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Comparison of Mineral and Vitamin Intakes According to the Stage of Change in Fruit
and Vegetable Intake for Elementary School Students in Chungnam Province

Suh, Yoonsuk - Chung, Youngjin®
Department of Food and Nutrition, College of Human Ecology, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT

The purpose of this study was to compare the mineral and vitamin intake according to the stage of change in fruit and
vegetable intake. The subjects consisted of 256 students, 122 males and 134 females, who are fourth, fifth and sixth
grade in an elementary school located in Yeongi-Gun, Chungnam province. The dietary intake was examined by 24 hr
dietary recall for 1 day and by food record for 2 days from April 19 to May 01, 2007. Stage of change of intake of fruits
and vegetables of the students was categorized into three groups: precontemplation, contemplation and preparation, and
action. The subjects at the stage of action took kimchi and vegetables more frequently, and also took more vitamin C as
well. But the subjects at other two stages did not show any difference in the intake of any food group and nutrients.
Percentage of the male subjects who took less than EAR did not show any significant difference by stage of change in
all the nutrients. However, there was gradual decrease in the percentage of female taking less than EAR of vitamin C
and vitamin B,. The result concludes that vitamin C intake significantly increase gradually as the stages of behavioral
change of fruit and vegetable intake proceed although almost all vitamins and minerals tended to increase. (Korean J

Nutr 2008; 41(7): 658 ~666)
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Table 1. The general characteristics of the subjects
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ofel ofote] AupE Table 494 Table 50l 22 YERAS
o} dolellA gl st wlo] weh Jgil] Had e
ojtf T AFAZVIRE AFAFY] 3ol ApolE vkl

Sfit Gglou Aolifh, 24 2E, G v C

Variables PC CO & PR AC Total
Grade 4th 32 (34.4)" 35 (37.6) 26 (28.0) 93 ( 36.3)
5th 30 (42.3) 18 (25.4) 23 (32.4) 71 (27.7)
6th 19 (20.7) 37 (40.2) 36 (39.1) 92 ( 35.9)
Total 81 (31.6) 90 (35.2) 85 (33.2) 256 (100.0)
Sex Boys 47 (38.5) 38 (31.1) 37 (30.3) 122 ( 47.7)
Girls 34 (25.4) 52 (38.8) 48 (35.8) 134 ( 52.3)
Total 81 (31.6) 90 (35.2) 85 (33.2) 256 (100.0)
Education level < Middle 12 (44.4) 11 (40.7) 4 (14.8) 27 ( 11.5)
of father High 39 (31.2) 40 (32.0) 46 (36.8) 125 ( 53.2)
> College 22 (26.5) 32 (38.6) 29 (34.9) 83 ( 35.3)
Total 73 (31.1) 83 (35.3) 79 (33.6) 235 (100.0)
Education level < Middle 15 (42.9) 13 (37.1) 7 (20.0) 35 ( 14.6)
of mother High 45 (31.3) 45 (31.3) 54 (37.5) 144 ( 60.3)
> College 14 (23.3) 27 (45.0) 19 (31.7) 60 ( 25.1)
Total 74 (31.0) 85 (35.6) 80 (33.4) 239 (100.0)
Monthly income <100 15 (35.7) 10 (23.8) 17 (40.5) 42 ( 18.1)
(10,000 won) 101-200 30 (34.5) 38 (43.7) 19 (21.8) 87 ( 37.5)
201-300 17 (22.4) 28 (36.8) 31 (40.8) 76 (1 32.8)
= 301 10 (37.0) 5(18.5) 12 (44.4) 27 ( 11.6)
Total 72 (31.0) 81 (34.9) 79 (34.1) 232 (100.0)
Self-assessment Good 45 (29.4) 55 (35.9) 53 (34.6) 153 ( 60.7)
of health status Moderate 28 (33.3) 30 (35.7) 26 (31.0) 84 ( 33.3)
Poor 5 (33.3) 5 (33.3) 5 (33.3) 15(C 6.0
Total 78 (31.0) 90 (35.7) 84 (33.3) 252
Supplement intake Nothing 49 (32.9) 53 (35.6) 47 (31.5) 149 ( 58.2)
Sometimes 21 (25.3) 32 (38.6) 30 (36.1) 83 ( 32.4)
Everyday 11 (45.8) 5 (20.8) 8 (33.3) 24 (1 9.4)
Total 81 (31.6) 90 (35.2) 85 (33.2) 256 (100.0)
PC: precontemplation, CO & PR: contemplation and preparation, AC: action
1) N(%)
Table 2. Distribution of the subjects by percentile of BMI
PC CO &PR AC Total 2’-value
Percentile of BMI < 85th Boys 40 (44.4)" 27 (30.0) 23 (25.6) 90 (100.0) 8.05"*
Girls 24 (24.7) 39 (40.2) 34 (35.1) 97 (100.0)
Total 64 (34.2) 66 (35.3) 57 (30.5) 187 (100.0) 0.72 NS
85-95t Boys 3(18.8) 4 (56.3) 9 (25.0) 16 (100.0) 1.53 NS?
Girls 5 (20.8) 10 (41.7) 9 (37.5) 24 (100.0)
Total 8 (20) 14 (35) 18 (45) 40 (100.0) 3.80 NS
> 95th Boys 4 (25.0) 7 (43.8) 5(31.2) 16 (100.0) 1.42 NS
Girls 5 (38.5) 3 (23.0) 5 (38.5) 13 (100.0)
Total 9 (31.0) 10 (34.5) 10 (34.5) 29 (100.0) 0.07 NS

PC: precontemplation, CO & PR: contemplation and preparation, AC: action
3) Not Significant

1 N (%)

2) #x: p<0.01
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Table 3. Mean daily nutrient intake of the subjects by stage of change

Nutrients PC (N = 81) CO & PR (N = 90) AC (N = 85) Total (N = 256) F-value
Energy (kcal) 1668.3 = 618.7" 1672.6 = 510.3 1725.7 =+ 583.8 1688.9 + 569.1 0.27
Carbohydrate (g) 258.7 £+ 97.0 260.1 £ 76.1 269.8 £ 941 262.8 + 88.9 0.39
Protein (g) 594+ 229 58.9 £ 19.2 609 + 194 59.7 + 20.5 0.21
Fat (g) 441 +  20.1 449 = 18.9 46.4 £ 196 451+ 195 0.30
Dietary fiber (g) 12.8 + 5.6 12.7 £ 3.9 141 + 5.3 13.2 + 5.0 2.15
Calcium (mg) 359.1 £ 178.9 349.1 £ 172.7 3745 + 185.5 360.7 = 178.6 0.45
Phosphorus (mg) 786.2 = 312.7 763.0 + 256.8 808.7 + 271.3 785.5 = 279.8 0.58
Iron (mg) 9.8 £ 3.8 10.8 & 6.9 108 =+ 3.9 10.5 =+ 5.1 1.16
Sodium (mg) 2888.2 + 1168.5 2983.4 = 1017.0 3176.2 +1077.7 3017.3 £ 1089.1 1.52
Potassium (mg) 1827.8 = 696.2 1773.6 = 580.6 1990.6 =+ 7148 1862.8 = 668.3 2.50
Zinc (mg) 7.3 £ 2.8 7.0 £ 2.3 7.5 + 2.3 7.3 £ 2.5 0.71
Vitamin A (g R.E) 538.5 = 234.0 527.9 + 187.2 582.8 £ 2429 549.5 + 222.3 1.48
Carotene (xg) 2393.4 £ 1198.1 23542 + 907.5 2711.4 £ 1285.3 2485.2 + 1143.6 2.54
VitaminE (mg a-TE) 9.3+ 4.5 9.9 + 4.0 9.9 + 3.9 9.7 + 4.1 0.65
Vitamin B, (mg) 1.1 + 0.6 1.1 + 0.4 1.1 =+ 0.4 1.1 + 0.5 0.12
Vitamin B, (mg) 0.9 = 0.6 1.0 £ 0.4 09 + 0.4 0.9 + 0.4 0.10
Vitamin Bs (mg) 1.5+ 0.6 1.5 & 0.5 1.65 + 0.65 1.5+ 0.54 2.45
Niacin (mg) 13.5 & 5.5 12.7 £ 3.9 13.7 + 4.5 13.3 & 4.6 1.09
Folic acid (¢«g) 145.5 = 61.1 144.4 = 53.5 160.6 + 623 150.2 = 59.2 2.04
Vitamin C (mg) 462+ 2577 494+ 298 586 + 36.1° 515+ 31.4 3.66™
Energy distribution

%Carbohydrate 62.4 + 6.0 62.5 + 4.4 62.5 * 4.9 62.4 + 5.1 0.01

%Protein 14.3 £ 2.1 14.1 £ 1.7 143 + 2.0 14.2 + 1.9 0.25

%Fat 23.4 + 5.20 23.8 + 4.4 24,1 + 5.1 23.8 £ 4.9 0.52

PC: precontemplation, CO & PR: contemplation and preparation, AC: action

1) Mean + SD

2) Means with different letters within a row are significantly different from each other at p <0.05 as determined by Duncan’s Mul-

fiple Range Test
3) *: p<0.05
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Table 4. Distribution of the male subject with nutrients intakes less than EAR (or Al) by stage of change

Nutrients PC (N = 47) CO &PR (N = 38) AC (N = 37) Total 2’ value
Energy (kcal) 36 (76.6)" 27 (71.1) 28 (75.7) 91 (74.6) 0.37
Protein (g) 8 (17) 3(7.9 0O 11 7.40™°
Dietary fiber (g)” 44 (93.6) 38 (100) 33 (89.2) 115 (94.3) 411
Calcium (mg) 41 (87.2) 35 (92.1) 32 (86.5) 108 (88.5) 0.71
Phosphorus (mg) 28 (59.6) 26 (68.4) 23 (62.2) 77 (63.1) 0.73
Iron (mg) 19 (40.4) 14 (36.8) 13 (35.1) 46 (37.7) 0.26
Sodium (mg)4 38 (80.9) 33 (86.8) 37 (100) 108 (88.5) 0.39
Potassium (mg) 3 47 (100) 38 (100) 37 (100) 122 (100) 1.49
Zinc (mg) 17 (36.2) 15 (39.5) 10 (27) 42 (34.4) 1.39
Vitamin A (g R.E) 10 (21.3) 7 (18.4) 7 (18.9) 24 (19.7) 0.13
Vitamin E (mga-TE)3) 27 (57.4) 18 (47.4) 19 (51.4) 64 (52.5) 0.88
Vitamin By (mg) 15 (31.9) 5(13.2) 6 (16.2) 26 (21.3) 5.23
Vitamin B2 (mg) 24 (51.1) 19 (50) 24 (64.9) 67 (54.9) 2.13
Vitamin B¢ (mg) 6 (12.8) 3((7.9 1(2.7) 10 (8.2) 2.79
Niacin (mg) 11 (23.4) 6 (15.8) 5(13.5) 22 (18) 1.56
Folic acid (x«g) 45 (95.7) 36 (94.7) 35 (94.6) 116 (95.1) 0.07
Vitamin C (mg) 38 (80.9) 31 (81.6) 25(67.6) 94(77) 2.71
PC: precontemplation, CO & PR: contemplation and preparation, AC: action

1 N (%) 2) based on the EAR (or Al) as cut off point

3) *: p<0.05 4) subject with Na intake more than the dietary goal

Table 5. Distribution of the female subjects with nutrients intakes less than EAR (or Al) by stage of change

Nutrients PC (N = 34) CO &PR (N = 52) AC (N = 48) Total 2> value
Energy (kcal) 23 (67.6)" 37 (71.2) 31 (64.6) 91 (67.9) 0.50
Protein (g) 129 0 (0) 0 (0 1(0.7) 3.0
Dietary fiber (g)? 32 (94.1) 48 (92.3) 42 (87.5) 122 (91) 1.24
Calcium (mg) 27 (79.4) 46 (88.5) 42 (87.5) 115 (85.8) 1.56
Iron (mg) 17 (50) 23 (44.2) 20 (41.7) 60 (44.8) 0.57
Sodium (mg)” 27 (79.4) 47 (90.4) 44 (91.7) 118 (88.1) 5.92"
Potassium (mg)” 34 (100) 52 (100) 48 (100) 134 (100) 1.77
Zinc (mg) 10 (29.4) 25 (48.1) 20 (41.7) 55 (41) 2.97
Vitamin A (g R.E) 5(14.7) 4(7.7) 8 (16.7) 17 (12.7) 1.98
Vitamin E (mga-TE)? 19 (55.9) 24 (46.2) 25 (52.1) 68 (50.7) 2.97
Vitamin By (mg) 9 (26.5) 9 (17.3) 10 (20.8) 28 (20.9) 1.98
Vitamin B2 (mg) 22 (64.7) 28 (53.8) 18 (37.5) 68 (50.7) 6.22"
Vitamin B¢ (mg) 4(11.8) 2 (3.8 1(2.1) 7 (5.2) 1.04
Niacin (mg) 4 (11.76) 3 (6.25) 3 (5.77) 10 (7.5) 1.23
Folic acid( #g) 33 (97.1) 48 (92.3) 45 (93.8) 126 (94) 0.84
Vitamin C (mg) 24 (70.6) 39 (75) 25 (52.1) 88 (65.7) 6.30"
PC: precontemplation, CO & PR: contemplation and preparation, AC: action

N (%) 2) based on the EAR (or Al) as cut off point

3) *: p<0.05 4) subject with Na intake more than the dietary goal
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Aol 9= ob5e) 4 Aglw, A WAle) dolold BMI bl C o] @5 wAle] St ool 14 &
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Table é. Daily number of servings by food group in the Daily Food guide by stage of change

Food groups PC (N =81) CO & PR (N = 90) AC (N = 85) Total (N = 256) F-value
Cereals and starch | 2.47 £1.02 2.37 £0.82 2.45 = 0.86 2.43 = 0.90 0.28
Cereals 2.26 +0.94" 2.13 +0.84 2.18 +0.72 2.19 +0.83 0.55
Noodles 0.10 £ 0.17 0.13 +£0.18 0.11 £0.18 0.11 £0.18 0.74
Rice cakes 0.08 £0.17 0.07 £0.12 0.08 £0.14 0.07 £0.15 0.16
Breads 0.03 +0.12 0.05 +0.16 0.07 + 0.24 0.05 +0.18 1.10
Meats, Fishs, Eggs, Soybeans 2.98 = 1.38 295+ 1.14 3.06 £ 1.21 3.00 = 1.24 0.19
Meats 1.44 +0.97 1.24 +0.70 1.31 £0.79 1.32 £ 0.82 1.21
Fish & Shellfishes 0.70 + 0.70 0.70 + 0.56 0.79 + 0.62 0.73 + 0.63 0.51
Eggs 0.53 + 0.475% 0.61 + 0.40% 0.74 + 0.56° 0.63 + 0.49 3.87%
Soybeans 0.31 +£0.35 0.27 +0.32 0.36 + 0.36 0.31 +£0.34 1.37
Vegetables 3.84 + 1.64° 3.88 + 1.35° 4.48 + 1.57° 407 + 1.54 474"
Vegetables 2.00 + 1.04 2.05 +0.78 2.29 +0.90 2.11 £ 0.91 2.42
Seaweeds 0.45 + 0.54 0.39 +0.42 0.51 + 0.47 0.45 + 0.48 1.48
Mushrooms 0.23 +0.12 0.28 +0.13 0.27 +0.14 0.26 +0.13 2.97
Kimchis 1.15+0.71° 1.17 + 0.65° 1.41 +0.83° 1.24 £ 0.74 3.23"
Fruits 0.41 +0.55 0.44 + 0.59 0.66 + 1.06 0.50 + 0.77 2.69
Fruits 0.28 + 0.52 0.29 + 0.58 0.50 + 0.96 0.36 +0.72 2.62
Juices 0.13 +0.23 0.15 +0.23 0.16 + 0.24 0.14 +0.23 0.29
Milks & Dairy products 0.43 £0.57 0.35 £ 0.56 0.43 £ 0.57 0.40 + 0.57 0.63
Milks 0.36 + 0.55 0.29 + 0.56 0.35 + 0.50 0.34 + 0.53 0.41
Dairy products 0.07 £0.20 0.05 £0.14 0.08 £0.18 0.07 £0.17 0.41
Oils, Nuts & Seeds & Sugars 1.76 £ 0.96 1.89 +0.88 2.00 £0.83 1.89 + 0.89 1.46
QOils 1.24 +£0.78 1.43 +0.82 1.39 +0.68 1.36 = 0.76 1.36
Nufts & Seeds 0.04 +0.19 0.03 +0.10 0.04 = 0.11 0.04 +0.14 0.07
Sugars 0.48 + 0.40 0.43 +0.30 0.56 + 0.43 0.49 +0.38 2.45

PC: precontemplation, CO & PR: contemplation and preparation, AC: action

1) Mean + SD

2) Means with different letters within a row are significantly different from each other at p <0.05 as determined by Duncan's

Multiple Range Test
3) *: p<0.05, #*: p<0.01
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