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The ﬁurpose of this study was to understand the actual condition seating gap
and measures associated with economic disparities in Japan. As a result of the research, 1) Using
data on diet and food expenses, we presented the contents and amount of meals for children®s growth

and health in school children, 2) we examined the effects of school lunches and measures for
children®s dietary security, and 3) we reviewed food security programs for low-income households in
other countries, USA, and their effects.

As a measure to ensure the diet of children of low-income families in Japan, we presented evidence
of the effectiveness of school lunches at the national level and food assistance at the NPO level.
The social significance of the above-level socio-economic situation and the evidence related to
eating habits of households is the basis for the promotion of measures against poverty in children.
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Comparison of food and nutrient intake between school days and non-school days among
Japanese school children aged 10-11 years (n=771)

4 days 2 school days 2 non-school days Difference’ +
Unit Mean sD Mean sD Mean SD Mean SD P value
Energy-adjusted diet cost (Japanese yen/4184 kJ) 441.0 66.5 407.0 70.3 479.2 94.2 -72.3 97.3 <0.001
Food intake
Grain (9/4184 kJ) 220 39 210 39 233 58 -22.5 57.9 <0.001
White rice (9/4184 kJ) 156 43 164 47 148 62 16.5 66.7 <0.001
Bread (9/4184 kJ) 17 13 14 15 21 19 7.1 22.3 <0.001
Noodle (974184 kJ) 32 24 14 24 52 46 -37.3 51.6 <0.001
Others (974184 kJ) 11 9 13 12 8 11 5.3 14.6 <0.001
Whole grain (9/4184 kJ) 4.0 10.2 4.1 8.6 4.0 16.3 0.1 15.7 0.87
Potatoes (9/4184 kJ) 30 14 36 19 24 22 11.9 28.1 <0.001
Pulses and nuts (9/4184 kJ) 18 14 21 16 15 18 5.9 20.4 <0.001
Vegetables, mushrooms and seaweed (974184 kJ) 120 36 141 39 98 46 42.8 45.3 <0.001
Fruits (974184 kJ) 38 31 42 34 35 39 6.6 38.5 <0.001
Fish and shellfish (974184 kJ) 26 16 26 19 26 22 -0.2 26.0 0.84
Meat (9/4184 kJ) 53 16 50 18 55 24 -4.6 28.2 <0.001
Eggs (9/4184 kJ) 20 11 19 13 22 15 -3.3 18.3 <0.001
Dairy products (9/4184 kJ) 112 49 159 55 60 58 98.4 54.7 <0.001
Fats and oils (9/4184 kJ) 9.2 3.2 8.8 3.9 9.5 4.4 -0.7 5.3 <0.001
Sugars and confectionaries (9/4184 kJ) 31 21 26 22 37 31 -10.9 31.7 <0.001
Beverages (9/4184 kJ) 121 91 100 83 145 120 -44.9 93.6 <0.001
Soft drink (974184 kJ) 27 40 17 33 37 65 -19.8 65.8 <0.001
Non-energy containing beverages (9/4184 kJ) 81 80 72 75 91 100 -18.6 73.3 <0.001
Fruit & veg juice (9/4184 kJ) 14 28 11 28 18 39 -6.5 37.0 <0.001
Nutrient intake
Protein (% of energy) 14.8 1.4 15.1 15 14.6 2.0 0.5 2.1 <0.001
Total fat (% of energy) 29.7 3.5 29.3 4.1 29.9 5.1 -0.7 5.9 0.002
Saturated fatty acids (% of energy) 9.5 1.6 9.8 18 9.1 2.2 0.7 24 <0.001
Carbohydrate (% of energy) 54.0 4.0 54.3 4.4 53.9 5.7 0.4 6.5 0.60
Dietary fibre (974184 kJ) 6.5 1.2 6.9 13 6.1 1.6 0.8 1.5 <0.001
Sodium (ng/4184 kJ) 1930 280 1927 297 1947 410 -19.3 4289 0.21
Potassium (mg/4184 kJ) 1228 165 1343 172 1107 228 236 226 <0.001
Calcium (mg/4184 kJ) 297 64 353 72 236 82 117 85 <0.001
Magnesium (mg/4184 kJ) 117 16 125 17 109 20 16.1 20.6 <0.001
Iron (mg/4184 kJ) 35 0.6 3.6 0.7 35 0.7 0.1 0.8 <0.001
Vitamin A (v 9//4184 kJ) 263 89 303 131 220 93 82.0 145.3 <0.001
Vitamin E (ng/4184 kJ) 3.4 0.7 34 0.8 35 0.9 -0.1 1.0 0.001
Vitamin C (ng/4184 kJ) 52 25 55 19 48 40 7.0 40.8 <0.001
Folate (mg/4184 kJ) 141 31 153 34 129 39 23.8 40.4 <0.001
Energy intake (kd/day) 8151 1325 8491 1351 7811 1697 680 1546 <0.001
Edible weight consumed (g/day) 1206 219 1281 234 1131 272 150 255 <0.001
Energy density (kd/g) 6.21 0.69 5.93 0.75 6.13 1.06 -0.20 1.14 <0.001

Values are mean and SD.
" Difference = (food and nutrient intake in non-school days) - (food and nutrient intake in school days).
¥ Paird t-test was performed to compare food and nutient intake between school days and non-school days.
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Association of energy-adjusted monetary diet cost with food and nutrient intake in school
days and non-school days among Japanese school children aged 10-11 years (n=771)

4 days 2 school days 2 non-school days
Regression Regression Regression
coefficient coefficient coefficient
Unit ! SE P value ! SE P value SE P value
Food intake
Grain (g/4184 kJ) -17.9 2.1 <0.001 -13.8 2.1 <.0001 -22.8 3.1 <.0001
White rice (9/4184 k) 14.9 2.3 <0.001 -9.8 2.5 <.0001 -20.5 3.4 <.0001
Bread (9/4184 kJ) 12 0.7 0.10 -1.1 0.8 0.16 -1.3 11 0.23
Noodle (974184 kJ) -0.9 14 0.53 -2.0 1.4 0.15 0.0 26 0.99
Others (9/4184 kJ) -0.5 04 021 -0.8 05 0.11 -0.3 0.6 0.59
Whole grain (9/4184 kJ) -0.4 0.6 045 -0.1 05 0.77 -0.7 09 043
Potatoes (9/4184 kJ) -0.8 0.8 0.33 -0.7 1.0 047 -0.6 1.2 0.65
Pulses and nuts (9/4184 kJ) 2.0 0.8 0.01 3.0 0.9 0.00 1.0 1.0 0.35
Vegetables, mushrooms and seaweed (0/4184 kJ) 143 1.9 <.0001 115 2.1 <.0001 17.9 2.5 <.0001
Fruits (9/4184 kJ) 111 1.7 <.0001 9.8 1.9 <.0001 12.6 2.1 <.0001
Fish and shellfish (9/4184 kJ) 10.5 0.8 <.0001 9.3 1.0 <.0001 11.5 1.1 <.0001
Meat (9/4184 kJ) 2.2 0.9 0.01 0.1 1.0 0.96 4.8 1.3 0.00
Egags (9/4184 kJ) -1.9 0.6 0.001 -1.9 0.7 0.01 2.1 09 0.02
Dairy products (9/4184 kJ) 15 2.8 0.60 1.0 31 0.74 3.8 33 0.25
Fats and oils (9/4184 kJ) -0.3 0.2 012 -0.4 0.2 0.07 -0.1 03 0.78
Sugars and confectionaries (9/4184 kJ) 29 1.2 0.01 1.4 12 0.25 4.2 1.7 0.02
Beverages (9/4184 kJ) 319 5.0 <.0001 26.1 4.5 <.0001 38.1 6.6 <.0001
Soft drink (9/4184 kJ) 5.6 22 0.01 5.2 19 o001 5.4 3.7 014
Non-energy containing beverages (974184 kJ) 23.8 4.4 <.0001 19.3 4.2 <.0001 29.2 5.5 <.0001
Fruit & veg juice (9/4184 kJ) 25 15 011 1.6 16 031 3.4 22 012
Nutrient intake
Protein (% of energy) 0.8 0.1 <.0001 0.6 0.1 <.0001 11 0.1 <.0001
Total fat (% of energy) 0.4 0.2 0.02 0.4 0.2 0.10 0.6 0.3 0.04
Saturated fatty acids (% of energy) 0.2 0.1 0.01 0.1 0.1 0.17 0.3 0.1 0.006
Carbohydrate (% of energy) -1.1 0.2 <.0001 -0.8 0.2 0.002 -1.5 0.3 <.0001
Dietary fibre (9/4184 kJ) 0.4 0.1 <.0001 0.3 0.1 <.0001 0.5 0.1 <.0001
Sodium (mg/4184 kJ) 87 15.2 <.0001 83 16.3 <.0001 95 22.5 <.0001
Potassium (mg/4184 kJ) 101 8.4 <.0001 80 9.1 <.0001 128 11.7 <.0001
Calcium (mg/4184 kJ) 15.3 3.5 <.0001 17.4 3.9 <.0001 14.8 4.6 0.001
Magnesium (mg/4184 kJ) 8.2 0.8 <.0001 7.1 0.9 <.0001 9.6 1.1 <.0001
Iron (mg/4184 kJ) 0.2 0.0 <.0001 0.2 0.0 <.0001 0.2 0.0 <.0001
Vitamin A (1 9//4184 kJ) 18.8 5.0 <.0001 13.5 7.4 0.07 25.3 5.1 <.0001
Vitamin E (mg/4184 kJ) 0.3 0.0 <.0001 0.2 0.0 <.0001 0.3 0.0 <.0001
Vitamin C (mg/4184 kJ) 6.4 1.4 <.0001 4.6 1.0 <.0001 8.4 2.3 <.0001
Folate (mg/4184 kJ) 12.0 1.6 <.0001 9.4 1.8 <.0001 15.1 2.1 <.0001
Energy intake (kJ/day) 161 69.1 0.02 61 721 040 261 90.5 0.004
Edible weight consumed (9/day) 78 11.4 <.0001 59 12.1 <.0001 97 14.4 <.0001
Energy density (kJ/9) -0.30 0.0 <.0001 -0.24 0.0 <.0001 -0.32 0.1 <.0001

" Values are mean and SE adjusted for sex, prefecture of residency, weight status, physical activity, eating out, reporting status, paternal education,

maternal education, household size and annual household income.

* Values are regression coefficients indicating the change in dietary intake per 1 unit increase in 100 Japanese yen/4184 kJ.
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