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ABSTRACT

Purpose: This study was conducted to investigate dietary habits related to weight reduction and snack intake habits of A
to 51 grade elementary students located in Jeju—si, Jeju, South Korea, Methods: The 4" angd 5" grade elementary school
students (total n = 234, equally matched numbers of normal weight children and overweight/obese children (n = 117/group))
were surveyed using a questionnaire and a 24—hour dietary recall method in Oct 2015, Results: The percentage of students
who experienced reduced food intake to control weight was 26.3% in the normal weight group (NG) and 77.6% in the obese
group (OG). Most frequently answered meal for reduced intake was snacks in the NG and dinner in the OG, Percentages of
daily calorie intake among subjects were 17.2% for breakfast, 33.8% for lunch, 29.7% for dinner, and 19.3% for snacks,
Frequency of snack intake was 2.1 times a week in NG and 1.6 times a week in OG, which showed a statistical difference
between body weight groups. Types of snack foods were distinctly different depending on where children consumed them,
although no difference was observed between NG and OG, In addition, snack intake level of low energy and nutrient—dense
foods was significantly lower in the OG compared to the NG, whereas snack intake level of energy dense and low—nutritive
foods was not different between the OG and NG. Conclusion: Taken together, snack intake level with consideration of
frequency and amount of snack intake showed that children in the OG consumed significantly less low energy and nutrient—
dense foods compared to the NG, Therefore, nutritional education for choosing healthy snack foods for children regardless
of body weight status is crucial based on family—school links,
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Table 1. Height, weight, obesity index of subjects by gender and body weight status

Gender Body weight status
(nT:f;al 4) Boys Girls p-value NG oG? p-value
(n=140) (n=94) (n=117) (n=117)
Height (cm) 145.7 4 6.8% 145.4+6.6 146.147.1 NS 1438463 1475468 wsS)
Weight (kg) 47.6+12.1 47.7+£12.2 47.3%12.0 NS 38.5+5.6 56.6+9.8 x
Obesity index (%) 17.5+19.6 17.9+20.2 16.9+18.8 NS -0.42+ 4.8 35.4+10.1 ok
1) NG: normal weight group  2) OG: obese group  3) Values are mean+SD.  4) NS: not significant difference
5) Significant difference between boys and girls or NG and OG by t-test (***p <0.001).
Table 2. Daily energy intake and nutrients by subjects’ gender and body weight
Gender Body weight status
Total P- P-
(n=234) Boys Girls value NG 0G? value
(n=140) (n=94) (n=117) (n=117)
Energy (kcal) 1,683.1 + 355°% 1,741.7+3582  1,5958+333.3 wxd) 1,653.4+357.5  1,712.8+351.4 NSO
Carbohydrate (g) 245+ 54.5 254.2+55.1 231.2+50.7 o 241.2+55.2 248.7 £ 53.7 NS
Protein (g) 64.6£16.6 67.4£16.8 60.5£15.5 * 62315 66.9+17.8 *
Fat (g) 499+17.5 51.2+18.2 47.9+16.3 NS 49+17.5 50.7+17.5 NS
Fiber (g) 13.1+4 13.1£4 13.1x4 NS 12.6+3.8 13.6 4.1 NS
Cholesterol (mg) 325.3+£183.7 324.4+187 326.6+179.6 NS 315.8+153.3 334.7 £209.9 NS
Ca (mg) 527.6 £225.6 547.5+237.2 497.9 +204.8 NS 513.5+216.7 541.7 £234.2 NS
P (mg) 1,002.4 £244.7 1,035.4£251.5 953.3+226.7 *3) 977.2+231.9 1,027.6 £255.3 NS
Na (mg) 3011+1,019.3 3,092+1,088.2 2,890.5£899.1 NS 2,997.5+1,016.5 3,024.5+£1,026.2 NS
K (mg) 2,170.7 £617.2 2,219.2 £ 650.1 2,098.5 £ 560.2 NS 2,074.1 £584.7 2,267.3+635.9 *
Fe (mg) 11.2+57 11.6+6.3 10.4+4.7 NS 10.3+4.4 121+6.7 *
In (mg) 9124 9.4+2.6 85+2 * 87123 9.3+2.5 *
Vit A (UQRE) 6733124 652.67 £312.94  704.05+£312.94 NS 651.27 £312.94 69535+ 312.94 NS
Vit E (mg) 11.55+2.4 11.63£5.6 11.42+5.6 NS 11.02+£5.6 12.07+5.6 NS
Vit C (mg) 89.19+2.4 90.52+95.19 87.21+£95.19 NS 82.59+95.19 95.79£95.19 NS
Vit By (mg) 1.19+24 1.24+0.43 1.13+0.43 NS 1.17+£0.43 1.22+0.43 NS
Vit B, (mg) 1.1+£2.4 1.13+£0.38 1.06+£0.38 NS 1.08+0.38 1.12+0.38 NS
Niacin (mg) 13.83+2.4 143747 13.02+4.7 * 13.2+4.7 14.46+4.7 *
Vit B¢ (mg) 1.35+24 1.37 £0.49 1.33+0.49 NS 1.27 £0.49 1.43+0.49 *
Folate (pg) 334.8+24 336.73£106.04  331.93+106.04 NS 322.91£106.04  346.69+106.04 NS
Percentage of energy composition
% CHO 58.3+6.5 585+6.4 58.1+6.7 NS 58.5+6.4 58.1+6.6 NS
% Protein 15.4+27 15.5+2.6 153+2.8 NS 15.2+25 15.6+2.9 NS
% Fat 26.3+5.9 26+59 2676 NS 263+ 6.1 26257 NS

1) NG: normal weight group
NG and OG by t-test (0 <0.0.5, “p <0.01).
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AR A 19§71 AF 3 L 527.6 mg,
21 1,002.4 mg, YEF 3,011 mg, ZH§ 2,170.7 mg, & 11.2

2) OG: obese group  3) Values are mean + SEM.
5) NS: no significance

4) Significant difference between boys and girls or

mg, °}1 9 mg, 3)& 14.2 mgo] At} A ueiMe &
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A} A FFH R 8523 S B
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o
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Table 3. Mean daily energy and nutrient intakes of subjects by each of meals by subjects’ body weight

Breakfast (n=234) Lunch (n=234) Dinner (n=234) Snack (n=234)
1) 2)

Tofal (nNﬁm (nczc;,m Total n ! ?17) (n g 7) Total n e 7) (n g 7) Total (n e 7) (n g 7)
Energy (kcal) 2898+180.3% 27141619  3086+1958 569+1962 567.9+2005 5702%192.5 499.2%179.5 484341813 514141772 325142444 3303+2547 319.9%2347
Carbohydrate (g) 4454279 43.4%255  455+30.] 88+29.6 87.6+303  88.4%29.1  69.9+249  672%254  726%242  425%345 429355  421+337
Protein (g) 10.6+8 9.6%6.6 11.5£9™ 23.5%89 229487 2419 206103 198101  21.5%10.5 10+7.8 10.1£7.6 9.9+7.9
Fat (g) 77468 65%53 89+79 1384938 14+9.6 13.6%9.9 148+10 14.6£10.9 149+9 136116 139£124  133£109
Fiber (g) 22%19 21£19 23%19 52+138 51£19 53%18 4142 38+2 43£2.1 16422 1542 17423
Cholesterol (mg) ~ 79.9£1069  708+88  89.1%1226  987+702  99.5%727 979+68  1069%1052 1056+945 10821153  39.8+508 40£54.1 39.6+47.5
Ca (mg) 723£813  70.6%79.7 741833 13194838 12494808 1389866  97.3+782 9614792  985+77.6 22611916 2219%177.4 23042055
P (mg) 161641188 15381107 169.3+1263 3487%99.2  3458+112 35174849 281.4%1257 271241192 291.6+131.6 2107+169.3 2065%1544 215%1836
Na (mg) 493144329 499144467  487+4204  1,057.2+585 1,041.1+609.9 1,0732+561.1 1,150.1+639.6 1,130.5£624 1,169.74657 310.6399.8 326744446 2945+350.6
K (mg) 3409+272.1 329.14261.1 352642832 8121%4032 79034039 83394403 601742846 560442514 64313098 416+3343  3943%2987 437.6+366.5
Fe (mg) VEY) 18+17 22+23 46%35 43%33 48%37 34%25 3.1£1.6 37£3.1 12422 12+2.] 1324
In (mg) 1.6+1.3 1.5+1.2 1.7+1.4 32%12 32%1.] 33%12 29415 27415 3.1£15 12£1.] 12£1.] 12£1.0
Vit A (LGRE) 1243£1408 119841439 1288138  2763+1747 2765+189.6 2762+159.1 1761+168.1 171.8+156.5 180.4%+179.4 966+121.1 8324887  110£1457
Vit E (mg) 26%26 24%25 28+27 37+27 37+26 37+28 42%3 39£246 44%32 11£15 1415 11£15
Vit C (mg) 9.84129 103+ 14 93116 5294889 493872  565£908  135£103  127+102  143+104  129%295 103196  156%368
Vit By (mg) 02£02 02%02 0.2£0.2 05+03 0.5+03 05%03 04%02 0.3+0.2 0.4£03 0.1£02 0.1£0.1 02£02
Vit B, (mg) 02%02 02%02 02%02 0.3%0.1 0.3£0.1 0.3%0.1 03%02 03+02 0.3£0.2 03+03 03£03 03£03
Niacin (mg) 23%2.] 222 25%23 58+24 56+23 59+26 46%29 43%29 49£29 11£17 1416 12£138
Vit B (mg) 02+0.2 02+0.2 02£0.2 05+0.2 0.5+0.2 0.5£0.2 04+03 04+03 05+03" 0.2£0.2 0.1£02 02+02
Folate (ug) 687£603  651%60.4  723+603  121.3+437 12094487 12174381  107.9+579  100.6+50.4 1152638  37+36.4 36.4%357  37.5%37.2

1) NG: normal weight group ~ 2) OG: obese group  3) Values are mean +SD.

4) Significant difference between NG and OG by t-test (*p <0.05, **p <0.01).

fle2Fialn bkl /06
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Table 4. Dietary habits related to weight reduction according to gender and body weight

Gender Body weight status
. Total
Questions Answer (n=221) Boys Girls p-value NG oG p-value
(n=132) (n=89) (N=114) (n=107)
Experience toreduce Yes 113(51.1)2 60 (45.5) 53 (59.6) ) 30 (26.3) 83 (77.6) e
food intake No 108 (48.9) 72 (54.5) 36 (40.4) 84 (73.7) 24 (22.4)
Always 14 (6.3) 6(4.6) 8(9) 5 (4.4) 9 (8.4)
Consider fattening Often 43(19.5) 22 (16.7) 21 (23.6) . 18 (15.8) 25 (23.4) .
foods Sometimes 124 (56.1) 72 (54.6) 52 (58.4) 59 (51.8) 65 (60.8)
Never 40 (18.1) 32(24.2) 8(9) 32(28.1) 8(7.5)
) Breakfast 19 (9.95) 12 (10.7) 7(8.9) 8 (9.5) 11 (10.3)
Whichmeal(s)fo ) 14(7.3) 9(8) 5(6.3) 9(10.7) 5(4.7)
reduce foodintake fo 84 (44 sEsy  aEe S xpE 58 (54.2 -
reduce body weight inner (44) (38.4) (51.9) (31) (54.2)
Usually only snack food 74 (38.7) 48 (42.9) 26 (32.9) 4] (48.8) 33 (30.8)

1) NG: normal body weight group, OG: obese group
NG and OG by y*test (*p < 0.05*p <0.01, ** p <0.001).

2) Values are number (%).
4) NS: not significant

3) Significant difference between boys and girls or

Table 5. Types and number of foods to be reduced to control weight by gender and body weight

Gender Body weight status
Total
Types of foods (n=221) Boys Girls p-value NG og! p-value
(n=132) (n=289) (n=114) (n=107)
Candies - chocolates 103 (46.6)2 57 (25.8) 46 (20.8) NS 41(18.6) 62(28.1) *xd)
Cookies 106 (48) 52 (23.5) 54 (24.4) * 40 (18.1) 66 (29.9) ok
Breads - cakes 77 (34.8) 39(17.7) 38(17.2) * 28 (12.7) 49 (22.2)
Meats 62(28.1) 36(16.3) 26(11.8) NS 27 (12.2) 35(15.8) NS
Drinks 57 (25.8) 30(13.4) 27 (12.2) NS 15(6.8) 42(19)
Rice 48(21.7) 28(12.7) 20 (9) NS 18(8.1) 30 (13.6) *
Hamburger - pizza - fast foods 102 (46.2) 58 (26.2) 44(19.9) NS 40(18.1) 62 (28.1)
Ice creams 68 (30.8) 35(15.8) 33(14.9) NS 27 (12.2) 41 (18.6) *
Deep fried foods 102 (46.2) 55(24.9) 47 (21.3) NS 38(17.2) 64 (29)
ETC 5(2.3) 2(0.9) 3(1.4) NS 3(1.36) 2(0.9) NS

1) NG: normal body weight group, OG: obese group

2) Values are number (%).

3) NS: not significant  4) Significant difference

between boys and girls or NG and OG by y%test (*p < 0.05, **p < 0.01, **p < 0.001).
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Table é. Types of snack food items by location of snack foods consumed by subjects

Gender o- Body weight status o-
ftems fotal Boys Girls value NG oG? value

Potato - sweet potato -rice cake 31(13.3) 18(12.9) 13(13.8) NS 18 (15.4) 13(11.1) NS
Bread - cake - donut 76 (32.5) 47 (33.6) 29 (30.9) NS 37 (31.6) 39 (33.3) NS
Cookies - candies - chocolates 91(38.9) 58 (41.4) 33(35.1) NS 45 (38.5) 46 (39.3) NS
Gimbap - tfriangular gimbap « N
sﬂr—friedprice cc?ke~58ndaep 15(64) 13(9.3) 2(21) ! 717.7) 6(5.1) NS

General snack Hamburger - pizza - fried chicken - 3(1.3) 1(071) 2(2.13) NS 2(1.7) 10.9) NS

foods sausage - hotdog
Milk - Yogurt 84 (35.9) 47 (33.6) 37 (39.4) NS 43 (36.8) 4(35) NS
Ice cream 80 (34.2) 44 (31.4) 36 (38.3) NS 37 (31.6) 43 (36.8) NS
Soft drinks 20 (8.6) 16 (11.4) 4(4.3) NS 9(7.7) 11(9.4) NS
Ramen - Instant noodle 33(14.1) 23 (16.4) 10 (10.6) NS 24 (21.4) 8(6.8) o
Fruit - Fruit juice 98 (41.9) 54 (38.4) 44 (46.8) NS 50 (42.7) 48 (41) NS
Others 3(1.3) 1(0.7) 2(2.1) NS 2(1.7) 1(0.9) NS
Potato-Sweet potato -Rice cake 13 (5.6) 8(5.7) 5(5.3) NS 7(6) 6(5.1) NS
Bread - Cake - Donut 18(7.7) 12 (8.6) 6 (6.4) NS 7 (6) 11(9.4) NS
Cookies - Candies - Chocolates 98 (41.9) 54 (38.6) 44 (46.8) NS 53 (45.3) 45 (38.5) NS
Gimbap - friangular gimbap -

o e NG 9T P 106(453)  70(50)  36(383) NS  51(436)  55(47) NS

nacks con- P ] .

sumed near E';UT:;figgfg" fied chicken: 54 15,4 28 (20) 8(8.5) ©16(137)  20(17.1) NS

ijre‘zo's orinsti- ki -yogurt 16 (6.8) 9 (6.4) 7(7.5) NS 7(6) 9(7.7) NS
Ice cream 105 (44.9) 60 (42.9) 45 (47.9) NS 50 (42.7) 55 (47) NS
Soft drinks 60 (25.6) 47 (33.6) 13(13.8) E 28 (23.9) 32 (27.4) NS
RamenInstant noodle 27 (11.5) 18 (12.9) 9(9.6) NS 14 (12) 13(11.1) NS
Fruit - Fruit juice 10 (4.3) 6 (4.3) 4(4.3) NS 4(3.4) 6(5.1) NS
Others 4(1.7) 2(1.4) 2(2.1) NS 3(2.6) 1(0.9) NS

1) NG: normal weight group  2) OG: obese group
and OG by y*test (*p < 0.05, **p < 0.01, **p < 0.001).

F, 2 -, 4L - A5, 7[Eho 2 ARk B
Al om, A3 Fhol WE A Wi 7H 2249 FF
2 37}x) AEE A= Table 63 2T} =, ZARIEA}
3 Fol Holgke A B 7] 8418 A 51908 u)
o] MemlE-S VRt ZARN A A GIA] bk 712
o7 AT AFoews AL -HAFTL 41.9%= 71
Bol AdFstaL AL, 1 oo 2E HAANEZFE o]
38.9%, $-F-QTEEV} 35.9%% Vet getge ot
AAVRZ2F810] 41.4%, L -HAF227] 38.6%, 7A|0]
TR $H-QTEET} 33.6% wo|om, oshye
Y TG 46.8%, S QTZE 39.4%, olo]~T ]
38.3% o= YRt ATl wE duiiale s 4
Fg AFe AIATTY A B AT 42.7%, 7
Ap AV 228 38.5%, S QT2E 36.8%3.0H, BTk
T2 B HAF2 41%, BAFATGZZE] 39.3%, ofo]2~
A 36.8% =02 JERITH

shwt} &9l FHelA FE AdFHse
453%7} AR EE TR TP e HES

ZFe W]

LSy o

3) NS: No significance

4) Significant difference between boys and girls or NG
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energy/nutrient-dense foods) &2 72} T4vh-H, -f X =2 Ao Yehdtt A gEtde 723 o]
RTEE, 3 -FAFroln, nAYF AYY 74 £ 7} AR, AFTl wek AL 1P Ak 4
< W, e S S) Aol Y, HAb AL AT 6, BITkre] 4% BIvko] foH o v o
9233, A o] e, WA SR HST (p < 0.05). AT 1AF AFY 1] S
22404 -G, ofol~ag, ¥beE, Bhi e, 7] Fe AT T Bl 118, vinkre] B9 1002
El2 BRI Table 714 2H4 417 ol meb A fe)HQ) Aol BAEA tch. Q- 714 54 (B,
e AGF AT T DY A AH TSl B AN EES, olol AT -] R, 55, S AlE
WEF A0 F AL Ak 74T} St} Sl T 7 Fs AR 2ARPIARS tide s ASaE A @
< Fele] 22T 2AE RIS F A0l 2A B2 I 9PAE B4 AR Table 89} 2 Al
A AAS) ALY ok hale) HH e 5, mAF  EITURE Ak DY 95BE o] Mol
AGF 122 1092 nFHF AL H2e] JA ol A 2 182.9 keal, 27.4 g0 2 A AT 84.6 keal,
Table 7. Frequency of snack foods intake and Snack food intake level'! by location of snack foods consumed by subjects
Gender Body weight status
Total - p- value
(n=234) Boys Gils  qlue NG oG P
(n=140) (n=94) (n=117) (n=117)
Frequency (number)? 194143 1714 21214 *  21+14 16%13 *x
General snack Low energy/nutrient-dense foods®! 4772 42+72 55%7.1 N$¥ 57+73 37%7 *
Energy dense/low-nutritive foods’) 7.2+8.1 7+9.5 7.4+86 NS 85+10.1 58%7.9 *
s c g Frequency (number) 1.0+1.2 09=%1.1 1.17+£1.3 NS 1.0%£1.3 1.0+1.2 NS
NACKS CONSUMEANEAT ) 1, onergy/nutrient-dense foods 05+22 05+23 06+2 NS 07429 03+1.1 NS
schools or institutes N
Energy dense/low-nutritive foods 52+9.1 49%+86 5710 NS 5+9.1 54+9.2 NS
Frequency (number) 29+21 26%+19 33+23 * 3.1+22 26%20 NS
Total snack intake®! Low energy/nutrient-dense foods 5+7.7 4.4+79 59+73 NS 68 4+7.2 *
Energy dense/low-nutritive foods 10.9+13.3 10.3+13.3 11.8+3.3 NS 11.8+13.8 10+127 NS
Total 159£17.3 147+183 177157 NS 17.8%£18.7 14+157 NS

1) Food intake level = Selection of particular snack foods x Frequency
week' 2, ‘'onceaday’3, "’
and OG by t-test (*p < 0.05, **p < 0.01).

difference

more thantwice aday'4  3) Val

ues are mean +SD.

general snack food intake + snack food intake taken near schools or institutes

Table 8. Comparison of energy and energy-producing nutrients of some snack food items by subjects’ body weight

2) ‘never' O, ‘once or twice a week’ 1, ‘three to four times a
4) Significant difference between boys and girls or NG
5) Potato- sweet potato- rice cake, milk- yogurt, fruit- fruit juice
7) Sweet bread/buns - cake - donut, cookies - candies - chocolate, gimbap - triangular gimbap - stir-fried rice cake - sundae,
hamburger - pizza - fried chicken - sausage - hotdog, ice cream, soft drinks, ramen - instant noodle, others

6) NS: not significant

8) Total snack foods intake:

Bread products

Confectionery products

Candies - Chocolates

NG oG p-value NG oG p-value NG oG p-value
(n=15) (n=20) (n=26) (n=36) (n=15) (n=9)
Weight (mg) 99.5+383" 989+587 NS 4574329  422+30.1 NS 185119  39.6+17.6 #x3)
Energy (kcal) 270.2+114  236.7 123 NS 212.3+161.2 201.3+132.1 NS 84.6+58.2 182.9+88.9 *
Carbohydrate (g) 36.2+12 35.4£15.9 NS 24.2%17.1 239+154 NS 13.2+8.6 27.4%£10.9 *
Protein (g) 7.2%4.2 6.6+4.4 NS 2727 24%19 NS 08%1.3 1.7£1.6 NS
Fat (g) 10.8+9.7 7.4%6.3 NS 11.6+10.3 10.1£7.5 NS 3.1+44 7.3%6 NS
Ice creams Beverages Milk - Dairy products
NG oG p-value NG oG p-value NG oG p-value
(n=21) (n=18) (n=231) (n=18) (n=284) (n=82)
Weight (mg) 105.3+£52.9 1124+ 44 NS 235.9+135.1 242.5+13.7 NS 244.9+124.8 256.4%171.1 NS
Energy(kcal) 155+89 178.6 + 68 NS 124.2+88.7 109.2+62.1 NS 149.8+759 156.2+102.9 NS
Carbohydrate (g)  23.7+152  27.2+153 NS 248+159  27.2%16.1 NS 122+6.5 12.5+8.5 NS
Protein (g) 29+2.4 38+24 NS 2+27 0.7+0.8 * 794 83+54 NS
Fat (g) 72%7.6 10.2+7.7 NS 2+3.5 0.3x0.5 > 7.8%4 8354 NS

1) Values are mean + SD.

2) NS: No significance

3) Significant difference between NG and OG by t-test (*p <0.05, **p <0.01).
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