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Acceptance of Vegetable Menus of a School Lunch Program by
High School Students in Seoul and its Association with Health and
Dietary Behavioral Factors

Jae-Hee Hong' and Mi Sook Cho**

'Department of Foods & Nutrition, Kookmin University
*Department of Nutrition Science & Food Management, Ewha Womans University

Abstract This study was conducted to investigate the acceptance of vegetable menus by high school students and the
factors that influence the acceptability. Second-grade high school students (n=389) in Seoul were asked to assess their
acceptability of vegetable menus and plate waste, and answered survey questions concerning their demographic characteristics,
health-related attitudes, dietary attitudes, dietary habits, and nutritional knowledge. Overall, the menus containing items that
were sweet or familiar to the subjects were preferred. Acceptability was significantly associated with the amount of
consumption. The acceptability was correlated with dietary habits, dietary attitudes, nutritional knowledge, and several
health-related variables. The vegetable-liking groups showed significantly higher scores concerning dietary habits, dietary
attitudes, and nutritional knowledge, but did not exhibit a specific pattern of association with the health-related variables.
This result implies that intervention strategies focusing on changes in cognitive and/or hedonic factors, such as nutritional
education or flavor-flavor learning, would be beneficial for increasing students’ acceptance of vegetable menus.
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Table 1. General characteristics of the subjects

.. Percentage
Characteristics Number %)
Boys 116 29.8
Gender Girls 273 702
Under 40 0 0.0
40-44 50 12.9
Father’sage  45-49 206 53.0
50-54 1 28.5
Over 55 19 4.9
Under 40 6 1.5
40-44 127 32.6
Mother’s age  45-49 184 473
50-54 56 14.4
Over 55 12 3.1
Middle school 4 1.0
Father’s High school 89 229
education College dropout 32 8.2
College graduate 190 48.8
Graduate school 69 17.7
Middle school 8 2.1
Mother’s High school 138 35.5
education College dropout 24 6.2
College graduate 171 44.0
Graduate school 42 10.8
Table 2. Phyiscal charactersistics of the subjects
Boys Girls
Age 16.6(0.5)" 16.5(0.6)
Height 175.3(5.1) 161.5(11.2)
Body weight 66.0(10.4) 51.8(7.0)
BMI 20.9(4.7) 17.4(6.8)
YMean (standard deviation)
Table 3. Distributions of BMI
Classification BMI range Boys Girls
Underweight under 18.5 17(14.2)" 73(26.2)
Normal 18.5-22.9 75(62.5) 150(53.8)
Overweight 23.0-24.9 10( 8.3) 19(6.8)
Obese over 25.0 17(14.2) 7(2.5)
No answer 1(0.8) 30(10.8)

YNumber of responses (%)
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Table 4. Health-related variables

% of response

Variables
Boys Gitls Total y*value"
Self-rated health status 0.93
Healthy 61.7 66.7 65.0
No disease, but not healthy 33.0 29.3 30.3
Seem to have a disease 52 4.0 44
Have a disease 0.0 0.0 0.0
Frequency of excercise 83.07%**2)
Everyday 25.0 5.1 11.1
5-6 times/week 12.1 4.8 6.9
3-4 times/week 30.2 114 17.0
1-2 times/week 26.7 46.5 40.6
Never 6.0 32.2 244
Excercise time 54.71%%%
0 min 43 18.3 14.2
less than 30 min 6.9 20.5 16.5
30 min-1 hr 37.9 414 40.6
1-2 hr 345 15.8 214
2-3 hr 11.2 2.9 5.4
more than 3 hr 5.2 1.1 1.8
Satisfaction on body shape 18.07**
Never satisfied 9.6 13.6 12.4
Not satisfied 36.5 449 423
So-so 28.7 29.8 29.4
Satisfied 18.3 10.7 12.9
Very satisfied 7.0 1.1 2.8
Interest in weight control 30.36%**
Never interested 129 3.7 6.7
Not interested 15.5 4.7 8.2
So-so 18.1 16.3 18.0
Interested 414 39.2 42.8
Very interested 12.1 26.6 242
Experience in weight control 9.41%*
Never tried before 379 232 27.6
Have a plan 25.0 349 32.0
Tried before 37.1 419 40.5
Goal of the weight control 51.00%**
To gain weight 345 4.8 13.0
To lose weight 65.5 95.2 86.7
Parent’s interest in health and well-being 16.64%%2)
Never interested 52 1.8 2.8
Not interested 13.0 5.9 8.0
So-so 374 279 30.6
Interested 30.4 47.1 419
Very interested 13.9 173 16.2
Parent’s effort in maintaining healthy eating behavior 2.93
Strongly disagree 1.7 1.7 1.8
Disagree 7.8 33 4.9
Neither agree nor disagree 27.6 26.1 283
Agree 38.8 37.5 40.4
Strongly agree 24.1 224 244

Dy’-test to test significance of difference between boys and girls
2%p<0.05, **p<0.01, ¥**p<0.001

e HeF oSy kel 3 Aol freldom vEA o AEH

skom, dAH o= 648%/F S AT AHEL FA] Agde Wit TP
Qs =gt vk Seste] Hel A7 2 Aol ik 4 T o) HukHo® A
A5 A wrFaisith T AATK(Table 5). 2157
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Table 5. Dietary habit of the subjects
Mean score
Question items" -
Boys Girls Total t-value?
1. I have various vegetables 3.6(1.4) 3.6(1.4) 3.6(1.4) -0.21
2. I have various fruits 3.9(1.3) 4.0(1.3) 4.0(1.3) -0.78
3. T drink milk 3.7(1.4) 3.1(1.4) 3.3(1.5) 3.97#%%
4. 1 have protein foods, including meats, fishes, eggs, soybeans and tofu 4.3(1.2) 4.1(1.2) 4.1(1.2) 1.45
5.1 have balanced meal 4.0(1.3) 3.9(1.4) 3.9(1.4) 0.61
6.1 have instant foods 4.6(1.1) 4.9(1.0) 4.8(1.1) -2.27*
7. 1tend to overeat 4.6(1.2) 4.8(1.1) 4.7(1.2) -1.22
8. I replace meal with snacks 5.1(1.1) 5.1(1.0) 5.1(1.0) -0.53
9.1 skip meal 5.0(1.3) 5.2(1.1) 5.1(1.2) -1.64
10. I drink carbornated drinks 4.6(1.2) 5.3(1.0) 5.1(1.1) -5.65%%*
11. I have fast foods, including pizza and hamburgers 5.3(0.8) 5.5(0.8) 5.4(0.8) -1.71
Total score” 48.5(6.2) 49.3(6.6) 49.1(6.5) -1.04

YQuestions 6-11 were scored reversely to have high scores indicate desirable dietary habit.
ITwo-tailed, independent #test to test significance of difference between boys and girls

9Mean (Standard deviation).
9%p<0.05, **p<0.01, **¥p<0.001
Total score of 10items (possible score:10-60)

Table 6. Dietary attitude of the subjects

Mean score
Question items"
Boys Girls Total t-value?
1. I have no reason to change the current diet as long as I am satisfied with it 2.9(1.0)" 3.0(1.1) 3.0(1.1) -1.05
2.1 am trying to eat foods that I seldom had before, if they are good for health 3.3(1.2) 3.1(1.0) 3.1(1.1) 1.72
3. I choose nutritious foods over my favorites 2.8(1.0) 2.6(1.0) 2.7(1.0) 2.22%
4. If I take a vitamin pill or invigorant tonics, I don’t have to worry about my health 34(1.1) 3.6(1.0) 3.5(1.0) -1.06
5. Eating can solve problems due to boredom or anger 3.6(1.2) 3.3(1.3) 3.4(1.3) 2.79%*
6. 1 am interested in health and nutrition 2.8(1.2) 2.8(1.1) 2.8(1.1) -0.52
7. 1 always take care not to take too much salt 3.3(1.2) 3.7(1.1) 3.6(1.1) -2.86%*
8. I like to eat what I used to eat than trying new foods 2.7(1.1) 2.5(1.1) 2.5(1.1) 1.72
Total scores” 24.8(3.2) 24.4(3.2) 24.5(3.2) 0.95

YQuestions 1,4,5,8 were scored reversely to have high scores indicate desirable dietary attitude.
ITwo-tailed, independent r-test to test significance of difference between boys and girls

Mean (standard deviation)
Pp<0.05, **p<0.01, ***p<0.001
YTotal score of 8 items (possible score: 8-40)
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Table 7. Correct-answer rate and total scores of nutritional knowledge

% of correct answer

Question items x> value?
Boys  Girls  Total
1. Margarine yield more than twice as much energy for the same mass as does rice 62.1 70.0 67.6 6.05%?
2. Excessively consumed carbohydrate is converted to body fat 59.5 71.2 67.7 5.30
3. Intake of vitamin in the form of a synthetic formula pill is more beneficial than consumption of natural 71.3 77.0 75.3 2.96
forms through foods

4. Green and yellow vegetables are good source of vitamin A

5. The need of vitamin B group is increased by energy expenditure
6. High fiber food is good for obesity prevention

7. Vitamin D deficiency is leading to night blindness

8. If we have sufficient amount at lunch and supper, skipping breakfast is not harmful for health 65.5 83.0 77.7

9. Cholesterol is necessary for body maintenance
10. Fresh foods are more nutritious than processed foods

48.3 56.1 53.8 3.01
15.5 11.0 12.3 1.93
42.6 55.2 514 8.95%
33.6 46.9 429 8.22%
15.79%**
58.2 60.7 60.0 0.21
69.6 78.7 76.0 3.51

11. Fruit juice contains more fiber and less calorie compared to the same mass of unprocessed fruit. 31.0 474 424 8.86*

12. Cooking oils contain more trans-fatty acids than margarine
13. Restricting water intake is recommended for weight loss
14. Calcium and protein deficiency leads to anemia

35.1 32.7 334 4.15
56.1 75.2 69.5 14.54%*
29.6 35.7 339 1.75

15. Vitamins and minerals are required for the regulation of the body's metabolic functions 57.0 57.5 574 0.09

16. Sugar-free juices contained no sugar

414 51.9 48.7 4.46

17. Unsaturated fatty acids, which are abundant in cold water oily fish, decrease blood cholesterol level  56.9 52.6 53.9 1.99
18. Increased number of fat cell due to child obesity can be decreased after weight loss 259 37.0 33.7 4.62

19. Nutrient requirements are all equal regardless of sex and age
20. Dark green vegetables are more nutritious than light colored one

68.1 77.0 74.4 3.43
35.7 42.6 40.5 1.86

Total scores®

9.1(5.3) 10.7(4.9) 10.2(5.1) -33.13%**

Dy>-test to test significance of difference between boys and girls
2%p<0.05, **p<0.01, ¥**p<0.001

*Mean (SD), p-value by r-test to test significance of difference between boys and girls
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Fig. 1. Mean acceptabolity of menu category. Different alphabet
letter indicates significant difference in total acceptability score
among different categories (a=0.05). Asterisk next to menu indicates
significant differences in acceptability scores between boys and girls
(o=5).
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Table 8. Acceptability of vegetable menus of the high school lunch program

Mean acceptability score”

Menu category Menu items t-value®
Boys Girls Total®
Potato soup 3.4(0.94)* 3.2(0.82)° 3.3(0.87) 2.43%9
Leaf beet doenjang soup 3.2(0.94)™¢  3.1(0.83)™ 3.1(0.86)™ 0.52
Kimchi soup 3.3(0.96)*%  3.3(0.81)° 3.3(0.86)° 0.06
Swiss chard doenjang soup 2.9(1.00) 3.0(0.92)* 3.0(0.94) 0.22
Dried outer leaves of chinese cabbage doenjang soup 3.3(0.97)°€  3.2(0.87) 3.2(0.90)° 0.75
Seaweed soup 3.5(1.17¢ 3.6(0.89)° 3.5(0.98)* 0.47
Squid radish soup 3.1(1.01)* 3.0(0.96)* 3.0(0.98)™ 0.69
Beef radish soup 3.8(0.97) 3.5(0.94) 3.6(0.95)" 2.37*
Soup /Stews  Spinach doenjang soup 3.1(0.98)® 3.1(0.85)™ 3.1(0.89)™ 0.10
Soybean sprout soup 3.4(1.04)% 3.3(0.89)° 3.3(0.94) 0.93
Zucchini doenjang soup 3.2(1.04)™¢  3.2(0.89)" 3.2(0.93)™ 0.16
Stew of dried outer leaves of chinese cabbage in beef bone stock  4.2(0.94)% 3.5(0.96)° 3.6(1.00) 2.84%*
Potato stew 4.0(1.01)% 4.0(0.93)" 4.0(0.94) 1.71
Kimchi stew 3.9(1.04) 3.8(0.88)° 3.8(0.92)® 1.84
Zucchini doenjang stew 3.3(1.03)°®  3.3(0.85)° 3.3(0.90) 0.02
Botton mushroom cream soup 3.8(1.11) 3.5(1.19)¢ 3.6(1.18)F 2.00%*
Vegetable cream soup 3.8(1.11) 3.5(1.20)¢ 3.6(1.18)F 2.27*
Stir-fried potato 3.7(0.95) 3.6(0.84)" 3.6(0.88)* 1.42
Stir-fried potato with mixed vegetables 3.5(1.01) 3.3(0.90)° 3.4(0.93) 1.80
Stir-fried dried green laver 2.8(1.12)" 2.9(0.99)° 2.9(1.03)* 0.51
Stir-fried kimchi 3.6(1.07)° 3.7(0.94)" 3.7(0.98)" 0.68
Stir-fired mushroom with mixed vegetables 3.0(1.16)* 2.9(1.10)° 2.9(1.12)° 0.22
oo Stir-fried broccoli 2.7(1.14) 2.8(1.17)° 2.8(1.16)" 0.77
St;féifd Stir-fried stem of garlic 2.7(1.23)° 2.6(1.16)" 2.6(1.18)" 0.96
Stir-fried dried fish slices with peanut 2.8(1.09)° 2.8(1.06)"° 2.8(1.06)" 0.17
Stir-fried seaweed stem 2.7(1.24) 2.8(1.19)° 2.8(1.21y* 1.28
Stir-fried lotus root with dried shrimp 2.7(1.15) 2.8(1.02)° 2.8(1.06)" 0.27
Stir-fried young radish leaf 2.9(1.16) 2.8(1.03)° 2.8(1.06)" 0.68
Stir-fried soybean sprout 3.2(1.06)° 3.2(0.95) 3.2(0.98)c 0.16
Stir-fried zucchini 2.8(1.15)" 2.9(0.99)° 2.8(1.04)* 0.04
Kimchi pancake 4.0(0.96) 4.0(0.97)° 4.0(0.97)* 0.02
Leek and mixed vegetables pancake 3.9(1.00)** 3.8(0.99)° 3.8(1.00)° 1.12
) Pan-fried butternut squash 3.6(1.18)* 3.5(1.11) 3.5(1.13)° 1.10
G“lfkfdc/l Scallion and seafood pancake 3.8(1.12)® 3.8(0.97) 3.8(1.07) 0.08
P e Pan-fried zucchini 36(1.19¢  3.5(1.07¢  3.5(L11) 1.00
Grilled laver 3.9(0.94)™ 3.9(0.97)™ 3.9(0.96)" 0.36
Grilled buttered small whole potato 4.0(1.02)> 4.0(1.06)> 4.0(1.05)° 0.40
Grilled sweet corn 4.2(0.85)° 4.2(1.01)° 4.2(0.96)° 0.45
Braised burdock 3.1(1.27) 2.9(1.09)* 2.9(1.15) 1.86
Braised  Braised lotus root 3.1(1.30)* 3.0(1.13)° 3.1(1.18)? 0.46
items Braised potato 3.9(0.94)° 3.6(1.03)° 3.7(1.01)° 2.81%*
Braised small whole potato 3.9(1.07)° 3.7(1.09)¢ 3.7(1.09) 1.46

YMean (standard deviation)

IDifferent alphabet letters indicate significant differences between menu items within a menu category.

dttest to test significance of difference between boys and girls
Pp<0.05, **p<0.01, ***p<0.001
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Table 8. Continued

Mean acceptability score”

Menu category Menu items t-value®
Boys Girls Total®
Fried potato 430770 430850  43(0.83) 0.35
Fried items Fried sweet potato with rice syrup 3.9(1.01)* 4.3(0.84)° 4.2(0.91)° 3.25%*
Fried mixed vegetables 3.9(1.08)* 3.8(1.10)* 3.8(1.10) 1.26
Fried laver roll 420097y 3.9(1.09¢  3.9(1.06) 2.68%*
Swiss chard ramul 28105  2.8(1.02°  2.8(1.03)" 0.07
Blanched broccoli 301190 32121)F  32(121)% 155
Mungbean sprout namul LIS 31109 3.1(1.12) 0.09
Neamd Spinach namul L4 32097 32(1.02)% 0.92
(Seasoned Soybean sprout ramul 33(L1Y 34(095¢  3.4(1.00) 0.85
cooked Young radish leaf namul 20113 3.0(1.03F  3.0(1.06)" 0.60
vegetables) Chamnamul 3.0(1.08)*  2.8(1.01) 2.9(1.03)% 1.08
Chinamul 28121 27(1.08°  2.7(112)y" 0.62
Tangpyeongchai 2.8(1.18)* 2.8(1.00)° 2.8(1.05)™ 0.21
Crown daisy namul 25(1.16¢ 250987  2.5(1.03) 0.06
Pickled pepper muchim 3.0(1.09)™¢  2.7(1.02)* 2.8(1.05)® 2.76%*
Dry squid and mixed vegetable muchim 3.0(1.01)¢  3.0(1.02)>¢ 3.0(1.02)c%" 0.06
Jjolmyeon and mixed vegetable muchim 3.5(1.05)" 3.7(1.03)™ 3.6(1.04)y™ 1.44
Mungbean jelly and mixed vegetable muchim 3.3(1.03)%%  3.6(1.12)m 3.5(1.04)™ 2.20%
Three-colored vegetables seasoned with mustard sauce 3.0(1.03)™¢  2.8(1.04)° 2.9(1.04)>¢ 1.58
Pickled perilla leaf muchim 3.4(1.12) %" 3.6(1.12)™ 3.6(1.12)™ 1.78
Bellflower root saengchae 2.8(1.08)* 2.6(1.13)* 2.6(1.12)* 2.15%
Dried radish muchim 33(L10YE 35113 35(L16" 16l
Radish saengchae 200120 3001 30101 1.9
Chinese cabbage gutieolyee 3.1(1.09)%¢  3.3(1.10)  3.3(1.10)* 0.31
Muchim Leek and mixed vegetable muchim 3.3(1.10)°%% 3. 1(1.07)%%  3.1(1.08)%" 0.01
(Seaa‘;grf:éafaw Lettus gutjeolyee 3A(LI0Y™  33(L09F"  3.3(1.08) 0.20
vegetables) Lettus and mixed vegetable muchim 3.3(1.06)0%%  3.2(1.07)%%  3.2(1.06)" 024
Konjac and mixed vegetable muchim 2.9(1.16)™ 2.9(1.09)° 2.8(1.08)>¢ 0.40
Cucumber saengchae 2.8(1.09) 2.9(1.14)* 2.9(1.15)° 0.10
Pickled cucumber muchim 3.3(1.09)%%  3.1(1.08)*%  3.1(1.08)% 1.20
Chickery and mixed vegetable niuchim 3.2(1.09)%  31(1.14)%*  3.1(1.10)%" 1.62
Mexican salad 3.6(1.06)" 3.8(1.05)" 3.7(1.05)" 1.61
Cabbage salad 320104 34111 33(1.10)M 0.98
Lettus salad 320116 351068 3.5(1.07)" 1.66
Coleslaw 320116 32(LI1  32(1.12) 0.51
Corn salad 371.09" 39110y 3.9(1.10) 2.20*
Macaroni salad 350113 35(128)%  3.5(1.24)" 0.09
Kimchi fried rice 43(088)° 420085  42(0.86) 125
Mixed vegetables fried rice 4.2(0.91)* 4.1(0.91)% 4.1(0.91)* 145
Wild namul bibimbap 4.0(1.02)° 4.1(0.90) 4.0(0.94) 0.78
, Young radish leaf bibimbap 39113 381010  3.9(1.04) 0.86
OEZ'I;‘:‘SS}‘ Tuna and fresh vegetable bibimbap 41(L17)* 430085 4.2(0.96) 1.66
Vegetable wraps 401120  3.9(1.00)  3.9(1.04)* 0.34
Seaweed sujebi 37133)F  36(L17F  3.6(1.22) 0.22
Potato sujebi 410104 40096  4.0(0.98) 0.94
Kimchi udon 4.2(0.92) 4.1(0.93)%f 4.2(0.93)* 1.10

YMean (standard deviation)

IDifferent alphabet letters indicate significant differences between menu items within a menu category.
ttest to test significance of difference between boys and gitls

Dxp<0.05, **p<0.01, ***p<0.001
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Table 9. The reasons for leaving vegetable menus on the plate
Number of response
Reasons
1st choice 2nd choice 3rd choice Total
Never tasted before 9(2.3)" 11(2.8) 36(9.3) 56(4.8)
Not served in home often 12(3.1) 12(3.1) 40(10.3) 64(5.5)
Unfavorite vegetable 112(28.8) 80(20.6) 27(6.9) 219(18.8)
Too much distributed 6(1.5) 12(3.1) 16(4.1) 34(2.9)
Bad taste 118(30.3) 104(26.7) 33(8.5) 255(21.9)
Unfavorite cooking method 15(3.9) 30(7.7) 50(12.9) 95(8.1)
Unsuitable serving temperature 5(1.3) 10(2.6) 12(3.1) 27(2.3)
Served too often in the school cafeteria 1(0.3) 12(3.1) 25(6.4) 38(3.3)
Cause uncomfortable feeling (indigestion, allergy, etc) 1(0.3) 4(1.0) 22(5.7) 27(2.3)
Others 11(2.8) 3(0.8) 14(3.6) 28(2.4)

YNumber of responses (%)
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