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The Relationship between Nutrition Knowledge Scores and Dietary Behavior,

Dietary Intakes and Anthropometric Parameters among Primary
School Children Participating in a Nutrition Education Program
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ABSTRACT

We aimed to evaluate the effect of nutrition education program on nutrition knowledge, dietary behavior, dietary intakes
and anthropometric parameters in primary school children. Eighty five 4th grade children (boys = 43, girls = 42) were
enrolled in the intervention program for 5 months. The subjects were asked to fill out a questionnaire about nutrition
knowledge and dietary behavior two times, at the baseline and after completion of the program. Dietary intake informa-
tion was collected from participants using a 3-day food record and their anthropometric parameters were measured.
Upon completion of the intervention program, both nutrition knowledge and dietary behavior scores were significantly
improved in all subjects. Energy intake was increased from 1,571.9 kcal to 1,734.1 kcal with significant improvements
in nutrient density for protein, Ca, P, K, vitamin A and niacin. While subjects’ height, weight, lean body mass and soft
lean mass were significantly increased during the program, significant decreases were observed in the rohrer index, percent
body fat, waist-hip ratio and body fat mass. The changes in nutrition knowledge scores were positively correlated with
the changes in dietary behavior scores, micronutrient intakes and anthropometric parameters. These results indicate that
enhancement of nutrition knowledge through well-planned long-term nutrition education program is effective not only
for the improvement of dietary behaviors and dietary intakes but also for the positive changes in anthropometric para-
meters among primary school children. (Korean J Nutr 2009; 42(4): 338~349)

KEY WORDS: nutrition education, nutrition knowledge, dietary behavior, anthropometric parameters, primary school
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Nuftrition education
Do not have an unbalanced diet

340 / o}59] Yl e A5 AAA % A
Table 1. Nutrition education program
Month Session Contents
e Food diary (3-day food record)
Children  Overview of program e Evaluation of nutrition knowledge and dietary behaviors
e Anthropometric measurements
Parents Educational material 1 Make sure to have breakfast
1 Infroducing dietary guidelines for children
e Understand the basic dietary behavior guidelines
e Education on breakfast
2 Necessary elements for our body
e Know the function of nutrient
e Understand how to have the balanced dietary behaviors
e Task on the breakfast of healthy child
Exercise diary
How should a family with children eat? (Brainy Food Table Ideas)
e Understand the types and functions of the foods in the Food Guide Tower

Food Guide Tower
Know Your Enemy on the Food Table (Sugar, sodium, trans fat)

Children
2
Physical activity 1
Nutritional class 1
Parents
Educational material 2
Nutrition education
Children
3 Physical activity 2 Exercise diary
Nutritional class 2
Parents
Educational material 3 Slim children are better (Preventing Obesity)
4 Obesity prevention
e Maintaining ideal body weight
. Nutrition education e Know what c.ouses obesity and practice the right dietary behaviors
Children 5 How to deal with snacks?
e Know the importance and the ways to select nutritious snacks
4 e Task on right snack
Physical activity 3 Exercise diary
. 3 Getting knowledge from overflowing nutrition information
Nutritional class L
(Understanding nutrition labels)
Parents How should we eat snacks?
Educational material i
Choices for our child (Nutrition labels)
e Food diary (3-day food record)
5 Evaluation of the education effect e Evaluation of nutrition knowledge and dietary behaviors
e Anthropometric measurements
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Table 2. Changes in the scores of nutrition knowledge before and after nutrition education program
Boys (n = 43) Girls (n = 42) All (n = 85)
Before After Before After Before After
Healthy weight
Choose the way to maintain ~ 0.42 + 0.50”¢” 0.60 = 0.50 071 + 0.46 0.7 + 048  0.56 = 0.50 0.60 + 0.49
proper weight
If you want to lose weight, 0.77 + 0.43 0.91 + 0.30 076 + 0.43 0.93 + 026" 076 + 0.43 0.88 + 0.32°
what should you eat
Nutrient-function relationship
Choose the result due to lack ~ 0.77 + 0.43 0.98 + 0.15™ 0.76 + 0.43 0.90 = 0.30° 0.76 + 0.43 0.92 + 0.28""
of calcium
Choose the function of protein 0.14 + 0.35 0.53 + 0.50"* 0.17 + 0.38 0.43 + 0.50° 0.15 + 0.36 0.39 + 0.49""
Choose the nutrient which 0.23 =+ 0.43 0.53 = 0.50™ 0.17 + 0.38 0.36 £ 0.48" 0.20 = 0.40 0.39 + 0.49""
causes anemia when it is
insufficiently taken
Nutrient-food relationship
Choose one that contains the  0.77 + 0.43 0.91 £ 0.29 0.79 = 0.42 0.88 £ 0.33 078 = 0.42 0.88 + 0.32"
most vitamin
Choose one that contains the  0.56 = 0.50 0.77 £ 0.43** 0.50 £ 0.51 0.64 = 0.48 0.53 £ 0.50 0.60 * 0.49
most carbohydrate
Choose one that contains the  0.35 + 0.48 0.74 + 0.44** 055 + 0.50 0.76 = 0.43" 0.45 £ 0.50 0.74 = 0.44™"
most fat when taken at the
same amount
Choose the empty calorie 0.60 £ 0.49 0.88 = 0.32** 0.71 + 0.46 0.76 = 0.43 0.67 = 0.47 0.80 + 0.40"
food
Food Guide Tower
Choose the right explanation  0.51 + 0.51 0.79 + 0.41** 0.33 + 0.48 0.81 + 0.40"™ 0.45 = 0.50 0.80 + 0.40™**
about Food Guide Tower
Dietary guidelines
Choose the wrong 0.67 + 0.47 0.91 + 029 0.76 + 0.43 0093 = 0.26° 073 + 0.45 0.92 + 0.28"**
explanation about dietary
guidelines for children
How to select processed food  0.53 + 0.50 0.84 + 0.37** 0.2 + 0.49 0.86 + 0.35" 0.62 = 0.49 0.85 + 0.36™*
Choose the result due to 0.77 £ 0.43 0.91 £ 0.29* 0.88 = 0.33 0.93 £ 0.26 0.87 £ 0.34 0.92 = 0.28
unbalanced diet
Total nutritional knowledge 7.09 + 226 1030 + 1.99%* 771 + 195 986 + 1.98" 7.40 + 2.12 10.08 + 1.99™*

scores (13)

1) Values are mean = SD

2) Significantly different between boys and girls by independent t-test ( # p <0.05)

3) Significantly different between before and after intervention by paired t-test (x: p<0.05, #*: p <0.01, ##x:

p<0.001)
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Table 3. Changes in the scores of dietary behavior before and after nutrition education program

Boys (n = 43) Girls (n = 42) All (n = 85)
Before After Before After Before After
Breakfast skipping and meal regularity
Eat three meals a day 440+ 112" 430+ 1.30 424+ 116 452+ 0.86 429+ 1.14 436+ 1.16
Do not skip breakfast 435+ 1.13 453+ 1.05 433+ 1.14 4.62+ 0.79 434+ 1.13 4,53+ 1.01
Have regular mealtimes 3.23+ 1.46 3.42+ 1.28 295+ 1.62 376+ 1.46 290+ 1.58 3.42+ 1.45%
Balanced diet according to the
Food Guide Tower
Eat grain ever day 379+ 1.39 426+ 1.16 3.19+ 1.45 390+ 1.19** 3.54+ 1.4] 4,02+ 1.19%
Eat protein every day 3.70+ 1.06 3.98+ 1.01 3.24+ 1.41 352+ 1.25 3.39+ 1.27 3.72+ 1.15*%
Eat vegetables every day 426+ 1.16 458+ 0.93 448+ 0.99 471+ 0.71 437+ 1.12 4,59+ 0.92
Consume milk products every 253+ 1.56 3.42+ 1.55* 2467+ 1.52 338+ 1.55% 2.51+ 1.57 3.14+ 1.54*
day
Eat fruits everyday 3.47+ 1.30 3.88% 1.00 3.62+ 1.03 4.10£ 1.01* 3.51+ 1.20 3.89+ 1.13*
Think of nutrition balance when 3.19+ 1.44 384+ 1.33* 357+ 1.42 386+ 1.00 3.36+ 1.44 3.75+ 1.20*
you eat
Do not eat too much 3.00+ 1.45 398+ 1.18** 3.57+ 1.42 386+ 1.34 3.48+ 1.48 3.77+ 1.31
Salty, sweet and fatty foods,
processed foods
Do not eat processed food too 3.88+ 1.33 4.02+ 1.18 3.81+ 1.33 400+ 1.27 3.86+ 1.33 3.94+ 1.22
much
Do not eat too much sweets 3.74+ 131 3.98+ 1.10 3.48+ 1.52 3.52+ 1.33 3.54+ 1.46 3.68+ 1.26
Do not eat too much salt 3.14+ 091 3.47+ 1.05 295+ 0.94 333+ 0.87* 3.05+ 0.84 3.20+ 1.02
Eat a lot of animal fat 472+ 093 463+ 0795 481+ 074 490+ 0.43 4.85+ 0.61 475+ 0.66
Do not eat fried food too much 3.84+ 1.09 4.21+ 1.08 410+ 1.19 395+ 1.34 3.92+ 1.14 408+ 1.22
Exercise and other diet-related
behaviors
Eat at home if possible 407+ 133 430* 1.15 438+ 1.13 433+ 1.05 4,24+ 1.20 431+ 1.20
Exercise every day 342+ 1.42 402+ 1.34%* 310+ 1.39 386+ 1.34* 321+ 1.42 3.94+ 1.33%*
Eat with your family 3.84+ 1.17 3.98* 1.26 424+ 1.32 443+ 091 4,07+ 1.22 421+ 1.12
Put your nutrition knowledge 333+ 1.44 3465+ 1.29¢ 3.57+t 1.35 419+ 0.99** 348+ 138 3.90% 1.18*
intfo action
Do not eat quickly 286+ 1.54 374+ 131" 343+ 1.29 348+ 1.15 3.07 = 1.46 3.49+ 1.23*
Total dietary behavior scores 7274+ 994 80.19 £ 9.09*** 73.71 £ 11.37 80.24+ 8.54** 73.22+ 10.62 80.21 = 8.77***

(100)

1) Values are mean = SD

2) Significantly different between before and after intervention by paired t-test (x: p<0.05, **: p <0.01, **+: p<0.001)
3) Significantly different between boys and girls by independent t-test ( # p<0.05)
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Table 4. Changes in daily nutrient intakes per 1,000 kcal before and after nutrition education program

338~349 /343

Boys (n = 43) Girls (n = 42) All (n = 85)
Total energy (kcal) Before 16257 + 24207 1516.8 + 275.1 1571.9 + 263.1
After 1752.3 + 216974 17156 + 213.0"" 1734.1 + 2145
% Change 7.8 + 20.9 13.1 £ 255 10.3 + 20.9
Protein (g) Before 40.2 + 5.5 400 + 4.3 40.1 = 49
After 4.4 £ 49* 40.1 £ 5.1 415 + 51"
% Change 55 + 2.8 0.3 = 3.9 3.8 £ 28
Total fat (g) Before 322 + 67 30.1 + 5.5 31.1 + 6.2
After 29.3 £ 4.1% 28.7 + 4.1 29.0 + 4.1*"
% Change 9.0 £ 47 —4.7 £ 4.6 —-6.8 £ 4.7
Carbohydrate (g) Before 140.5 + 12.3 143.7 + 13.2 142.0 £ 12.8
After 143.4 = 121 143.8 = 14.5 143.6 £ 13.1
% Change 2.1 £ 2.1 -0.1 £ 2.6 1.1 £ 2.1
Fiber (g) Before 102 £ 1.8 10.8 £ 24 10.5 = 2.2
After 10.0 £ 2.2 10.6 £ 2.4 10.3 £ 2.3
% Change 20 £ 63 -19 £ 53 -19 + 6.3
Calcium (mg) Before 346.2 £ 91.5 334.6 + 84.6 340.5 = 87.8
After 360.3 + 59.4 381.4 + 84.8™ 370.7 + 73.4°
% Change 41 £ 98 140 £ 13.7 8.9 + 9.8
Phosphorus (mg) Before 590.6 + 83.3 589.6 + 94.7 590.1 + 88.6
After 631.6 + 78.3" 621.6 = 915 626.6 + 847"
% Change 6.9 + 4.1 54 + 4.8 6.2 £ 4.1
Iron (mg) Before 70 £ 1.3 73 + 1.5 72 + 1.4
After 75 £ 1.5" 72 + 1.3 7.4 £ 1.4
% Change 71 £ 7.5 -1.4 + 57 28 + 7.5
Sodium (mg) Before 2440.4 *+ 513.5 2705.7 £ 642.2 2571.5 £ 592.4
After 2359.2 £ 523.6 2652.4 = 624.3 2504.1 £ 590.8
% Change 3.3 £ 7.1 -20 + 84 -2.6 + 7.1
Potassium (mg) Before 1373.1 + 226.4¢ 1509.3 + 333.8 1440.4 = 291.1
After 1549.7 + 266.6™" 1627.4 + 369.1" 1588.1 + 321.8"
% Change 16.1 £ 8.4 7.8 £ 10.1 10.3 + 8.6
Zinc (mg) Before 49 + 0.7 49 + 0.4 49 + 0.6
After 49 £ 0.5 48 + 0.6 49 £ 0.6
% Change 0.0 = 0.0 -2.0 + 3.9 0.0 £ 0.0
Vitamin A (xgRE) Before 452.1 £+ 118.9 491.1 £ 170.5 471.3 £ 147.1
After 5182 + 187.4" 534.1 £ 269.5 526.1 + 230.4*
% Change 14.6 = 16.4 8.8 = 14.0 11.6 + 16.4
Vitamin B, (mg) Before 0.6 £ 0.1 0.7 £ 0.1 0.7 = 0.1
After 0.7 £ 0.1 0.7 £ 0.1 0.7 £ 0.1
% Change 0.2 + 0.0 0.0 + 0.0 0.0 = 0.0
Vitamin B, (mg) Before 0.7 £ 0.2 0.7 £ 0.2 0.8 + 0.2
After 0.8 £ 0.1 0.8 £ 0.2 0.8 £ 0.2
% Change 0.2 + 0.0 0.2 + 0.0 0.0 = 0.0
Vitamin Bs (mg) Before 1.0 + 02 1.1 + 02 1.1 £ 02
After 1.0 £ 0.2 1.1 £ 0.2 1.1 £ 0.2
% Change 0.0 = 0.0 0.0 = 0.0 0.0 £ 0.0
Niacin (mgNE) Before 85 + 1.9 88 + 1.6 8.7 + 1.7
After 9.2 + 2.1 9.4 + 20 9.3 + 21"
% Change 82 + 7.2 68 + 6.3 6.9 £ 6.2
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Table 4. Contfinued

Boys (n = 43) Girls (n = 42) All (n = 85)

Vitamin C (mg) Before 50.3 + 19.3 542 + 27.0 522 + 234
After 53.5 + 23.5 52.3 = 238 529 + 235

% Change 6.4 + 6.3 =35 + 44 1.3 £ 6.3

Folate (xgDFE) Before 140.8 + 35.8¢ 161.5 + 49.2 151.1 £ 439
After 157.3 + 45.7* 161.6 = 59.7 159.3 £ 52.8

% Change 11.7 £ 18.1 0.1 £ 0.6 54 £ 8.1

Vitamin E (mg) Before 8.1 + 1.9 83 + 2.2 8.2 £ 2.1
After 7.7 £ 2.4 7.7 £ 1.7 7.7 £ 20

% Change 49 + 03 =72 + 6.1 -6.1 £ 6.3

1) Values are mean = SD

2) Significantly different between boys and girls by independent t-test ( § p <0.05)
3) Significantly different between before and after intervention by paired t-test (x: p<0.05, **: p <0.01, **+: p <0.001)

Table 5. Changes in INQ before and after nutrition education program

Boys (n = 43) Girls (n = 42) All (n = 85)
Before After Before After Before After
Protein 2.1 + 0.5 23 £ 0.39¢ 1.9 £ 03 20 + 0.4 19 £ 04 2.1 + 0.4™
Calcium 0.8 = 0.3¢ 0.9 £ 02 0.7 + 0.3 0.9 + 0.3** 08 + 0.3 09 + 0.3**
Phosphorus 1.1 + 02 1.2 £ 02 1.0 + 0.2 1.2 + 0.3 1.1 £ 0.2 1.2 + 03"
Iron 1.1 =03 12 £ 03 1.0 + 0.3 1.0 + 03 1.1 + 03 1.1 + 03
Vitamin A 1.5 + 0.6 20 £ 1.3 1.5 + 0.7 1.6 = 0.8 1.5 + 0.7 1.8 + 117
Vitamin B, 1.5 + 0.4 1.6 £ 05 1.5 + 0.4 1.4 + 04 1.5 + 0.4 15 + 05
Vitamin B, 1.3 + 0.4 1.5 + 04° 1.4 + 05 1.5+ 0.5 1.4 + 0.4 1.5 + 04
Niacin 1.4 + 0.5 1.5 £ 04 1.4 + 03 1.5+ 0.5 1.4 + 05 1.5 + 04
Vitamin C 1.3 + 09 1.4 £ 09 1.3+ 1.0 12 + 0.7 1.3 + 1.0 1.3 + 08

1) Values are mean = SD

2) Significantly different between boys and girls by independent t-test ( § p <0.05)

3) Significantly different between before and after intervention by paired t-test (x:
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Table 6. Changes in anthropometric parameters before and after nutrition education program

Boys (n = 43) Girls (n = 42) All (n = 85)

Height (cm)

Before 1372 + 52" 137.4 + 56 137.3 + 5.4

After 139.0 + 5.5 139.6 + 59 139.3 £ 5.7

% Change 1.3 + 0.45° 1.6 = 0.6 1.4 + 05
Weight (kg)

Before 358 £ 7.7 352 £ 7.7 355 = 7.7

After 360 + 7.9 358 + 8.1 36.0 + 7.9

% Change 0.6 + 28 1.7 £ 27 1.4 + 28
Rohrer index”

Before 138.4 + 21.6 1340 + 23.6 136.2 + 22.6

After 133.7 + 22.0™* 129.6 + 225 131.7 + 22.2%*

% Change 3.5 £ 27 3.1 £ 32 3.3 £ 2.9
Percent body fat (%)

Before 26,1 £ 7.5 29.1 £ 9.0 27.6 + 8.4

After 240 + 8.4 262 + 9.7 25.1 + 9.1

% Change 8.0 + 6.0 -10.0 + 5.3 9.1 * 63
Waist-hip ratio

Before 0.88 + 0.03¢ 0.86 + 0.03 0.87 + 0.33

After 0.86 + 0.03*"* 0.84 + 0.03"** 0.85 + 0.04™*

% Change 23 + 22 2.4 + 23 23+ 22
Body fat mass (kg)

Before 9.78 £ 497 10.78 + 5.55 10.28 = 5.25

After 9.19 + 506" 10.04 + 5.99™* 9.61 + 552"

% Change -6.0 £ 3.4 -6.7 = 4.6 -6.5 = 4.1
Lean body mass (kg)

Before 26.03 + 3.50¢ 24.43 + 327 25.23 + 3.47

After 26.79 + 3.70™* 2573 + 313" 2627 + 3.45°*

% Change 2.9 + 474 53 £ 45 4.1 = 48
Soft lean mass (kg)

Before 13.45 + 2.15¢ 12.36 + 1.96 1291 + 212

After 13.86 + 2.24* 13.11 + 1.87 13.49 + 2.09™**

% Change 3.0 = 6.3¢ 6.1 £ 59 45 + 6.3
Physical activity (kcal) 170.1 + 65.6 137.3 + 41.7 153.9 £ 54.3

1) Values are mean = SD

2) Significantly different between before and after intervention by paired t-test (x+: p<0.01, ***: p<0.001)
3) Significantly different between boys and girls by independent t-test ( § p <0.05)

4) Rohrerindex = weight (kg) /height (cm)®* 107

WHR 2.3%9} 2.4%, AAHZFE 6.0%} 6.7%2] 72
el 74l AAEL 2.9%9) 5.3%, THEHE 3.0%%
6.1%2 FoAQ SV Bty 2209 F5 ¢ Hels
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Table 7. The pearson's correlation coefficients between changes’ in nutrition knowledge score and changes in dietary behavior

score, nutrient density, INQ and anthropometric parameters

Boys (n = 43) Girls (n = 42) All (n = 85)
Coefficient
Dietary behavior score changes (%) 0.314* 0.473"* 0.303"*
Nutrient density changes (%)
Protein 0.357* 0.019 0.153
Fiber 0.103 0.328* 0.249*
Iron 0.140 0.283 0.216*
Vitamin B, 0.396™ 0.234 0.296™*
Vitamin Bs 0.373" 0.086 0.204
Niacin 0.471** 0.110 0.241%
Vitamin C 0.194 0.362* 0.370*
INQ changes (%)
Protein 0.221 0.220 0.218*
Phosphorus 0.269 0.294 0.278"*
Niacin 0.215 0.281 0.243*
Body composition changes (%)°
Soft lean mass 0.200 0.358¢ 0.095
Lean body mass 0.209 0.350¢ 0.103
Waist-hip ratio -0.037 -0.328¢ -0.093

1) (Final - initial) /initial * 100
2) Significant by pearson’s correlation, *: p<0.05, **: p<0.01

3) Significant different by partial correlation analysis after adjusting for the physical activity, §: p<0.05
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