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ABSTRACT

Objectives: This study was conducted to examine the effects of nutrition education
with a dietary guidebook for children on dietary attitude, nutrition knowledge and
nutrient intakes.

Methods: The subjects were 54 higher grade elementary students (27 educated vs. 27
non-educated). The educated group was provided individual and/or group lessons (40
min/lesson/week, 4 week) using a dietary guidebook of Children developed by The
Korean Society of Community Nutrition (KSCN) & Korean Food and Drug
Administration (KFDA). The contents were Balanced Diet, Smart Food Choices,
Cooking a Healthy Snack and Building a Healthy Body. We examined the differences
in nutrition knowledge, dietary attitudes and dietary intake between the educated group
and non-educated group.

Results: After education, the educated group improved dietary attitude, nutrition
knowledge and qualitative nutrient intakes compared to the non-educated group.
Specifically, among dietary attitudes, ‘taking a meal with salty and spicy food’ increased,
while among nutrition knowledge, ‘functions of protein’, ‘functions of fat’, ‘foods with
carbohydrates’, ‘foods with fat’, ‘foods with vitamins’, and ‘foods with minerals’ were
increased. Nutrition adequacy ratio (NAR) scores for vitamin C, iron, and zinc were
increased.

Conclusions: Nutrition education using a dietary guidebook for children developed by
the KSCN & KFDA had positive effects on nutrition knowledge and qualitative
nutrient intakes. These findings suggest that nutrition education focused on personalized
daily energy and nutrient requirements may improve dietary attitude and quantitative
nutrient intakes of children.
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Fig. 1. Dietary guidebook used for nutrition education
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Table 1. Contfents and fools of nutrition education
No. Topic Contents Tool
* Balanced diet - Functions of 6 major nutrients + Printed e-Book
1 ) .
- Sources of 6 major nutrients - PPT
5 * Smart food choice - Smart choice of snacks + Printed e-Book
- Reading nutrition label - PPT
3 » Cooking a heatthy snack - Cooking activity + Prinfed e-Book
- Cooking a healthy snacks (Yogurt Top) - PPT
4 * Building a healthy body - Exercise for healthy body + Prinfed e-Book
- Activity for healthy body - PPT
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Table 2. General characteristics of the subjects
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19.860131aL, BMIel| w2 H|Rte 325 74

ﬂ}, Hbu:ﬁ& AAIE 18.5%, 873 51.9%, 21T 9 H
W 29.6 %0193, WSS AAE 33.3%, Y 48.1%, #
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= HMCJ W= Bl uEro] AT 7.4%, 74 63.0%,

Variables Non-education Education
Gender Male 13( 48.1)) 11 ( 40.7)
Female 14( 51.9) 16 ( 59.3)
Number of sibling (including subject) 1 3(11.1) 5(18.5)
2 15( 55.6) 16 ( 59.3)
3 7( 25.9) 4(14.8)
1< 2( 7.4 2( 7.4)
Mother's occupations Yes 18 ( 66.7) 19( 70.4)
No 9( 33.3) 8( 29.9)
Cooker Mother 24 ( 88.9) 21( 77.8)
Grandmother 0( 0.0 1( 3.7)
Sister 0( 0.0 0( 0.0
Housekeeper 0( 0.0 2( 7.4)
Other 3(11.0) (11
Sources of nutrition knowledge Newspaper, magazine 0o( 0.0 2( 7.4
Radio, TV 8( 29.9) 8( 29.6)
Book 5(18.9) 1( 37)
Internet 9( 33.3) 9( 33.3)
Nutritionist 0( 0.0 1( 3.7)
Family 5(18.5) 6(22.2)
Frequency of exercise (> 3 fime/week) Yes 19 ( 70.4) 18 ( 66.7)
No 8 ( 29.6) 9( 33.3)
Nutrition supplement intake Yes 6( 22.2) 10( 37.0)
No 21 ( 77.8) 17 ( 63.0)
Total 27 (100.0) 27 (100.0)
1) N (%)
Table 3. Height, weight and obesity index of the subjects
Before After
Variables - - - -
Non-education Education p-value Non-education Education p-value
Height (cm) 148.01 + 5,79" 145.85 + 6.66 0.208" 148.88 = 5.56 146.56 + 6.46 0.162'
Weight (kg) 45.33 + 6.93 4230 = 6.14 0.095' 45.88 + 6.38 42,74 + 6.30 0.074'
BMI? (kg/m?) 20.63 + 2.52 19.86 = 2.43 0.256" 20.65 = 2.28 19.87 = 2.51 0.237'
Obesity index 0.392'
Under weight 5(18.5° 9(33.3) 2(7.4 7(25.9) 0,166
Normal 14 (51.9) 13 (48.1) 17 (63.0) 15 (65.6) '
Over weight & obese 8 (29.6) 5(18.5) 8 (29.6) 5(18.5)
1) Mean + SD

2) Body Mass Index = weight (kg) / height (m?)

< 18.5: under weight, 18.5~22.9: nomal, 23~24.9: over weight, >25: obese

3) N (%)
NS: Not Significant
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Table 4. Effects on dietary attitudes of the subjects
Variables Before After
Non-education  Education p-value Non-education Education — p-value
12::29 9 QZE: gfggﬁg’"" ond friend 333067 341=074) 0708 341 +079 374+052 0075%
Toking a meal balanced medl 341 £0.69 322+069 0.333"% 3.22+057 3.30+0.66 0.665"
Toking a medl with fish. meat. ead or sov bean food 311 +064 3.00+0.87 0597 3.22+057 293+0.87 0.148"%
Toking o i oo 99 or soy 267+073 259+108 0770° 289+097 326+076 0.126%
Toking a meal with Thngee Kinds of side dishes 289+084 274113 0568% 285+098 285x094 1000%
Toking a medl with instant food(R) 330+ 067 330+0.86 0.862% 3.00+091 341 +093 0.120%
Tcuking a meal with oily food such as fried food or 337068 350x074 0261 315066 348075 0090°
on_%e o foocR) v 322+080 374+052 00074 296+075 3.19+068 0.246"
?okin a meal with satty and spicy food(R) 311 +069 330+0.66 0.324"% 278 +0.75 3.19£0.73 0.049*
ga picy 219+083 248=089 02135 219+073 1.96+0.85 0.310%
Overeating(R)
Total 3.06 +072 3.14+0.82 0.466" 297 +0.77 313+0.77 0.283"%
1) Mean = SD
* p<0.05, ** p<0.01 by f-test
(R) denotes a negatively phrased and reversely scored item
NS: Not Significant
Score: seldom, 1; often, 2; frequent, 3; always, 4
2) by ANCOVA fest
Table 5. Effects on type and frequency of meal and snack
Variabl Before After
‘aricbles
Non-education Education p-value Non-education Education p-value
Frequency of snack  None 2( 7.4 2( 7.4) 0( 00 7( 25.9)
(no./day) 1 13 ( 48.1) 13( 48.1) NS 17 ( 63.0) 10( 37.0) *
2 9( 33.3) 11( 40.7) 0.753 8( 29.9) 9( 33.3) 0.027
3< 3(11.1) 1( 3.7 2( 7.4 1( 3.7)
Priority of choosing  Favorites 15 ( 55.6) 19 ( 70.4) 13 ( 48.1) 6(22.2)
snack Nutrition 3(11.1) 1( 3.7) NS 8( 29.6) 11( 40.7) NS
Price 3(11.1) 1( 37) 0.481 2( 7.4 2( 7.4 0223
Taste 6(22.2) 6( 22.2) 4(14.8) 8 ( 29.6)
Time to eatf snacks  Before lunch 3(11.1) 0( 0.0 1( 3.7) 2( 7.4)
After lunch 6( 22.2) 8 ( 29.6) 10( 37.0) 15( 55.6)
After dinner 6( 22.2) 11( 40.7) 0.183" 3(11.1) 2( 7.4 0.600"
After 10:00 pm 1( 3.7) 0( 0.0 2( 7.4 1( 3.7)
Frequently 11( 40.7) 8 ( 29.6) 11( 40.7) 7( 25.9)
Total 27 (100.0) 27 (100.0) 27 (100.0) 27 (100.0)
1) N (%)

*, p<0.05 by chi-square test
NS: Not Significant
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Table 6. Effects on nutrition knowledge of the subjects
Voriables Before After
Non-education Education p-value Non-education Education p-value
Function of carbohydrate 0.63 + 0.49" 0.63 + 0.49 1.000" 0.59 + 0.50 0.81 +0.39 0.077"
Function of protein 0.37 = 0.49 0.44 = 0.50 0.588" 0.41 = 0.50 0.74 £ 0.44 0.013*
Function of fat 0.48 = 0.50 0.33 = 0.48 0.277' 0.37 = 0.49 0.70 + 0.46 0.014*
Function of vitamin 0.70 = 0.46 0.63 = 0.49 0.572" 0.59 = 0.50 0.81 = 0.39 0.077"
Function of mineral 0.52 = 0.50 0.44 = 0.50 0.594'¢ 0.56 = 0.50 0.78 +0.42 0.086"
Foods of carbohydrate 0.48 + 0.50 0.41 +0.50 0.592'8 0.52 + 0.50 0.85 + 0.36 0.008**
Foods of protfein 0.44 = 0.50 0.41 =0.50 0.788' 0.56 = 0.50 0.78 +0.42 0.086"
Foods of fat 0.44 + 0.50 0.37 = 0.49 0.588" 0.44 + 0.50 0.74 + 0.44 0.027*
Foods of vitamin 0.63 = 0.49 0.59 = 0.50 0.785" 0.63 = 0.49 0.89 +0.32 0.026*
Foods of mineral 0.56 = 0.50 0.52 = 0.50 0.790'® 0.48 + 0.50 0.81 +0.39 0.010%*
Total 0.52 = 0.49 0.47 = 0.49 0.657" 0.51 = 0.49 0.79 +0.40 0.042*
1) Mean + S.D
* p<0.05, **; p<0.01 by f-test
NS: Not Significant
Score: non-corrected, O; corected, 1
Table 7. Effects on energy, protein, and fiber intake of the subjects
. Intake Before After
Variables - - - -
level Non-education Education p-value Non-education Education p-value
Enert <EER 17 ( 63.0 19 (70.4)" 19( 70.4 16 ( 59.3
v > EER 10E 37.0; 8%29.6; 0.564" 8} 29.6; 1 E 40.7; 0.393"
Profein <EAR 0( 0.0 1(3.7) o( 00 0( 00
EAR < <RNI 0( 0.0 0( 0.0 0.313"% o( 00 0( 0.0 0.000"
> RNI 27 (100.0) 26 (96.3) 27 (100.0) 27 (100.0)
Fiber <Al 22( 81.5 23 (85.2 19( 70.4 13( 48.1
N 5(( 18.5} 4%14.8; 0.718% 8£ 29.6: 14% 51.9; 0.097
1) N (%)

EAR: Estimated Average Requirement
EER: Estimated Energy Requirement
RNI: Recommended Nutrient Intake
Al: Adequate Intake

NS: Not Significant



Abe] AHBIINE B4 F 0l TSI TEE ) fo Aol MolA] USITh T, UEF, 2, A, ofll A
A9l zlol& HolA] it S d AeM vjuSTd . HF7PAME oS T u|a ST 7S 7Fe] /59491 2
S Abolel] 5214 o] (p<0.05) & 2o ANCOVA test  ©]& Ho|A] g9ttt
= Arstglont, 24 F ulasE B8 7] f9%9)
Table 8. Effects on vitamin and mineral intake of the subjects
) Intake Before After
Variables - - - -
level Non-education Education p-value Non-education Education p-value
Vit A <EAR o( 0.0 0( 0.0 0( 00 0( 0.0
EAR < <RNI 6( 222 4(14.8) 0,781 0( 0.0 0( 0.0 0,313
RNI < < UL 20( 74.1) 22( 81.5) : 27 (100.0) 26 ( 96.3) '
> UL 1( 3.7) 1( 3.7 0( 00 1( 3.7)
VitE <Al 0( 00 4(14.8) 2 0( 00 0( 00 s
Al< <UL 27 (100.0) 23( 85.2) 0.038 27 (100.0) 27 (100.0) 0.500
VitC <EAR 5( 18.5) 11( 40.7) 3(11.1) 1( 3.7
EAR < <RNI 9( 33.3) 9( 33.3) 0.132% 8( 29.6) 4(14.8) 0.194'
RNI < < UL 13( 48.1) 7( 25.9) 16( 59.3) 22( 81.5)
Thiamin <EAR 0( 00 0( 0.0 0( 00 0( 00
EAR < <RNI 1( 3.7) 0( 0.0 0.313% 0( 0.0 1( 3.7 0.313%
> RNI 26 ( 96.3) 27 (100.0) 27 (100.0) 26 (96.3)
Riboflavin <EAR 4(14.8) 5( 18.5) 3(11.1) 2( 7.4)
EAR < <RNI 9( 33.3) 7( 25.9) 0.821" 5( 18.5) 5( 18.5) 0.893"%
> RNI 14( 51.9) 15( 55.6) 19( 70.4) 20( 74.1)
Niacin <EAR 0( 00 1( 3.7 0( 0.0 0( 00
EAR < <RNI 3(11.0) 6( 222 s 1( 37 2( 7.4 s
RNI < < UL 19( 70.4) 16( 59.3) 0.500 25 ( 92.6) 21( 77.8) 0.289
> UL 5(18.5) 4(14.8) 1( 3.7 4(14.8)
Vit B6 <EAR 0( 00 0( 0.0 0( 00 0( 00
EAR < <RNI 2( 7.4) 4(14.8) 0.386" 1( 3.7) 1( 3.7) 1.000"
RNI < < UL 25 ( 92.6) 23( 85.2) 26 ( 96.3) 26 ( 96.3)
Folate <EAR 0( 00 0( 0.0 0( 00 0( 00
EAR < <RNI 1( 3.7) 6( 222 s 0( 0.0 1( 3.7) s
RNI < <UL 25( 92.6) 18( 66.7) 0.058 26( 96.3) 23( 85.2) 0.336
> UL 1( 3.7 3(11.0 1( 3.7 3(11.1)
Ca <EAR 24 ( 88.9)" 26 ( 96.3) 26 ( 96.3) 26 ( 96.3)
EAR < <RNI 3(11.1) 1( 37 0.299" 0( 0.0 1( 3.7) 0.368"
RNI < <UL 0( 00 0( 00 1( 3.7 0( 0.0
P <EAR 12( 44.4) 18( 66.7) 12( 44.4) 8( 29.6)
EAR < <RNI 11( 40.7) 3(11.1) 0.046* 10( 41.7) 14( 51.9) 0.353"%2
RNI < <UL 4(14.8) 6( 222 5( 18.5) 5(18.5)
Na <Al 0( 0.0 0( 0.0 s 0( 00 0( 00 s
> Goal 27 (100.0) 27 (100.0) 1.000 27 (100.0) 27 (100.0) 1.000
K <Al 27 (100.0) 26 ( 96.3) s 27 (100.0) 25 ( 92.6) "
N o( 00) 1( 3.7) 0.313 o( 00 2( 7.4) 0.150
Fe <EAR 0( 0.0 1( 3.7 0( 0.0 0( 0.0
EAR < <RNI 3(11.1) 8( 29.6) 0.127' 0( 0.0 1( 3.7 0.313'%
RNI < <UL 24 ( 88.9) 18( 66.7) 27 (100.0) 26 ( 96.3)
Zn <EAR 0( 0.0 1( 3.7 0( 0.0 0( 00
EAR < <RNI 4(14.8) 9( 33.3) 0.148" 2( 7.4 3(11.0) 0.639"
RNI < < UL 23( 85.2) 17( 31.5) 25 ( 92.6) 24 ( 88.9)
Tofal 27 (100.0) 27 (100.0) 27 (100.0) 27 (100.0)

1) N (%), *: p<0.05 by chi-square test
2) by ANCOVA test

EAR: Estimated Average Requirement
RNI: Recommended Nutrient Intake

UL: Tolerable Upper Intake Level

Al: Adequate Intake

Goal: population nutrient intake goal
NS: Not Significant



Table 9. Effects on NAR and MAR of the subjects

) Before After
Variables - - - -
Non-education Education p-value Non-education Education p-value
NAR"
Protein 1.00 + 0.00% 0.99 = 0.00 0.322'% 1.00 = 0.00 1.00 = 0.00 1.000'
Vitamin A 0.96 + 0.07 0.96 + 0.08 0.919" 1.00 = 1.00 0.99 = 0.00 0.322'
Vitamin C 0.89 £0.14 0.80 +0.18 0.055" 0.92+0.13 0.99 = 0.03 0.020%*
Thiamin 0.99 = 0.00 1.00 = 0.00 0.322'% 1.00 + 0.00 0.99 = 0.02 0.322'
Riboflavin 092 +0.13 090 +0.14 0.598" 0.95 += 0.09 0.96 += 0.08 0.705"
Niacin 0.96 + 0.08 0.91 £0.12 0.137'¢ 0.95 + 0.07 0.97 = 0.07 0.260"
Vitamin B6 0.99 = 0.01 0.99 + 0.03 0.442" 0.99 = 0.01 1.00 + 0.00 0.322'%
Folate 0.99 = 0.01 0.97 =0.04 0.071"® 1.00 = 0.00 0.99 = 0.01 0.322'%
Ca 0.50 + 0.15 0.51 +0.18 0.888" 0.568 = 0.14 057 +0.13 0.816"
P 0.84 +0.14 0.77 +0.17 0.120" 0.84 +0.11 0.87 +0.12 0.352'%
Fe 0.97 = 0.06 0.95 + 0.08 0.423'% 0.96 + 0.06 1.00 + 0.00 0.010%*
n 0.97 +0.04 0.94 = 0.11 0.254" 0.92 +0.11 0.98 = 0.04 0.012%*
MAR? 0.91 = 0.06 0.89 = 0.09 0.379"¢ 0.92 +0.14 0.94 = 0.04 0.288"
1) NAR: nutrition adequacy ratfion
2) MAR: mean adequacy ration
3) Mean + S.D, *; p<0.05 by ttest
NS: Not Significant
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