ 0.48 046 £050 0.052
Foods of fat 0.24 £ 043 043 £ 049 0.001
Foods of vitamin 0.71 £ 046 0.79 £ 0.41 0.096
Foods of mineral 0.63 £ 049 090+ 030 0.000
Total 426 £ 221 567 £213 0.000
1) Mean £ SD

2) p value as determined by paired f-test
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4% % 63.58 : 15.30 : 21.12% YER}, 05 5 52|17

Taking a meal with joy
Taking a meal at ease
Taking a balanced meal

Taking a meal with
sufficient protein

Taking a meal with
sufficient vegetables

Taking a meal with
diversity

Taking a meal without
instant food

Taking a meal without
fried foods

Taking a meal without
spicy foods

Taking a meal without
overeating

2.87 £ 1.14V 313 £ 095  0.003?
3.06 £ 093 3.10+ 0.87 0.083
290 £ 097 299 £ 0.89 0.135
263 £ 098 277 £082 0017

290+ 092 294+ 085 0.182

3.19 £ 099 323 £ 092 0.083

146 £ 0.63 1.44 £ 058 0.321

1561 £ 076 147 £ 065 0.182

183+ 079 189+ 089 0.045

1.61 £ 089 1.66 £ 092 0.369

Total

240 + 046 246 £ 040 0.003

1) Mean + SD

2) p value as determined by paired f-fest
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Table 6. Effects of nutrition education on type and frequency of
meal and snack

=
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Variables Before After
Type of Rice 52( 74.3)" 60( 85.7)
breakfast Bread & milk 5( 7.0) 5( 7.0)
Others 1( 1.4 3( 4.3
Skipping 12(17.1) 2( 2.9
Frequency of 6 -7 48 ( 68.6)  46( 65.7)
breakfast 4-5 7( 10.0) 11( 15.7)
(no/week) 2-3 11(156.7) 11(15.7)
<1 4( 5.7) 2( 29
Type of dinner Rice 57( 81.4) 61( 87.1)
Bread & mik 1( 1.4 1( 1.4
Others 6( 8.9 o] 0)
Skipping 6( 8.9 8( 11.4)
Frequency of 6 -7 57( 81.4) 57( 81.4)
dinner 4-5 10( 14.3) 13( 18.6)
(no/week) 2-3 1( 1.4 (o] 0)
<1 2( 29 o] 0)
Type of snack Chips 17 ( 24.3) 17 ( 24.3)
Milk and milk products 10 ( 14.3) 12(17.1)
Breads 7(10.0) 9( 129
Fruit and juice 22( 31.4) 20( 28.9)
Instant foods 12(17.1) 11(15.7)
No response 2( 2.9 1( 1.4
Frequency of O 17 ( 24.3) 15( 21.4)
snack 1 23( 329) 33( 47.1)
(no/day) 2 22 ( 31.4) 19( 27.1)
3< 8( 11.4) 3( 4.3
Total 70(100.00) 70 (100.00)
1) N (%)

Table 7. Effects of nutrition education on the ratio of 3 energy

sources

Variables Before After p-value
Carbohydrate (%) 55.76 = 8.717  63.58 £ 6.83 0.000?
Protein (%) 17.64 £ 6.44 15.30 £ 2.73 0.000
Fat (%) 26.60 £ 9.20 21.12 + 8.07 0.000
1) Mean = SD

2) p value as determined by paired f-test

Table 8. Effects of nutrition education on energy, profein and fiber

intake

Variables Intake level Before After p-value

Energy < EER? 59 ( 84.3)" 56( 80.0) 0.4917
> EER 11(157) 14( 20.0)

Protein <EAR? 2( 29 0O( 0 0088
EAR < <RM 6( 8.9 3( 4.3
>Rl 62( 88.6) 67( 95.7)
>UL® 0 0) O( 0)

Fiber < A¥ 100 (100.0) 100(100.0)  1.000
>Al O( 0) 0( 0)

1) N (%)

2) EER: Estimated Energy Requirements
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Table 9. Effects of nutrition education on vitamins intake

Variables Intake level Before After p-value
Vitamin A <EAR? 52(74.3))  14(20.0) 0.000¢
EAR < <RP  10(14.3)  23(32.9)
> Rl 8(11.4) 33 (47.1)
> ULy o( 0 o( 0
Vitamin E < AP 57 (81.4) 50 (71.4) 0.223
> Al 13(18.6) 20 (28.4)
Vitamin C <EAR 53 (75.7) 52 (74.3) 0.938
EAR< <RI 5(7.0) 7(10.0)
>Rl 12(17.1)  11(15.7)
> UL o( 0 o( 0
Thiamin <EAR 13(18.6) 33 (47.1) 0.000
EAR< <RI 4(5.7) 3(4.3)
>Rl 53 (75.7) 34 (48.6)
> UL o( 0 0( 0
Riboflavin <EAR 40 (57.1) 41 (58.6) 0.723
EAR < <Rl 6( 8.6) 9(12.9)
>Rl 24 (34.3) 20 (28.¢)
> UL o( 0 0( 0
Niacin <EAR 29 (41.4) 12(17.1) 0.029
EAR< <RI 18 (25.7) 24 (34.3)
>Rl 15(21.4) 30 (42.9)
>UL 8(11.4) 4(57)
Vitamin B, <EAR 17 (24.3) 3(43) 0.001
EAR< <RI 12(17.1) 8(11.4)
>Rl 41 (58.6) 59 (84.3)
> UL o( 0 0( 0
Folic Acid <EAR 69 (98.6) 67 (95.7) 0.317
EAR< <RI 1(1.4) 3(4.3)
> Rl o( 0 o( 0
> UL o( 0 o( 0
1) N (%)

3) EAR: Estimated Average Requirements

4) RI: Recommended Infake

5) UL: Tolerable Upper Infake Level

6) Al: Adequate Intake

7) p value as determined by Wilcoxon's fest

2) EAR: Estimated Average Requirements

3) RI: Recommended Infake

4) UL: Tolerable Upper Intake Level

5) Al: Adequate Intake

6) p value as determined by Wilcoxon's test
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Table 10. Effects of nutrition education on minerals intake

Variables Intake level Before After p-value
Calcium <EAR? 67 ( 95.7)) 48( 70.0) 0.000”
EAR < <RP 3( 4.3) 18( 25.7)
>Rl 0 0) 3( 4.3
>y O( 0) O( 0)
P <EAR 55( 78.6) 37( 52.9) 0.008
EAR< <RI 8( 11.4) 21( 30.0)
>Rl 7(100) 12(17.0)
> UL (o] 0) O( 0)
Sodium < Goal® (o] 0) O 0) 1.000
> Goal 100 (100.0) 100 (100.0)
Potassium < AI® o( 0 O0o( 0 1.000
> Al 100 (100.0) 100 (100.0)
Fe <EAR 42 ( 60.0) 25(35.7) 0.012
EAR < <RI 17 ( 24.3) 32 (45.7)
>Rl 11(15.7) 13(18.6)
> UL Of 0) Of 0)
Zinc <EAR 40( 57.1) 19(27.1) 0.004
EAR< <RI 9(12.9) 18 (25.7)
>Rl 21 ( 30.0) 33 (47.1)
>UL Of 0) Of 0)
1) N (%)

2) EAR: Estimated Average Requirements

3) Rl: Recommended Intake

4) UL: Tolerable Upper Intake Level

5) Goal: population nutrient intake goal

6) Al: Adequate Intake

7) p value as determined by Wilcoxon's fest
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