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Evaluation of Vegetable Intakes according to Body
Mass Index of Adolescents in Chungnam

Eunah Ham' and Mi-Kyeong Choi’'

]Major in Nutrition Education, Graduate School of Education and
“Division of Food Science, Kongju National University, Chungnam 340-702, Korea

ABSTRACT The purpose of this study was to evaluate vegetable intakes according to body mass index (BMI) of
adolescents. For this, 400 middle and high school adolescents living in Buyeogun, Chungnam were classified into
underweight group, healthy weight group, and overweight group according to BMI, after which eating habits, daily
intake levels of vegetables, perception of vegetables, and vegetable-related eating habits were compared and analyzed.
As the reason for skipping breakfast, ‘Lack of time (44.3%)’ was the most frequently cited. In the case of unbalanced
food intakes, the underweight group and overweight group showed the highest response for ‘grain’ while the healthy
weight group showed the highest response for ‘vegetables’ with significant differences (P<0.001). Daily intakes of
one serving size of vegetables was 3.3 in the underweight group, 3.8 servings in the healthy weight group, and 3.8
servings in the overweight group, but there was no significant difference. However, frequency of vegetable intake
at lunch was once in the underweight group, which was significantly lower than 1.3 servings in the healthy weight
group and 1.4 servings in the overweight group (P<0.05). Regarding perception of vegetables, perception of ‘Vegetable
consumption helps to get beautiful skin’ (P<0.01) and ‘I eat vegetables or don't eat depending on a cooking method’
(P<0.05) were significantly higher in the underweight group. In the evaluation of vegetables-related eating habits,
preference for vegetables in the underweight group was lower than that in the healthy weight and overweight groups
(P<0.05). Summarizing the above results, vegetable intake by adolescents was generally low, and the frequency of
vegetable intake at lunch as well as preference for vegetables were significantly lower in the underweight group.
Studies to identify the relationships between adolescent body types and vegetable intakes are required.
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Table 1. General characteristics of the subjects
. . Total Underweight  Healthy weight Overweight 2
Variables Criteria (n=400) (n=82) (n=189) (n=129) ¥ -value
Two 5(1.3)" 1(1.2) 2(1.1) 2(1.6)
Three 30(7.5) 11 (13.4) 13 (6.9) 6(4.7)
. Four 196 (49.0) 44 (53.7) 95 (50.3) 57 (44.2)
;‘;;“lb:ramﬂy Five 109 (27.3) 16 (19.5) 52 (27.5) 41 (31.8) 11.837
Six 38(9.5) 8(9.8) 16 (8.5) 14 (10.9)
Seven 20 (5.0) 2(24) 10 (5.3) 8(6.2)
Nine 2(0.5) 0(0.0) 1(0.5) 1(0.8)
Elementary school graduation 27 (6.8) 4(4.9) 16 (8.5) 7(5.4)
Education Middle school graduation 148 (37.0) 41 (50.0) 61 (32.3) 46 (35.7) .
background High school graduation 156 (39.0) 27 (32.9) 83 (43.9) 46 (35.7) 22.482
of father Above university graduation 67 (16.8) 8(9.8) 29 (15.3) 30 (23.3)
Unknown 2 (0.5) 2(2.4) 0(0.0) 0(0.0)
Elementary school graduation 81 (20.3) 25 (30.5) 34 (18.0) 22 (17.1)
Education Middle school graduation 49 (12.3) 12 (14.6) 25(13.2) 12 (9.3)
background High school graduation 236 (59.0) 34 (41.5) 123 (65.1) 79 (61.2) 24.774
of mother Above university graduation 28 (7.0) 10 (12.2) 4(2.1) 14 (10.9)
Unknown 6(1.5) 1(1.2) 3(1.6) 2 (1.6)
<100 100 (25.0) 30 (36.6) 37 (19.6) 33 (25.6)
Income 100< and <200 68 (17.0) 17 (20.7) 34 (18.0) 17 (13.2)
(10,000 200< and <300 97 (24.3) 11 (13.4) 56 (29.6) 30 (23.3) 17.591
won/month) 300< and <400 129 (32.3) 24 (29.3) 58 (30.7) 47 (36.4)
400< 6 (1.5) 0(0.0) 4(2.1) 2 (1.6)
Father 6 (1.5) 4(4.9) 1(0.5) 1(0.8)
Charee to Mother 231 (57.8) 49 (59.8) 102 (54.0) 80 (62.0)
mealg Grandparents 134 (33.5) 27 (32.9) 67 (35.4) 40 (31.0) 14.573
Oneself 20 (5.0) 2(2.4) 13 (6.9) 5@3.9)
Others 9(2.3) 0(0.0) 6(3.2) 3(2.3)
Very interest 1(0.3) 0(0.0) 0(0.0) 1(0.8)
Interested in Interest 113 (28.3) 11 (13.4) 55(29.1) 47 (36.4)
dictary life Normal 166 (41.5) 20 (24.4) 86 (45.5) 60 (46.5) 97.523
Y Not interest 92 (23.0) 51(62.2) 31 (16.4) 10 (7.8)
Never interest 28 (7.0) 0(0.0) 17 (9.0) 11 (8.5)
Very good 30(7.5) 5(6.1) 16 (8.5) 9(7.0)
Physical Good 160 (40.0) 39 (47.6) 66 (34.9) 55 (42.6) 4479
condition So so 124 (31.0) 22 (26.8) 64 (33.9) 38 (29.5) )
Bad 86 (21.5) 16 (19.5) 43 (22.8) 27 (20.9)
Very slim 35(8.3) 12 (14.6) 9(4.8) 14 (10.9)
Some slim 182 (45.5) 35 (42.7) 90 (47.6) 57 (44.2)
Body type Normal 77 (19.3) 11 (13.4) 44 (23.3) 22 (17.1) 15.530
Some fat 62 (15.5) 18 (22.0) 25(13.2) 19 (14.7)
Very fat 44 (11.0) 6(7.3) 21 (11.1) 17 (13.2)
<53 114 (28.5) 60 (73.2) 54 (28.6) 0(0.0)
Body weight 53< and <59 108 (27.0) 21 (25.6) 72 (38.1) 15 (11.6) 263.69"
(kg) 59< and <65 90 (22.5) 1(1.2) 53 (28.0) 36 (27.9) ’
65< 88 (22.0) 0(0.0) 10 (5.3) 78 (60.5)
<160 89 (22.3) 6(7.3) 38 (20.1) 45 (34.9)
Height 160< and <165 104 (26.0) 22 (26.8) 45 (23.8) 37 (28.7) 28.801°
(cm) 165< and <170 79 (19.8) 22 (26.8) 38 (20.1) 19 (14.7) :
170< 128 (32.0) 32 (39.0) 68 (36.0) 28 (21.7)
Yn (%). "P<0.05, "P<0.01, " P<0.001.
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Table 2. Eating habits of the subjects
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Total

. o Underweight Healthy weight Overweight 2
Variables Criteria (n=400) (n=82) (n—189) (n=129) ¥ -value
6~7 137 (34.3)" 44 (53.7) 54 (28.6) 39 (30.2)
Frequency of 4~5 121 (30.3) 8(9.8) 73 (38.6) 40 (31.0) 33.422"
breakfast (/week) 2~3 118 (29.5) 22 (26.8) 50 (26.5) 46 (35.7) ’
0~1 24 (6.0) 8(9.8) 12 (6.3) 4(3.1)
No time 177 (44.3) 40 (48.8) 80 (42.3) 57 (44.2)
Reason of No appetite 145 (36.3) 36 (43.9) 68 (36.0) 41 (31.8)
skipping Difficult to digest 46 (11.5) 2(2.4) 31 (16.4) 13 (10.1) 29.553
breakfast Weight control 12 (3.0) 2(24) 0(0.0) 10 (7.8)
No meal preparation 20 (5.0) 2(24) 10 (5.3) 8(6.2)
. Yes 376 (94.0) 78 (95.1) 181 (95.8) 117 (90.7)
Unbalanced diet 24 (6.0) 4(4.9) 8 (4.2) 12(9.3) 3724
Grains 143 (35.8) 42 (51.2) 55(29.1) 46 (35.7)
Vegetables 138 (34.5) 19 (23.2) 85 (45.0) 34 (26.4)
Type of Fish 62 (15.5) 6(7.3) 28 (14.8) 28 (21.7) 30754
unbalanced diet Meat 3(0.8) 2(2.4) 0(0.0) 1(0.8) ’
Fruits 30 (7.5) 8 (9.8) 12 (6.3) 10 (7.8)
A balanced meal 24 (6.0) 5(6.1) 9 (4.8) 10 (7.8)
Yes 376 (94.0) 78 (95.1) 181 (95.8) 117 (90.7)
Leftovers No 24 (6.0) 4(4.9) 8(4.2) 12 (9.3) 3.724
Disliking food 143 (35.8) 42 (51.2) 55(29.1) 46 (35.7)
Reason of A lot of food 138 (34.5) 19 (23.2) 85 (45.0) 34 (26.4)
lefiover food No taste 88 (22.0) 14 (17.1) 39 (20.6) 35(27.1) 31.163"
v No appetite 3(0.8) 2(2.4) 0(0.0) 1(0.8)
Others 4(1.0) 0(0.0) 1(0.5) 3(2.3)
Every meal time 64 (16.0) 11(13.4) 36 (19.0) 17 (13.2)
Frequency Once/day 75 (18.8) 15 (18.3) 36 (19.0) 24 (18.6)
of vegetable 3~4 times/week 208 (52.0) 52 (63.4) 90 (47.6) 66 (51.2) 28.334
intake 1~2 times/week 12 (3.0) 2(2.4) 0(0.0) 10 (7.8)
Almost don't eat 41 (10.3) 2(2.4) 27 (14.3) 12 (9.3)

Yn (%). "P<0.01, ""P<0.001.
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Table 3. Daily vegetable intake of the subjects
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Underweight

Healthy weight

Overweight

Variables Total (n=400) (n=82) (n=189) (n=129) F value
Breakfast 1.12+0.42" 1.10£0.43 1.13+0.40 1.13£0.45 0.18
Lunch 1.24+0.89 1.01+£0.79"? 1.254+0.92° 1.38+0.87° 455
Dinner 1.24+0.36 1.20+0.35 1.25+0.37 1.26+0.35 0.63
Total 3.61£1.40 3.30+1.29 3.82+3.24 3.76£1.44 2.75

YMean+SD. Data indicates the number of serving size. Serving size (the amount of food intake once): ¥ cup parboiled vegetables,

70 g uncooked vegetables, 40 g kimchi.

MValues with different superscripts with in each row are significantly different at 0=0.05 by Duncan's multiple range test.

*P<0.05.
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Table 4. Perception and belief on vegetables of the subjects
. Total Underweight Healthy weight Overweight
Variables (n=400) (n=82) (n=189) (n=129) F value
Vegetables help to keep weight control. 2.74+1.24 2.82+1.33" 2.75+1.21 2.67+1.23 0.34
Vegetables prevent constipation and make healthy. 2.89+1.33 2.89+1.10 2.97+1.39 2.77+1.38 0.92
Vegetables are effective in preventing cancer. 2.92+1.36 3.01+1.30 2.81+1.36 3.02+1.38 1.14
Vegetables are easy to cook so one can eat it 2.73+1.32 2.57+1.22 2.74+1.35 2.81+1.32 0.80
conveniently.
Vegetable consumption helps to get beautiful skin.  2.5140.75 2.28+0.71" 2.5840.75" 2.56+0.76" 5.04
Texture of vegetables is too bad to eat. 1.78+1.17 1.87+1.17 1.80+1.19 1.68+1.13 0.71
It is difficult to eat vegetables due to a previous 1.74+0.64 1.77+0.53 1.76+0.67 1.69+0.65 0.59
bad experience.
I have trouble in eating vegetables because I did 1.87+0.63 1.82+0.55 1.85+0.64 1.92+0.67 0.81
not try before.
My friends do not like vegetables so I do not also 2.23+0.76 2.10+0.75 2.27+0.78 2.26+0.74 1.63
eat it.
I eat vegetables or don't eat depending on a 1.87+0.81 1.71+0.78" 1.97+0.86" 1.81+0.74"  3.40"
cooking method.
YMeantSD. Score: completely agree (1)~completely disagree (5).
)Values with different superscripts with in each row are significantly different at ¢=0.05 by Duncan's multiple range test.
"P<0.05, "P<0.01.
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Table 5. Vegetables-related eating habits of the subjects
. . Total Underweight Healthy weight Overweight 2
Variables Criteria (n=400) (n=82) (n=189) (n=129) ¥ -value
Very like 121 (30.3)" 24 (29.3) 59 (31.2) 38 (29.5)
Vegetable Like 74 (18.5) 21 (25.6) 27 (14.3) 26 (20.2) 16.924"
preference Usually 87 (21.8) 6(7.3) 49 (25.9) 32 (24.8) ’
Don't like 118 (29.5) 31(37.8) 54 (28.6) 33 (25.6)
. Delicious 99 (50.8) 30 (66.7) 44 (51.2) 25(39.1)
5:2‘:;‘;1;‘; like Just 95 (48.7) 15 (33.3) 41 (47.6) 39(60.9)  9.404™"
& No response 1(0.5) 0(0.0) 1(1.2) 0(0.0)
Reason fo No flavor 17 (14.4) 3(9.7) 10 (18.5) 4(12.1)
dislike Texture and appearance 1(0.9) 1(3.2) 0(0.0) 0(0.0) 16.304™
veeetable Just 53 (44.9) 7 (22.5) 30 (55.5) 16 (48.5) ’
& No response 47 (39.8) 20 (64.5) 14 (26.0) 13 (39.4)
Much more at school 145 (36.3) 35 (42.7) 65 (34.4) 45 (34.9)
Vegetable Little more at school 37(9.3) 6(7.3) 11 (5.8) 20 (15.5)
intake at school Similar 164 (41.0) 33 (40.2) 82 (43.4) 49 (38.0) 21.680
and at home Little more at home 24 (6.0) 8(9.8) 12 (6.3) 4(3.1)
Much more at home 30 (7.5) 0(0.0) 19 (10.1) 11 (8.5)
Green 40 (10.0) 10 (12.2) 15(7.9) 15 (11.6)
Dislikin Red 77 (19.3) 10 (12.2) 32 (16.9) 35(27.1)
ve etablge color White 179 (44.8) 42 (51.2) 86 (45.5) 51(39.5) 14.941
& Black 14 (3.5) 3(3.7) 10 (5.3) 1(0.8)
Purple 90 (22.5) 17 (20.7) 46 (24.3) 27(20.9)
Stir 28 (7.0) 4(4.9) 12 (6.3) 12 (9.3)
Dislikin Raw 73 (18.3) 14 (17.1) 28 (14.8) 31 (24.0)
cockin gme hod | Boll 194 (48.5) 44 (53.7) 93 (49.2) 57 (44.2) 17,662
of ve Etable Soup 72 (18.0) 19 (23.2) 36 (19.0) 17 (13.2) ’
& Fry 32 (8.0) 1(1.2) 20 (10.6) 11(8.5)
Others 1(0.3) 0(0.0) 0 (0.0) 1(0.8)
Hard 88 (22.0) 21 (25.6) 39 (20.6) 28 (21.7)
Dislikin Squashy 92 (23.0) 16 (19.5) 38 (20.1) 38 (29.5)
feelin if Slightly bitter 175 (43.8) 42 (51.2) 83 (43.9) 50 (38.8) 20.442"
veue tfble Gooey 14 (3.5) 3(3.7) 10 (5.3) 1(0.8) :
g Stiff 30 (7.5) 0(0.0) 19 (10.1) 11 (8.5)
And so on 1(0.3) 0(0.0) 0(0.0) 1(0.8)
White cabbage kimchi 99 (24.8) 27 (32.9) 42 (22.2) 30 (23.3)
Kkakduki 75 (18.8) 15 (18.3) 29 (15.3) 31 (24.0)
Preferable Nabak kimchi 166 (41.5) 35 (42.7) 82 (43.4) 49 (38.0) 16.508
kimchi Chonggak kimchi 27 (6.8) 4(4.9) 16 (8.5) 7(54) ’
Young radish kimchi 32 (8.0) 1(1.2) 20 (10.6) 11 (8.5)
Others 1(0.3) 0(0.0) 0(0.0) 1(0.8)

"n (%). "P<0.05,

“p<0.01, "

'P<0.001.
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