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ABSTRACT

This study was performed to investigate added sugar intakes from processed food-snacks and participation behaviors
of special event days sharing sweet foods among adolescents in Korea. Questionnaire survey (n = 959), dietary survey
(n=71) by food record method for 3 days, and snack survey (n= 230) for 3 days were carried out, and subjects were
overlapped among three surveys. As a result, middle school students (MS) preferred milks and fermented milks while
high school students (HS) preferred breads and fast foods as a snack (p < 0.01). MS and HS took snacks three to six

times a week, and HS took snacks more frequently than MS

(p <0.05). Most subjects participated in special event days

sharing sweet foods such as friend’s birthday (68.4%), Peppro’s day (61.5%) and Valentine’s day (42.6%). As for
merits of these events, MS said ‘they could get along with their friends” and ‘relieve stress’, while HS said ‘they could
enjoy their own events’ and ‘confess their affection to whom they like’ (p < 0.01). A group of cookies, biscuits, breads
and, cakes was major source of added sugars followed by beverages, sweet jellies of red bean, chocolates and candies
for subjects. For MS and HS, daily total added sugar intakes from whole processed food-snacks were 30.5 £ 23.5 g/d
(3.0—137.9 g/d) and 31.7 £ 23.2 g/d (1.2—126.1 g/d), and ratios of daily total energy taken from added sugars of
whole processed food-snacks in proportion to daily total energy taken from diet (energy percent of added sugars from

snacks) were 6.3 £ 4.7% (0.6—26.1%) and 6.3 * 4.4%

(0.3—23.9%), respectively. These results showed that sub-

jects frequently participated in special event days sharing sweet foods. In addition, energy percent of added sugars
from snacks was more than the UL suggested by WHO/FAO for some subjects. Therefore, it is highly critical to
monitor adolescents’ sugar intakes on a long-term basis and to take nutritional management on their high sugar in-

takes. (Korean J Nutr 2009; 42(2): 135~145)

KEY WORDS: snacks, added sugar intakes, special event days, sweet foods, adolescents.
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Table 1. General characteristics of subjects for questionnaire
survey

Variables N (%)
School
Middle school students 507 ( 52.9)
High school students 452 ( 47.1)
Gender
Males 461 ( 48.1)
Females 498 ( 51.9)
Age (years of age)
12 22 (2.3
13 191 ( 19.9)
14 183 ( 19.1)
15 147 ( 15.3)
16 234 ( 24.4)
17 146 ( 15.2)
18 36 (3.8
Residence
Rural area (Eup, Myon) " 127 ( 13.2)
Small city” 392 ( 40.9)
Large city® 440 ( 45.9)
Total 959 (100.0)

1) Rural area (Eup - Myeon): 18 areas-Yeoju, Gapyeong, Che-
orwon, Pyeongchang, Yeongdong, Jincheon, Gongju, Dan-
gijin, Wanju, Gimje, Yeosu, Boseong, Gimcheon, Gyeongju, Hap-
cheon, Geochang, Seogwipo, Cheju

2) Small city: 19 areas-Pyeongtaek, Ansan, Goyang, Yangju, Su-
won, Taebaek, Chuncheon, Cheongju, Jecheon, Gongju, lksan,
Jeonju, Yeosu, Suncheon, Gyeongsan, Yeongju, Geoje, Jinju,
Cheju

3) Large city: 7 areas-Seoul, Daejeon, Incheon, Busan, Gwang-
ju, Ulsan, Daegu
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Table 2. Behaviors of snack consumption of subjects

Variables Middle school students High school students Total xz—’res’r

Major snacks taken by subjects

Cookies and biscuits 153" (30.2)? 125 (27.7) 278 ( 29.0)3)

Breads and fast foods 174 (34.3) 186 (41.2) 360 ( 37.6) .

Milks and fermented milks 123 (24.3) 73 (16.1) 196 ( 20.4)

Beverages and ice creams 57 (11.2) 68 (15.0) 125 ( 13.0)
Frequency of snack consumption

Less than 1-2 times/week 89 (17.6) 83 (18.3) 172 ( 17.9)

3—6 times/week 193 (38.1) 151 (33.4) 344 ( 35.9) .

Once/day 164 (32.3) 130 (28.8) 294 ( 30.7)

More than twice/day 61 (12.0) 88 (19.5) 149 ( 15.5)
Snack time

During morning time 63 (12.4) 155 (34.3) 218 ( 22.7)

Between afternoon and dinner 322 (63.5) 133 (29.4) 455 (1 47.5) ex

Between dinner and 9 pm 79 (15.6) 75 (16.6) 154 ( 16.0)

Between 9 pm and bedtime 43 (8.5 89 (19.7) 132 ( 13.8)
Preference of sweet foods

Dislike 299 (59.0) 232 (51.3) 531 ( 55.4) .

Like 208 (41.0) 220 (48.7) 428 ( 44.6)

Total 507 (52.9)" 452 (47.1) 959 (100.0)

1) Number of subject. 2) Percentage of column total. 3) Percentage of total
*: p<0.05, **: p<0.01, **x: p<0.001

Table 3. Daily nutrient intakes and their ratios of KDRI of middle school students

KDRI"” Daily intakes Ratios of KDRI (%)
Nutrients Males Females Males Females Males Females
(n=33)  (n=38) (n =33 n=3 " 3 n=3p et

Energy (kcal/d) 2,400 2,000  2110.6 + 521.3° 1794.0 + 411.0 ** 87.7 £21.7 899 £20.6 NS
Protein (g/d) 50 45 72.5 £ 18.7 61.4 = 15.6 *x 145.0 £ 37.4 136.4 =347 NS
Vitamin A (g R.E./d) 700 650 878.9 * 468.6 624.6 + 273.7 x 125.6 £ 66.9  96.1 £ 42.1 *
Vitamin E (mg o-TE/d) 10 10 11.9 £ 5.8 12.6 = 4.2 NS 119.0 £ 58.0 126.0 = 420 NS
Vitamin B, (mg/d) 1.2 1.0 1.55 = 0.50 1.20 = 0.36 o 129.2 £ 41.7 120.0 £ 36.0 NS
Vitamin B, (mg/d) 1.5 1.2 1.46 = 0.54 1.05 = 0.32 ok 97.3 £ 360 87.5+267 NS
Vitamin Bs (mg/d) 1.5 1.4 2.0 =*0.7 1.6 £ 0.5 * 133.3 £ 46.7 1143 357 NS
Niacin (mg NE/d) 15 13 162 = 5.0 12.5 = 3.8 o 108.0 £33.3 962+292 NS
Vitamin C (mg/d) 100 90 110.6 £ 97.8 84.8 + 50.8 NS 110.6 £ 97.8 942 + 564 NS
Folic acid ( g DFE/d) 360 360 250.2 £ 114.5 193.4 £ 82.6 * 69.5+31.8 53.7 £ 229 *
Calcium (mg/d) 1,000 900 624.5 + 259.6 494.8 = 154.9 * 62.5+ 260 55.0*+17.2 NS
Iron (mg/d) 12 12 145+ 6.2 11.8+35 * 1208 + 51.7 983 +292  *
Sodium (g/d) 1.5 1.5 4.5+ 1.4 3.6+ 1.0 o 300.0 = 93.3 240.0 £ 66.7 x
Zinc (mg/d) 8 7 8.9 £25 7.5+20 x 111.3 £31.3 107.1 £28.6 NS

1) KDRI”" for males and females of 12— 14 years of age. 2) Mean + SD
#: p<0.05, *x: p<0.01, ##x: p<0.001. NS: Not significant at «=0.05
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Table 4. Participation behaviors of special event days sharing sweet foods by subjects
Variables Middle school High school Total +test
students students
Merits of special event days
Enjoy their own events 213" (42.0)” 230 (51.0) 443 (46.2)
Get along with friends 165 (32.6) 105 (23.3) 270 (28.2) *
Confess the affection to whom | like 68 (13.4) 75 (16.6) 143 (14.9)
Relieve stress 61 (12.0) 41 (9.1 102 (10.7)
Demerits of special event days
Spend too much money 291 (57.4) 308 (68.1) 599 (62.5)
Have a sense of alienation when | did'nt get the present 104 (20.5) 87 (19.3) 191 (19.9) o
Others (classroom becomes messy, | am under pressure to 112 (22.1) 57 (12.6) 169 (17.6)
buy presents)
People who gave the present of sweet foods on special event days
School friends 327 (64.5) 159 (35.2) 486 (50.7)
Boy friend or girl friend 98 (19.3) 187 (41.4) 285 (29.7) "
Parents 66 (13.0) 87 (19.2) 153 (16.0)
Others (teacher, senior, junior) 16 (3.2 19 ( 4.2) 35 ( 3.6)
Number of people who gave the present of sweet foods on
special event days
1 people 75 (14.8) 183 (40.5) 259 (26.9)
2-5 people 217 (42.8) 208 (46.0) 425 (44.3) s
6—10 people 124 (24.5) 43 ( 9.5 167 (17.4)
More than 11 people 91 (17.9) 18 ( 4.0) 109 (11.4)
Confirmation of food company, package status, food label of
sweet foods at shopping store
Don’t confirm 303 (59.8) 288 (63.7) 591 (61.6) NS
Confirm 204 (40.2) 164 (36.3) 368 (38.4)
Standard for choosing the present of sweet foods on special event days
Fancy wrapping 52 (10.3) 64 (14.2) 116 (12.1)
Taste 140 (27.7) 120 (26.5) 260 (27.1)
Price 119 (23.5) 75 (16.6) 194 (20.2) ok
Pretty style 142 (28.1) 164 (36.3) 305 (31.9)
Others (producing company, expire date, promotion 54 (10.4) 29 ( 6.4) 83 ( 8.7)
goods for special season)
Total 507 (52.9)7 452 (47.1) 959 (100.0)

1) Number of subject. 2) Percentage of column total. 3) Percentage of total

#x0 0 <0.01, =+ p<0.001. NS: Not significant at «=0.05
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Fig. 1. Participation ratios of each special event day sharing
sweet foods by subjects.
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Table 5. Daily intakes of added sugars from processed food-snacks and their energy ratios of subjects

Daily intakes of added
sugars from each snack

Ratios of daily energy taken
from added sugars of each snack
to daily total energy taken from

Types of snacks (g/d) t-test added sugars of whole snacks (%) -test
Middle school High school Middle school High school
students students students students
(n = 106) (n=124) (n = 106) (n=124)
Cookies, biscuits, breads, cakes 87+ 68" 80+ 7.9 NS 36.0 £ 28.4 28.4 £ 27.1 NS
Cereals 1.7+ 3.6 2.6 6.0 NS 43 = 8.4 7.5+169 NS
Milks 1.9+ 6.2 2.7 £ 5.1 NS 51 +13.7 12.1 = 24.6 o
Yogurts 3.9 6.6 20 £ 4.4 * 12.7 £19.0 6.9 £ 159 *
Beverages 55+ 8.0 7.8 = 10.0 NS 16.9 = 22.9 20.5 £ 24.5 NS
Sweet jellies of red bean, 55+ 9.4 50+ 9.2 NS 14.9 = 20.6 142 + 22.7 NS
chocolates, candies
Ice creams 3.1+ 55 34+ 6.6 NS 92 +17.9 8.1 +15.2 NS
Daily mean intakes of total added 30.5 + 23.5 31.7 £23.2 NS 63+ 47° 63+ 4.4 NS
sugars from whole snacks (g) (3.0-137.9)? (1.2—-126.1) (0.6—26.1)7 (0.3-23.9)
Recommend level for daily total
energy taken from total sugars in 10-20

proportion to daily total energy
taken from diet (%)4

1) Mean + SD. 2) Range

3) Ratios of daily total energy taken from added sugars of whole processed food-snacks by subjects to daily total energy taken
from diet that was obtained through the present study (2,110.6 kcal/d for males and 1,794.0 kcal/d for females)

4) From the reference of Cho et al”

%1 p<0.05, *x: p<0.01. NS: Not significant at «=0.05

30 +

| 27.4

[21.8
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] 21.0

20 4
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Fig. 2. Distribution of daily total in-
takes of added sugars from whole
processed food-snacks by subjects.
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Fig. 3. Distribution of ratios of daily total energy taken from add-
ed sugars of whole processed food-snacks to daily total energy
taken from diet” by subjects. 1) Dietary energy intakes of 2,110.6
kcal/d for males and 1,794.0 kcal/d for females were applied,
these values were obtained from the present study.
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