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ABSTRACT

Objectives: This study examined ways to promote desirable eating habits by choosing
foods with low sugar contents and provide nutrition education in adolescents.

Methods: This study was a cross-sectional survey. The sugar reduction perception and
knowledge, sugary food preference, and intake frequency of 487 male and female high
school students in Incheon were analyzed comparatively.

Results: Approximately 94.9% and 94.5% of the subjects were unaware of the
promotion of a sugar reduction policy and the sugar reduction in the basic guidelines
for school meals, respectively. Approximately 95% of them had not received any sugar
reduction nutrition education, and 90% were not interested in sugar reduction. The
perception for sugar reduction was significantly higher in girls (3.43 out of 5 points)
than in boys (3.16 out of 5 points) (P <0.001). Knowledge about sugar was 3.65 out
of 6 points in girls and 3.04 points in boys (P<0.001). The preference and intake
frequency for fruits of the total students were 4.24 out of 5 points and 2.56, respectively.
For beverages, the preference was significantly higher in boys (3.97 points) than in girls
(3.70 points) (P<0.001), and the intake frequency was significantly higher in boys
(2.26 points) than in girls (2.08 points) (P <0.001). The preference for snacks was
significantly higher for girls (4.19 points) than boys (4.02 points) (P <0.01), and the
intake frequency was 2.22 points in boys and 2.17 in gitls, showing no significant
difference. Sugar reduction perception and knowledge about sugar showed significant
negative correlations with the snack intake frequency (r=-0.11, P<0.05; -0.13, P<
0.05) after adjusting for gender, grade, and body mass index.

Conclusions: The high school students' perception of sugar reduction was very low,
and there was a significant correlation with sugary food intake, suggesting that the
sugary food intake will decrease as the sugar reduction perception and knowledge about
sugar increase.
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Table 1. General characteristics of high school students

Variable Criteria Values P-value"
Gender Male 211 (43.3)
Female 276 (56.7)
Grade First 173 (35.5)
Second 142 (29.2)
Third 172 (35.3)
Height (cm) Male 17420 = 7.49Y < 0.001
Female 161.63 = 5.32
Weight (kg) Male 67.99 + 13.84 < 0.001
Female 5405 = 9.49
BMI (kg/m?) Male 22.49 = 5.41 < 0.001
Female 20.64 = 3.14
Family size 1 2( 0.4
2 102 (20.9)
3 369 (75.8)
4 14( 2.9
Type of residence With family 483 (99.2)
Alone or boarding house 3( 0.6
Others 1(0.2)
Employment status of mother Housewife 170 (34.9)
Part fime job 125 (25.7)
Full ime job 192 (39.4)
Monthly allowance (Won) < 50,000 142 (29.2)
> 50,000 ~ < 100,000 176 (36.1)
> 100,000 ~ < 150,000 97 (19.9)
> 150,000 ~ < 200,000 38( 7.8)
2> 200,000 34( 7.0)

n (%) or Mean = SD, BMI: Body mass index
1) by Student’s t-test

2. 3R Mys o o Al o] YA W Ykt 94.5% B LR, IR
S Aol tje 14 B8k Aak Table 29 3 3} Qi o Wk Ho] GIrkt 95.3%2 9k
S

Jo] b S5 o84 (6.5%)°] &

A%
o} G5 A% A 2] %ﬁw QA= wey gopsh oM, A
3 ( FelalA 2T (P < 0.05). B A7e

1=
94.9%= =9kon, stuga] 712Xl I #7s} &

Table 2. Recognition and interest in sugar reduction of high school students

Male Female Total

Variable Criferia (n=211) (= 276) (= 487) P-value"
Implementation of sugar reduction policy Recognized 9( 4.3 16( 5.8) 25( 5.1) 0.448
Not recognized 202 (95.7) 260 (94.2) 462 (94.9)
Guidelines for school medals include sugar Recognized 8( 3.8) 19( 6.9 27 ( 5.9) 0.140
reduction Not recognized 203 (96.2) 257 (93.1) 460 (94.5)
Experience of nufritional education on sugar  Experience 5( 24) 18 ( 6.5) 23( 4.7) 0.032
reduction No experience 206 (97.6) 258 (93.5) 464 (95.3)
I'm interested in sugar reduction Interested 15( 7.1) 31(11.2) 46 ( 9.4) 0.123
Not inferested 196 (92.9) 245 (88.8) 441 (90.6)

n (%)
1) by y*test
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Table 3. Perception for sugar reduction of high school students

o 73 A - 2 v 7
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Variable n '\1‘3‘5 . [rF]ezmg;i] n T:ngﬂ Pvalue”
Sugar reduction in school meals is important 3.19 £ 0.90 3.49 = 0.88 3.36 = 0.90

Sugar reduction in school meals should be practiced 3.20 = 0.92 3.52 +0.88 3.38 = 0.91

Nutritional education on sugar reduction is needed for school meals 3.26 +1.02 3.61 £0.86 3.46 = 0.95

Excessive sugars have a bad influence on the brain 3.06 = 1.08 3.55 +1.00 3.23 £1.04

| eat sugar according to daily recommended intake 3.07 = 1.02 3.30 = 0.97 3.20 = 1.00

| fry fo reduce sugary dessert 3.156+1.16 3.29 +1.10 3.23 +1.13

Average score 3.16 £ 0.70 3.43 £0.62 3.31 = 0.67 < 0.001
Mean =+ SD, Score: tofally disagree (1) ~ totally agree (5), Cronbach's a = 0.776

1) by Student’s t-fest

Table 4. Knowledge about sugar of high school students

Variable n l\icge] N (;93207'?,] n ET;M P-value?
Recommended intake for sugar is 10-20% of calories 19.9" 15.2 17.3

The daily recommended intake is the standard taken from all foods 441 57.6 51.8

The remaining sugar used as energy is accumulated in fat 53.6 71.4 63.7

It is not mandatory fo indicate sugar contents in nutrition label 59.2 71.7 66.3

Sugars are essential to our bodies 711 85.5 79.3

Unsweetened juice has no sugar 56.4 63.4 60.4

Average score 3.04 = 1.93? 3.65+1.42 3.39 = 1.69 < 0.001

% or Mean = SD
1) Percentage of comrect answer

2) Score out of 6 points, correct answer (1) or wrong answer (0)

3) by Student’s t-fest
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Table 5. Dietary behavior relafed sugary foods of high school students

Male Female Total

Variable Criteria (n=211) (n = 276) (n = 487) P-value
Checking of the sugar content on nutrition label 1,95+ 1.29" 217 £ 1.37 2.08 = 1.33 0.107?
Sugary food intake affects health 3,73 +1.25" 4,09 + 0.80 3.95 + 1.02 0.003%
Important factor in choosing  Taste 163 (77.2) 225 (81.5) 388 (79.7) 0.610%
sugary foods Piice 23(10.9) 27( 9.8) 50(10.3)
Package design 4(1.9 6(22) 10( 2.0
Nutriion 17( 8.1) 16( 5.8) 33( 6.8)
Others 4(1.9 2(0.7) 6( 1.2
When wanted to eat sugary ~ When under stress 52 (24.6) 142 (51.4) 194 (39.8) < 0.0014
foods When hungry 42(19.9) 32(11.4) 74(15.2)
When bored 58 (27.5) 54(19.6) 112 (23.0)
When with fiends 3( 1.4 10( 3.6) 13( 2.7)
When playing TV or computer 31(14.7) 12( 4.3) 43 ( 8.8)
Others 25(11.9) 26( 9.4) 51(10.5)

n (%) or Mean = SD

1) Score: very low (1) ~ very high (5)
2) by Student’s t-test

3) by Fisher exact t-test

4) by y>test

Table 6. Preference and intake frequency of sugary foods of high school students

Preference Intake frequency
Varicble Mdle Fernale oo Pvaue”  Mae Fernale Total  Pvolue”
n=211) (n=276) (n=487) n=211) (n=27¢) (n=487)

Fruits Apples, pears, persimmons 417 +0.84 407 +095 411090 0221 276=101 264+093 269=097 0156
Tangerine, orange 435+082 441084 438+083 0467 262+095 263+095 263+095 0879
Watemnelon, orientalmelon 3.97 +1.09 402+1.08 400=109 0640 262+108 272+105 268=106 0321
Strawberry, grape 421094 451077 438+086 <0001 246+092 262+087 255+090 0.053
Plumns, peaches 421 +093 439084 4.32+0.89 0025 240=091 258+100 250+097 0.045
Mango, banana 424 +089 424+093 424+091 0945 249 +091 244 +089 246090 0507
Average score 419072 427063 424 =067 0.198 256 +0.77 261 +068 256072 0505

Beveroges Soda 419097 388108 402=104 <0001 246+093 226+087 235090 0017
Milk and dairy products 416 +0.83 4.08=+089 4.11+0.87 0358 282=+1.15 265+101 272+108 0104
Sports drink 407 091 351109 376105 <0001 216+x093 1.65+0.73 1.87+0.86 <0.001
Fruit and vegetable juice 403+097 396095 399+096 0437 217+092 207+089 211+090 0224
Fruity drink 3.94+093 375+107 383+1.02 0.034 196+083 183+071 189=+077 0072
Coffee, energy drinks 345129 305+123 322+127 <0001 199+102 199+115 199110 0945
Average score 397 £062 370+060 382+062 <0001 226+063 208+053 216058 <0.001

Snacks Breads 399102 412+094 406098 0124 222+079 214+073 217076 0245
Snacks 408 +093 424+085 417+089 005 223+x084 215+076 218+079 0276
Cookie 406104 434+084 422+094 <0001 211+081 204+074 207077 0.35]
Chocolate 3.92+109 407+112 400+1.11 0163 214+088 209+091 211=+089 0500
Candy 3.72+1.11 395+1.12 385+1.12 0025 208+090 220+095 215+093 0176
Ice cream 432075 439081 436=0.78 0304 252+087 242+091 246089 0217
Average score 402073 419=068 4.11=0.71 0009 222+063 217+061 219062 0435

Mean =+ SD, Score of preference: very dislike (1) ~ very like (5); Score of intake frequency: not eat (1) ~ greatfer than once a day (5)

1) by Student’s t-test
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Table 7. Conelation between perception for sugar reduction, knowledge about sugar, and preference and intake frequency of sugary

foods
Varidble Perception for sugar reduction Knowledge about sugar
Unadjusted Adjusted Unadjusted Adjusted
Fruits Preference 0.08 0.08 0.03 0.02
Intake frequency 0.05 0.05 0.01 0.00
Beverages Preference —0.12%* -0.08 -0.04 -0.01
Intake frequency -0.11* -0.09 -0.10* -0.08
Snacks Preference -0.02 -0.05 0.06 0.04
Intake frequency —0.12%* -0.11* -0.13% -0.13%

Correlation coefficient () unadjusted and adjusted for gender, grade, and body mass index by Pearson's correlation test

* P < 0,05 ** P <0.01
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