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ABSTRACT

The purpose of this study is to present basic data for an improvement of school foodservice by identifying students’ pref-
erence level for school meal menu. A survey was carried out in two high schools provided with different types of consign-
ment service in Daegu. Study subjects were consisted of 100 high school students from a school with on-site service and
119 students from the other school with external transporting service. More than half of students (54.2% of male and 68.3%
of female) had normal weights while 13.5% of male and 30.1% of female students had underweights. ‘Taste’ and ‘family’
were the most important factors in meal choices and in eating habits, respectively of all the study subjects. Students who
answered to have unbalanced diet (33.0%) were less in school with on-site service than those (56.1%) with external trans-
porting service. Compared with on-site service, preferences for meats fruit and milk were higher and as cooking method,
preference for blanching lower but stew, roasting and frying higher in the school with external transporting service. Vari-
ous types of cooking methods and food materials were better accepted by the students with on-site service than those with
external transporting service who preferred meat more exclusively regardless of cooking methods of main dish. Most kinds
of kimchi was less liked by the students with external transporting service. It is concluded that low preference for most
menus provided by the external transporting service is attributed by limitation in food materials, cooking methods and
maintenance of food temperature. The limitation could be overcome by more intensive efforts for developing menus and
using more efficient facilities and ultimately by changing meal service system in cooperation with school administrators,

dietitians and parents. (Korean J Nutr 2012; 45(5): 489 ~ 499)

KEY WORDS: con-site service, external transporting service, eating habits, menu preference, cooking methods

preference.
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Table 1. Composition of the study subjects based on the type of

school meal service n (%)
Service type Total Male Female
Onssite 100 (45.7) 48 (50) 52 (42.2)
External transporting 119 (54.3) 48 (50) 71 (57.8)
Total 219 (100.0)  96(100.0) 123 (100.0)
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o}, oY) - A 54.2%, AAIE 13.5%, TAlF oV 323%  AZshE QRlo = P SA St A= Ut 41.4%, B
o] HkHof| ofShAY-S- HAF 683%, AAE 30.1%, BA|Z o4 16 19.8%, 71Z = 19.8%, U 171% o]0, S-ukeler T4
W= Y=o} Aol mE 5031 20| & BT} (p < 0.001). St A B 66.4%, 148 15.9%, DU 11.2%, 718 3.7% 2
g2 =y mEuks 7 ZQ3} Qolo g Tolom A
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Table 2. Anthropometric characteristics of the study subjects by type of meal service and sex
Male Female
On-site Trcf::sronr(t?gg Total On-site troErf:Srorlﬁlwg Total
(n = 48) (n = 48) (n=296) (n=52) (=71 (n=123)
Height (cm) 1742 + 6.6” 1760 + 5.3 174.9 + 6.2 161.5 + 6.2 161.3 = 4.4 161.4+ 53
Weight (kg) 67.0 £12.6 67298 67.1 £11.5 50.3 + 8.4 50.1 £ 49 50.2 £ 6.6
BMI" 21.9 £ 3.1 21.6 + 2.5 21.8 £2.9 192 £28 192+ 1.6 192+22
On-site Externql e Male Female ¥
fransporting
Underweight” 3( 20.5)° 27 (1 25.2) (13.5) 37 (130.1)
N [* . 9 4. 4.2 4 .
orma . 7 (59.8) 69 ( 64.5) 3.904 (54.2) 84 ( 68.3) 42.026"
Overweight 6(14.3) 8( 7.5 2 (22.9) 2( 1.6
Obese” 6( 54) 3( 28 (9.4 -
Total 112 (100.0) 107 (100.0) 6 (100.0) 123 (100.0)

1) BMI: Body Mass Index = body weight (kg)/height (m?)
normal, 23.0—-25.0, overweight, >25.0 obese

2) M+SD 3)n (%) 4)Based on BMI; < 18.5, underweight, 18.5-22.9,

* p<0.001
Table 3. Food behaviors and food habits by the study subjects n (%)
Service type Sex
On-site ExTernql $ Male Female $
fransporting
Criteria of food choice Taste 46 (41.4) 71 (66.4) 23.435"* 52 (54.7) 65(52.8) 1.612
Nutrition 22 (19.8) 12 (11.2) 17 (17.9) 17 (13.8)
Preference 22 (19.8) 3(28 9 (9.5 16 (13.0)
Hygiene 19 (17.1) 17 (15.9) 14 (14.7) 22 (17.9)
No concern 2(1.8) 4(3.7) 3(3.2 3(24)
Reason for eating Nutrition intake 29 (25.9) 16 (15.0) 9.129* 14 (14.6) 31(25.2) 4.213
Hunger 53 (47.3) 68 (63.6) 59 (61.5) 62 (50.4)
Joyfulness 22 (19.6) 21 (19.6) 19 (19.8) 24 (19.5)
Habitually 8(7.1) 2(1.9 4 ( 4.2 6( 4.9
Others - - -
Influence on eating habits Family 50 (44.6) 60 (56.1) 9.400 (51 .0) 61 (49.6) 7.660
Friend 27 (24.1) 18 (16.8) 1(21.9) 24 (19.5)
School 22 (19.6) 22 (20.6) 3(13.5) 31 (25.2)
Media 9 (8.0 1(09) 7(73) 3(24)
Others 4 ( 3.6) 6( 5.6) 6 (6.3 4 ( 3.3)
Frequency of having breakfast Everyday 61 (54.5) 65 (60.7) 0.891 4 (66.7) 62 (50.4)  6.005
Occasionally 32 (28.6) 26 (24.3) 9 (19.8) 39 (31.7)
None 19 (17.0) 16 (15.0) 3(13.5) 22 (17.9)
Importance of meal Breakfast 24 (21.4) 9( 8.4) 9.920" 7017.7) 16 (13.0) 4.320
Lunch 37 (33.0) 53 (49.5) 2 (33.3) 58 (47.2)
Dinner 51 (45.5) 45 (42.1) 7 (49.0) 49 (39.8)
Unbalanced diet Yes 37 (33.0) 60 (56.1) 11.772* 5 (46.9) 52 (42.3) 0.462
No 75 (67.0) 47 (43.9) 1 (53.1) 71 (57.7)

P <0.05, *+: p<0.01, ***: p<0.001
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Table 4. Preference scores of the food items by the study subjects
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Table 6:& 4150] thet 7|55 24} Aapolek. el of
3 SIS /)5 i A @04, Bt (389), Zuli 3.83)

Servicetype Sex
On-site External fransporting Male Female
Rice 3.36 +0.97" 3.63 +0.98" 3.57 £1.03 3.42£0.93
Meat/Poultry 371 +1.03 426 +0.82"" 427 +0.86 3.76 £0.99*
Vegetable 3.27 £0.99 3.40 £0.90 3.40 £0.95 3.28 £0.95
Fish 3.21 £0.96 3.09 £ 1.04 3.22 £0.99 3.11£1.01
Seaweed/Shellfish 3.41 £1.01 3.32+£1.22 3.39 £1.22 3.35+1.03
Fruit 3.84 £0.96 4.42 +0.77"* 4.20 £0.90 4.07 £0.93
Milk/Milk products 3.49 £0.96 3.85+0.95" 3.75+1.03 3.60 + 0.92
Fat/Oils 3.16 £0.95 2.84 +1.00 3.11£1.07 2,92 £0.91
1) M+SD 2) Significantly different from on-site service or sex by t-test
*: p<0.05 **: p<0.01, ***: p<0.001
Table 5. Preference scores of cooking methods by the study subjects
Service type Sex
Total - -
On-site External fransporting Male Female
Stew 3.53+0.94" 3.35+0.91 3.72£0.93" 3.51+£1.02 3.54+0.88
Soup 3.45+£0.89 3.36 £0.91 3.55£0.87 3.50 £ 1.01 3.41 £0.80
Roasting 3.52 £0.94 3.38 £0.98 3.67 +0.89* 3.53£1.13 3.51£0.77
Pancake 3.50 £0.96 3.47 £0.98 3.52 +0.95 3.58 £ 1.01 3.43+£0.92
Braising 3.50 +0.93 3.45+£0.99 3.56 £0.86 3.57 £1.01 3.45+£0.86
Frying 3.58 £ 1.04 3.47 £1.04 3.68 £ 1.04 3.65+£1.15 3.52+£0.95
Broiling 3.68 +0.98 3.51 +1.01 3.87 £0.91* 371 +1.09 3.67 +0.88
Steaming 3.68 £0.99 3.55+£1.00 3.81 £0.96 3.75+1.04 3.63 £0.95
Uncooked vegetables/Salad 3.54 £0.98 3.42 £0.99 3.67 £0.96 3.46 £1.08 3.61 £0.89
Blanching 3.16 £0.95 3.31 £1.00 3.01 +0.86" 3.10£1.00 3.21 £0.91

1) M £ SD 2) Significantly different from on-site service or sex by t-test

*: p<0.05, **: p<0.01



Table 6. Preference scores of staple foods by the study subjects
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Service type Sex
fofol On-site troE:stE)nrﬁ:\g Male Female
Boiled rice Plain rice 404+0.82" 4.06+0.81 4.01 £0.84 4.19 £0.81 3.92 £0.82*
Barley rice 3.71 £0.90 3.73+0.83 3.69 £0.97 3.78+0.94  3.66 +0.86
Unpolished rice 3.88 +0.82 3.86 +0.76 3.90 + 0.88 3.93+0.90 3.84+0.75
Black rice 3.83£0.86 3.80 +0.78 3.85+0.93 3.73+0.95 3.90+0.77
Rice with beans 299+1.18  339+1.00 256+ 1.21"* 303+£1.16 295+1.20
Rice with red-beans 288+1.22  328+1.11 2.46 +1.19™* 286+1.26 2.89+1.19
Rice with prosomillet 3.51 £0.94 3.64 +0.96 3.37 £091* 3.47 +1.06 3.54 +0.84
Rice with glutinous millet 3.52+0.91 3.61 £0.88 3.42 +£0.92 3.48 +1.03 3.54 +0.80
Rice with sorghum 3.55+0.92 3.61 £0.90 3.49 £0.94 3.53+1.05 3.56 £ 0.81
Rice with mixed grains 3.56 £0.94 3.70£0.85 3.42 +1.02° 3.53 £ 1.04 3.59 £0.87
One dish food  Bibimbop 4.07 £0.96 4.09 +0.87 4.06 +1.06 4.05 +1.09 4,09 +0.86
Rice cooked with bean sprouts 3.60 +1.05 3.66 +0.98 3.53+1.13 3.42+1.19 3.74+091%
Fried rice 4.19+£0.84 4.10 +0.79 4.28 +0.89 4.24 +0.90 4.15+0.80
Rice with black bean sauce 4,00 £ 1.01 4.05+£0.86 3.95+1.14 4,08 £ 1.04 3.94 £0.98
Curry-rice 391 +1.16 4.16 +0.93 3.65+1.33" 4.05+1.21 3.80+1.12
Omelette-rice 4.18 £ 0.90 4.16 +0.80 421 +£0.99 4.26 +0.91 4.12 +0.88
Rice served with toppings 4.15+0.85 4.09 +0.84 421 +0.87 4.22 +0.87 4,09 +0.84
Noodles Spaghetti 4.23 +0.99 4.22 +0.98 423 +1.01 428+1.02 4.19+0.97
Banquet Noodles 4.10 +1.03 4.18 +1.01 4,02 +1.05 410+1.13 4,10 +£0.95
Udon 4,19 £0.98 4.30 +0.89 4,07 £ 1.05 4,27 +1.03 4.12+0.93
Sujebi 3.81£1.12 4,06 +1.00 3.55+1.18" 3.84+1.20 3.79 £ 1.05
Jjolmyun 3.85+1.19 4,03 +1.09 3.66+1.27* 3.86 +1.29 3.84+1.11

1) M+SD 2) Significantly different from on-site service or sex by t-test

*: p<0.05, **: p<0.01, **+: p<0.001
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Table 7. Preference scores of soups and stews by the study subjects

Total Service type Sex
On-site External fransporting Male Female
Beef soup 3.94+0.92" 3.94+£0.82 3.93£1.01 4,00 £ 0.99 3.89 £0.85
Seaweed soup 3.72+1.01 3.82+£0.87 3.61 £1.13 3.63+1.14 3.79 £0.89
Bean sprout soup 3.38 +1.02 3.65 +0.89 3.10 + 1.08"* 3.27 £ 1.09 3.47 £ 0.96
Fish cakes soup 3.54+1.03 3.76 +0.88 332+1.12° 3.55+1.10 3.54+0.97
Dried pollack soup 3.05+1.14 3.46 £ 1.01 2,61 £1.11% 3.07£1.20 3.02+1.10
Dumplings soup 3.62+1.08 3.81 +0.89 3.41 +1.22° 3.63+1.21 3.61 +£0.97
Korean sausage soup 3.54+1.13 3.85+0.88 3.22 +1.28" 3.55+1.20 3.54+£1.09
Spicy beef soup 3.88 £0.90 3.96 £0.84 3.79 £0.95 3.98 £0.97 3.80 £0.83
Egg soup 3.41 £1.05 3.70 £0.92 3.10 + 1.09™ 3.34+£1.19 3.46 £0.92
Soybean paste stew 3.76 £ 1.00 3.85+0.87 3.66 £ 1.11 3.73+1.14 3.78 +0.87
Kimchi stew 3.86 £0.93 3.87£0.85 3.86 £ 1.01 3.81 +1.00 3.90£0.88
Spicy sausage stew 3.90 + 0.98 3.82+0.92 3.99 +£1.03 4.01 +0.95 3.82+1.00
Spicy soft tofu stew 3.70+1.05 3.71£0.95 3.69 £1.16 3.71£1.10 3.69 £1.02
Spicy pork rib hangover stew 4.08 = 0.91 4.00 +0.89 4.16 +0.93 4.10+0.98 4.06 +0.86
Short rib soup 4.12 £0.90 4.09 £0.81 4.16 £0.98 4.19 £0.97 4.07 £0.84
Thick beef bone soup 3.95+0.95 4.01 £0.80 3.89 +1.08 3.98 +1.03 3.93+0.89
Ginseng chicken soup 4.13+£0.88 4.09 £0.84 4.17 £0.93 4.22 +£0.88 4.06 £0.88

1) M+SD 2) Significantly different from on-site service or sex by t-test

*: p<0.01, **: p<0.001
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Table 8. Preference scores of main dishes with various cooking methods by the study subjects

2 943t Hol

Service type Sex
fofal On-site TroE:sfS:;ﬁlng Male Female
Stir-fried Pumpkin 3.32+1.09" 3.55+1.02 3.07 £ 1.1 3.06+1.13  3.51 +1.02"
Mushrooms 3.35+1.07 3.48 £ 0.96 321+ 1.16 3.16+1.14  3.50+0.99*
Potato 3.71+£0.88 3.74+0.81 3.68 £0.95 3.59 +0.94 3.80+0.83
Fish cake 3.43 £0.99 3.60 £ 0.87 3.26 = 1.07* 3.43+1.04 3.44+094
Tuna & kimchi 3.79 +0.98 3.76 £0.95 3.81+£1.02 3.54+1.05 3.98+0.89"
Ham & greens 3.65 £ 0.94 3.75+0.88 3.54 +1.00 3.64+£1.02 3.66 £0.89
Anchovies 3.60 £ 1.01 3.70 £ 0.90 3.50 £ 1.11 3.41+1.09 3.75+0.92°
Filefish fillet 3.37 +1.09 3.63+1.01 3.09 + 1.10"* 3.25+1.19  3.46+0.99
Squid duruchigi 3.60 = 1.05 3.77 £0.92 3.43+1.15% 3.53+1.13  3.66+0.98
Bulgogi 4.20 +0.87 4.03 +0.90 437 +0.82* 424+091 416+0.84
Roasted pork 4.23+0.86 416 +0.81 4.30 +0.90 427 +0.86 420+0.86
Korean sausage 377 +1.16 4.08 +0.84 3.44 +1.35" 3.69+1.17 383+1.16
Chicken ribs 432+0.87 421 +0.81 442 +091 435+0.93  4.28+0.82
Japchae 3.96 +£0.92 3.96+0.84 3.97 £1.00 3.88+1.02 4.03+0.84
Tteokbokki 3.83+1.12 3.91 +0.99 3.75+1.24 3.63+1.23  3.99+1.00"
Braised/Steamed  Short Ribs 4.30+0.85 414+0.84 4.47 +0.83" 435+0.85 4.26+0.85
Chicken 4.25+0.87 413+0.84 437 +0.90* 426 +094  424+0.82
Eggs 3.91+0.96 4,00 +0.84 3.82+1.06 3.84+1.08 397+085
Soft soybean curd 3.79 £ 1.64 4.05+1.92 3.52+1.25 3.77 +2.21 3.81 +1.01
Potato 3.71+0.99 3.87 +£0.90 3.55+1.07* 363+ 1.14 378+0.86
Soysauce cooked beans 327 +1.18 3.71£1.01 2.80 + 117" 327+1.22 327+1.15
Lotus root 320+ 1.18 3.62+1.07 276+ 1.14%* 3.06+1.25 330+1.12
Fishcake 3.44 +1.06 3.78 +0.93 3.08 +1.07*** 3.42+1.15  3.46+0.99
Anchovies 3.47 £1.02 3.70 £0.93 3.23 £ 1.06* 335+ 1.12  3.56+0.92
Egg of quail 3.81 +0.96 3.89 +0.90 3.73+1.01 3.80+1.06 3.82+0.87
Beef 3.98 +0.90 3.99 +0.84 3.96 +0.95 398+0.99 3.98+0.8]
Meatball 3.71+1.08 3.92+0.88 3.49 +1.22% 389 +1.09 3.57 +1.06*
Vienna sausage 3.72+1.09 3.91+0.93 3.52+1.21% 385+ 1.13 3.62+1.04
Mackerel 333+ 1.13 3.61 +1.06 3.04+ 1,12 3.19+1.26  3.44+1.00
Fried Hamburger steak 3.95+1.01 413+0.85 3.77 £1.12% 428 +0.93  3.69 +0.99"*
Pork cutlet 410 +0.94 416 +0.87 404+ 101 435+0.87 3.90+0.94"*
Sweet and sour pork 4.06 +0.99 416 +0.85 3.96+1.12 432+093 3.86+0.99"
Chicken 427 +0.87 4.26 +0.84 4.29 +0.91 4.45+0.87 4.14+085"
Chicken with sweet sauce 4.30 +£0.85 425+ 0.86 4.36 +0.83 4.50 +0.82 4.15 +0.84™*
Seafood balls 3.55+1.18 3.89 £0.94 3.19 + 1.29%* 3.66+1.13  3.46+1.21
Vegetables 3.79 £ 1.06 3.90 + 1.00 3.66 £ 1.10 385+ 1.14 373+0.98
Fish fry 3.31+1.23 3.72+1.03 2.87 £ 127 334+131 328%1.16
Dumpling 3.66+1.12 3.89 +0.97 341 +1.21% 381 +1.19 3.54+1.05
Pancakes 3.70+1.02 3.91 £0.90 3.48 £ 1.10** 375+ 1.09 3.66+0.97
Sugar glazed sweet 3.93 £0.99 4,02 +0.90 3.84 +1.07 3.81 £1.13 4.02£0.85
potato wedges
Rolled omelet 3.86+1.01 3.96 +0.93 3.77 £1.09 3.81+1.15 3.90+0.90

1) M+SD 2) Significantly different from on-site service or sex by t-test
#1p<0.05, ##: p<0.01, ***: p<0.001
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Table 9. Preference scores of side dish by the study subjects

Total Service type Sex
ota
On-site External fransporting Male Female
Seasoned dish  Acorn jelly salad 3.48 +1.06" 3.75+0.84 3.20 + 1,19 3.49 £ 1.18  3.47 +0.97
Fresh vegetables 3.58 +1.04 3.65 +0.88 3.50 +1.19 350+ 1.14  3.64+0.96
Laver 3.44+1.00 3.57 £0.87 3.30+1.10" 326+108 3.58+091"
Bean sprouts 3.42+0.96 3.65+0.84 3.18 £ 1.03"* 327+1.11  3.54+0.8]
Balloon flower roots 2.97 +1.08 3.38+£0.99 2.53 £0.99"* 286+1.09 3.05+1.06
Spinach 3.26 +1.02 3.51+0.95 2.99 +1.03" 3.16+1.18 3.33+087
Young radish 3.07+1.10 3.44+1.03 2.68 +1.04™* 296+120 3.15+1.02
with soybean paste
Squid 3.39+1.10 3.62+0.85 3.16+1.27* 332+1.20 3.45+1.02
Dried slices of daikon 3.42 +1.06 3.57 £0.96 3.26+1.14" 3.33+1.23 3.49+£0.91
Uncooked cucumber 3.33+£1.06 3.54 +0.93 3.12+1.16" 3.22+1.10 3.42+1.03
Uncooked daikon 3.29 +1.05 3.56 +0.89 3.00 + 112" 3.27+1.14 3.30+0.97
Ssam 3.65£1.02 3.66 £0.92 3.64+1.13 3.56+1.18 3.72+0.88
Vegetable salad 3.68 £1.03 3.72+0.89 3.63x1.16 3.66£1.11  3.69 £0.97
Fruit salad 3.97 £1.02 4.05+0.89 389 +1.14 395+1.10 3.99+0.95
Kind of kimchi ~ Baechugimchi 3.84 +0.91 3.81 £0.88 3.88 +0.95 3.93+0.93 3.78+0.89
Kkakdugi 3.54 +0.99 3.77 +£0.85 3.30 + 1.07* 3.55+1.06 3.53+0.94
Chonggak kimchi 3.48 £1.02 3.76 £ 0.86 3.20 + 1.09™* 3.47£1.14  3.50£0.92
Seokbakiji 3.40 +1.08 3.66 +£0.94 3,13+ 1.14™* 3.26+1.18 3.51+0.98
Korean-leek kimchi 3.47 +1.00 3.64 +0.90 3.29 +1.06™ 333+1.10 3.58=0.90
Sesame leaf kimchi 3.62 £1.01 3.63+£0.93 3.61 £1.09 3.52+1.12 3.70x0.90
Stuffed cucumber pickles  3.42 £ 1.05 3.61 +0.97 321 +1.10" 3.36+1.15 3.46+£0.97
Pickles 3.09 £1.16 3.47 £ 1.06 2.69 +1.14™* 299+1.25 3.17+1.08
Pickled radish 3.21£1.12 3.59+1.02 2.82 +1.08™" 3.01+1.23  3.29+1.02
1) M£SD 2) Significantly different from on-site service or sex by t-test
#:p<0.05, **: p<0.01, ***: p<0.001
Table 10. Preference scores of dessert by the study subjects
Service type Sex
Total - -
On-site External fransporting Male Female
Rice cake 3.98 +1.04" 4.03 £ 0.91 3.93+1.17 3.95+1.23 4.01 £0.87
Bread 420 £0.96 4.16 +0.85 4.24+1.05 4.14+1.14 4.25 +0.79
Drink 4.37+£0.79 4.24+0.81 450 £0.76™ 4.47 +0.85 4.29 +0.74
Fruit 4.35+0.83 4,22 £0.79 4.48 +0.85" 4.32 £0.97 4.37 +£0.70
Milk/milk products 4,28 £1.57 429 +1.99 4,28 +0.96 4.24 £0.99 4.32+1.90

1) M+ SD 2) Significantly different from on-site service or sex by t-test

* p<0.05
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