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ABSTRACT

The purpose of this study was to evaluate the effects of a nutrition education program as part of health promoting
projects in an elementary school. A total of 168 students in the 4th grade were enrolled in the program for 6 months. A
self-administered questionnaire was developed to assess nutrition knowledge and dietary habit. Nutrient intakes and body
shape perceptions were measured using 24-hour recall method and self-ratings of body shape figures, respectively. The
education program was conducted in various ways, focused on healthy dietary behavior, nutrients’ roles and sources,
and proper body shape perceptions, etc. After the education program, nutrition knowledge and dietary habit were sig-
nificantly improved. Dietary habit scores were significantly and positively related to nutrition knowledge levels. Body
shape perceptions were significantly and properly changed after the program. Dissatisfaction with perceived current
body shape and discrepancy between shapes desired and considered healthy were significantly decreased. But girls still
indicated a desire to be leaner than shapes which were perceived current and considered healthy. Nutrient intakes were
partly improved by the program, but some nutrients, such as calcium, folate, zinc, sodium and niacin, were still remained
deficient or excessive. These findings indicate that enhancement of nutrition knowledge is extended to the improvement
of dietary habit. In addition, establishment of proper body shape perception is closely related to healthy dietary habits
and is required to good nutrition and health. (Korean J Nutr 2010; 43(4): 382~394)
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Table 1. Outlines of the education program

st 1HARS AZA o7 AAste] e Hl sHSo)A

170

No. Contents Methods Time
1 —Dietary action guides for children —Lesson in classroom 40 min.
—Major six food groups and the food fower
2 —Good dietary habit —Lesson in classroom 40 min.
—Nutrients and their roles
3 —Healthy and safe dietary habit —Electronic comic books on the internet
—Food labeling and nutrition facts —Distribution of information sheets
—Homework
4 —Calories and nutrient contents in frequently —Exhibition of food models and posters 40 min.
consumed dishes —Briefing session
5 —2-day dietary recall and assessment of individual —Distribution of dietary assessment result sheets to
nutrient intakes the students and their family
6 —Nuftrients and their food sources —Lesson in classroom 40 min.
—Proper body shape perceptions
7 —Prevention of childhood obesity —Lesson in classroom 40 min.
—Correction of unbalanced eating habit
8 —Childhood obesity and healthy dietary habits —Lesson in classroom 40 min.
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Table 2. General characteristics of subjects

Boys (n = 85) Girls (n = 83)
Age (years) 9.8 + 0.05 9.8 + 0.05
Height (cm) 136.6 + 0.6 136.8 = 0.8
Weight (kg) 363 £ 0.9 338 + 0.7
BMI" (kg/m?) 193 + 0.4 17.9 + 0.3**
RI” (g/cm®) 141.2 £ 25 131.2 + 2.0™

Values are expressed as means = SEM.

Unpaired two-sample t-tests were performed to test the diffe-
rence between means of boys and girls.

1) Body mass index = body weight (kg) /height (m)?

2) Rohrer's index = {body weight (g)/height (cm)®} x 100

#: p<0.05, #*: p<0.01
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Table 3. Correct answers in the nutrition knowledge test before and after the education program

No. (%) of subjects

No. (%) of subjects

Boys (n = 85) 2 value” Girls (n = 83) 2 value”
Before After Before After
Healthy weight After
Adequate diet to lose weight 75 (88.2) 76 (89.4) 0.0909 77 (. 92.8) 72 (86.8)  0.0000
Adequate exercise to lose weight 41 (48.2) 57 (67.1)  11.5714™* 52 ( 62.7) 67 (80.7) 13.7619™**
Regular dietary habit and weight loss 56 (65.9) 60 (70.6) 2.5789 64 (77.1) 67 (80.7) 4.5714"
Carbonated-beverage and calories 36 (42.4) 51 (60.0) 7.5294™ 39 ( 47.0) 48 (57.8)  4.5000"
Calories from fruit and weight gain 36 (42.4) 47 (55.3) 5.4516% 27 (1325  42(50.6)  7.2581™*
Obesity in childhood 66 (77.7) 70 (82.4) 2.5789 54 ( 65.1) 63 (75.9) 7.0000"*
Callories from carbohydrate and weight gain =~ 62 (72.9) 70 (82.4) 4.4815% 71 ( 85.5) 71 (85.5) 1.3333
Energy balance and weight control 57 (67.1) 63 (74.1) 1.6364 56 ( 67.5)  53(63.9) 0.2222
Nutrients and their roles
Carbohydrate 43 (60.6) 64 (75.3) 1111117 83 (100.0) 62 (74.7)  16.8919"™
Protein 61 (71.8) 71 (83.5) 5.5385"  65(783) 70(843) 3.8571"
Lipid as energy yielding nutrients 42 (49.4) 48 (56.5) 0.6098 36 ( 43.4) 44 (53.0) 5.4878"
Animal fat and vegetable oil 66 (77.7) 63 (74.1) 0.0435 60 ( 72.3) 57 (68.7) 0.4286
Minerals 14 (16.5) 21 (24.7) 1.6897 13 ( 15.7) 9 (10.8) 0.0909
Vitamins 44 (51.8) 55 (64.7) 42353" 47 ( 56.6) 57 (68.7)  57619"
Nutrients and their food sources
Animal protein 33 (38.8) 63 (74.1)  19.6000"* 39 ( 47.0) 66 (79.5) 29.0000"**
Vegetable protein 47 (55.3) 44 (51.8) 0.0345 40 ( 48.2) 39 (47.0) 0.0303
Vitamins 80 (94.1) 80 (94.1) 2.6667 83 (100.0) 72 (86.8) 3.0000
The food guide tower 68 (80.0) 68 (80.0) 0.1818 69 ( 83.1) 62 (74.7) 0.1667
Food labeling
Roles of food labeling 63 (74.1) 71 (83.5) 4.5455" 70 ( 84.3) 71 (85.5) 2.2727
Reading nutrition facts 62 (72.9) 68 (80.0) 1.9600 69 ( 83.1) 60 (72.3)  0.2000
Totalscore” 1143+ 044 1315+055 1264+ 035 1352056

1) McNemar's tests were performed to assess the associations of correct answers to each questions between before and after

the program.

2) Expressed as means = SEM. Paired two-sample t-tests were performed to test the difference between means before and after

the program.
#: p<0.05, #x: p<0.01, **x: p<0.001
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Table 4. Body shape scores before and after the education program

Boys (n = 85) Girls (n = 83)
Before After Before After
Perceived current body shape (point)” 409 + 0.10 416 £ 010 3.89 £ 0.11 417 £ 0.12
Children’s body shape desired to look like (point)? 371 £ 009"t 398 + 0.04* 330 £ 00887t 391 £+ 0.05"*"
Difference between children’s body shapes perceived 0.95 + 0.09 0.67 £ 0.06™ 0.94 %+ 0.08 0.76 £ 0.07
current and desired to look like (point)®
Older adolescents' body shape considered to be 412 £ 0.14 479 + 0.06™* 4.07 £ 0.12 4.74 £ 0.07°**
healthy (point)®
Older adolescents’' body shape desired to be (point)® 375 & 0097 4.67 £ 007 357 £ 0.11%T1T 459 £+ 0.09™* 1T
Difference between older adolescents' body shapes  0.58 + 0.09 0.22 £ 0.05™* 0.61 £ 0.09 0.20 £ 0.05"**

considered to be healthy and desired to be (point)?

Paired two-sample t-tests were performed to test the difference between means before and after the education (x: p <0.05, #*:

p<0.01, #x%: p<0.001).

Unpaired two-sample t-tests were performed to test the difference between means of boys and girls before and after the edu-

cation respectively (§: p<0.05, § §: p<0.01).

Paired two-sample t-tests were performed to test the differences between the means of perceived current body shape and
children’s body shape desired to be, or between the means of older adolescents’ body shapes considered to be healthy and

desired to be (1: p<0.05, T1: p<0.01, T11:p<0.001).

1), 2) The score range was 1—7 scales and the median was 4.
4), 5) The score range was 1—9 scales and the median was 5.
3), 6) Absolute values

Table 5. Pearson’s correlation coefficients between perceived current body shape scores and body mass or Rohrer’s indices before

and affer the education program

Perceived current body shape

Boys (n = 85) Girls (n = 83) All (n = 168)
Don’'t know normal height Know normal height
Before After Before After & weight (n = 56) & weight (n = 12)
BMI"” 0.6725 0.6770 0.6064 0.7031 0.6314 0.6768
RI” 0.6210 0.6259 0.4967 0.6486 0.5258 0.6494

All the coefficients are significant at p<0.001.
1) Body mass index = body weight (kg) /height (m)?
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p <0.001) 223 AA] Folli= oAGAYARE f-2]5H]
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T AAPFY s ol AlAVE 3 Apole] AYgks =
Abst Az, JFhella e 28 Aol vl HAl F
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2) Rohrer's index = {body weight (g)/height (cm)®} x 100
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Fig. 1. Body mass and Rohrer's indices by perceived current body shape. 1) Body mass index = body weight (kg) /height (m)?, 2)
Rohrer's index = {body weight (g)/height (cm)®} X 100. Analysis of variance (Student-Newman-Keuls test) was performed to test
the difference between means of each body shape groups. Bars with a different letter or letters are significantly different at p <0.05.
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Table 6. Dietary habit scores before and after the education program

Boys (n = 85) Girls (n = 83)
Before After Before After

Regular dietary habit

| eat three meals a day. 3.87 £ 0.16 430 £ 0.11 4,00 £ 0.14 431 £ 0.12

| eat breakfast regularly. 3.80 = 0.14 421 = 0.12 418 + 0.13 426 + 0.13

I have regular mealtime. 3.78 £ 0.15 3.82 £ 0.14 3.82 £ 0.13 3.94 £ 0.13

| eat meals slowly and leisurely. 3.59 = 0.15 3.70 £ 0.14 3.78 £ 0.15 404 + 0.14

| eat adequate amount of meals. 3.18 = 0.16 3.86 = 0.13" 3.67 £ 0.17 3.96 + 0.14

| don't eat snack after dinner and before bed. 1.92 = 0.15 231 £0.16 2.08 £ 0.14 2.12 = 0.15
Balanced dietary habit

| eat rice for more than two meals a day. 3.64 + 0.16 4.44 + 0.12° 3.78 £ 0.18 4.08 £ 0.15

| eat meat, fish or eggs. 2.87 £ 0.13 3.38 £ 0.13 3.06 £ 0.15 3.26 £ 0.15

| eat various vegetables for every meal. 3.24 = 0.15 3.40 + 0.13 3.47 + 0.15 3.68 = 0.14

| eat beans or tofu. 3.33 £ 0.15 3.26 £ 0.12 3.53 £ 0.26 3.36 £ 0.14

| eat fruits or drink pure fruit juice. 3.64 = 0.16 3.38 £ 0.13 3.83 £ 0.14 401 = 0.14

| drink more than two cups of milk a day. 3.45 = 0.16 3.13 = 0.15" 3.05 £ 0.17 3.38 = 0.15

| eat stir-fried or deep fried foods. 3.44 = 0.13 3.23 £0.12 3.61 £0.12 3.34 = 0.12%
Healthy dietary habit

On given choice, | select nutritious food rather than 3.18 £ 0.15 295 £ 0.14 3.31 £0.16 3.39 £ 0.13

my favorite one.

| eat food as bland as possible. 2.15 £ 0.13 2.30 £ 0.13 2.27 £0.15 2.53 £ 0.17

| don't eat out or send out for foods. 3.89 £ 0.11 3.90 £ 0.10 4,01 £ 0.11 4,28 + 0.07

| don't eat processed or instant foods such as ramen, 3.73 = 0.12 3.78 = 0.11 3.98 + 0.11 4.22 + 0.09

retort food, hamburger and pizza.

| don't eat sweets such as ice cream, cake, cookies 3.35 = 0.14 3.59 £ 0.13 3.25 £ 0.16 3.94 £ 0.10

and carbonated beverages between meals.

| don't eat caffeinated foods such as coffee, 3.67 £ 0.13 3.71 £0.12 3.53 £ 0.13 3.93 £ 0.10

tea, coke, hot chocolate, coffee-flavored frozen

desserts and chocolate.

I willing to put in health-oriented practice according 3.75 £ 0.12 3.72 £ 0.12 3.92 £ 0.13 400 = 0.14
__tonutitionknowledge. .
Total score 67.21 £ 1.21 70.09 + 1.01% 69.29 + 1.21 73.49 + 1.20%

Values are expressed as means = SEM.

Paired two-sample t-tests were performed to test the difference between means before and after the education.

x: p<0.05, #x: p<0.01, #*x: p<0.001
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Table 7. Nutrient intfakes before and after the education program

Boys (n = 85) Girls (n = 83)
Before After Before After
Energy (kcal) 1699.9 + 44.2 1725.1 + 389 1747.5 + 32.6 1816.7 + 38.9
Carbohydrates (g) 248.6 £ 6.3 2652 + 6.3* 258.7 £ 5.0 2738 + 58"
Lipids (@) 449 + 1.6 420 + 1.3 46.4 + 1.5 475+ 1.5
Protein (g) 757 + 3.7 695 = 1.6 733+ 1.4 73.6 =18
Cholesterol (mg) 249.0 + 135 359.5 + 17.0"** 246.5 + 12.2 349.8 £ 14.4™*
Dietary fiber (g) 19.1 £ 0.5 20.0 = 0.5 19.9 £ 0.5 21.1 £ 0.5
Vitamin
Vitamin A (g RE) 650.4 = 25.3 7622 + 343" 706.9 + 258 830.2 + 29.7***
Vitamin E (mg) 10.5 + 0.5 11.2 £ 05 10.5 + 0.3 11.8 + 0.4™
Vitamin C (mg) 778 + 40 719 + 4.1 80.7 + 2.9 83.5 + 3.4
Thiamin (mg) 1.2 + 0.04 12 + 003 1.2 + 0.04 1.2 + 0.03
Riboflavin (mg) 1.1 +0.03 1.1 + 0.04 1.2 + 0.03 1.2 + 0.04
Niacin (mg NE) 238 + 0.6 162 + 0.4 238 + 0.5 17.5 £ 0.5
Vitamin Bs (mg) 20 + 0.1 22 + 0.1 20 £ 0.0 2.3 + 0.1
Folate (xg DFE) 219.3 + 8.1 248.6 + 8.5 228.7 + 7.2 261.6 + 7.2
Mineral
" (mg) 403.2 + 20.9 467.1 + 170%™ 4497 + 149 552.3 + 20.3"**
P? (mg) 958.6 + 26.2 984.0 + 24.1 984.1 + 20.5 1061.1 + 29.9*
Na® (mg) 24812 + 59.5 2848.8 + 83.7""" 26102 + 57.3 3123.1 + 80.6™*
K (mg) 8.4+ 02 83 + 0.2 88 + 0.2 90 + 0.2
¥ (mg) 121 £ 0.3 13.1 = 0.3* 12.6 = 0.3 140 + 0.3*
n® (mg) 4706.7 = 115.5 4650.5 + 120.4 4759.8 + 84.9 4897.0 = 119.5
Values are expressed as means £ SEM.
Paired two-sample t-tests were performed to test the difference between means before and after the education.
%1 p<0.05, =1 p<0.01, #xx: p<0.001
1) Calcium, 2) Phosphorus, 3) Sodium, 4) Potassium, 5) Iron, é) Zinc
FA A, AAPE 1A, AFH, G AdFH Fol AMAEAEA AR oflE AE BE, A5, Ui AFH 5 A A
£ 7kaloleh W) A o5 ZARslelof FTEY o]g} e Zuo

4 el $9E 250
=X Eglaﬂ A]/\] 7]7}.‘1 UH

o o AT A 4~87F Fue] G LIRS ANT Bt 4
ZQoln] Y o o AFS NS FReA om0 et 3719

o
o
Tolr 4~85F Fro] WIRF wEE Tl YAl & ol AHH R Hrjstoior A5ut AT T A A

[e]
A OZ RIAFINI gopr o] Jopmae] o R A
A 7bg paHoR AN ol 2
o 670%e) A ¥ T2Re 59
THE JYAA BAS ANG D), G 0BG, of Ao Ego]
A

S 1080l gl Folatl dssislal Jetd o] efsil
0

MEHE SR S ook Uk Bl
)

L =
a0l Zow Uehg A Z2ade) FR F AG 4571 Folrl 2o v
2 1} (p<005) B mS meIdo] by SHES) A )

o A0 gzpasich S 994 5
)

ool
0%
o
S
o
U
=
Auj
r

e
o
o?:
2 ©
> 9
rr

IZJ
l Kl

A G AT I B (0<000D, £ £19 A T AL A4 A 1 ) 4
w e o] o 2SS 9 B £ wab ¢ = 0.2680, p < 0.05)7} G 2O Lhebuick
S F Zo% woudlh B, QY AT el uh A Qo] L g FHel AT o] o)
2 Jege] A4 @ Tk olsN | Ake A @ Axo] 7127k Hofof sl Qg Fal G5
S0} st B ks AL gl ol ool FbA] A5 31 Y 5 A A 5
A 3710 A7t BT Aol SUEF 3L W gl v ek

QUL BAL FAAOE AFWh AT B 6K AN B ZRaBe A S et
Aol L2age] EE B s 9O o 2SHA o G Z2ag F wlag 3 7R



3=t 9F 3} 3] X (Korean J Nutr) 2010; 43(4): 382~394 /391

—— Before M After

Energy

Vitamin E Protein

Folate Dietary fiber

Vitamin C ' Ca

Niacin

Vitamin Bs

Vitamin B2

Vitamin By

Vitamin A K

—o— Before - After

Ener
o Protein

Vitamin E

Folate Dietary fiber

Vitamin C
Niacin

Fe

Vitamin By

Vitamin A K

Fig. 2. Percentages of nutrient intfakes to dietary reference intakes for Koreans before and after the education program. Energy refers
to estimated energy requirement; dietary fiber, Na, K and vitamin E refer to adequate intake; carbohydrates, lipids, cholesterol,
protein, vitamin A, vitamin C, thiamin, riboflavin, niacin, vitamin Be, folate, Ca, P, Fe and Zn refer to recommended intake.

Table 8. Pearson’s correlation coefficients of dietary habit scores with nutrition knowledge scores and with difference between per-
ceived current and desired body shapes after the education program

Dietary habit scores

Al (n = 168) Boys (n = 85) Girls (n = 83)
Nutrition knowledge scores 0.2079* 0.2680" 0.1298
Difference between perceived current and desired body shapes —-0.2738" —0.2045 —0.1755

%1 p<0.05
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