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Objectives: This study aimed to analyze menu patterns and food group diversity in
daycare centers managed by the Center for Children's Foodservice Management in South

Bongdam-eup, Hwaseong-Si, Korea.

Gyeonggi-do 18313, Korea Methods: Data from 18 Center for Children's Foodservice Management centers across
various provinces (excluding Jeju Island) were analyzed. We examined 8,796 meals served

Tel: +82-31-229-8388 in February, May, August, and December 2021, focusing on seasonal lunch and snack

Fax: +82-31-220-2189 menus for children aged 3-5. Foods were categorized into 19 groups for lunch and 21 for

E-mail: hyungsook@suwon.ac.kr snacks. The frequency of food groups and dietary patterns were assessed using the Dietary
Diversity Score. Analyses were conducted using Excel 2016 and IBM SPSS Statistics

Received: November 24, 2023 version 28.

Revised: December 11, 2023 . o . . . .
Accepted: December 29, 2023 Results: Most lunch menus (89%) included five menu items, with a ratio of grain, meat,

and vegetables at 88%. Snack menus typically had one item (57%), with significantly more
items in the afternoon compared to the morning (P <0.001). Regarding snack patterns,
75.2% of morning snacks and 61.1% of afternoon snacks contained only one solid food and
drink (P <0.001). Fruit and milk (22.4%) was the most prevalent pattern in morning snacks,
while grain and milk (31%) dominated afternoon snacks (P <0.001). Only 48% of daycare
center menus (all snacks and lunch) included all five food groups (grain, meat, vegetables,
fruit, and milk). Notably, only 83% included milk and 57% included fruit.

Conclusions: These findings highlight the need to improve food variety and diversity in
the Center for Children’s Foodservice Management-managed daycare center menus.
Developing more detailed guidelines for menu structure and food composition is crucial to
ensure children receive balanced and diverse nutrition.
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Methods

Ethics statement
Obtainment of informed consent was exempted by the institutional review board of Suwon University (approval number: IRB
No. 2108-045-01)
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Table 1. Number of menu items in the lunch menu

Region
Total Capital Chungcheong Jeolla Gyeongsang F P
(n=1,696) (n = 565) (n = 246) (n =322 (n = 563)
3 2 (0. 0 ( 0.0) 1 (04 0 ( 0.0) 1 (02
4 187 (11.0) 81 (14.3) 32 (13.0) 19 ( 5.9) 55 ( 9.8)
5 1,502 (88.6) 483 (85.5) 213 (86.6) 299 (92.9) 507 (50.0)
6 5 ( 0.3) 1(02 0 ( 0.0) 4(1.2 0 ( 0.0)
Mean 4,89 + 0.33 4,86 + 0.35° 4,87 + 0.35° 4,95 + 0,26° 4,90 + 0.31° 6.665 < 0.001
Season
Total Spring Summer Fall Winter F P
(N =1,696) (n = 401) (n = 453) (n = 462) (n = 380)
3 2 (0.1 1(02) 1 (02 0 ( 0.0) 0 ( 0.0)
4 187 (11.0) 32 ( 8.0) 52 (11.5) 58 (12.6) 45 (11.8)
5 1,502 (88.6) 367 (91.5) 397 (87.6) 403 (87.2) 335 (88.2)
6 5 ( 0.3) 1(02 3(07) 1(02 0 ( 0.0)
Mean 4,89 + 0.33 4,92 + 0.29 4,89 + 0.34 4,88 + 0.34 4,88 +0.32 1.323 0.265

n (%) or Mean = SD

P-value was determined by analysis of variance

et Different superscript letters in the same row mean significant difference among groups by Duncan’s multiple range test at o
= 0.05

TN AT (42.9%), THAAN 77 (66.7%) , AetdelA 7 (62.5%), 37 S5 (58.4%)7F 7+
2 =UTHP<0.001). AMERE S22 Al vlE-2 £ 421 2ol 7t §lltt.
AR ohIE AlE 221& AR (Table 3), T2 2% (21.7%), =7+ 7195 (6.5%), "B #l54
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TH(P < 0.001). o}l 4 phel | A4lE] PPz 2k 9] &4 e F370) 149702 74 B, B4 1.40%)
2 71 AP < 0.00D), ARAZE Fe129l o]/} pakslx) 2t

2) INNES| NERH N3F B8 X CHIE HF 2
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Table 3. Frequency of foods served in the lunch menu

Rank Lunch menu Total Rank Lunch menu Total
1 Cookedrice 372 (21.7) 6 Sorghum rice 101 (5.9)
2 Mixed grain rice 305 (17.8) 7 Brown rice 96 (5.6)
S(Lo‘i'e] f‘;?gs 3 Gjang fice 166 (9.7) 8 Barley rice 52 (3.0)
4 Chajobap 145 ( 8.4) 9 Curry rice 39 (2.3)
5 Black rice 139 ( 8.1) 10 Jajangbap 37 (2.2)
1 Seaweed soup 104 ( 6.9) 6 Potato soup 49 (3.1)
2 Radish soup 89 ( 5.5) 7 Fish cake soup 46 (2.9)
(n io$2so 6) 3 Bean sprout soup 65 ( 4.0) 8 Kimchi soup 42 (2.6)
4 Dried pollack soup 55 (1 3.4) 9 Fried fofu soup 41 (2.6)
5 Egg soup 51 (3.2 10 Mushroom soup 37 (2.3)
1 Kimchi 1,098 (23.2) 1 Grilled duck (Buigog) 50 (1.0)
2 Cubed radish kimchi 553 (11.7) 12 Braised tofu 49 (1.0)
3 Stir-fied pork 89 ( 9.8) 13 Steamed eggs 47 (1.0)
4 Stir-fied beef 77 ( 6.2) 14 Dakgalbi (Griled) 45 (0.9)
Side dishes 5 Spinach greens 73 ( 5.9) 15 Seasoned broccoli 42 (0.9)
(n = 4,870) 6 Rolled omelet 67 ( 4.7) 15 Stir-fried zucchini 42 (0.9)
7 Seasoned bean sprouts 61 ( 3.4) 15 Seasoned leftuce 42 (0.9)
8 Griled pork (Bulgog) 58 ( 2.6) 18 Jjimalak 40 (0.8)
9 Seasoned cucumber 57 ( 2.3) 18 Stir-fried chicken 40 (0.8)
10 Bean sprouts 56 ( 2.1) 20 Braised chicken 39 (0.8)
1 Soongnyung 32 (33.0)
2 Liquid yogurt 14 (14.4)
ﬁeisigj 3 Semnisolid yogurt 8 (82
4 Tangerine 7072
5 Juice 7072
n (%)

Table 4. Comparison of diet diversity according to the type of lunch meal staples

Rice® One dish menu?

(n = 1,425) (n=271) fory’ P
No. of menu items 5.00 + 0.07 4,31 +0.48 51.299 < 0.001%
Food group pattem (GMVFD)"

111 8 ( 0.6) 6(22)
11110 61 ( 4.3) 53 (19.6)

112.919 < 0.0019
11101 44 ( 3.1 30 (11.1)
11100 1,311 (92.0) 181 (66.8)
Other? 1(01) 1(0.4)

Dietary diversity score 3.08 = 0.30 3.35 + 0.52 -12.164 < 0.001%

n (%) or Mean *= SD

U G: Grains, M: Meat, Fish, Eggs and Beans, V: Vegetables, F: Fruits, D: Milk: 1 = including corresponding food group, 0 = not
including corresponding food group. For example, when the GMVFD is 11100, the food group includes grains, meat and veg-
etables and not fruits and milk.

410100, 10101

9 Rice = White rice or multigrain rice

4 One dish menu = rice bowl, fied rice, bibimbap, noodies and dumplings

9 pvalue was determined by independent t-test

9 pvalue was determined by fisher's exact test
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Table 5. Number of menu items in the snack menu

Time
Total Morning snack Afternoon snack t P
(n=7,100) (n = 3,550) (n = 3,550)
1 4,007 (56.4) 2,899 (81.7) 1,108 (31.2)
2 3,059 (43.1) 651 (18.3) 2,408 (67.8)
3 34 ( 0.9) 0 (0.0 34 (1.0
Mean 1.44 = 0.51 1.18 + 0.39 1.70 = 0.48 -49.687 < 0.001"
Region
Total Capital Chungcheong Jeolla Gyeongsang F P
(n=7,100) (n = 2,580) (n=974) (n=1,290) (n = 2,256)
1 4,007 (56.4) 1,437 (65.7) 506 (52.0) 718 (65.7) 1346 (59.7)
2 3,059 (43.1) 1,125 (43.6) 455 (46.7) 572 (44.3) 907 (40.2)
3 34 ( 0.5) 18 ( 0.7) 13 ( 1.3) 0 ( 0.0) 3 (01)
Mean 1.44 + 0.51 1.45+0.51® 1.49 + 0.63° 1.44 + 0.50®° 1.40 + 0.51° 7.711 < 0.001?
Season
Total Spring Summer Fall Winter F P
(n=7,100) (n=1.674) (n=1.898) (n=1.934) (n=1,594)
1 4,007 (56.4) 939 (56.1) 1085 (567.2) 1107 (567.2) 876 (565.0)
2 3,059 (43.1) 729 (42.4) 805 (42.4) 818 (42.3) 707 (44.4)
3 34 ( 0.5) 6 (04 8 (04 9 (05) 11 ( 0.7)
Mean 1.44 + 0.51 1.44 + 0.50 1.43 +0.50 1.43 + 0.50 1.46 = 0.51 0.925 0.428%

n (%) or Mean = SD

" pvalue was determined by independent t-test

4 pvaolue was determined by analysis of variance

% Different superscript letters in the same row mean significant difference among groups by Duncan’s multiple range test at o
= 0.05

F(23.4%), H - FEF(17.0%), A (16.9%) 2] <207 AlFEH ATt 7] - A - 2 - Z7F0 Aol oA 7
28 AYF (91.4%) 2 AT L, 2F HAL F7(38.8%), F(19.4%), &5 (18.8) <=0tk 27 45 <
A A2 AT (97.0%) 2] AlF v1Eo] ¥ E904a, o5 2 s34 (59.9%) 2 Al vlEo] o =30t 2+
o] A4 2 THA oA Al vlEo] =3k, 9 B FAE T QA 1P 0% 1 B $7(57.9%, 80.0%) 2] Al
T HEo] EHUTH SEFE oA RoME FAF(96.0%), 25 7HA o= 2 (71.7%) 9 Al HlEo] Tt 71
2ol Ao A% Al v Ayks S5 (P<0.001), a7] - A - 22 - FF (P<0.001), AaF (P<0.05),
T 2 FAIEF (P < 0.001), 257 (P < 0.00D) oA 221 2fo]7} QISith. =172] A% vlES AN 57
(37.3%), A @ 9REF (15.6%), W5 (15.2%), W5 (13.0%) =0]1L, =3 AN 7 (30.6%), W7 (20.3%), & %
TR (17.2%) , 957 (12.9%) wolaL, depaz 330k 557 (42.6%, 47.5%), "5+ (13.5%, 12.6%), 95 (12.5%,
12.4%), A 9 9FF(9.3%, 8.3%) <07 ZAFIATHP < 0.001). 127] - A - & - 279 AF vl& F e
I} et 957 26.2%, 34.3%°11, T A AdEE FF7F 32.1%, 58.4% = =4THP < 0.001). AT
AF BES S, 23, AN BAETIE 62.7%, 62.7%, 65.0%°)1L, L3 2F7F AekdolA 55.3%% =9k
(P <0.05). i 2 FARERS Alg vl ud, 39, A, A4 25 9655771 70.1%, 75.7%, 79.3%,
71.3%%Z =3P < 0.001). 57 AT v& 54, T34, 1238, BN 25 2571 65.4%, 64.7%,
75.0%, 72.8%% =3THP < 0.001). 1HA 2 e] A A58 Al v]& A3 (Table 6), 17] - B4 - 2% - 5
of|A 37, A&, 7F2 TF7F 37.8%, 41.8%, 38.0%, A& A3F (30.2%) , '+ (23.8%) =02 =34t (P2< 0.05).
Aaofe &, A5, 7R, Age] AAla AlgnlEoe] =34t < 0.05).

2] tRIE AlE 22418 AR (Table 7), 3= & 179H3.8%), 17] - X - 22 - T7= 57 (26.8%),
N BEVFE (26.4%), HLFE AHF(12.7%), 5 B FAE T 1 (72.9%), 5557+ 22xH27.1%) & A&
H)go] 7 &9kt

(
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Table 7. Frequently served foods in snack menu

Rank Snack menu Total Rank Snack menu Total
1 Steamed sweet potatoes 189 ( 3.8) 6 Tteokbokki 122 (2.5)
) 2  Soup 161 ( 3.3) 7 Beef poridge 120 (2.4)
n S’j{gﬁ 5 3 Steamed potatoes 155 ( 3.2) 8  \Vegetable poridge 99 (2.0)
4 Serial 138 ( 2.8) 9  Pasta 94 (1.9)
5  Seolgitteok (Sirutteok) 137 ( 2.8) 10 Chicken poridge 89 (1.8)
1 Soy milk 55 (26.8) 6 Hotbar 6(2.9)
Meat, fish, eggs 2 Nuts 44 (21.5) 7 Yeondujang / seasoning 5(2.4)
and beans 3  Boiled egg 35 (17.1) 8  Soft tofu salad 5(2.4)
(n = 208) 4 Sweet and sour pork 19 ( 9.3) 9  Tuna pancake 4 (2.0)
5  Fish cake soup 10 ( 4.9 10 Chicken nuggets 3(1.5)
1 Cherry tomato / ftomato 148 (26.4) 6 Vegetable pancake 16 (2.9)
2  Steamed sweet pumpkin 129 (23.0) 7 Kimchi pancake 14 (2.5)
V[f]gfgzﬁs 3 Oysfick 54 ( 9.6) 8  Old pumpkin pancake 6(1.1)
4 Paprika sticks 49 ( 8.7) 9 Chive pancake 6 (1.1)
5  Carrot sticks 39 ( 7.0) 10 Vegetable fempura 6(1.1)
1 Apple 229 (12.7) 6 Oriental melon 102 (5.7)
) 2 Banana 224 (12.4) 7 Kiwi 97 (5.4)
n an].m; 42y 3 Mandain 136 ( 7.5) 8  Stawbery 72 (4.0)
4  Pear 110 ( 6.1) 9  Watermelon 63 (3.9)
5 Grape 107 ( 5.9) 10 Peach 52 (2.9)
1 Mik 1,703 (72.9)
M";g’:ji gg"y 2 Semisold yogurt 295 (12.6)
(n = 2,338) 3 Liquid yogurt 185 ( 7.9)
4 Cheese 155 ( 6.6)
1 Barley tea 171 (27.1) 5 Com fea 25 (4.0
2 Dung-geullecha 54 ( 8.5) 7 Grape juice 23 (3.6)
B[ﬁ"fzggs 3 Pumtea 51 ( 8.1) 8  Bownrice fea 17 2.7)
4 Orange juice 29 ( 4.6) 9 Schizandra chinensis tea 16 (2.5)
5  Buckwheat fea 27 ( 4.3) 10 Kyulmyungja Tea 14 (2.2)
n (%)

AIZ3 AIC} TjE

nt

Zh4 k0] 1S Aol A7 (Table 8), 1884 (Food) < 3 /] Eget A1e] v go] 53.20% 714 tar, 1t
3 &
O

& (Food + Beverage) & & 7)1 233k 0]-&0] 36.9%, 182212 1852 (Food + Food) <
] 5.6%, &% (Beverage) S & 77k 383 080 3.8% o]t} 2.4 1H2e 1S4 & /) &
3k5l ¥l (Food)©] 75.2%% 7V =941, @3 71218 18523 385 3 /) £33t 9%l (Food + Beverage)©]
61.1%% 7P =3THP < 0.001). B 7k 2t JHEJ% T, T, Aekd, Aol 1854 (Food)&
N 23 HE (561.6%, 42.4%, 56.0%, 58.1%)°], 185217 &5 (Food + Beverage) & ¢ 7§# 235k ojdd
(36.6%, 32.0%, 39.6%, 37.9%) w=°]AtH(P< 0.001). A k212 ch sfede {2121 2fo] 7} H2E] 4] kgt

RIS 7R Ao A3t Aletk 31" H]& (Table 9)& B, 1832 (Food)& 3 7 &3 ol 32415 Ad 9jd
= = (27.0%), H4 (9.4%), A (4.5%) =L =2 wo] AFHNL, S5 (Beverage) & 3+ 7l &t thHlE A6 97
(2.3%), LT2ZE(0.9%), "x7FF9F 22 37715 (0.3%) w22 o] Alg=irh. 18543 &7 (Food +
Beverage) & $t /1 23t el A - A4 + $78.1%), W + +7-(5.9%), T4 + 7 (3.9%) ¥ ¢o=
wo] AlFEdar, 1S2S F 7 83 99 (Food + Food) # - Ala + A= (1.7%), I - Aa +7(0.8%),
A - A + F(0.8%) o)A}, 1FSAL F N, S5 3 /S £33 ¥l (Food + Food + Beverage)< W +
T+ 3L - AATHO0.2%) AY w2 H1EE AlFSoITh

[
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Table 8. Frequency of snack pattems
Serving Time
Snack pattemn” Total Morning snack Affernoon snack 12 P
(n=7,100) (n = 3,550) (n = 3,550)
F 3,776 (563.2) 2,668 (75.2) 1,108 (31.2)
B 269 ( 3.8) 234 ( 6.6) 35( 1.0
F+B 2,621 (36.9) 450 (12.7) 2,171 (61.1) 107.065 < 0.0012
F+F 400 ( 5.6) 198 ( 5.5) 202 ( 5.7)
F+F+B 34 ( 0.5) 0( 00 34 (1.0
Region
Snack pattem” Total Capital Chungcheong Jeolla Gyeongsang P
(n=7,100) (n = 2,256) (n=974) (n=1,290) (n = 2,256)
F 3,776 (53.2) 1,330 (51.6) 413 (42.4) 722 (56..0) 1,311 (88.1)
B 269 ( 3.8) 125 ( 4.8) 94 (9.7 6( 05 44 ( 2.0)
F+B 2,621 (36.9) 944 (36.6) 312 (32.0) 511 (39.6) 854 (37.9) 512.290 < 0.001¥
F+F 400 ( 5.9) 163 ( 6.3) 142 (14.6) 50 ( 3.9) 45 ( 2.0)
F+F+B 34 ( 0.5) 18 ( 0.7) 13(1.3) 1000 2(0.7)
Season
Snack pattemn’” Total Spring Summer Fall Winter P
(n=7,100) (n=1.674) (n=1.898) (n=1.934) (n=1,594)
F 3,776 (53.2) 889 (63.1) 1,015 (53.4) 1,042 (53.9) 830 (52.1)
B 269 ( 3.8) 62 ( 3.6) 79 ( 4.2) 70 ( 3.6) 58 ( 3.9)
F+B 2,621 (36.9) 624 (37.3) 695 (36.6) 704 (36.4) 598 (37.5) 6116 09107
F+F 400 ( 5.9) 93 ( 5.6) 102 ( 5.4) 109 ( 5.6) 96 ( 6.0)
F+F+B 34 ( 0.5) 6 ( 0.4) 7(04) 9 (05 34 ( 0.8)
n (%)
V' F = Food, B = Beverage
2 pvalue was defermined by chi-square fest
3 Pvalue was determined by fisher's exact test
Table 9. Frequency ranking of food item pattems in the snack menu
Rank Snack pattemn” Food item pattemn n lo;ﬂl 0)
1 Gruel 1,918 (27.0)
2 Raw fruits 666 ( 9.4)
3 F Noodles and dumplings 319 ( 4.5)
4 Processed food 288 ( 4.1)
5 Rice 124 ( 1.7)
1 Milk 162 ( 2.3)
2 B Yoghurt 63 ( 0.9
3 Processed food 24 ( 0.3)
1 Raw fruits and vegetables + Milk 575 ( 8.1)
2 Bread + Milk 417 ( 5.9)
3 F+B Potafoes + Milk 274 ( 3.9)
4 Rice cake + Milk 190 ( 2.7)
5 Rice cake + Tea 183 ( 2.2)
1 Cheese + Raw fruits and vegetables 118 (11.7)
2 Noodles and dumplings + Raw fruits and vegetables 60 ( 0.8)
3 F+F Gruel + Raw fruits and vegetables 54 ( 0.8)
4 Rice cake + Raw fruits and vegetables 40 ( 0.6)
5 Bread + Raw fruits and vegetables 36 ( 0.5
1 Bread + Milk + Raw fruits and vegetables 15 ( 0.2)
2 F+F+8B Rice cake + Tea + Raw fruits and vegetables 8 (0.1
3 Rice cake + Milk + Raw fruits and vegetables 4(0.1)
n (%)
V' F = Food, B = Beverage
https://kjcn.or.kr/ 459



Table 10. Frequency of food group patterns and dietary diversity score in lunch and snack meals

Region
FOOd[g,a\LjED?S ftem fotal Capital Chungcheong Jeolla Gyeongsang y2orF P
(n = 1,696) (n = 565) (n = 246) (n=322) (n = 563)
11111 819 (48.3) 226 (40.0) 141 (57.3) 160 (49.7) 292 (51.9)
11101 589 (34.7) 247 (43.7) 78 (31.7) 96 (29.8) 168 (29.8)
11110 143 ( 8.4) 68 (12.0) 4( 1.6 26 ( 8.1) 45 ( 8.0) 93.975 < 0.001%
11100 142 ( 8.4) 21 ( 3.7) 23 ( 9.3) 40 (12.4) 58 (10.3)
Other? 3(03 3 (0.9 0( 0.0 0(00 0 (00
Dietary diversity score  4.40 = 0.62 4,36 + 0.57 4,48 + 0.66 4,37 +0.70 4,42 + 0.67 2.391 0.0679
Food group pattemn Total Season
(GMVFD)" Spring Summer Fall Winter x?orF P
(n=1,696) (n = 400) (n = 452) (n = 461) (n = 383)
11111 819 (48.3) 190 (47.5) 219 (48.5) 224 (48.6) 183 (48.2)
11101 589 (34.7) 145 (36.3) 157 (34.7) 160 (34.7) 127 (33.4)
11110 143 ( 8.4) 32 ( 8.0) 41 (9.1 36(7.8) 34 ( 8.9 10.330 0.991%
11100 142 ( 8.4) 33 (8.2 34 ( 7.5) 40 ( 8.7) 35(92
Other? 3(03 0( 00 1(0.2 1(02 1(0.3)
Dietary diversity score  4.40 + 0.62 4,39 + 0.67 4.41 +0.63 4,40 = 0.65 4.39 + 0.66 0.081 0.970%

n (%) or Mean = SD

U G: Grains, M: Meat, Fish, Eggs and Beans, V: Vegetables, F: Fruits, D: Milk: 1 = including corresponding food group, 0 = not
including comesponding food group. When GMVFD is 11100, for example, it means that the food group includes grains, meat,
and vegetables but does not include fruits and milk

410010, 10011, 10111

3 Pvalue was calculated by Fisher's exact test

4 Pvalue was calculated by analysis of variance

3. CZ101Y MY X WANGHY AZT HED AEF HL HQ
23l Ado] thefst AEr o2 T EEAE ZAFE A (Table 10), tHl 7
48.3%, 3, &5, AaF, 7 D AAEFFE 98 AE (11102 34.7%,
5 (11110) 8.4%, =¥+, S, AMaxfFz 7739 HH (11100)2 8.4% w01
Ch 2E T A A H 4,408 0.2 471 o) AE TS Alwshs 2 o® ARSI el AET Y d3), 5
=

AL Tl 7HA] AEF E o] e A 98l (11101)0] 43.7%= 7P Bk, =39, A, AAaLS oAl
74 AEEE v xEsk del (11111)0] 57.3%, 49.7%, 51.9%% 714 Wtk (P < 0.001). AEE A& dE 4
o] 2]t 2fol= TR A] et

Discussion

HET D ST

89710 a1, AekA
H 1.70712 A
[20]°M = 25

o
>
™
ik
i
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