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ABSTRACT

A total of 535 4th~6th grade students in the Gyeonggi area were surveyed in an effort to increase vegeta-
ble preference and intake. They were divided into 3 groups according to the frequency of salad consumption
(High-frequency group, HF, more than once a week G; Intermediate-frequency, IFG, 1~3 times/month;
Low-frequency group, LFG, less than once a month). The proportion of subjects who preferred salad over
other vegetable dishes was much lower in the LFG than in the other groups. Compared to the HFG, more
students in the LFG gave ‘dressing’ as the main reason for their preferring salads, and ‘because of vegeta-
bles in salad’ and ‘not knowing the necessity of eating salad’ as the main reasons. Compared to the HFG
and MFG, the proportion of students responding ‘less than twice a week’ for vegetable and fruit consumption
and ‘more than 2 hours/day on the internet/games’ was higher, while the preferences for namul, salads, saeng-
chae, baechukimchi, chonggakkimchi, nabakkimchi, and fruits were lower in the LFG. The numbers of un-
familiar vegetables and dressings were lower in the HFG than in the other groups and were negatively corre-
lated with the frequency of fruit and vegetable consumption and the preferences for aengchaes, bokkeum, sal-
ad, and namul. Also, this study compared the preferences for 14 vegetables and 9 dressings as ingredients of
salads by gender, grade, and frequency of eating salads.
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Table 1. General characteristics of the subjects.
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High-frequency

(1=193) Intermezi;altfogr; quency Low-frequency (n=237) Total (n=535) P-value”
Gender Boys 94 (48.7)" 2 (49.5) 133 (56.1) 279 ( 52.1) 0.259
Girls 99 (51.3) 3 (50.5) 104 (43.9) 256 ( 47.9)
Grade 4th 52 (26.9) 7 (352) 8 (32.9) 167 ( 31.2) 0.065
5th 71 (36.8) 2 (21.0) 8 (28.7) 161 ( 30.1)
6th 70 (36.3) 6 (43.8) 1 (384) 207 ( 38.7)
Total 193 (36.1) 105 (19.6) 237 (44.3) 535 (100.0)
High-frequency, more than once a week; Intermediate frequency, 1~3 times a month; Low frequency, less than once a month
Y'n (%)
D test

Table 2. The perception and preference of elementary school students for salads according to their frequency of eating

salads.

High-frequency Intermediate-frequency Low-frequency

Total (n=535)

P-value”

(0=193) (0=105) (0=237)
Prefer salad to  Yes 126 ( 65.3)" 72 ( 68.6) 98 ( 41.4) 296 ( 55.3) Hh
other vegetable 67 (34.7) 33 (314) 139 (586) 239 (44.7)
dishes
Reason for Kind of vegetable that I like 49 ( 38.9) 20 ( 27.8) 26 (1 26.3) 95 ( 32.0) ok
preferring salad 10w e that 1 ke 34 (278) 14 ( 194) 24 (242) 72 ( 24.6)
other vegetable
dishes Dressing that I like 13 ( 10.3) 16 ( 22.2) 26 (263) 55 ( 18.5)
Topping that I like 4 (1L1) 16 ( 22.2) 13 ( 13.0) 43 ( 145)
Healthier than other vegetable 11 ( 87) 3( 42 9( 9.1 23 ( 1.7)
dishes
Less kcal than other vegetable 4( 32 3( 42 1( 10) 8 ( 2.7)
dishes
Subtotal 136 (100.0) 72 (100.0) 98 (100.0) 296 (100.0)
Reason for Kind of vegetables that I dislike 0 ( 29.4) 3(394) 66 ( 47.8) 9 (1 41.4) *
preferring other 1y o ino that T dislike 1 ( 45.6) 9 (27.3) 40 ( 29.0) 80 ( 33.5)
vegetable dishes to
salad Texture that T dislike 13 ( 19.1) 5 (15.0) 17 ( 12.4) 35 (14.7)
Not knowing necessity of eating 1( L5 4 (12.0) 4 (10.1) 19 ( 79
salad
Trouble digesting salad 3( 44 2( 61 1( 07 6 ( 25)
Subtotal 67 (100.0) 33 (100.0) 139 (100.0) 239 (100.0)
Amount of salad  Almost all 0 (41.5) 42 ( 40.0) 60 (25.3) 182 ( 34.0) *
that T eat from —y oo than half 41 (212) 20 ( 19.0) 75 (316) 136 ( 25.5)
those served in
school Tunch Half & more 56 (29.2) 34 ( 32.4) 4 (18.6) 134 ( 25.0)
Almost nothing 16 ( 8.1) 9( 86) 58 (24.5) 83 ( 15.5)

High-frequency, more than once a week; Intermediate frequency, 1~3 times a month; Low frequency, less than once a month

U0 (%)
3 X “-test

*P<0.05, **P<0.01, ***P<(0.001
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Table 3. Dietary habits and lifestyle of elementary school students according to their frequency of eating salads.

High-frequency  Intermediate-frequency ~Low-frequency

(n=193) (n=105) @=237) Total (n=535) P-value”
Frequency of Never 0(52) 6 (5.7) 8 (34 24 ( 45) 0.757
consuming beverage 1 imegwk 4 (59.1)" 53 (50.5) 133 (56.1) 300 (56.1)
3~6 timesiwk 6 (29.0) 38 (362) 79 (333) 173 (323)
Everyday 3(67) 8 (76) 17 (72) 38 (7.0
Frequency of Never 0 (52 12 (11.4) 18 ( 7.6) 40 ( 7.5) 0.086
consuming fast foods |y 4ecink 151 (782) 66 (62.9) 179 (75.5) 396 (74.0)
3~6 timesiwk 27 (14.0) 25 (238) 37 (156) 89 (16.6)
Everyday 5(26) 2(19) 3(13) 0(19)
Frequency of Never 8 (41 2(19 17 (72) 27 (52) 0.150
consuming milkidairy | Ly rmeswk 71 (363) 41 (39.1) 99 (41.7) 21 (39.4)
3~6 timeswk 75 (389) 48 (45.7) 85 (359) 208 (38.8)
Everyday 39 (202) 14 (133) 36 (152) 89 (16.6)
Frequency of Never 0 (0.0 1 (1.0 7 ( 3.0 8 (15 *¥
consuming fruits 1~2 times/wk 63 (326) 35 (333) 110 (463) 208 (38.9)
3~6 timesiwk 88 (45.6) 53 (50.5) 90 (38.0) 31 432)
Everyday 2218 16 (152) 30 (12.7) 88 (164)
Frequency of Never 1(0.5) 1 (1.0 14 ( 5.9) 16 ( 3.0) K
consuming vegetable | yocnnk 53 (27.5) 47 (447) 130 (54.9) 230 (43.0)
(except kimchi)
3~6 timesiwk 78 (40.4) 38 (36.2) 70 (29.5) 186 (34.7)
Everyday 61 (31.6) 19 (18.1) 23 (97) 103 (19.3)
Frequency of eating Almost everyday 93 (48.2) 39 (37.1) 85 (35.9) 217 (40.6) 0.106
breakfast Often 34 (17.6) 2 (21.0) 44 (187) 100 (18.7)
Sometimmes 2 (13.5) 16 (152) 31 (13.0) 73 (13.6)
Rarely 40 20.7) 28 (26.7) 77 325) 145 27.1)
Exercise more than Yes 110 (57.0) 57 (54.3) 116 (48.9) 283 (52.9) 0.238
3 times a week No 83 (43.0) 48 (45.7) 121 (5L1) 252 (47.1)
Internet game (more Yes 125 (64.8) 75 (71.4) 180 (75.9) 380 (71.0) *
than 2 hrs a day) 68 (35.2) 30 (28.6) 57 24.1) 155 (29.0)

High-frequency, more than once a week; Intermediate frequency, 1~3 times a month; Low frequency, less than once a month

U0 (%)
3 X “-test

*P<0.05, **P<0.01, ***P<(0.001
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Table 4. The menu preferences of elementary school students according to their frequency of eating salads.

High-frequency  Intermediate-frequency ~ Low-frequency Total

(n=193) (n=105) (1=237) (n=535) P-value”
Rice Rice only 4.5320.69" 45240.67 4.6240.62 4.57+0.66 0.234
With miscellaneous grains 3.99+1.03 4.00£1.04 3.91+1.08 3.96+1.05 0.668
Soup Noodles based 4.37+0.92 4424091 4.44+0.90 4411091 0.718
Kimchi jjigae 435+0.93 430£0.97 4.41£0.87 436+0.91 0575
Meat based 43120.86 424+0.86 439+0.84 433+0.86 0292
Soy-paste based 3.93+1.07 4.01+1.00 3.92+1.09 3.94+1.06 0.742
Clear soup 3.9241.11 3.96+1.10 3.75+1.12 3.85+1.11 0.163
Seafood based 3.551.30 3.46£1.30 3.54£1.36 3.53£1.33 0.825
Meat Deep-fried 4.30+0.87 4.18+0.97 4.42+0.86 4.33+0.89 0.057
Zorim 3.97+0.98 3.90£1.05 4.06+1.00 4.00+1.00 0363
Jjim 436£0.83 435+0.86 430+0.79 3.97+0.82 0267
Bokkeum 428+0.78 432+0.88 4.18+0.78 3.90+0.80 0.419
Fish Deep-fried 3.72¢1.18 3.64+1.34 3.79+1.27 3.73£1.25 0572
Zorim 3.73£1.17 3.60+1.23 3.73£1.27 3.70+1.23 0.620
Jjim 3.58+1.23 3.43£1.30 3734121 3.61+1.24 0.106
Bokkeum 3494121 338+1.24 3.60+1.22 3.5241.22 0.295
Vegetables ~ Namul 450+3.7% 4.03+1.01° 3.91+1.05° 4158242 *
Deep-fried/pancake 4.15+0.95 4.02+1.01 4.05+1.10 4.08+1.03 0.484
Bokkeum 3.90+3.92 3.46+1.26 3.31£2.39 3.55£2.90 0.109
Salad 3.911.09° 3.68+1.11° 3.11£1.28 3.51+1.24 Hrk
Saengchae 3.66+1.14" 340+121° 3.11£1.20° 3.3741.20 Hrk
Kimchi Baechu 43120.99" 4.06£1.10° 4.05£1.15" 4.15£1.09 *
Kkadugi 424+1.02 4.03£1.11 4.07+1.16 412110 0.175
Chonggak 4.07+1.06" 3.89+1.20™ 3.68+1.27° 3.86+1.20 ok
Cucumber 3.96+1.22 3.81£1.38 3.66£1.33 3.80+1.30 0.053
Nabak 353127 3.15£1.39° 2.98+1.35° 3214135 Hor
Dessert Beverage 4.49+0.77 4.50+0.76 4.59+0.78 4.53+0.77 0.381
Fruits 4.66+0.62° 4474077 4424091° 452+0.80 o
Cake/breads 43240.85 4.10+1.09 430+0.89 427+0.92 0.102
Rice cakes 4224097 4.15£0.95 4.10+1.12 4.15+1.03 0511

High-frequency, more than once a week; Intermediate frequency, 1~3 times a month; Low frequency, less than once a month

" Mean+standard deviation

* Means with different superscripts are significantly different by Duncan’s multiple range test at P <0.05

Y One-way analysis of variance
*P <0.05, **P<0.01, ***P<0.001
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Table 5. The preferences of elementary school students by gender for vegetables and dressings as salad ingredients.

Boys (n=279) Gitls (n=256) Total (n=535) P-value”
Vegetables ~ Sweet potato 4.11£0.96 (279)" 4.31£0.95 (254) 4.21£0.96 (533) *
Potato 4.04+1.01 (278) 4.01£1.12 (255) 4.02+£1.06 (533) 0.731
Cherry tomato 3.55+1.47 (277) 4.16£1.13 (256) 3.84+1.34 (533) o
Cucumber 3.70+1.37 (277) 3.92+1.26 (256) 3.81£1.32 (533) 0.057
Lettuce 3.7241.13 (274) 3.82+1.11 (253) 3.77£1.12 (527) 0.311
Iceberg lettuce 3.65¢1.1 (277) 3.80+1.13 (253) 3.72+1.13 (530) 0.113
Carrot 3.54+1.16 (277) 3.41+1.37 (255) 3.48+1.26 (532) 0.222
Celery 3.14+1.34 (235) 3.20+1.38 (217) 3.17+1.36 (452) 0.653
Chicory 3.04+1.17 (175) 2.90+1.30 (150) 2.98+1.24 (325) 0.309
Romaine 3.04+1.13 (157) 2.88+1.10 (119) 2.97+1.12 (276) 0.252
Pumpkin 2.92+1.24 (273) 2.97+1.28 (249) 2.95+1.25 (522) 0.658
Paprika 2.89+1.34 (276) 2.96+1.4 (252) 2.93+1.40 (528) 0.540
Asparagus 3.03+1.23 (182) 2.80+1.30 (168) 2.92+1.27 (350) 0.099
Beets 2.93+1.18 (192) 2.76+1.21 (172) 2.85+1.20 (364) 0.160
Dressing Yogurt dressing 4.07+1.12 (266) 4.08£1.12 (248) 4.08£1.10 (514) 0.860
Kiwi dressing 4.10+£1.89 (255) 3.94+1.22 (232) 4.02+1.20 (487) 0.127
Peanut-almond dressing 3.5141.26 (230) 3.38+1.24 (210) 3.45+1.25 (440) 0.251
Sesame dressing 3.47+1.28 (247) 3.40+1.26 (231) 3.44+1.27 (478) 0.972
Balsamic dressing 3.54+1.16 (236) 3.19+1.19 (202) 3.38+1.18 (438) *x
Mustard dressing 3.24+1.25 (180) 3.29+1.22 (153) 3.27+1.23 (333) 0.714
Black sesame dressing 3.16=1.78 (183) 2.85+1.21 (171) 3.01£1.53 (354) 0.056
Ranch dressing 3.01£1.23 (153) 2.95+1.19 (123) 2.99+1.21 (276) 0.673
Thousand island dressing 2.96+1.28 (153) 2.97+1.20 (115) 2.97+1.24 (268) 0.932

" Meanzstandard deviation (n)
2 Independent sample t-test
*P <0.05, **P<0.01, ***P<0.001
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Table 6. The preferences of elementary school students by grades for vegetables and dressings as salad ingredients.

4th (n=167) 5th (n=161) 6th (n=207) P-value”
Vegetables Sweet potato 420£1.02 (165)" 420091 (161) 4.2240.96 (207) 0.978
Potato 3.91+1.18 (166) 4.03+1.00 (161) 4.11£1.01 (206) 0.189
Cherry tomato 3.84+1.30 (166) 3.75+1.37 (160) 3.91+1.37 (207) 0.538
Cucumber 3.84+1.28 (167) 3.81£1.36 (159) 3.79£1.33 (207) 0.938
Lettuce 3.77+1.34 (163 3.59+1.10 (160)° 3.90+1.12 (204)° *
Iceberg lettuce 3.66+1.15 (165) 3.66+1.12 (159) 3.82£1.15 (206) 0.308
Carrot 3.49+1.29 (166) 3.41+1.29 (160) 3.5141.22 (206) 0.730
Celery 3.33+1.35 (147) 3.03+1.38 (126) 3.06+1.35 (179) 0.206
Chichory 3.20£1.23 ( 99) 2.85+1.17 ( 85) 2.89+1.63 (141)" 0.087
Romaine 3.06+1.10 ( 72) 2.811.15 ( 83) 2974112 (121) 0.278
Pumpkin 3.06+1.28 (159) 3.01£1.26 (158) 2.80+1.23 (205) 0.389
Paprika 2.88+1.36 (159) 2.95+1.31 (159) 2.95+1.42 (2006) 0.860
Asparagus 3.14£1.16 (104) 2.84+1.43 (101) 2.83£1.20 (145) 0.143
Beets 3.02+1.21 (107) 2.74+1.01 (100) 2.80+1.24 (157) 0.200
Dressing  Yogurt dressing 4.12£1.11 (157) 4.03£1.11 (155) 4.08+1.11 (202) 0.777
Kiwi dressing 4.03+1.24 (144) 4.00+1.22 (150) 4.03£1.17 (193) 0.962
Peanut-almond dressing 3.58+1.22 (130) 3.40+1.26 (134) 3.38+1.26 (176) 0.327
Sesame dressing 3.51+1.17 (125) 3.29+1.09 (130) 3.34+1.26 (183) 0.585
Balsamic dressing 3.35+¢1.23 ( 87) 3.20+1.18 ( 98) 3.27+1.27 (153) 0.714
Mustard dressing 3.48+1.30 (141) 3.36+1.56 (148) 3.71£1.26 (189) 0.692
Black sesame dressing 2.93£1.31 (1 92) 2.94+1.12 (106) 3.11£1.56 (156) 0.585
Ranch dressing 3.13+1.18 ( 68) 2.89+1.23 (( 79) 2974121 (129) 0.460
Thousand island dressing 3.07+1.28 ( 67) 2.83+1.12 ( 78) 2.99+1.25 (123) 0.485

" Meanstandard deviation
* Means with different superscripts are significantly different by Duncan’s multiple range test at P <0.05
Y One-way analysis of variance

*P<0.05
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Table 7. The preferences of elementary school students for vegetables and dressings as salad ingredients according to
their frequency of eating salads.

Intermediate-frequency

High-frequency (n=193) Low-frequency (n=237) P-value”

(n=105)

Vegetables ~ Sweet potato 4.340.88 (192" 422+0.86 (104" 4.09£1.05 (237)° *
Potato 4.16+1.05 (191)* 4.08+0.94 (105)® 3.89+1.11 (237) *
Cherry tomato 3.97+1.27 (193) 3.97+1.23 (104) 3.68+1.45 (236) *
Cucumber 4.07£1.20 (192)° 3.68+138 (105)° 3.65£1.36 (236)° ik
Lettuce 4.1040.96 (190)° 3.80£1.23 (103)° 348+£1.17 (234)° ok
Iceberg lettuce 4.120.96 (191" 3.82+1.10 (105) 3.35£1.16 (234 Hhx
Carrot 3.83£1.22 (192)" 331£1.25 (105)° 326£1.24 (235) ok
Celery 3.69+1.28 (176)" 3.16£1.23 ( 93)° 2.67+1.32 (183)° ok
Chichory 342121 (133)° 2.90+1.23 ( 61)° 2.56+1.11 (131) ok
Romaine 3.29£1.08 (116)" 2.96+1.06 ( 47)° 2.65£1.09 (113)° *rx
Pumpkin 3.23£1.27 (189)" 2.83:1.19 (104)° 2774125 (229)° **
Paprika 3.38+1.34 (192)° 2.88+1.17 (104)° 2.57£1.36 (232)° ¥
Asparagus 3.36+1.21 (140)" 2.80+121 ( 69)™ 254£1.22 (141)° REE
Beets 3.10£1.26 (138)" 2.83+1.19 ( 65)" 257£1.07 (161)° REE

Dressing Yogurt dressing 4.16+1.13 (192) 4.08+1.08 (101) 4.01£1.10 (221) 0.426
Kiwi dressing 4.15£1.17 (184) 4.03£1.16 ( 94) 3.91£1.24 (209) 0.147
Peanut-almond dressing 3.54+1.23 (169)™ 3.69£1.16 ( 85)" 3.25£1.26 (186)° *
Sesame dressing 3.54£1.22 (165)" 3.49+1.15 ( 80) 3.19:1.15 (193)° *
Balsamic dressing 3.46£1.25 (136)" 3.35+1.88 ( 60)™ 3.04+1.24 (137) *
Mustard dressing 3.52+1.29 (175) 3.63x1.15 ( 93) 3.29£1.29 (210) 0.050
Black semame dressing 3.14+1.31 (142) 2.95£1.08 ( 63) 2.924£1.85 (149) 0.439
Ranch dressing 3.18+1.29 (114) 2.94£1.00 ( 50) 2.81%1.19 (112) 0.075
Thousand island dressing 3.181.31 (105)" 2.88+1.10 ( 48) 2.81£1.21 (115) 0.072

High-frequency, more than once a week; Intermediate frequency, 1~3 times a month; Low frequency, less than once a month
" Meanzstandard deviation (n)

* Means with different superscripts are significantly different by Duncan’s multiple range test at P <0.05

Y One-way analysis of variance

*P <0.05, **P<0.01, ***P<0.001
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Table 8. Unfamiliar vegetables and dressings (in numbers) as salad ingredients according to the gender, grades, and
frequency of eating salad of elementary school students.

Number of unfamiliar

Number of unfamiliar Number of unfamiliar

vegetables dressings vegetables and dressings
Gender Boys (n=279) 1.71£0.62 225£2.73 3.96+4.33
Girls (n=256) 1.86+1.72 2.49+2.68 435+3.90
P-value” 0363 0.296 0274
Grade 4th (n=167) 1.97+1.84 (167) 2.9782.67" 4.94+4,08"
5th (n=161) 2.00+2.03 (161)* 2.57+3.03° 457+4.52"
6th (n=207) 1.45+1.67 (207)° 1.7242.32" 3.1743.65°
P-valuez' *k ook ook
Frequency of eating salad  High (n=193) 1.44+1.69° 1.82£2.30° 3.2643.56°
Intermediate (n=105) 1.87+1.68" 2.67£2.71° 4.53£4.01°
Low (n=237) 2.02+2.00" 2.67£2.95 4.69+4.49°
P-V&luCZ) ** ** ok
Total (n=535) 1.78+1.85 (535) 236£2.71 4.14+4.13

K Independent sample t-test
? One-way analysis of variance

¥ Means with different superscripts are significantly different by Duncan’s multiple range test at P <0.05

#*P <0.01, ***P<0.001
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Table 9. The association of the number of unfamiliar vegetables and dressings as ingredients with the frequency of eat-
ing food groups and the preferences for the vegetable menu of elementary school children.

Eating frequency

Preferences for cooking methods of vegetable

Beverage Fast foods Milk/dairy = Fruits ~ Vegetables ~ Namul  Saengchae Bokkeum Salad D/;EE;ZT(eed
Number of unfamiliar ~ 0.046 0.021 -0.025  -0.116%*  0.158**  —0.074 -0.165**  0.111 0.139**  -0.075
vegetables
Number of unfamiliar ~ 0.070 -0.037 0.071  -0.115%*  —0.163**  -0.100¥*  -0.219**  -0.118**  —0.177** -0.111*
dressings
Number of unfamiliar ~ 0.067 -0.015 -0.058  -0.128* 0.178¥*  -0.099%*  0.218**  0.127**  0.107*  0.047

vegetables and
dressings

Pearson’s correlation coefficient
*P<0.05, **P<0.01
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