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Evaluation of Dietary Intake of Korean School-aged Children from Low-income Families
by Comparing with the Korean Food Guide: Analysis of the Data
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ABSTRACT

This study was conducted to evaluate the dietary quality of school-aged children from low-income families in com-
parison with those from higher income families. The socio-demographic and anthropometric data and one day 24-hour
recall dietary intake data of 1,782 school-aged children were used for analysis from the data of 2001 National Health
and Nutrition Survey. The children whose family had monthly household income 120% or lower than the 2001 Mini-
mum Cost of Living were classified into Low Income Group (LIG), and the others were classified into Higher Income
Group (HIG). The consumption levels of the food groups of the Korean Food Guide as well as the general nutritional
status based on their weight and height, energy and nutrient intake were compared between LIG and HIG in elementary
(n=1989), middle (n=432), and high (n=2361) school-aged children, respectively. LIG tended to have lower weight,
height, and BMI than HIG, but the difference was significant only in the weight and the BMI of the middle school-aged
children. The energy intake of LIG didn’t differ from that of HIG, but LIG consumed a higher percentage of energy
from carbohydrate and a lower percentage of energy from fat than HIG. Some micronutrient intake was lower in LIG
than HIG in case of the elementary and the middle school-aged children. The average numbers of servings of milk -
dairy products and fruits consumed by LIG were significantly lower than those consumed by HIG in the elementary and
the middle school-aged children, and they were less than the respective recommended serving. The average number of
servings of meat - fish - egg - beans consumed by LIG was lower than that consumed by HIG in the middle and the
high school-aged children, and it was also less than the recommended serving. The results suggested that the diet of child-
ren from low-income families should be intervened by strategies different from the other children in order to improve the

consumption level of milk - dairy products, fruits, and meat -

fish - egg - beans. (Korean J Nutr 2009; 42(8): 691~701)
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Table 1. Upper limit of monthly income of low-income families defined in this study

Number of family members
1 2 3 4 5 6
Minimum cost of Iivingl’ (won/month) 334,000 553,000 760,000 956,000 1,087,000 1,227,000
Income upper limit of low-income families” (won/month) 400,800 663,600 912,000 1,147,200 1,304,400 1,472,400

1) Ministry of Health and Welfare. The 2001 Minimum Cost of Living
2) 120 % of Minimum Cost of Living
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Table 2. Energy proportion among food groups of selected prepared foods

Comprising food group

Sample food of the food group Comprising food group

Representing

Energy Energy

Prepared food Name Arrgg)u nt energy value Name ?Zzlt:r?/i:‘l;? density content prir:::)rgci):)n
(kcal/serving) (kcal/g) (kcal)
A B C D=B/C E=AXD F=E/SumofE

sandwitch- Grains 80 323.87 Bread 100 3.239 259.096 0.580
egg &cheese  Meats 40 80.513 Egg 50 1.610 64.410 0.144
(1409) Dairy 20 122.874  Cheese 20 6.144 122.874 0.275
sandwitch- Grains 80 323.87 Bread 100 3.239 259.096 0.595
ham&cheese Meats 40 80.513 Ham 60 1.342 53.675 0.123
(1409 Dairy 20 122.874 Cheese 20 6.144 122.874 0.282
Grains 60 323.87 Bread 100 3.239 194.322 0.491
Pizza Meats 10 80.513 Ham 60 1.342 13.419 0.034
(120 @) Vegetables 20 12.088 Leafy vegetables 70 0.173 3.454 0.009
Dairy 30 122.874 Cheese 20 6.144 184.311 0.466
Hot dog Grains 45 323.87 Bread 100 3.239 145.742 0.707
(90 @) Dairy 45 80.513 Ham 60 1.342 60.385 0.293
Grains 50 323.87 Bread 100 3.239 161.935 0.702
Hf‘lT;’;;ge' Meats 50 80513  Meat 60 1.342 67.004 0.291
Vegetables 10 12.088 Leafy vegetables 70 0.173 1.727 0.007
Grains 50 323.87 Bread 100 3.239 161.935 0.458
H;:r;l;t:;ger- Meats 50 80513  Meat 60 1.342 67.094 0.190
(130 @) Vegetables 10 12.088 Leafy vegetables 70 0.173 1.727 0.005
Dairy 20 122.874 Cheese 20 6.144 122.874 0.347
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Table 3. Socio-demographic characteristics of subjects
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Age group Characteristics Low income group Higher income group
n 166 823
EIer:enltary d Household income™* (10,000 won/month, mean + S.D.) 84.2 + 26.3 250.0 = 117.6
school-age
(n = 989) Age (years, mean * S.D.) 93+ 16 93+ 16
Male (%) 50.0 54.4
n 64 368
Middle Household income™*** (10,000 won/month, mean + S.D.) 815 + 27.3 257.2 + 125.3
school-aged N N N
(n = 432) Age (years, mean = S.D.) 13.6 = 1.0 13.6 = 0.9
Male (%) 48.4 51.6
n 62 299
High Household income™™ (10,000 won/month, mean + S.D.) 86.3 + 29.5 239.9 + 113.2
school-aged
(n = 361) Age (years, mean = S.D.) 16.5 = 1.0 16.6 £ 1.0
Male (%) 50.0 50.0

Mean values are significantly different between the income groups (+#+p <0.001)
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Table 4. Anthropometric characteristics and weight assessments of subjects

Age group Characteristics Low income group Higher income group

n 154 771
Weight (kg, mean * S.D.) 342 +9.7 35.3 + 10.7
Height (cm, mean + S.D.) 137.2 £ 11.2 138.3 + 11.8

Elementary school-aged (n = 925) BMI (kg/m2, mean = S.D.) 17.8 £ 3.0 18.1 £ 3.1
Underweight (%) 3.3 5.2
Overweight (%) 6.5 125
Obesity (%) 7.1 6.5
n 59 329
Weight (kg, mean + S.D.)** 51.6 + 8.7 55.7 + 11.7
Height (cm, mean + S.D.) 160.5 + 8.4 162.6 + 7.9

Middle school-aged (n = 388) BMI (kg/m?, mean + S.D.)* 20.0 + 2.9 209 + 35
Underweight (%) 5.1 4.0
Overweight (%) 11.9 12.8
Obesity (%) 5.1 6.4
n 54 235
Weight (kg, mean * S.D.) 58.5 + 14.3 60.6 = 11.8
Height (cm, mean + S.D.) 165.3 £ 9.1 166.9 + 8.7

High school-aged (n = 289) BMI (kg/m2, mean + S.D.) 21.3+ 3.9 21.7 + 3.4
Underweight (%) 13.0 6.4
Overweight (%) 7.4 11.1
Obesity (%) 7.4 8.5

Mean values are significantly different between the income groups (+p <0.05, **p <0.01)
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Table 5. Comparison of energy and nutrient intake between Low Income Group and Higher Income Group

Low income group

Higher income group

Age groups Nutrients mean + S.D. mean =+ S.D.
(n = 166) (n = 823)
Energy
Total (kcal) 1738.7 + 631.7 1848.1 + 683.3
Protein (%) 141 + 3.0 144 + 3.6
Fat (%)* 210 + 84 226 + 83
Carbohydrate (%) * 649 + 9.3 63.0 + 9.6
Protein (g) 60.5 + 26.3 65.5 + 28.0
Elementary school-aged Thiamin (mg)™* 11 + 0.6 12 £ 08
(n = 989) Riboflavin (mg)*** 10 + 05 12 + 06
Niacin (mg) 126 = 75 13.9 + 8.2
Vitamin A (RE)* 465.0 = 306.8 522.1 + 431.7
Vitamin C (mg)* 101.2 + 96.4 119.3 + 109.1
Ca (mg) 470.2 = 328.0 478.7 + 260.1
Fe (mg) 8.7 £ 5.0 9.4 + 57
Na (mg) 3696.1 = 2402.9 3662.3 + 1946.0
K (mg) 2398.3 + 2712.4 2384.5 + 1000.9
(n =64 (n = 368)
Energy
Total (kcal) 2039.8 + 756.9 21385 + 8434
Protein (%)* 13.4 + 3.4 145 + 3.6
Fat (%)™ 192 + 7.7 230 * 86
Carbohydrate (%)*** 67.4 + 83 625 + 9.6
Protein (g) 66.6 + 27.0 76.7 + 35.7
Middle school-aged Thiamin (mg)™* 13 + 06 16 £ 1.0
(n = 432) Riboflavin (mg)* 11 + 07 13 + 0.6
Niacin (mg) 147 = 7.1 16.2 + 9.0
Vitamin A (RE) 614.0 = 682.4 576.6 + 402.2
Vitamin C (mg) 121.0 + 1144 1155 + 96.8
Ca (mg)* 4211 + 261.3 496.8 + 274.0
Fe (mg) 104 + 57 110 + 7.3
Na (mg) 4594.3 + 2986.9 43470 + 21515
K (mg) 2522.7 + 1225.3 2646.6 = 1088.5
(n =62 (n = 299)
Energy
Total (kcal) 1961.3 * 1047.8 2149.2 + 978.7
Protein (%) 140 + 3.9 146 + 4.1
Fat (%)* 202 + 9.4 233 + 9.1
Carbohydrate (%)** 65.8 + 10.8 62.1 = 9.9
Protein (g) 68.8 + 46.4 785 + 52.1
High school-aged Thiamin (mg) 14 £ 11 15 + 0.8
(n = 361) Riboflavin (mg) 12 + 0.7 13 + 0.7
Niacin (mg) 148 + 9.8 17.1 + 141
Vitamin A (RE) 580.5 + 322.3 588.3 = 473.4
Vitamin C (mg) 131.1 + 141.0 113.7 + 113.9
Ca (mg) 482.1 + 301.5 481.6 + 278.6
Fe (mg) 104 * 6.2 115 + 83
Na (mg) 4356.3 + 2634.6 4608.9 + 2436.2
K (mg) 27085 *+ 1369.2 2657.5 + 1259.5

Mean values are significantly different between the income groups (+p <0.05, #*p <0.01, ***p <0.001)
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Fig. 1. Distribution of subjects’ fat and carbohydrate energy intakes according to Acceptable Macronutrient Distribution Ranges. Dis-
tributions of subjects are significantly different between the income groups (+##p <0.001).
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Table 6. Comparison of food group intake between Low Income Group and Higher Income Group

Income  No. of Percentage of consumed servings to recommended servings (%)

Age group Food group .
group  subjects Mean * S.D. Distribution
<50% <100% <150% 150%+
, Low 166 99.3 + 40.0 6.0 50.0 33.7 10.2
Grains
Higher 823 101.3 + 46.9 8.0 49.2 31.0 11.8
Meat - Fish - Low 166 109.7 + 91.0 235 34.9 223 19.3
Eggs - Beans Higher 823 1189 + 92.9 21.8 28.6 23.7 26.0
Low 166 110.7 + 126.6 28.9* 30.1 18.7 22.3
Vegetables )
Higher 823 102.4 + 73.9 20.9 39.1 22.1 17.9
E'e':enltary g 0% <100%  100%+ -
school-age *k *%1)2)
(n = 989) Eruits Low 166 85.8 + 1225 434 25.3 31.3 -
Higher 823 118.4 + 162.1 29.5 30.7 39.7 -
Milk - Low 166 38.1 + 345 3437 62.7 3.0 -
Dairy products  Higher 823 474 + 483 30.5 60.3 9.2 -
- <100% < 200% 200%+
Qils - Sugars - Low 166 164.7 + 185.6 - 51.8 18.7 29.5
Nuts Higher 823 191.9 + 2326 - 46.9 19.9 33.2
<50% < 100% <150% 150%+
_ Low 64 1055 + 38.7 7.8 42.2 34.4 15.6
Grains )
Higher 368 98.2 + 40.4 8.2 50.8 31.8 9.2
Meat - fish - Low 64 86.3 = 71.2 32.8 35.9 17.2 14.1
Eggs - Beans  Higher 368 108.0 + 86.0 25.3 32.1 21.7 20.9
Low 64 98.7 + 726 28.1 34.4 20.3 17.2
Vegetables )
Middle Higher 368 102.0 + 67.6 223 36.7 23.1 17.9
school-aged 0% <100% 100%+ -
(n = 432) it Low 64 559 + 74.6% 484 28.1 234 -
rurts
Higher 368 78.7 = 101.7 36.7 34.0 294 -
Milk - Low 64 229 + 347 59.4**V? 39.1 1.6 -
Dairy products  Higher 368 423 + 518 42.4 46.2 11.4 -
- <100% < 200% 200%+
Oils - Sugars - Low 64 136.9 + 149.3 - 51.6 234 25.0
Nuts Higher 368 151.6 + 190.0 - 52.2 20.9 26.9
< 50% <100% <150% 150%+
, Low 62 86.9 + 39.0 14.5 59.7 16.1 9.7
Grains )
Higher 299 90.8 = 39.4 12.7 53.5 25.4 8.4
Meat - Fish - Low 62 79.6 + 75.3* 355" 40.3 14.5 9.7
Eggs - Beans  Higher 299 105.4 + 90.3 28.8 29.1 20.1 22.1
Low 62 105.7 + 71.5 17.7 33.9 30.7 17.7
Vegetables ]
- Higher 299 101.8 + 65.7 20.4 36.1 24.4 19.1
High
school-aged 0% <100% 100%+ -
(n = 361) it Low 62 63.2 + 117.3 59.7*" 17.7 22.6 -
ruits
Higher 299 61.9 = 9558 43.8 32.1 24.1 -
Milk - Low 62 34.9 = 47.0 50.0 40.3 9.7 -
Dairy products  Higher 299 354 + 48.4 51.8 39.8 8.4 -
- < 100% < 200% 200%+
Oils - Sugars - Low 62 100.9 + 122.0 - 64.5 19.4 16.1
Nuts Higher 299 136.6 + 146.4 - 53.2 23.8 23.1

Mean values or distributions are significantly different between the income groups (+p <0.05, #*p <0.01, ***p <0.001)
1) by Pearson’s y2-test, 2) by Mantel Haenszel x?2-test
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