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ABSTRACT

Purpose: This study examined the effects of nutritional education related to sugar in
elementary school children on nutritional knowledge, attitude, and dietary behavior.
Methods: A questionnaire survey on the knowledge, attitudes, and intake related to sugar
was conducted on 572 students in grades 4-5, who were attending five elementary schools in
Seoul and Gyeonggi-do.

Results: Among the survey subjects, 270 (49.8%) were cognitive in education, and 302
(50.2%) were non-cognitive. The sugar-related knowledge score was 3.67 points in the
cognitive education group, which was significantly higher than the 3.55 points in the non-
cognitive group. The rate of checking the sugar content in the nutrition label was 31.2% in the
cognitive education group, which was significantly higher than in the non-cognitive group,
15.4%. The cognitive education group had a higher intake frequency of unsweetened candy,
jelly, and raw fruits, and higher sugar intake of unsweetened bread, white milk, and raw
fruits than the non-cognitive group. In the case of the cognitive education group, the total
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knowledge score showed a positive correlation with the food behavior scores, and a negative
correlation with the frequency of purchasing snacks after school, and the average sugar
intake per day. In the cognitive education group only, the education of nutrition teachers was
analyzed as a factor to reduce the total sugar intake. The cognitive group of sugar education
tried to eat foods with a lower sugar content than the non-cognitive group, and nutrition
education was an important factor affecting the sugar intake.

Conclusion: To reduce the sugar intake of elementary school students, it will be necessary

to practice oriented-nutrition education by nutrition teachers continuously. In addition, it is
important to develop and disseminate various types of nutrition education materials related
to sugar that can be utilized easily by nutrition teachers.

Keywords: sugar, education, dietary habits, elementary student
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Table 1. General characteristics of subjects according to the sugar education recognition

Characteristics Total (n = 572) Non-recognition group (n = 302) Recognition group (n = 270) Sig.
Gender NS
Men 294 (52.9) 164 (54.7) 130 (49.4)
Women 269 (47.8) 136 (45.3) 133 (50.6)
Body mass index 18.7 £ 3.4 18.6 £ 3.6 18.7 £3.1 NS
Types of family NS
Parents 598 (94.5) 281 (94.9) 247 (93.9)
Single parent 23 (4.5) 10 (3.4) 13 (5.7)
Grandparents-grandchildren 6 (1.1) 5(1.7) 1(0.4)
Type of sugar education NS
By dietitian 333 (58.2) 182 (60.3) 151 (55.9)
By teachers 239 (41.8) 120 (39.7) 119 (44.1)

Values are expressed as number (%) or mean + SD.
NS, not significantly.
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Table 2. Sugar-related nutritional knowledge score according to sugar education recognition

Questions Total (n = 572) Non-recognition group (n =302)  Recognition group (n = 270) Sig.
Choose the most adequate answer
Which of the natural foods has the most sugar? 0.68 + 0.47 0.66 + 0.47 0.71 + 0.45 NS
Which of the following taste is the sugar? 0.98 +0.14 0.97 +0.17 0.99 + 0.09 p < 0.05
Which of the health problems if consumed excessive sugar? ~ 0.93 + 0.25 0.92 +0.27 0.95+0.22 NS
Which of the processed foods has the most sugar? 1.00 + 0.06 0.99 + 0.08 1.00 + 0.00 NS
Sub-total scores 3.60 + 0.56 3.55+0.57 3.67 +0.52 p < 0.05
True or false: It is good choice for low sugar intake
Eat rice-cake rather than whipping cream cake 0.87 £ 0.34 0.88 +0.33 0.86 + 0.34 NS
Eat bread with a lot of jam 0.94 + 0.23 0.95 + 0.22 0.95 +0.22 NS
Eat tomato with sugars 0.95 + 0.22 0.96 + 0.20 0.94 +0.24 NS
Eat frequently soda drinks rather than water if thirsty 0.96 = 0.19 0.97 +0.16 0.96 + 0.20 NS
Eat chocolate or Banana milk rather than regular milk 0.92 +0.28 0.94 + 0.24 0.89 = 0.31 NS
Eat vegetables or fruits rather than processed foods 0.87 + 0.34 0.87 + 0.34 0.89 + 0.32 NS
Do not eat too much food if not going to be fat 0.90 + 0.29 0.91+0.29 0.90 + 0.30 NS
Sub-total scores 6.42 £1.15 6.46 +1.04 6.40 +1.19 NS
Total scores of knowledge related sugar 10.03 +1.31 10.02 +1.26 10.08 +1.32 NS

Values are expressed as mean = SD.
NS, not significantly.
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Table 3. Sugar consumption related dietary behavior according to sugar education recognition

Variables Total (n = 572) Non-recognition group (n = 302) Recognition group (n = 270) Sig.
Total score of dietary behavior for reducing sugar 19.98 £3.12 19.83 = 3.07 20.22 + 3.05 NS
consumption

Do not eat ice cream frequently 2.97 + 0.86 2.92 + 0.88 3.03+0.83 NS

Do not eat candies frequently 3.45+0.78 3.46 + 0.76 3.45+0.81 NS

Do not eat chocolate frequently 3.40 £ 0.79 3.35+0.79 3.47+0.77 NS

Do not consume soft drink (carbonated drink) often 3.7 £0.88 3.14 £ 0.86 3.22 + 0.89 NS

Do not consume bread with jam 3.25+0.94 3.25+0.94 3.26 + 0.93 NS

Do not consume fruit with sugar 3.74 + 0.63 3.72 + 0.67 3.79+0.54 NS
Checking sugar content in nutrition labeling before purchasing 128 (22.8) 46 (15.4) 82 (31.2) p < 0.001
Changing food choice after checking sugar content 91(69.5) 30 (63.8) 61(72.6) NS
Choice of beverage

Pure water 509 (90.4) 971 (90.6) 238 (90.2) NS

Soft drink (carbonated drink) 134 (23.8) 75 (25.1) 59 (22.4) NS

Fruit or vegetable Juice 128 (22.8) 65 (21.8) 63 (23.8) NS

Milk or fermented milk 169 (30.0) 95 (31.8) 74 (28.0) NS

Smoothie 51(9.1) 28 (9.4) 23 (8.7) NS
Frequency of purchasing snack by oneself

Do not purchase snack 258 (45.2) 140 (46.4) 118 (43.9)

1-2 times/week 243 (42.6) 124 (41.1) 19 (44.2)

3-4 times/week 44 (7.7) 24 (7.9) 20 (7.4) NS

5-6 times/week 9 (1.6) 6 (2.0) 3(11)

> 7 times/week 17 (3.0) 8 (2.6) 9 (3.3)

Values are expressed as number (%) or mean + SD.
NS, not significantly.
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Table 4. Average sugar intake frequency according to sugar education recognition (times/week)

Food item Total Non-recognition ~ Recognition Sig.
(n=572) group (n=302) group (n = 270)

Breads
Sweet Donut, cream bread, choco-pie, castella, etc. 0.87 +£1.39 1.05 £1.82 0.84 £1.31 NS
Unsweet Bread, roll bread, baguette, bagel, etc. 1.55+2.10 1.20 +1.54 1.61+£2.19 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.573 0.000

Ice creams
Hard ice cream Cone ice cream, hard ice cream, etc. 1.91+2.33 2.23 £ 2.1 1.86 +2.37 NS
Bingsoo Red bean bingsoo, milk bingsoo, etc. 0.45 +1.16 0.48 £1.10 0.44 117 NS
Difference in frequency between hard ice cream and bingsoo (paired t-test) 0.000 0.000 0.000

Soft soda drinks
Sweet Cider, cola, fanta, etc. 1.21+1.89 110 £1.52 1.22 £1.95 NS
Sugar free soda Zero-calorie cola, diet cola, etc. 0.30 £1.17 0.24 +£1.13 0.31+1.18 NS
Difference in frequency between sweet and sugar free soda (paired t-test) 0.000 0.002 0.000

Fruit and vegetable beverages
Sweetened juice Caprisun, juice-containing drink, vegetable juice, etc. 0.97 +1.92 1.06 +2.41 0.97 +1.84 NS
Unsweetened juice  100% juice, sugar-free raw fruit juice, V8, etc. 115 +1.76 0.99 +1.48 1.18 £ 1.80 NS
Difference in frequency between sweetened and unsweetened juice (paired t-test) 0.092 0.851 0.053

Candy, gum, jelly, caramel, chocolate
Sweet Chupa-chups, gum, maizhu, caramel, chocolate, etc. 1.33£2.81 2.22 £2.78 1.20 +2.81 NS
Unsweet Xylitol gum, ricola, mint, anytime, etc. 0.86 = 1.71 0.52 + 0.84 0.92 +1.81 p <0.05
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.000 0.000

Milk and soy milk
White milk Packed milk, bottled milk, sterilized milk, etc. 4.65 +3.99 4.01+2.53 4.76 + 4.7 NS
Processed milk Banana milk, strawberry milk, chocolate milk, etc. 0.84 +1.69 0.73 £1.62 0.86 +1.71 NS
Soy milk Vegemil, black bean soy milk, nutribean, etc. 0.94 +92.97 0.66 +2.43 0.99 +2.95 NS
Difference in frequency between white milk (soy milk) and processed milk (paired t-test) 0.000 0.000 0.000

Fermented milk
Sweet Strawberry flavor yogurt liquid/curd, etc. 0.75 +1.71 0.76 +1.64 0.73+ 1.7 NS
Unsweet Plain yogurt liquid/curd 1.21£1.73 1.00 +1.43 1.24 +1.78 NS
Difference in frequency between sweet and unsweet fermented milk (paired t-test) 0.000 0.334 0.000

Biscuits
Sweet Buttering, chocolate chips, chocoheim, custard, etc. 0.92 +1.55 0.88 +1.56 0.93 +1.56 NS
Unsweet Ace, charm cracker, etc. 0.72 +1.73 0.66 +1.52 0.72 £1.77 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.048 0.326 0.068

Snacks
Sweet Jjanggu, joripong, honey kkwabaegi, home run ball, etc. 1.17 +1.70 1.16 +1.67 1.18 +1.76 NS
Unsweet Potato chips, shrimp chips, onion rings, etc. 1.23 +1.80 1.26 +1.85 1.32 £1.75 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.110 0.302 0.200

Fruits
Raw fruit Apple, grape, pear, peach, strawberry, etc. 5.13+4.06 476 +3.78 5.54 +4.31 p <0.05
Processed fruit Raisins, dried mangoes, canned peaches, etc. 0.57 =1.71 0.46 +1.31 0.70 +2.08 NS
Difference in frequency between raw and processed fruit (paired t-test) 0.000 0.000 0.000

Values are expressed as mean = SD.

NS, not significantly.
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Table 5. Average sugar intake per day according to sugar education recognition (g/day)

Food item Total (n=572) Non-recognition  Recognition Sig.
group (n=302) group (n = 270)

Breads
Sweet Donut, cream bread, choco-pie, castella, etc. 2.00 +3.37 1.96 + 3.49 2.04 +3.24 NS
Unsweet Bread, roll bread, baguette, bagel, etc. 0.72 + 0.94 0.62+0.73 0.83+1.12 p<0.01
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.000 0.000

Ice creams
Hard ice cream Cone ice cream, hard ice cream, etc. 4.98 £ 6.15 4.92 +5.54 5.11+6.83 NS
Bingsoo Red bean bingsoo, milk bingsoo, etc. 2.43 +6.89 2.18 + 6.84 2.67 +7.01 NS
Difference in frequency between hard ice cream and bingsoo (paired t-test) 0.000 0.000 0.000

Soft soda drinks
Sweet Cider, cola, fanta, etc. 4.97 + 6.09 4.09 +£5.17 4.46 +7.02 NS
Sugar free soda Zero-calorie cola, diet cola, etc. 0.00 + 0.00 0.00 + 0.00 0.00 +0.00 NS
Difference in frequency between sweet and sugar free soda (paired t-test) 0.000 0.000 0.000

Fruit and vegetable beverages
Sweetened juice Caprisun, juice-containing drink, vegetable juice, etc. 3.21+4.41 2.60 +2.98 3.86 +5.41 NS
Unsweetened juice  100% juice, sugar-free raw fruit juice, V8, etc. 7.74 + 4.90 7.92 + 4.16 8.26 + 5.52 NS
Difference in frequency between sweetened and unsweetened juice (paired t-test) 0.000 0.000 0.000

Candy, gum, jelly, caramel, chocolate
Sweet Chupa-chups, gum, maizhu, caramel, chocolate, etc. 417 £ 6.07 4.99 +6.34 410 +5.82 NS
Unsweet Xylitol gum, ricola, mint, anytime, etc. 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.000 0.000

Milk and soy milk
White milk Packed milk, bottled milk, sterilized milk, etc. 7.49 + 4.87 6.86 + 4.46 8.26 +5.21 p<0.01
Processed milk Banana milk, strawberry milk, chocolate milk, etc. 2.41+4.88 2.10 + 4.59 2.79 +5.21 NS
Soy milk Vegemil, black bean soy milk, nutribean, etc. 0.94 +92.94 0.79 +1.99 112+ 2.5 NS
Difference in frequency between white milk (soy milk) and processed milk (paired t-test) 0.000 0.000 0.000

Fermented milk
Sweet Strawberry flavor yogurt liquid/curd, etc. 1.40 +3.33 1.25+3.13 1.55 + 3.52 NS
Unsweet Plain yogurt liquid/curd 118 £1.78 114 +1.81 1.23 £1.77 NS
Difference in frequency between sweet and unsweet fermented milk (paired t-test) 0.125 0.571 0.149

Biscuits
Sweet Buttering, chocolate chips, chocoheim, custard, etc. 1.06 £1.93 1.09 +2.12 1.03 £1.72 NS
Unsweet Ace, charm cracker, etc. 0.18 = 0.41 0.16 + 0.32 0.20 +0.50 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.000 0.000

Snacks
Sweet Jjanggu, joripong, honey kkwabaegi, home run ball, etc. 1.59 +2.32 1.58 + 2.26 1.60 £ 2.39 NS
Unsweet Potato chips, shrimp chips, onion rings, etc. 0.27 +0.39 0.27 + 0.40 0.28 +0.38 NS
Difference in frequency between sweet and unsweet (paired t-test) 0.000 0.000 0.000

Fruits
Raw fruit Apple, grape, pear, peach, strawberry, etc. 3.01+2.37 2.80 +2.21 3.24 +9.52 p <0.05
Processed fruit Raisins, dried mangoes, canned peaches, etc. 0.41+1.22 0.33+0.93 0.50 +1.49 NS
Difference in frequency between raw and processed fruit (paired t-test) 0.000 0.000 0.000

Average total sugar intake per day (g/day) 39.02 +29.21 37.17 +28.90 41.47 £ 29.65 NS

Values are expressed as mean = SD.
NS, not significantly.
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Table 6. Correlation coefficient between sugar-related knowledge score and dietary behavior score

Variables

Total (n = 572) Non-recognition group (n =302)  Recognition group (n = 270)

Total dietary behavior score
Do not eat ice cream frequently
Do not eat candies frequently
Do not eat chocolate frequently

Do not consume soft drink (carbonated drink) often

Do not consume bread with jam
Do not consume fruit with sugar

Checking sugar content in nutrition labeling before purchasing

Frequency of snack purchases after school
Average sugar intake per day

0.215™* 0.140* 0.211™*
0.145™" 0.119* 0.140"
0.089" 0.015M 0.107"
0.109" 0.034"¢ 0.137"
0.182"* 0.047" 0.267"**
0.128™ 0.172™* 0.030™
0173 0.128" 0.121
-0.074" -0.053" -0.072"
-0.142" -0.137" -0.148"
-0.163""* -0.215™** -0.139"

NS, not significantly.
*p < 0.05, *p < 0.01,

*kk

p <0.001.

Table 7. Regression analysis of factors affecting total sugar intake per day

Variables Total (n = 572) Non-recognition group (n = 302) Recognition group (n = 270)
B t Sig. B t Sig. B t Sig.
Sugar education recognition 0.081 1.838 0.067
Gender -0.112 S O8559) 0.01 -0.144 -2.501 0.013 -0.041 -0.619 0.537
Age 0.024 0.520 0.603 0.074 1.189 0.236 -0.084 -1.256 0.21
Body mass index -0.031 -0.684 0.494 -0.065 -1.053 0.294 -0.001 -0.021 0.983
Education of nutrition teachers -0.036 -0.800 0.424 0.018 0.304 0.762 -0.156 -2.358 0.020
Total sugar-related knowledge score 0.053 1.214 0.225 0.003 0.049 0.961 0.129 1.977 0.050
Total dietary behavior score -0.278 -3.083 0.000 -0.293 -4.907 0.000 -0.254 -3.586 0.000
e g ey e in mutien Bl 0.081 1838 0.067 0.000  0.005  0.996 0.086 1.971 0.206
before purchasing
Frequency of snack purchases after school 0.291 6.463 0.000 0.270 4.566 0.000 0.314 4.485 0.000

Significance

R?=0.228, p < 0.001 R?=0.206, p < 0.001 R?=0.241, p < 0.001
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