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ABSTRACT

Purpose: Childhood obesity has become a social problem due to the social distancing
necessitated by the coronavirus disease 2019 pandemic. This study aimed to identify the
dietary problems of obese children through various dietary assessment methods and to
confirm the usefulness of each method.

Methods: The subjects were 88 students in the 4th to 6th grade of elementary school who
participated in the nutrition camp organised by the Busan Metropolitan Office of Education,
2020. To evaluate dietary problems and assess diet quality, 24-hour meal records, monthly
food intake frequency, and Dietary Screening Test (DST) data were analyzed.

Results: Of the subjects, 15.7%, 30.3%, and 53.9% were normal weight, overweight, and
obese, respectively. The average age was 11.77 + 0.77 years and the average body mass index
was 23.96 + 3.01 kg/m?. It was observed from the 24-hour meal record method that the
overweight and obese subject groups consumed fewer green vegetables (p < 0.001) and white
vegetables (p < 0.01) than the normal weight group. In the monthly food intake frequency
method, the consumption of ramen (p < 0.01), snacks (p < 0.05), and sausages (p < 0.05)
were high in the obese group, and that of anchovies, broccoli, and sweet pumpkin was high in
the normal group (p < 0.05). The comparative data from the DST revealed that the overweight
and obese groups had less vegetable intake than the normal weight group (p < 0.01) and had
higher intakes of dairy products, fast food, and sweet snacks (p < 0.05).

Conclusion: The usefulness of each method in the dietary evaluation of obese children was
confirmed. To address the problem of obesity, it is necessary to evaluate the dietary problem
and approach it with a customized solution tailor-made for the individual subject.

Keywords: obesity; nutrition assessment; eating habits; food record; food frequency
questionnaire (FFQ)
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Table 1. General characteristics of the subjects

Variable Total (n = 88) Group? ¥>-value/F-value
Normal (n = 14) Overweight (n = 27) Obesity (n = 47)
Sex 5.043
Male 41 (46.6) 4(9.8) 10 (24.4) 27 (65.9)
Female 47 (53.4) 10 (21.3) 17 (36.2) 20 (42.6)
Age (yrs) 11.77 +0.77 11.64 = 0.63 11.67 = 0.78 11.87 + 0.80 0.848
Height (cm) 147.44 + 8.07 144.36+7.72° 143.78 + 6.34° 150.47 = 7.96% 8.308™
Weight (kg) 52.43 = 10.87 43.79 + 10.48° 46.07 + 6.34° 58.66 + 9.15% 26.615""
BMI (kg/m?) 23.96 = 3.01 20.06 = 1.67° 22.36+1.13° 26.04 + 2.25% 68.607""

Values are presented as number (%) or mean + standard deviation.
BMI, body mass index.

YBased on growth charts for Korean children and adolescents (2017). Normal weight: 5th < BMI percentile < 85th; Overweight: 85th < BMI percentile < 95th;

Obesity: BMI percentile > 95th or BMI > 25 kg/m?.

Different letters in the same column indicate significant differences among groups by Duncan’s multiple range test.

**p < 0.01; **p < 0.001.

ZAF AR ot AR 21177 £ 0.774| A 2 W, AN FAFL] A A 1 A 74-2-147.55 £ 8.08
cm, Gt A F-2 53.47 +1.56 kg, B A DA 4= 23.96 + 3.01 kg/m?°] T}
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FAF I AE 0] 57 SR A @ 54 ofl tisl S-A Akt é!/\}7l§7<l off 7] =3t
FYstE o A BF 71E (CAN-Pro 5.0)9] 247k 55 147 Al FL o2 5

T A HHFS A A RES] 1 serving size (13] B7F) 2 2415 A3} Table 22t 2T A} Tf
32 A o] A FFE AT 7 1.97£0.863], HUF 1.77 £ 0.853], §-7 1.48 £ 0.863],
ojui 7 1.27 £ 0.96%] =0 2 A UEtKtTh W]tk A3 S vl

873

5038], Hl“

AN A Fe= YA ZET1.27 £0.723], TAH =7 0.76 £ 0.
A F-a- 2} H| Tk o] A G| T ok =M 2 A F (p < 0.001)2F S

47} Ao] fol3t ol 2 B3tk

Table 2. The 24-hour record using photos of 14 food groups?

1.27
Z71.88 +0.843], T ZF 0.79 + 0.503), H|THL 1.16 + 0.673] = e O™ 3144
= 0.77 + 0.453] 2 YEehL} 3}

A A AR (p <0.01)2] A

Food Total (n = 88) Group F-value
Normal (n=14) Overweight (n=27) Obesity (n = 47)
Grains 1.97 + 0.862 2.16 + 0.59 1.89+0.77 1.95+0.98 0.464
Processed grains 0.94+0.66 0.83+0.29 0.71+0.33 1.16 +0.89 0.823
Sugars 0.98 £ 0.64 0.50+0.25 1.25+0.87 0.90 £ 0.43 1.882
Eggs 1.22 £ 0.62 1.36+0.77 1.19+0.70 1.19+0.55 0.278
Pulses 0.80 = 0.47 0.82+0.70 0.90 £ 0.43 0.71+0.41 0.684
Meat 1.48+0.86 1.67 +0.87 1.61+1.12 1.33+0.62 1.163
Seafood 1.27 £ 0.96 1.36+0.92 1.12 + 1.04 1.32+0.95 0.297
Nuts 0.43 +0.26 0.44+0.38 0.50 £ 0.25 0.41+0.23 0.126
Dairy products 1.13+0.65 0.96 £ 0.34 1.29+0.95 1.10+0.55 0.639
Kimchi 1.01+£0.58 1.00+0.51 1.02 +0.56 1.01+0.63 0.007
Green vegetables 1.16 £ 0.74 1.88+0.84° 0.79  0.50° 1.16 £ 0.67° 10.773**
Red vegetables 1.25 + 1.05 1.56 + 0.90 0.96 +0.74 1.30+1.19 1.418
White vegetables 0.86 +0.55 1.27 £0.72* 0.76 + 0.50° 0.77 + 0.45° 5.186"
Fruits 1.77 £ 0.85 2.20+0.96 1.54+0.77 1.78 +0.83 2.279

Values are presented as mean = standard deviation.

YA method of nutritional analysis by experts estimating the amount of food consumed based on 24-hour meal

photos.

JIntakes score: 0.25 = 1/4 of the serving size for each food group.
Different letters in the same column indicate significant differences among groups by Duncan’s multiple range test.

**p < 0.01; **p < 0.001.
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2F, BdF)E FAS it Table 34 2ot A
A A3} 257 18.14 £ 8.913] /5, 1+ 16.06 + 17.583] /=,
SR A 13.26 £ 17.075] /55, B 10.96 + 8.815] /5, T2 ZH A 11.46 +12.668] /F £ 0 2 =
Al vrebsot, BTt AR =S v gk A1 ofslj 7o) = ST 11.99 £ 13.10
3)/F, A ET5.31 £ 6.473) /3, H|WHE 531 £ 7.818)/F £ 02 =91, =AM Al A= HAFA
F14.98 £ 16.118] /75, LA S 6.81 + 8.528] /5, H|T 7.02 £ 9.448] /55 20 2 = A| L}E}
U 2HA| Fw- 2} H|Rh o] A Fw E Tk o] 3 F (p < 0.05)2F A A4 (p < 0.05)9] AdFH |
L7b f-olotA Iott.

ZA LS 8171A] AlEAIFO theh AAFH W =S Table 40 UERHIITE ZAF Ti/dAte]
A AFAHNEES S4T 23 W (e ol9l ol W) 14.89 £ 7.529) /5, A& (4
2], 20| 5) 8.42 £ 7.622] |, 1 6.78 £ 6.763] /55, ZH 7], B, THRA| 3.6425.342] ), B
ZF3.43+3.88%] /3 02 =7 UEbTh vk AN =S v|w st A} 2 (p <
0.01)3} 2UIRER (p < 0.05)= HI o] H/gAISE R AHR =7 =43, G2 R (p

<0.01)2F 3ll, &A1 A] (p < 0.01)= H|THEo] A3 S BA S 2o A H HlEﬂ EoF

ogt 2ol 5 Ech Wb, Waje} B2 Fe, houke A Ftat v whto] A ST E

T A FH R =7} ot §-2] 35t (p < 0.05) xFo] & BT

DST M&a ZTAF T}

0

Z A AFALS] Al Z A= Table 50 LFEFRITH, 2] Z o] EH‘?z
o] 7 A ES 38 o]/ sk ojdo) 7t 76.1% % o H, 1L
H1 -8 33] o]/ A3 st= ol ol 7} 31.8%, 2|9t AR
F 5= olo|7t 27.3% = YEFTE L3t fAHE-S 58] Ol”/

Table 3. Food intake frequency per month by 14 food groups®

ﬁN
j_
o

Food Total (n = 88) Group F-value
Normal (n = 14) Overweight (n = 27) Obesity (n = 47)
Grains 18.14+8.91 19.42 +11.14 17.79 + 8.50 17.95 = 8.59 0.171
Processed grains 7.85+ 8.46 4.10 + 3.62 8.08+12.66 8.83+5.97 1.730
Sugars 10.96 = 8.81 10.91 + 10.12 8.37 £6.45 12.47 £ 9.39 1.898
Eggs 3.43 +3.88 2.29 + 2.26 3.46+3.75 3.76 + 4.32 0.763
Pulses 3.51+6.89 3.97+£7.56 2.82 +3.98 3.77£8.01 0.195
Meat 5.42 + 4.55 5.54+7.15 4.04+3.71 6.19 £ 3.90 1.957
Seafood 6.37+8.74 11.99 +13.10° 5.31+6.47° 5.31+7.81° 3.647"
Nuts 1.85+4.21 4.21+6.23 0.95+1.72 1.66 = 4.32 2.999
Dairy products 8.29+8.19 8.59+10.01 7.09 = 5.44 8.89 + 8.98 0.422
Kimchi 8.42 +7.62 7.43 +£7.85 10.09 + 7.65 7.76 +7.55 0.897
Green vegetables 8.22 +10.79 14.98 + 16.11* 6.81+8.52° 7.02 + 9.44° 3.457"
Red vegetables 11.46 + 12.66 16.45 + 19.80 8.42 +9.87 11.72 £ 11.14 1.914
White vegetables 13.26 + 17.07 17.88 + 20.82 11.56 + 12.27 12.87 +18.30 0.652
Fruits 16.06 = 17.58 16.56 + 23.03 14.11 +10.68 17.03 £ 19.15 0.239

Values are presented as mean =+ standard deviation.

YA method to analyze food intake patterns by examining the frequency of intake for a month based on 81 types of foods mainly consumed by elementary school

students.
Different letters in the same column indicate significant differences among groups by Duncan’s multiple range test.
*p < 0.05.
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Table 4. Frequency of food intake for 81 food groups per month?

Food Total (n = 88) Group F-value
Normal (n = 14) Overweight (n = 27) Obesity (n = 47)
Grains
Rice (rice other than fried rice) 14.89+7.52 14.83+8.77 14.82 +7.89 14.94 +7.07 0.171
Powdered food (grain powder beverage, a grain of 0.32+0.97 0.60+ 1.85 0.37+0.82 0.21+0.58 0.003
rice, etc.)
Corn 0.70+1.19 0.92 +1.47 0.81+1.33 0.56 +1.01 0.888
Potato 0.78 +1.32 1.00+ 1.62 0.49 +0.93 0.88+1.41 0.649
Sweet potato 0.45+0.94 0.91+1.62 0.24 +0.35 0.43 +0.88 0.972
Loaf bread, dinner roll, baguette 1.21+1.56 1.16+1.91 1.14+1.44 1.27 +1.54 2.434
Processed grains
Instant noodles 0.92 +0.84 0.42 £ 0.52° 0.78 = 0.74%® 1.15 £ 0.90* 5.104**
Bar rice cake food (rice-cake soup, seasoned bar 0.68 +1.01 0.54+0.89 0.58 + 0.55 0.77 +1.23 0.475
rice-cake, etc.)
Rice-cake (plain steamed rice-cake, steamed rice- 0.31+0.53 0.22 + 0.25 0.31+0.41 0.33+0.65 0.246

cake with red bean, cubed rice-cake with soybean
powder, plain cubed rice cake, etc.)

Sweet red-beans buns, steamed sweet red-bean 0.66 = 0.90 0.38+0.53 0.61+0.79 0.80+ 1.04 1.212
buns, cream buns, etc.
Sponge cake (castella), cake, chocopie, etc. 0.92 + 2.52 0.43 +0.92 1.52 +4.16 0.72 +1.29 1.185
Snack cookies (shrimp crackers, potato chips, 2.01 + 2.54 1.09 + 1.40° 1.31+1.71% 2.69 + 3.00* 3.847*
banana kicks, etc.)
Cookie, cracker, etc. 0.94+1.83 0.54 + 1.00 1.16 +2.69 0.94+1.35 0.530
Cereal 1.46+2.78 0.50 +0.59 1.81 + 4.05 1.54 £ 2.22 1.069
Sugars
Yogurt 1.99+4.11 1.58 £ 2.45 0.93+1.56 2.70 £ 5.23 1.653
Ice cream, ices 2.86+ 2.63 2.60 £ 2.22 2.33+£2.15 3.25+2.95 1.135
Sports drink 0.94 +1.60 0.24 + 0.40 1.08 +1.86 1.08 + 1.64 1.634
Soft drink (cola, soda, etc.) 1.08 + 1.45 0.31+0.53° 0.69+0.77° 1.54+1.75% 5.823™
Candy, caramel 0.79+1.38 1.15+2.03 0.78 +1.65 0.70 +0.95 0.537
Chocolate 1.09 + 2.55 1.31+2.02 1.24 + 4.09 0.94 +1.27 0.179
Liquid type yogurt, curd type yogurt 2.31+4.48 3.80+7.42 1.43+2.23 2.35+ 4.25 1.278
Eggs/Pulse crops
Egg 3.43+3.88 2.29+ 2.26 3.46+3.75 3.76 + 4.32 0.763
Been, soybean boiled in soy sauce 0.85+2.75 0.94 + 0.96 0.81+2.73 0.85+3.13 0.010
Soybean milk 0.73 £ 3.17 1.65+5.58 0.30+0.76 0.71 = 3.09 0.831
Bean curd 1.95+3.98 1.38+1.48 1.71+2.09 2.26+5.18 0.327
Meat
Beef 1.48 £ 2.07 1.81+ 3.56 0.76 = 1.07 1.81+1.85 2.444
Pork cutlet 0.60+1.60 0.45+0.91 0.89+2.71 0.49+0.68 0.616
Pork (excluding pork cutlet) 1.28 +1.84 1.91 + 3.67 0.76+0.61 1.37+1.41 1.918
Ham, sausage 0.86 + 1.22 0.23 +0.43° 0.51+0.79° 1.97 £ 1.44° 6.231*
Fried chicken 0.64 +0.92 0.68 +1.45 0.57£1.11 0.67 £ 0.54 0.120
Chicken (excluding fried chicken), duck 0.66 + 0.82 0.45+0.38 0.66 + 0.96 0.72 +0.82 0.551
Seafood
Anchovy 1.94 = 4.08 4.76 +7.82* 1.89+3.04° 1.12+2.37° 4.660"
Mackerel, saury 1.02 +2.37 1.95+3.81 1.17+2.78 0.67 + 1.35 1.655
Tuna can 0.41+1.03 0.62 +1.43 0.25+0.43 0.45+1.13 0.638
Other blue-backed fish (Japanese Spanish 0.38+0.77 0.78 +1.27 0.27 + 0.37 0.32+0.73 2.266
mackerel, Atka mackerel, etc.)
Pollack/Frozen Alaska pollack 0.17 + 0.56 0.39+0.98 0.19+0.68 0.09+0.18 1.607
Hairtail 0.27 £0.78 0.33+0.42 0.17 +0.24 0.31+1.02 0.291
Croaker 0.26 + 0.86 0.42 + 0.52 0.09 + 0.22 0.30+1.13 0.824
Other white fish (butter fish, halibut etc.) 0.30+0.98 0.66 = 1.46 0.20 + 0.42 0.26+1.03 1.177
Fish ball 0.60+0.95 0.62 + 0.92 0.45+0.51 0.68+1.14 0.528
Shrimp 0.40+0.83 0.68 +1.45 0.30+0.43 0.38+0.75 0.971
Squid 0.49 +1.66 0.51+1.45 0.28 +0.37 0.60 +2.12 0.302
Clam (manila clam, mussels, etc.) 0.17 +0.28 0.28 + 0.30 0.11+0.18 0.17 +0.31 1.680

(continued to the next page)
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Table 4. (Continued) Frequency of food intake for 81 food groups per month?

Food Total (n = 88) Group F-value
Normal (n = 14) Overweight (n = 27) Obesity (n = 47)

Nuts
Nuts (peanut, walnut, almond) 1.85+4.21 4.91+6.23 0.95+1.72 1.66 + 4.32 2.999

Dairy products
Milk 6.78 +6.76 7.15+9.20 5,89 25 5,119 7.36+6.83 0.600
Cheese 1.59£2.79 1.44 + 2.38 1.49 £ 1.63 1.69 + 3.40 0.064
Kimchi
Kimchi (cabbage kimchi, fresh kimchi) 8.42 + 7.62 7.43+7.85 10.09 + 7.65 7.76 +7.55 0.941

Green vegetables
Zucchini 1.07 = 3.28 2.51+5.67 0.58+1.19 0.92 +3.11 1.723
Cucumber 2.40 = 3.49 3.81+2.33 1.64 = 1.94 2.42 + 4.30 1.808
Spinach 1.01 £ 1.60 1.85+2.21 1.05+1.63 0.74 +1.30 2.708
Chinese chive 0.58 +1.20 0.79+1.22 0.57 +1.22 0.51+1.21 0.279
Raw vegetables (lettuce, sesame, Chinese 2.34 £ 3.97 3.41+5.26 2.91 + 4.12 2.09 + 3.46 0.607
cabbage, pumpkin leaf, green pepper)
Broccoli 0.85+2.75 2.61+5.41* 0.80+ 2.67° 0.36+0.91° 3.858"

Red vegetables
Sweet pumpkin 0.59 + 2.33 2.10+ 5.76° 0.34 + 0.42° 0.31+0.76° 3.433"
Carrot 1.68+2.36 1.61+1.87 1.76 £ 2.25 1.65+2.58 0.028
Tomatoes, cherry tomatoes 1.54 £ 2.55 2.74 + 3.68 1.30+2.81 1.32+1.88 1.873
Paprika, piment 1.45 + 3.30 2.26 + 2.42 1.34+2.86 1.27 + 3.75 0.504
Laver 2.89+ 4.09 2.78 £ 5.39 1.86+2.14 3.52+4.46 1.430
Sea mustard 1.43 £ 3.30 1.46+1.78 0.93+1.42 1.71+ 4.28 0.474
Branch 0.66 +1.82 0.98 +1.67 0.44 +1.09 0.69+2.18 0.400
Vegetable juice 1.28 = 3.44 2.75+5.63 0.46 +1.35 1.32 + 3.37 2.088

White vegetables
Cabbage (excluding cabbage kimchi) 2.74 + 5.85 4.65+7.81 2.24 +5.31 2.45 + 5.49 0.897
Cubed radish kimchi, Radish, Pickled 3.64+5.34 3.70+6.29 3.29+5.22 3.82+5.22 0.082
Bean sprout, mung bean sprout 2.57 £5.03 3.45+5.46 2.32+£4.72 2.45+5.16 0.257
Onion 2.33+3.79 3.02 +5.62 2.08 + 2.26 2.27 + 3.89 0.292
Cabbage 0.98 + 2.09 1.41+92.13 0.84+1.63 0.93+2.34 0.361
Mushroom (oyster mushroom, shiitake, button 1.05+1.69 1.65+2.33 0.79+1.44 1.02+1.59 1.225
mushroom, etc.)

Fruits
Persimmon 0.55+1.47 0.76 + 1.64 0.51+1.47 0.52+1.44 0.157
Tangerine 1.26 = 2.97 1.00 + 1.42 1.60 + 4.21 1.14 + 2.46 0.267
Strawberry 0.77 +1.44 0.47 = 0.96 0.72 +1.55 0.89+1.50 0.479
Banana 1.31+2.24 1L 7/22 25 8,7/ 1.26 + 1.90 1.22+1.72 0.274
Pear 0.88 = 2.59 0.61+1.04 0.35+0.75 1.28 + 3.44 1.192
Peach 2.79 £ 4.50 2.00 £ 2.24 2.55+4.13 3.17 £ 5.19 0.411
Apple 2.03 +3.76 1.79+ 2.51 1.69+2.02 2.31+4.77 0.268
Water melon 1.58 £ 2.39 1.68 +2.12 1.24 + 1.66 1.76 + 2.82 0.407
Orange, orange juice 0.89 + 2.00 0.75+1.85 0.63+0.98 1.07 + 2.44 0.460
plum 0.83+1.48 ©,8)5 = 1L,E8) 1.04 +1.30 0.67 +1.42 0.606
Melon 0.74 +1.55 1.50 £ 2.25 0.87 +1.53 0.43 +1.22 2.821
Kiwi 0.68 +1.89 0.73+1.85 0.37+£0.75 0.84+2.32 0.535
Grape 0.49 +1.22 0.95+1.99 0.26 + 0.68 0.49+1.16 1.497
Fruit juice 1.34 £ 2.48 1.77 = 3.80 1.01 + 1.52 1.39 £ 2.47 0.448

Values are presented as mean =+ standard deviation.
YA method to analyze food intake patterns by examining the frequency of intake for a month based on 81 types of foods mainly consumed by elementary school

students.

Different letters in the same column indicate significant differences among groups by Duncan’s multiple range test.

*p < 0.05; *p < 0.01.
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Table 5. Eating habits survey using Dietary Screening Test®

Variable Reply Total (n=88) Normal (n=14) Overweight (n=27)  Obesity (n = 47) x>-value
A dietary factor
Do you often eat grain foods such as More than 3 times 67 (76.1) 11 (78.6) 19 (70.4) 37(78.7) 0.713
rice, noodles, and bread a day? Less than 2 times 21 (23.9) 3(21.4) 8(29.6) 10 (21.3)
Do you often eat protein foods such More than 3 times 28 (31.8) 6 (42.9) 9(33.3) 13 (27.7) 1.190
as meat, fish, eggs, and tofu a day? Less than 2 times 60 (68.2) 8(57.1) 18 (66.7) 34(72.3)
Do you often eat kimchi a day? More than 3 times 24 (27.3) 3(21.4) 9(33.3) 12 (25.5) 0.813
Less than 2 times 64 (72.7) 11 (78.6) 18 (66.7) 35 (74.5)
Do you often eat vegetables (except More than 3 times 24 (27.3) 9 (64.3) 6(22.2) 9(19.1) 11.581*
kimchi) per day? Less than 2 times 64 (72.7) 5(35.7) 21 (77.8) 38(80.9)
Do you eat fruit frequently for a week? At least 5 times a week 38(43.2) 6 (42.9) 10 (37.0) 292 (46.8) 0.668
Less than 4 times a week 50 (56.8) 8(57.1) 17 (63.0) 25 (53.2)
Do you consume dairy products At least 5 times a week 47 (53.4) 3(21.4) 16 (59.3) 28 (59.6) 6.843*
frequently for a week? Less than 4 times a week 41 (46.6) 11 (78.6) 11 (40.7) 19 (40.4)
A snack factor
Do you often eat snacks, chocolate, At least 3 times a week 62 (70.5) 6 (42.9) 20 (74.1) 36 (76.6) 6.144*
coke, cider, and ice cream for a Less than twice a week 26 (29.5) 8(57.1) 7 (25.9) 11 (23.4)
month?
Do you eat fast food often during the At least 3 times a week 8(9.1) 0(0.0) 3(11.1) 5(10.6) 1.670
month? Less than twice a week 80 (90.9) 14 (100.0) 24 (88.9) 42 (89.4)
The regularity factor of a meal
Do you eat well in a day on average More than 3 times 73 (83.0) 11 (78.6) 20 (74.1) 42 (89.4) 3.061
for a week? Less than 2 times 15 (17.0) 3(21.4) 7(25.9) 5(10.6)
Do you have a good breakfast for a At least 5 times a week 71 (80.7) 10(71.4) 23 (85.2) 38(80.9) 1.121
week? Less than 4 times a week 17 (19.3) 4(28.6) 4(14.8) 9(19.1)

YA method to evaluate the healthiness of meals by examining whether grains, fish-poultry-eggs and vegetables are eaten at each meal, and to evaluate the
healthiness of snacks by examining whether dairy products, fruits, and sweet snacks are consumed daily.

*p < 0.05; **p < 0.01.
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Table 6. Summary of diet patterns of obese children according to three survey methods

Obesity index DST eating habits? Food intake frequency per month Food intake frequency? 24-hour records?
14 food groups 81 foods 14 food groups
Normal Vegetables™ Seafood ™" Anchovy™™* Green vegetables™**
Green vegetables™ Broccolit™ White vegetables™*
Sweet pumpkin™*
Obesity Dairy productst™* - Instant noodles™* -
Snacks, chocolate, coke, cider, Snack™*
and ice cream Soft drink™**

Ham, sausage™""

DST, Dietary Screening Test.

YA method to evaluate the healthiness of meals by examining whether grains, fish-poultry-eggs and vegetables are eaten at each meal, and to evaluate the
healthiness of snacks by examining whether dairy products, fruits, and sweet snacks are consumed daily.
2A method to analyze food intake patterns by examining the frequency of intake for a month based on 81 types of foods mainly consumed by elementary school

students.

9A method of nutritional analysis by experts estimating the amount of food consumed based on 24-hour meal photos.

*p < 0.05; **p < 0.01; ***p < 0.001.
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st A0, AFAFHRE ZAIM = A S vl hto] A/gA SR of s 7
(p <0.01)2F =54 A7 (p < 0.05)2) A7 W) =oF 817HA] A543 F Rl ol A 2pA| &2t w2
0| AT ET B (p<0.05)2 B2ET (p <0.05), 24 (p < 0.05)2] AHFH RI=7}
SA HERE O™, A5 ZARIAM A AR (p < 0.01) AH7F R A 02 IRkt olek 2
A4 {2 Y S| n[F FFLHF 755 2ste] e Al 4= Ut [6,31]. Junt
Ro [31]9] toll wh= |, St g4 Al 84.1%7t 5412 ATl Bl 2 97 )= 54
2 0] 44.4%, Y A7} 42.2%S T Choi} Seo [32]2] ATl A= HA G 34 F HAF 7}
30.8%= 7Hg W3k O™, Jeong} Kim [33]2 7H 4lojsh= T4
S0 & M3t 27N FE ol 3HIT Kut Seo [6]+= HIBHoH5-2] 739 80%7F H Al 5}
Aot stylon, 0% thitg2 x4 7]u] A/gol2hal shRlHt [34,35]. o1 2] AF-E &5l
A A HA o] A= AT flol A=A Q] gL Holm, & 1k Aol M 244
AR YR, ASAF R E AP, A S8 AP 37FA] AAF ALl A H]RHo}E-o] Zjj 4
A EAZF RIS AT AlsAF 57173735 ST 2030 [36]014 = 1 6Al ool 2t
L A aE 12 500 g ol AFSHE A2 HIE2 41.0%7HA] S71sh= A& FEE Shal
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St FAY Aol TAG 25O B ulw AAF, JFEA, NE Y g PR
AA7F A3 G B Ao A, BRSPS T G A AR A EALE B AN
2142 sfotshi Zlo] F23tch SUIE ASUYHL Yo mgol WRsToH 5
4 ol 7bg AT JFD S-S AL 5hH 1Yo A JPge Brtstol
2215 B shefsti o] Westch. o] S 9ls £ APoAIE Al 7HA) AAF AR
2 o] g5}o] |5k o} 5 0] A4k SRS 4Bt o m, 4] AL B §-§A4o] Selslof, %
F Aol B B Aeisto] BEY ANE Belo) A 82 BATS ok £ AR
B8 24AK AR -2 AL T ) S D1 ALY AR DST Al & AP} st
A& 4717 BUE P S ok 6% £ 23} vehd 20 2 7] Ect

Q¢

COVID19E QIS AE] A A 2] 7] Ax o 2 Ao} vlgh F7}et o 11 vk SHAY A Y g
4 el F e Ao 7tk Qlct. o]o H|RE 255k Yo] A4y = H]
NS e FF S U IR A 8T 4 A= 7| AR E AFstaat oo &
T 2020 FAMA 57 2 PG mof| ol gt 258 4651 887 =

S8 24T AAL7| &, 5H G 7ho] A ZHH Y T ZAL oy

A& 245Ut AL A FEHY 46.6%, o181 53.4% 2 /A S 15.7%, THA
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