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Abstract

The purpose of this study was to examine vegetable & fruit (V/F) intakes, beliefs and self-efficacy regarding V/F
consumption, nutrition knowledge and eating behavior of elementary students. A survey was conducted to the 4th
graders (n=234) at two elementary schools in Guri, Kyunggi-do. About one-fourth of subjects were overweight or
obese. Subjects had 4.2 servings of V/F a day, consuming 340.2 g of V/F. Girls consumed significantly more amounts
of vegetables than boys (p <0.05). Girls were more favorable regarding V/F consumption (p <0.01), and believed
more strongly on advantages of having V/F such as “good for skin”, constipation prevention (p <0.001) and cancer
prevention (p <0.05). Boys felt more strongly in disadvantages or barriers of eating V/F, including mother's cooking
time constraints (p <0.01), lack of past experience of eating V/F, and family members' disliking of V/F (p <0.05).
Girls felt more confident in eating V/F (p <0.05) than boys; they also felt more confident in specific items of “eating
fruits/salads instead of cookies/chips for snack” and “eating fruit juice/vegetable juice instead of soda” (p <0.01).
Subjects showed low level of nutrition knowledge, especially in items such as balanced meals, recommended servings
of V/F and vitamin deficiency. Compared to boys, girls had more desirable eating behavior such as eating adequate
amount of meals (p<0.001), having a variety of foods, eating fruits daily, and having fatty foods less frequently
(p <0.05). Intakes of Ca and K were quite below the recommended level, while the intakes of protein, Na and vitamin
A intake were much above the Dietary Reference Intakes (DRI) for 9-11 old children. Nutrient intakes expressed as
%DRI was higher in girls for vitamin A (p <0.01), energy and riboflavin (p <0.05). High V/F consumption group
(=5 servings of V/F a day) compared to the counterparts showed higher self-efficacy and had better eating behaviors.
Nutrition education for children should focus on increasing consumption of V/F, by helping them to increase self-
efficacy for eating V/F and to recognize the benefits and reduce the barriers of eating V/F, especially in boys. It is
also needed to provide nutrition information for balanced meals or increasing V/F consumption, and help the children
to adopt desirable eating behavior. (Korean J Community Nutrition 15(3) : 329~341, 2010)
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21,82, AT - AP 7+
, A A, AR
o] FAF XA E S (Lee & Lee 2004; Paik
& Lee 2004; Jeong & Kim 2009). A2x]99] 255
ZAbel] oJah of Znke] ofm-Eo] WAE slQlal 53] =4
A, A A A T AT S T ST (Lee &
Lee 2004). 258M=0] AAE 7|9sk= 73571 2|
oli= Al A vk, A3 FollA Agzto] =A%]7] wito]
], 53] Aou} ot o] A 5 oY o= 7|3 gtaL
B 5 Ku & Seo 2005; Ahn & Ro 2009).

7] obEe] SMkE 2SS 2lEl 288413 (Ministry
for Health, Welfare and Family Affairs 2009)0]t} 2]
AFA S (Korean Nutrition Society 2005)©] #|A =31
t}. o] gh 7ho| EeiRlof| X = thekst 21352 HHE T8 At
Aol T4 T, ofglolEo] 7|ulah= Aas} Hd A
o] S oA Zdxeatar ok, Ao} UL ofuA] Qo]
377 offlol =l Al ol A] thAlel] Tofdk= of 2] B
Fho 22X T3t (Ku & Seo 2005). 53+ Y
— 213 vlsf AU AE AA WaL G2t
Frou ¢F 5 A5 oS 218l
28] AT sttt 2Aad]te] lshd 9~11
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Q<le gigk AElE WA J}OLEHO]C sht} o] sk & J = 3
L= 3=y B3EE 914 (beliefs)o]H, o]= A& A o]

Z(Theory of planned behavior)o]t} A}3] QA&
(Social cognitive theory) 5 3% A o] 2o A1 H]
v MEoZA, 54 35S 74T v f2u= Ao o)
3k 7iQ1e] A1dS wath(Contento 2007). Satia %
(2002)> AAe] HF e A A3 587430 gt
12, A2 AFHA 7] A, AN AdFH 2] A, vl
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EA BAS SAS T 273 (Statistical Analysis
System, Version 8.2)S o]&3Iit}. 2+ W4=o]| tisl] 7]
SAXE Tk, tidRke] el whet LRk AR, AjA
of Al o] A A, il L AHF ol w14, Alotka
S, GUAA, AE, ki S AH ol Zbol7t o=
A t—testt ¥’ —test® Lol T} T3k Y4} A A
7F 3 (1Y 53] o AH), W 7 (1Y 53] PRk A
Fh) o2 ool Al Al AF el wEk )14, Aota

54 G, ABF] Fel o)t QA t—test

Table 1. General characteristics of subjects

Al s frolid 52 a = 0.05 F=0llA sigitt.

1. DAY QALY

oAake] Fet AEe vk 9440019101, FehEe 1154
(49.1%), 9388 1194 (50.9%)°]1c}H(Table 1). thit
=z} o A AlES 139.4 cm, 35.1 kgo| L, ©t
] AL 36.3 kgo & o] 33.8 kgH Tt o2 ow
=T < 0.05). AAFATE Bt 18.101%031 FEHAy
18.7, 0184 17.62= ]2l zlo]& BTk (p < 0.05).
=t 2ol 4 A3 9] BMI percentiles (KCDCP & KPS
2007) & 7|0 HINHEE Sold A i) 70.5%
= Ao, AR g480] 17.1%, BT 7.7%, A
AT 4.7% o1}, A v G e] 27.0%, oIt
Ae] 22.7% 7 FEHYNA] =9k ot F 1E HINEE Ao
Al fe]xk= §lSItH(Table 1).

ThH(Table 2). td=ke] 19 ot A9k 3D A F
340.2 goI8laL, o] F AHae] HFH T 188.7 g, AA/FA
o) AHFE 1514 goIgleh. oAt 9] Alx A2 14
Hat 202.2 g0 7 FEMY 174.8 ghith o)A 0= =9ith
(p <0.05). Nk #elo} A2 1) 5t o514 149.2
g, W 153.8 g & frAkskalom, A} #hele] F A

Gender
Variables Total Boys Gils xort
(n = 234) (n=115) n=119)

Age (years) 9.4 £ 0.0" 9.4 £ 00 9.3+ 00 1.3
Height (cm) 139.4 £ 1.3 1409 + 25 1380 + 0.7 1.1
Weight (kg) 35.1 £ 0.5 36.3 £ 0.7 33.8 £ 0.7 2.6
BMI (kg/m?) 18.1 + 0.2 18.7 £ 0.3 17.6 + 0.3 2.5+
BMI percentiles?

Underweight 11( 4.7 3( 2.6) 8( 6.7) 2.7

Normal 165 (70.5) 81 (70.4) 84 (70.6)

Overweight 40(17.1) 22 (19.1) 18(15.1)

Obesity 18(7.7) 9(7.9) 9( 7.6)
* p < 0.05
1) Mean £ SE

2) Assessed by comparing subject's BMI with BMI percentiles for age (KCDCP & KPS 2007). Underweight: < 5 percentiles, Normal:
5< and < 85 percentiles, Overweight: 85 < and < 95 percentiles, Obesity: 95 < percentiles

3) N (%)
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Table 2. Consumption of vegetables and fruits of subjects

AUFs A 17~688) 22, 100802 3hike v 82.9
Hollek (Table 3). A1) A9} 7 A& ol #st Q1
)\1 3_14 9. Jﬂi’- 57. 7x4_i E‘Z—‘W 55. 17<4E1;]. %ﬂﬁﬂi
E=0THP < 0.01). ZF E3EE v, oPdAES A4e) 7}
A& 3w ol SR vlER AR Aol Fob, 9

Gender
Variables Total Boys Girls t
(n = 234) (n=115) n=119)
Frequency of Consumption” (servings/day)
Kimchi 15+ 019 1.5+ 0.1 1.5+ 0.1 0.3
Vegetables? 1.4+ 0.1 1.4+ 0.1 1.4+ 0.1 0.1
Fruits/Juices 1.3+ 0.1 1.3+ 0.1 1.4+ 0.1 -0.9
Total 42 £ 0.1 42 £ 02 42 £ 02 -0.2
Intakes® (g/day)
Vegetables 188.7 £ 6.6 1748 =+ 9.1 2022 £ 9.5 —2.1%*
Fruits/Juices 1514+ 7.7 1563.8 = 11.7 149.2 = 10.1 0.3
Total 340.2 = 105 328.6 = 1565 351.3 £ 14.2 -1.1
* p <0.05
1) Frequency of eating vegetables and fruits per day based on one serving size(KNS 2005)
2) Excluded all kinds of kimchi
3) Calculated based on 24-hour dietary recall data
4) Mean * SE
Table 3. Beliefs regarding eating vegetables and fruits
Gender
Variables Total Boys Girls t
(n = 234) (n=115) n=119)
If | eat vegetables and fruits regularly...
1. 1 will not gain weight compared with eating other foods." 3.1+01? 3.0+ 0.1 32+ 0.1 -1.8
2. | will be healthier because of having enough vitamins. 3.6 £ 00 3.6 £ 0.1 3.6+ 00 -0.4
3. It will prevent constipation. 3.2+ 0.1 3.0+ 0.1 3.3 £ 0.1 —3.5%**
4. It will be good for my skin. 3.1 £ 0.1 28 + 0.1 3.3+ 01 —5, 2%k
5. It will prevent cancer. 3.4+ 0.1 3.3+ 0.1 3.5+ 01 —2.1%*
6. It will be good for preventing obesity because | feel full. 2.7 £ 0.1 2.7 £ 0.1 2.7 £ 0.1 0.2
It's not likely to eat vegetables and fruits, because...
7. They cost too much. 1.6 £ 0.1 1.6 £ 0.1 1.6 £ 0.1 0.1
8. | don't like color. 1.6 £ 0.1 1.5+ 0.1 1.6 £ 0.1 -0.7
9. Their shape is not good. 1.5+ 0.1 1.6 £ 0.1 1.5 £ 0.1 0.7
10. I dont like the taste. 1.9 £ 0.1 1.9 £ 0.1 1.8 £ 0.1 1.0
11. My family members don't like vegetables/fruits. 1.4+ 00 1.4 £ 0.1 1.3 £ 0.0 2.0*
12. My friends don't like vegetables/fruits. 1.4 £ 00 1.6 £ 0.1 1.5+ 0.1 1.1
13. They make me disgusted. 1.6 £ 0.1 1.8 £ 0.1 1.6 £ 0.1 1.0
14. It reminds me of bad memories of eating vegetables or fruits. 1.6 £ 0.1 1.9 £ 0.1 1.6 £ 0.1 1.6
15. It takes too much time for my mother fo prepare meails. 1.4 £ 0.0 1.6 £ 0.1 1.3+ 00 3.3%*
16. | didn't use fo eat vegetables as side dishes. 1.6 £ 0.1 1.8 £ 0.1 1.6 £ 0.1 2.2%
17. 1 dont like the wawy it is prepared /cooked. 2.2+ 0.1 2.4 + 0.1 2.4 + 0.1 0.2
Total Score® 56.4 + 0.4 55.1 £ 0.6 57.7 £ 05 —3.0%*

* p <005 **: p<0.01, *** p < 0.001

1) Each item was measured by 4-point scales ranging from 1 (strongly disagree) 1o 4 (strongly agree). ltems 1 — 6: The higher score
showed the more favorable beliefs regarding eating vegetables and fruits. Items 7 — 17: The higher score showed the less favor-

able beliefs regarding eating vegetables and fruits.
2) Mean =+ SE

3) Total score of 17 items (possible score: 17 — 68). To calculate the total score, the items of 7 — 17 were scored reversely.
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Ash B AN B F PEE Aol B FFE
I 77} oA zIek (p < 0.001), “¥H] o (p < 0.001),
S ol (p < 0.05) 0.2, of3hge] deh gt st 319l
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Table 4. Self-efficacy regarding eating vegetables and fruits

Stk (Table 4).
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Gender
Variobles Total Boys Girls t
(n = 234) (n=115) (n=119)
1. Eating more vegetables/fruits" 3.2+ 00? 3.2+ 0.1 3.3+£0.1 -0.9
2. Having juicef/fruit in the moming 3.3+ 0.1 3.2 % 0.1 3.4 £+ 0.1 -1.6
3. Eating vegetables during meals 3.1 £ 0.1 3.1 x£0.1 3.1 0.1 0.2
4. Eating 5 or more servings of vegetables/fruits per day 3.1 £ 0.1 3.1 £ 0.1 3.1 £ 01 -0.7
5. Eating vegetables/fruits when you eat away fromn home 3.2+ 01 3.2 = 0.1 3.3+ 0.1 -1.7
6. Eating vegetables when you eat meat 3.3 £ 0.1 3.3 £ 0.1 3.3 £ 0.1 -0.5
7. Eating vegetables when you eat alone 3.0+ 0.1 29 £ 0.1 3.0 £ 0.1 -0.8
8. Eating fruits or salads instead of cookies/chips for snack 3.0 £ 0.1 29 £ 0.1 3.2+ 0.1 —2.7%*
9. Eating fruit juice or vegetable juice instead of soda 3.3 £ 0.1 3.1 +£01 3.5+ 0.1 —3.3%*
10. Eating vegetables every day if it is cooked deliciously 3.4 £ 0.1 3.4+ 0.1 3.5+ 0.1 -1.4
Total score” 320+ 0.3 31.3+ 04 327 £ 04 -2.3*

* p<0.05 **: p<0.0]

1) Each item was measured by 4-point scales ranging from 1 (very difficult) 1o 4 (very easy). The higher score showed the higher

self-efficacy.
2) Mean £ SE
3) Total score of 10 items (possible score: 10 — 40).



Table 5. Nutrition knowledge of subjects

Gender
Variobles Total Boys Girls 2
(n = 234) (n=115) n=119 x
1. Meaning of balanced diet 98 (41.9)" 52 (45.2) 46 (38.7) 1.0
2. Food calories (a slice of pizza vs. an apple) 152 (65.0) 77 (67.0) 75 (63.0) 0.4
3. Energy generated by fat vs. by protfein (per gram) 85 (36.3) 47 (40.9) 38 (31.9) 2.0
4. Fruits and calories 132 (56.4) 71(61.7) 61 (51.3) 2.6
5. Estimated energy requirement for 9—11 year old children 117 (50.0) 56 (48.7) 61 (51.3) 0.2
6. Sources of protein 46 (19.7) 23 (20.0) 23 (19.3) 0.0
7. Vegetable and fiber 201 (85.9) 93 (80.9) 108 (90.8) 4.7*
8. Role of carbohydrates 131 (56.0) 65 (56.5) 66 (55.5) 0.0
9. Recommended servings of vegetables/fruits intake for children 54 (23.1) 28 (24.4) 26 (21.9) 0.2
10. Food sources of vitamin A & C 244 (95.7) 107 (93.0) 117 (98.3) 4.0*
11. Food sources of iron 166 (70.9) 76 (66.1) 90 (75.6) 2.6
12. Deficiency of vitamins 112 (47.9) 53 (46.1) 59 (49.6) 0.3
13. Calcium and bone formation 222 (94.9) 107 (93.0) 115 (96.6) 1.6
14. Vegetable consumption & low risk of diseases (e.Q., obesity, cancer) 207 (88.5) 100 (87.0) 107 (89.9) 0.5
156. Comparison of balanced meals 50 (21.4) 29(25.2) 21(17.7) 2.0
Total score? 85+ 0.1 8.6 + 0.29 8.5+ 0.1 0.2
* p < 0.05

1) N (%) of correct answers
2) Total score of 15 items (possible score: 0 — 15).
3) Mean =+ SE, by tf-test
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=
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Table 6. Eating behavior of subjects

Variables Gender
Total (N = 234) Boys(n = 115) Gils(n=119) ¥’
Days/week 0-2 3-5 6-7 0-2 3-5 6-7 0-2 3-5 6-7
1. Eat breakfast regularly 33(14.1))  60(25.6) 141(60.3) 16(13.9) 27(235) 72(626) 17(14.3) 33(27.7) 69 (58.0) 0.6
2. Eat adequate amount of meals 21(9.0) 106(45.3) 107(45.7) 17(14.8) 57(49.6) 41(35.7) 4(34) 49(41.2)  66(55.5) 14.4%%%
3. Eat meais ot regular fimes 48(20.5) 90(385) 96(41.0) 28(24.4) 43(37.4) 44(38.3) 20(16.8) 47(39.5)  52(43.7) 2.1
4. Eat a variety of foods 52(22.2) 102(43.6) 80(34.2) 20(17.4) 59(51.3) 36(31.3) 32(26.9) 43(36.1)  44(37.0) 6.0%
5. Eat vegetables (> 2 meals a day) 52(22.2)  77(329) 105(44.9) 22(19.1)  45(39.1) 48(41.7) 30(25.2) 32(269) 57 (47.9) 4.1
6. Eat fruits daily 50(21.4) 81(34.6) 103(44.0) 28(24.4) 47(40.9) 40(34.8) 22(185) 34(28.6)  63(52.9) 7.9%
7. Eat grains (= 2 medis a day) 51(21.8) 83(35.5) 100(42.7) 27(23.5) 43(37.4) 45(39.1) 24(20.2) 40(33.6)  55(46.2) 1.2
8. Eat meat/fish/egg/beans about two meals a day 58(24.8) 93(39.7) 83(35.5) 26(22.4) 53(46.1) 36(31.3) 32(26.9) 40(33.6) 47 (39.95) 3.8
9. Eat dairy products daily 72 (30.8) 78(33.3) 84(359) 36(31.3) 34(29.6) 45(39.1) 36(30.3) 44(37.00 39(32.8) 1.6
10. Eat seoweeds 80(34.2) 121(51.7) 33(14.1) 40(34.8) 60(52.2) 15(13.0) 40(33.6) 61(51.3) 18(15.1) 0.2
11. Eat foods cooked with plant oils 96(41.0) 101(43.2) 37(15.8 48(41.7) 49(42.6) 18(157) 48(40.3) 52(43.7) 19(16.0) 0.0
12. Eat processed foods or instant foods 152 (65.0) 72 (30.8) 10( 4.3) 66(57.4) 43 (37.4) 6(52) 86 (72.3) 29 (24.4) 4( 3.4) 5.7
13. Eat fatty foods 188(80.3)  39(16.7) 7(30) 84(73.0) 26(22.6) 5(4.4) 104(87.4 13(10.9) 2(1.7) 7.7%
14. Eat sweet foods 118(50.4)  97(41.5) 19( 81) 61(53.0) 46 (40.0) 8(70) 57(47.9) 51429 11(92 0.8
15. Eat salty foods 165(70.5) 56(23.9) 13( 5.6) 78(67.8) 28(24.4) 9(78)  87(73.1) 28(23.5) 4( 3.4) 2.3
Total score? 340+ 03 33.4 + 0.4% 345+ 05 -1.7

* p<0.05, ***; p<0.001
1) N (%)

= - 9¢E

L
o

B Bl 5l i

2) Total score of 15 items (possible score: 15 —45). Each item was measured by 3-point scales ranging from 1 (0 —2 days/week) o 3 (6 — 7 days/week). To calculate the total
score, the items of 12 to 15 were scored reversely.
3) Mean = SE, by f-test
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Table 7. Nutrient intakes and percentages of dietary reference intakes of subjects

Gender
Variables Total Boys Girls ;
(n = 234) n=115) =119
Energy (kcal) 17022 + 22.0"( 94.8 £ 1.22 17421 £ 30.4( 91.7 = 1.6) 16635+ 31.4(97.9+ 1.8 25
Protein (g) 599+ 1.1 (171.0 + 3.2) 612+ 15(1749 + 4.4) 585+ 1.7(167.2+ 47) 1.2
Calcium (mg) 4752 £ 143 (159.4 £ 1.8) 489.7 £ 21.0( 61.2 £ 2.6) 461.1 £ 19.4( 57.6 £ 2.4) 1.0
Phosphorus (mg) 8955 + 17.5 ( 945 + 1.9) 915.7 + 23.8( 91.6 + 2.4) 8760+ 255( 973+ 2.8 -1.6
lron (Mg) 112+ 03 (93.0% 29 1.6+ 06(963%52) 108+ 03(8.7% 26 1.1
Sodium (g) 3206.2 £ 69.1 (213.7 £ 4.6)  3160.6 + 92.6(210.7 + 6.2) 32502 + 102.6(216.7 £ 68) -0.7

Potassium (mg)
Vitamin A (UQRE)

2313.5 £ 44.3 (492 £ 0.9)
7325 £ 44.4 (140.8 £ 8.8)

2329.0 £ 59.0( 49.6 £ 1.3)
642.9 + 37.7(116.9 £ 6.8)

22985 + 66.2( 489+ 1.4) 0.3
819.0+ 78.8(163.8 £ 15.8) —-2.7%*

Thiamin (mg) 1.0+ 00 (1153 £ 2.8) 1.0 £ v0.0(114.5 £ 4.2) 09+ 00(1160%+ 3.4 -03
Riboflavin (Mg) 1.0+ 00 (101.9 £ 2.8) 1.1+ 00( 958 = 4.0) 1.0+ 00(107.7+ 40 -2.1*
Niacin (mg) 134+ 0.3 (1226 = 2.9) 143+ 05(118.8 £ 4.1) 126 £ 041262+ 39 -1.3
Vitamin C(mg) 76.1 £ 2.4 (108.7 £ 3.5) 770+ 3.9(110.0 £ 5.5) 752+ 30(107.5 % 4.2) 04
* p < 0.05, **: p<0.0]

1) Mean = SE

2) Mean = SE of % DRIs (Dietary Reference Intakes for Koreans 2005). Intake of each nutrient was compared with different
standards (Energy: EER, Na, K: Al, other nutrients: RI) considering for age and gender.

3) %DRI was compared between boys and girls using t-fest.

Table 8. Comparison of beliefs, self-efficacy, nutrition knowledge and eating behavior by eating frequency of vegetables and fruits

Vegetable and fruits infake group

Variables < 5 servings/day 5 servings/day ;

(n = 150) (n = 84)
Beliefs related to vegetables and fruit intake” 56.4 £ 0.6% 56.4 £ 0.7 0.0
Self-efficacy? 31.3 £ 04 33.1 £ 05 —2.9%*
Nutrition knowledge? 8.7 £ 0.1 8.3+ 0.2 1.8
Eating behavior” 332+ 0.4 353 £ 05 —3.2%*
** p < 0,01

1) Sum of 17 items. The higher score showed the more favorable beliefs regarding eating vegetables and fruits.
2) Sum of 10 items. The higher score showed the higher self-efficacy.

3) Sum of 15 items. The higher score showed having more knowledge in nutrition.

4) Sum of 15 items. The higher score showed the better eating behavior.

5) Mean * SE
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