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Abstract

The purpose of this study was to investigate the extent of excessive sugar, sodium, cholesterol, and saturated
fat consumptions by elementary school students through processed food’'s intake. A survey study was conducted
with 384 fourth and sixth grade students and their mothers from two schools in Seoul and Gyeonggi province.
The data were analyzed for the frequency analysis, chi-square test and Pearson correlation using the
SPSS/Windows (ver. 15.0). Results showed that students consumed high amounts of sugars through processed
milk and carbonated beverages, and yogurt. Additionally, they had high sodium and saturated fat levels in their
diet through Ramen. There was significant correlation (p<0.01) between mothers’ purchasing and students’
intake of processed food. Overall, both students and mothers had some knowledge on the impact of sodium
on human health. About 50 percent of the respondents did not have accurate information about cholesterol,
saturated fat, and trans fat. More than 50 percent of students and mothers had no nutritional education on the
risk of excessive intake of sugar, sodium, cholesterol, saturated fat, and trans fat. Top twenty percent of the
students had 39.7 g of sugar, 940.1 mg of sodium, 17.8 mg of cholesterol, and 11.2 g of saturated fat through
processed foods per day on the average. These results suggest that execution of nutritional education about
processed food is needed for high risk group of elementary school students and their mothers. Moreover,
government must enact the regulation and policy for the food industry to reduce the risky nutrients from

children’s favorite processed food.
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Table 1. Amounts of risky nutrients in processed food per one servingl)

Processed food brand Sugars (g) Sodium (mg) Cholesterol (mg) Saturated fat (g)
A 3 1930 0 8
Ramen B 3 1940 0 8
C 3 1990 0 9
Amount per serving 120 g 3 1953.33 0 8.33
A 491 106.55 4.09 1.63
Cooki B 6 80 0 45
ooRIe C 9.23 57.69 3.84 5.38
D 10.71 64.28 10.71 750
Amount per serving 30 g 13.40 7713 4.66 4.75
A 0 230 5 3
Sausage B 0.9 252 15 2.7
C 0.9 189 15 2.7
Amount per serving 30 g 0.6 223.66 11.66 2.8
A 13 70 10 6
B 10 45 15 35
Ice cream C 14.66 30 10 8
D 26.25 62.5 125 5
E 16 53.33 0 3.33
Amount per serving 100 g 15.98 52.17 9.5 5.17
A 23 5 0 0
Carbonated beverage B 16 25 0 0
C 26 5 0 0
Amount per serving 200 mL 21.67 11.67 0 0
A 23 95 15 2
Processed milk B 20 90 12 25
C 17 100 12 25
Amount per serving 200 mL 20 95 13 2.33
A 13 30 0 0
Orange juice B 18 10 0 0
C 20 40 0 0
Amount per serving 200 mL 17 26.67 0 0
A 0 214 13.2 34
Processed cheese B 0 207.77 0 277
ocessed chiees C 0 180 14.44 3.33
D 0 180 14.44 3.33
Amount per serving 20 g 0 212.94 10.52 3.2
A 13.33 20.83 4.16 5
Chocolate B 10.80 36 6 6
C 11.47 477 0 4.77
Amount per serving 30 g 11.86 20.53 3.38 5.25
A 10 60 10 2
Yoghurt B 13.33 50 3.33 0.66
C 16.92 23.07 0 0
Amount per serving 100 g 13.41 44.35 4.44 0.88

1)Jang et al. (10): Study on determination of reference amounts of food and serving size, KHIDI.
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Table 2. The characteristics of elementary school students Table 3. The characteristics of mothers (n=159)
(n=225) Variable Group Frequency (%)
Variable Group Frequency (%) <139 65 (40.9)
4 150 (66.7) Age 40~49 88 (55.3)
Grade 6 75 (33.3) <50 6 (3.8)
Gender Male 105 (46.7) <Middle school graduates 5(3.1)
Female 120 (53.3) Education High school graduates 67 (42.1)
_ Seoul 156 (69.3) level College/university graduates 79 (49.7)
Residence Gyeonggi 69 (30.7) > Graduate school graduates 8 (5.0)
One 33 (14.7) Job ?\Ies 2{ E%g;
Number of siblings Two 146 (65.2) 0 o
Three 40 (17.9) A company employee 30 (23.6)
>Four 5(2.2) A government employee 10(7.9)
Don't receive 68 (30.5) Occupation OProfebSSiQnal ég ggg;
<3000 62 (27.8) Wi DUSINESS :
auoéavnvfeek(l\fm) 3000 ~5000 37 (16.6) Others 33 (26.0)
5000~7000 33 (14.8) Rental house 55 (35.3)
>7000 23(10.3) Type of Own house 89 (57.0)
residence Rent monthly 6(3.8)
Others 6 (3.8)
B 7] 93] Pearson J#EAS A A o] Fe] FAE 2100 9(1.3)
28 Fol¢FE p<0.059M AF3HGTh Monthly 100~200 21 (13.4)
income 200~300 41 (26.1)
_ (10000 won) 300~400 53 (33.8)
Zor g nE =400 40 (25.5)
One 17 (10.8)
TAICHARX|O| lHIA}E} Number of Two 105 566.5;
hildr Th 31 (19.6
2R F 253 AuALFE Table 29 2ok, e > Four 5(39)
shd& 48hd o] 66.7%, 68t d o] 33.3% & 48hdo] A =&
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Table 4. Eating habits of elementary school students

(n=225)
. Frequency
Variable Group (%)
1 2(0.9)
2 32 (14.2)
Number of meal 3 186 (82.7)
>4 5(2.2)
No time 74 (39.6)
No appetite 47 (25.1)
Reason for To reduce the weight 22 (11.8)
skipping a meal No favorite food exist 14 (75)
To eat between meals 6(3.2)
Others 24 (12.8)
Never 11 (4.9)
Number of 1~2 16 (7.1)
breakfast per 3~4 18 (8.0)
week 5~6 21 (9.4)
Every day 158 (70.5)
Because of oversleeping 73 (45.6)
Reason for No appetite 55 (34.4)
<Kibpin To reduce the weight 7(4.4)
a brep:l: kfffst No favorite food exist 6(3.8)
To eat between meals 2(1.3)
Others 17 (10.6)
Degree of Few 89 (39.7)
unba1§nce L gieg | Sometimes 101 (45.1)
Often 34 (15.2)
P h All family members 139 (62.3)
hgzoz r‘gesl Alone 19 (85)
with vou Siblings 35 (15.7)
Y Others 30 (13.4)
Person in ch Mother 196 (87.5)
fe 5(:; ne artge Sister or brother 1(0.4)
0 fme p;refpara}llon Grandmother 10 (4.5)
or your famiy - Others 17 (7.6)
Number of snack 1 128 (60.7)
between meals 2 5 (30.8)
within a day >3 8 (8.5)
Cookie 9 (27.1)
Fruit or fruit juice 3 (26.6)
Bread or cake 5 (16.1)
Favorite snack Instant noodle 15 (6.9)
e k1 o
Duk-bok-ki 13 (6.0)
Ice cream 8(3.7)
Beverage 3(1.4)
Others 13 (6.0)
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Table 5. Frequency of processed food intake of students per week (n=225)
Variable Didn't eat 1~2 3~4 5~6 >7
Ramen 65 (28.9)Y 139 (61.8) 17 (7.6) 2 (0.9 2(0.9)
Cookie 44 (19.6) 115 (51.1) 53 (23.6) 9 (4.0) 4(1.8)
Sausage 121 (54.5) 84 (37.8) 13 (5.9) 2(0.9) 2 (0.9
Ice cream 121 (54.8) 76 (34.4) 19 (8.6) 4(1.8) 1(0.5)
Carbonated beverages 134 (59.8) 70 (31.3) 15(6.7) 4(1.8) 10.4)
Processed milk 144 (64.3) 55 (24.6) 12 (5.4) 11 (4.9) 2 (0.9
Orange juice 147 (65.3) 60 (26.7) 13 (5.8) 3(1.3) 2 (0.9
Processed cheese 181 (81.2) 33 (14.8) 6 (2.7) 1(0.4) 2 (0.9
Chocolate 85 (37.9) 86 (38.4) 37 (16.5) 12 (5.4) 4(1.8)
Yoghurt 128 (57.7) 58 (26.1) 22 (9.9 7(3.2) 7(3.2)

N (%).

Table 6. Frequency of processed food purchasing of mothers per month (n=159)

Variable Didn’t eat 1~2 3~4 5~6 =7
Ramen 11 (7.)" 105 (67.3) 32 (205) 4(2.6) 4(2.6)
Cookie 15(9.6) 70 (44.6) 4 (28.0) 14 (89) 14 (8.9)
Sausage 40 (25.6) 81 (51.9) 29 (18.6) 6 (3.8) 0(0)
Ice cream 47 (30.5) 72 (46.8) 20 (13.0) 8(5.2) 7(4.5)
Carbonated beverages 92 (59.0) 48 (30.8) 12 (7.7) 4(2.6) 0 (0)
Processed milk 68 (43.6) 51 (32.7) 23 (14.7) 9 (5.8) 5(3.2)
Orange juice 55 (35.5) 68 (43.9) 19 (12.3) 6(3.9) 7(45)
Processed cheese 73 (47.4) 71 (46.1) 9(5.8) 1(0.6) 0 (0)
Chocolate 46 (29.5) 78 (50.0) 26 (16.7) 1(0.6) 5(3.2)
Yoghurt 48 (30.8) 52 (33.3) 29 (18.6) 10 (6.4) 17 (10.9)

N (%).

Table 7. Amounts”

of risky nutrients exposure in processed food by elementary school students

p sed food Per week
rocessed 100 Sugars (g) Sodium (mg) Cholesterol (mg) Saturated fat (g)

Ramen (n=152) 55+29 3585.4+1876.7 0 15.3£8.0
Cookie (n=171) 321+175 184.5+100.9 11.2+6.1 11.4+6.2
Sausage (n=97) 1.2+0.7 434.6£251.6 22.7+13.1 54+3.2
Ice cream (n=98) 33.7+£18.8 109.9+61.4 20.0+11.2 109+£6.1
Carbonated beverage (n=83) 46.0+26.5 24.8+14.3 0 0
Processed milk (n=77) 50.5+32.7 240.0+155.4 32.8+£21.3 59+38
Orange juice (n=74) 35.8+21.5 56.2+33.8 0 0
Processed cheese (n=39) 0 466.8+312.4 23.1+154 7.0+4.7
Chocolate (n=135) 208+174 51.6+30.1 85+5.0 13.2+77
Yoghurt (n=91) 36.1+23.6 119.4+78.0 12.0+7.8 24+16

1)Frequency intake per week x Amount per serving. ‘See Table 1. Amount of risky nutrients in processed food per one serving.

o g AHE Zo]7] Y3t HWieto] nlydEojol & Ao =w Table 8. Students’ average intake of each risky nutrient per
wolt) 2 2HE] YFY =EFS ATEH 28 mg, ok
- ~ " o G vog s (g) Sodi (me) Cholesterol Saturated
2 Z 231 mg, 2A1A 227 mg, oFol2==d 200 mg SO 2 roup ugars (g odium (mg (mg) fat (g)
UERSET 1(n=42) 336+114 3224+159.1 129455 13.2+58
B ZA}o] e 2S5 a2 93Uzt Yarts 2(n=42) 724+128 2236.8+10135 275+32 256+25
OEAE = A EhO ZAlEh Al @ 2 - 3(n=42) 107.9+88 3319.0+95.3 44.0+72 357+31
FEE T AATS AR AF= Table 8% 20 S8l 4 (-42) 15344163 3677941162 66980 493+4.1
715 GUAEE A9 0% TY dFANY = FH 5 (n=43)” 2782+68.8 6580.6+2976.6 124.9+37.3 78.1+21.1
AH L 2782 g, VEF 6580.6 mg, Zd 2EH= 1249 mg, YGroup was divided into 5 groups who atg the p.rocessed foods
T 5l 20k ° o = =12 W s ako according to the amount of risky nutrients’ intake.
LAY 781 go.2 dEtom, o8 b e e PTop 20% students among the student.
2 Zkek A3 &R 397 g, HEF 9401 mg, SHZHE
17.8 mg, E3AW 11.2 go.2 ZAE ST ol H3l7ks F &5 834, YEF 2044, Fd =€ E 9.70, LA
FLAES 71 AR ARG 89 20%P v vl 59071 E& Aol WAl AF | FEFALG)NA A
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AlgE A FEA7IE ot YEF g3 71EX= 2000
mg ool ZH&HEH XA HHAVEX = 47
300 mg, 15 goltt. o]¢} v S o, &9 20% 3 T
YEF 9 23] AFE 743 AT 235,
A7) 2Abel e GEF B E3pAS agithd A%
FS SE3 @S & Aoy ddgEch
ﬁaﬂﬂb FAEZS] B e =E
z} 444 ME K o“é—Er{ a}
A%, YEF I+ 0.458(p<0.001),
0.795(p<0.001), E3}2]4} 0.842(p<0. 001) FE o9
L ABEE BY3, YEFY A9, FH2EEHE 04
(p<0.001), E3ALFE 0.769(p<0.001) = AT o]
Aoz ZAME AT T3 FH ~HE7 T A Atne
22 0.826(p<0.00D)E =& ABAo]
o} mebA QEivbs dEE e s
gol wjg F& Aoz et wepA &2
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Table 9. The respondents’ opinion and status about nutri-
tional education

. Frequency
Variable Group (%)

Experience of Yes 59 (37.1)

nutritional education No 100 (62.9)
Student TV 19 (32.2)
(n=159) School 14 (23.7)
The place Books 10 (16.9)

of education House 8 (13.6)

Internet 5(85)

Others 3(5.1)

Experience of Yes 40 (26.3)

nutritional education No 112 (73.7)

TV, radio 19 (47.5)

School of children 6 (15.0)

The place Newspaper, journal 4(10.0)

of education Internet 3(7.5)

Mother Neighborhood, relation 3 (7.5)
(n=152) Others 5(12.5)

Unsatisfied 2(1.3)

Satisfaction about Normal 48 (31.6)
nutritional education Satisfied 74 (48.7)

Very satisfied 28 (18.4)

Will attend the Yes 108 (71.1)

education in school No 44 (28.9)
3he ALoZ Yyetgton, stwo A 7t A Ed B3 ¥
& AT A Fo 715 Ev TN E FT Ao
e §Ho] 71.1%9 Bl&-S A3 Choi(12)9] AT
o] =W 253w oW U E gz 3 deA 83.1%
7} 158 1S 93H 1, Kim(13)9] ATl = 86.4% 9]
shsl J¥ns e Ws Use Aew wuas.
Table 102 8t T ojw U 9] 93|7}5 JFAFEd g
7} 53 AGES el Folth HEFS Wol HFHsk=
Aol F2AE B Bl U AEGES =554 87.1%,
SviL 0062 Lrehol 10719] £ 2 4w ojnly)
Ao wEo A Y Fe ARES B Fobg S0l
Fo]l EAEAE BEv E2de 2T JEE
63.6%, oMUY AEEo] 695% = ojHye] FgEo] thAa

=4 et 9 m 8 249 (x*=9.159, p<0.01)E B o} =
g EREAE A AFE] A8 AE47E U RE
d, r7t S ARl ok ke Aol Bl SR E B AE
Al 2584 71.6%, oMY 84.9%<] AHEE Fov| g
°0](x*=9.400, p<0.01)E B o m, 0113114«1 IHE]
o] AgdE Rt =4 YElsth ol oHUES A4
ANA AT Fike TAECIRD W, 25T A= ¢
gk 3ol o E At HTh

HDLE $-g B £& ZY2HSAAE EE= B2
Z2538HY 59.1%, oY 472%2 AEES Ho] 3y
Y zbell 9w @ o] (x’=5.351, p<.05)S H

T AgEo] ojHUe] AHERTH E}i =



254Y9 F8 FFHFOENY AR B, YEF, AYF 59 =E4d 24 A7 59
Table 10. The respondents’ knowledge of risky nutrients
. OrT nswer for h gro
Variable Group Stideftc t(r?:2525§: Mother (-150) Total
True 196 (87.1) 144 (90.6) 340 (88.5)
It is good to have salt False 29 (12.9) 15(9.4) 44 (11.5)
X*=1.096
True 143 (63.6) 124 (78.0) 267 (69.5)
There’s no sugar in sugarless juice False 82 (36.4) 35(22.0) 117 (30.5)
X*=9.159™
) . o True 161 (71.6) 135 (84.9) 296 (77.1)
It is good tO. use shortening or margarine instead of False 64 (28.4) 24 (15.1) 88 (22.9)
vegetable oil to have less trans fat 5 o
X"=9.400
True 133 (59.1) 75 (47.2) 208 (54.2)
HDL is a good cholesterol for health False 92 (40.9) 84 (52.8) 176 (45.8)
X*=5.351"
True 154 (68.4) 115(72.3) 269 (70.1)
Natural tar color is a safe food additive False 71 (31.6) 44 (27.7) 115 (29.9)
X°=0.669
True 95 (42.2) 65 (41.1) 160 (41.8)
It is good to have saturated fat instead of trans fat False 130 (57.8) 93 (58.9) 223 (58.2)
X*=0.045
True 170 (75.6) 140 (88.1) 310 (80.7)
Salty food has high sodium amount False 55 (24.4) 19 (11.9) 74 (19.3)
X°=9.349™
True 145 (64.4) 110 (69.2) 225 (66.4)
There’s no saturated fat in vegetable oil False 80 (35.6) 49 (30.8) 129 (33.6)
X*=0.937
True 116 (51.6) 66 (41.5) 182 (47.4)
Low saturated fat diet is also low in cholesterol False 109 (48.4) 93 (58.5) 202 (52.6)
X*=3.771
True 142 (63.1) 96 (60.4) 252 (62.0)
Low sodium diet is harmful for kidney patients False 83 (36.9) 63 (39.6) 162 (38.0)
X°=0.295
“p<0.05, “p<0.01.
o2 AU EAZAY A EAWO R upe] B vehga, 4E471§E el QA I £
E Qo] FoAd WF BHe] AUEL 2O 422%,  olNe] ARES 258 644%, ofHL) 69296% 2
AWy 41.1%, AF F ZIAY o] How Iy =HE ok & S2ole YEFC] Bol EoldeAd A5 TaelA
o] e HLxd dig £ 253 51.6%, o1H © 25 FHE 75.6%, ol AHE 8BI%E F
Y 415%° AR/EE, F £ 2% 25349 JFE0| o] 7 el o] (x’=9.349, p<0.0DE B3 oIH 9] FHFo]
oArye] AFGERT i 2 HES BEHoy, F9F =2 ¥&S YR TS el A o] YEFS Hol 43
ztol= e ALSZ yEhth sARE 2588 AHEE o st Aol F2AE B #37 A olnye] AHE]
oArU ] ARERT £ 99 Al 8 25 A4 SHE T Y BT 0%E A3, ojrye] YEF| tig 7]
Al LHEC] AFERT 2 HES AAFAY AEEY 2H AAFEo] 52 A0 F Btk A AUEF 4w
H&0] 50%E °ofZt A3letes o2, S 2HE, X314 < A ge] e Abghe] Bol HE A wol siEeTtE
W g ERAAS e AFel diste] H2 ALSA olg 2 ] U AFEL 254 63.1%, oMY 60.4%
7F Ha QAR o ey} 25| A2 A & 2 YUY AUEF dig JAAEE ik EF g
AL Ho o] WE wHo] Bad Ao AtsdTh B AAZ Ha| thh e FFS Hole AL E UgR
2ALE AANLE NN AT AEAAS BE B GFWES 0 YO A g2 Fuo] Aeld] Fshrs
oA 25 AHE 634% oMU AUE T23%2  FLARel F AAEE AR A3 Fol7} g Ao
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Table 11. Chi-square test of purchasing processed food according to monthly income and type of residence
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(n=147)

Variable Grou Place Frequency of purchasing
P Super market Discount store” For 1~3 day For a week For 2 weeks
Type of Rental house 27 (45.0) 33 (55.0) 13 (21.7) 34 (56.7) 13 (21.3)
residence Own house 28 (32.2) 59 (67.8) 23 (25.8) 36 (40.4) 30 (33.7)
X’=2.491 X’=4.233
Monthly 0~199 16 (69.6) 7(30.4) 8 (34.8) 10 (43.5) 5(21.7)
income 200~299 13 (36.1) 23 (63.9) 7(19.4) 18 (50.0) 11 (30.6)
(unit: 300~399 16 (32.0) 34 (68.0) 11 (22.0) 26 (52.0) 13 (26.0)
10000 won) =400 10 (26.3) 28 (73.7) 9(23.7) 15 (39.5) 14 (36.8)
X’=12.804"" X’=3.769

*p<0.05, “p<0.01. "Discount store such as Home plus, Home ever, E-Mart, etc.

2 Yehy, dEuSe] AU S
ofo{L|e| 7I=5AIE o|S4lEl
ojmue] }FAF Fll: A HASTY 2 FAFH <}

7V32F oAl g A= Table 113 2t FAF

7 AA] A HEAE T Fhe dFE A

55.0%, s vHAl 45.0% 2 YEbtal, FAGE7F A} A

A A 7FEAE il e NBEAWT 67.8%, w730t

A 322% wo 2 Yetsth FAFE I AAD B s

F PN EE 139 56.7%, 1~39 21.7%, 257 Y 21.3% =

ZAE o™, A7F 2FQ B JHEAE N EE 15

A 40.4%, 25Y 33.7%, 1~3Y 25.8%Z e 28U

02 FAFH 7M3AEFS Fulste 49 Nsdde 9

g F2 st
LGt MR B2 A E 7 FAEE 9

ZHAE 4ol 2009H m T B el 69.6%, tHE Q)

g 30.4%9] Bl &S Bl v A Y] i Er} =

ek ZHAIg=9d o] 2005k o]/ 3005k wwkd A9 g

S1uld 63.9%, +H A 36.1% &0 2 YEhgon, 3009+

o]’ 400%He mvrY A9 thF AW 68.0%, 7+ rFA

32.0%9] BHl&S JEf At @E 7 7HAlF9d o] 400%H ©]

A AL AZAFE Fo) AAE I F 73.7%, 779

Al 263% 2 e 9383 M b A E e

29t fro] A el 2ho](x*=12.804, p<0.01)7}F 9L

5
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wolF .

I, Ao e FujE&e HH i
ot 9T HASAT 7R AE fLuEl
2Fo] (x*=3.769)7F FEFLFA] ¢kokTt.
oy el 7hgA Fel W& 4: Table 12+ o9
=X 7}2AZd Uet Azt JEh otk EA I RAE
o2E SAE SIEE, BAF, oJSAE, S8 WEAZ
£ WE YAEFISE goz ojrySo] Aizha g
2 o]E 71 AEE FfEte o)f+ Ayt Asste AE
53.0%, A& 1569%, GEF7F 152%, 71EFwAF 7.3%, =

Table 12. Perception of specific processed food (n=159)
Variable Frequency (%)
Children like it 80 (53.0)
The reason for Convenience 24 (15.9)
purchasing Nutrition 23(15.2)
the specific Taste 11 (7.3)
processed food Had purchased before 10 (6.6)
as a snack Price 2(1.3)
Others 1(0.7)
Nutrition 75 (48.1)
Considerable factors Convenience 30 (19.2)
for children’s Taste 27 (17.3)
snack selection Safety 23 (14.7)
Price 1(0.6)
Nutrition 56 (35.9)
. Brand 50 (32.1)
?g?ggjerg ff(?(f d TV commercial 25 (16.0)
P olontion Price 9(58)
Reputation 4(2.6)
Others 12 (7.7)
6.6%, 7+ 1.3% wo2, Autrteke] ojmyrt 2hq7t A
she AFS Pl o Ueth AUE 99 /e

o] AMel A mEAeto 2= A 481%, THHA 19.2%,
71324 173%, AR 147%, 7FE 06% &0l 7132
o Aev|FEo g2 = JUdr) 35.9%, HAHE 32.1%, FILd]
L= AF 16.0%, 714 58%, olx9 HH 26% To =
A E O] oy & A 9] 742 A o JFEES
71 FAIEE Ao Z Bt
7V Ee ts AW UES A4 ARkalatate] #A
£ 3¢tat7] 918t Pearson® F#HEA &
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