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Summary

The purpose of this study was to develop a simple method to assess the nutritional quality of breakfast among
school-aged children. The dietary record was obtained from the survey conducted in 2007 by the Ministry of
Education, Culture, Sports, Science and Technology titled “School children’s dietary life survey”. The sample consist-
ed of 171 students from grade 2, 212 from grade 5, and 158 from grade 8. The quality of breakfast was scored
(maximum of 6 points) by adding up all the types of dish included in the meal and each point was given to the
followings: staple food, main dish, side dish, milk and dairy products, fruit, and soup. The average score of the 3-day
meal survey was taken as the breakfast balance score. The relationships between these breakfast balance scores
and the intakes of energy and nutrients were examined. The breakfast balance scores were positively and signifi-
cantly correlated with students’ energy and nutrients intake except saturated fatty acid, mono-unsaturated fatty acid,
and vitamin A. The risk of micronutrient deficiency was lower when the breakfast balance score was higher. This

simple method can be used for assessing the nutritional quality of breakfast.
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Table 1 Types of food consumed at breakfast for 3 days by Breakfast Balance Score group”

(%)
Types of food MO M1 M2 M3 M4 M5
(n=29) (n=47) (n =163) (n =185) (n=111) (n=27)
Staple food 16.7 62.5 8838 94.3 994 100.0
Side dish 0.0 28 137 358 65.9 795
Soup 0.0 35 174 34.6 49.1 62.8
Main dish 0.0 15.3 40.3 674 90.0 87.2
Milk and dairy products 4.2 188 40.1 45.0 55.3 75.6
Fruits 42 42 7.2 21.0 45.6 75.6
Vegetables and fruits juice 125 14.6 49 6.5 6.3 51
Snacks, sweets and soft drinks 41.7 32.6 127 84 8.8 115
(n = 541)

1) Breakfast Balance was scored based on the 3-day dietary survey, and the sample was divided into six groups (MO0-MD5)

according to their scores.

“Vegetables and fruits juice” and “Snacks, sweets and soft drinks” were not included in Breakfast Balance Score.

Table 2 Breakfast Balance Score” of students in each grade and sex

Grade (Age) Sex N Percentile Percentage of people (%)

25 50 75 MO M1 M2 M3 M4 M5

2nd grade of elementary Male 76 2.3 3.0 3.7 2.6 6.6 289 329 250 39
school (6-7 ) Femdle 9 20 27 33 00 16 24 400 211 00

5th grade of elementary school ~ Male 104 2.3 3.0 3.7 29 29 269 35.6 26.0 58
10-11 y) Femdle 106 20 30 33 00 13 M2 38 132 85

2nd grade of junior high school =~ Male 80 20 2.3 33 38 8.8 388 26.3 16.3 6.3

(13-14y) Female 78 20 27 37 0.0 115 30.8 295 231 5.1

1) Breakfast Balance was scored based on the 3-day dietary survey, and the sample was divided into six groups (M0-M5) according

to their scores.
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Table 3 Physique and Breakfast Balance Score
Height (cm) Weight (kg) Underweight”  Overweight and 2
Grade (Age) Sex Mean * SD Mean * SD (%) obese” (%) K
2nd grade of elementary school Male 71 1231 £50 238 =37 14 2.8 0.017
,,,,,,,,,,,,,,,,,,,,, 67y)  Female 8  1222+54 235+39 1l 22 0002
5th grade of elementary school Male 90 1410 £ 6.3 355+ 8.6 44 144 —0.011
. @olly  Female 9 141073 4679 2 ] L2 B -0054
2nd grade of junior high school Male 74 1615 = 8.2 514 £ 117 0.0 12.3 —0.298
(13-14y) Female 74 1565 £ 5.7 488 = 7.7 14 12.2 0.073

1) Based on “the manual for health checkups for students (2015 revised edition)” by the Japan Society of School Health, the degree
of obesity was calculated using a standard weight for age, sex, and height; values greater than 20% indicated an inclination to
obesity, and the values smaller than —20% indicated a tendency toward underweight.

2) Correlation between the degree of obesity and Breakfast Balance Score. Pearson’s correlation coefficient *p < 0.01



Table 4 The relationship between energy, nutrient intake and Breakfast Balance Score of each grade

(n =541)
2nd grade of elementary school 5th grade of elementary school 2nd grade of junior high school
) (n=171) (n=212) (n = 158)
Nutrients Intake per serving Correlation Intake per serving Correlation Intake per serving Correlation
Mean * SD coefficient” Mean = SD coefficient” Mean = SD coefficient”
Energy kcal 372 =130 0.356 *** 420 + 148 0504 *** 454 = 177 0529 =
Protein g 129 +49 0.327 = 153 6.9 0418 == 159 £ 69 0485 ***
Fat g 125+ 72 0.114 142 +74 0372 = 136 £7.2 0441 =
SFA g 475 =298 0.075 501 £295 0.063 478 £ 2.76 -0.102
MUFA g 417 =279 0.120 490 = 2.78 0.042 450 £ 2.62 0.119
PUFA g 200 £ 1.32 0.086 243 £1.64 0.237 == 232132 0.285 ***
Cholesterol mg 78 £ 63 0.186 ** 104 £ 89 0.191 = 97 =75 0.147
Carbohydrate g 516 £19.0 0.143 56.7 £ 205 0.349 == 65.6 £ 28.8 0.398 ==
Dietary fiber g 22+13 0.239 ** 24=13 0.235 *** 25*24 0.130
Na mg 615 = 329 0.250 *** 711 = 389 0.103 714 = 376 0.242 **
K mg 437 + 237 0403 = 475 = 263 0494 == 473 = 326 0.296 ***
Ca mg 149 = 104 0.157 * 142 + 106 0.325 ** 142 + 126 0.082
Mg mg 45+ 29 0405 *** 49 + 26 0519 == 51 =33 0.309 ==
P mg 223 £ 106 0419 ™ 248 £ 126 0541 = 251 =126 0.269 **
Fe mg 12+07 0.237 ** 15+08 0443 ** 1.5+09 0.360 ***
Zn mg 15+06 0426 ** 1.8 +08 0485 *** 1.9+09 0.313 =
Cu mg 019 £0.14 0.282 = 022 =0.11 0.299 == 024 £0.13 0.326 **
Vitamin A? ugRE 109 =114 0.078 113 £ 95 0.129 107 + 114 0.063
Vitamin D ug 1011 0.152 * 14+17 0.082 1.6 +28 0.142
Vitamin E” mg 1314 0.029 14+10 0.296 *** 1.2+08 0.144
Vitamin K ug 29 + 39 0.181 ** 35+ 41 0.294 == 39 =96 0.109
Vitamin B, mg 0.16 £ 0.08 0463 *** 0.19 = 0.09 0.098 020 £0.11 0173 *
Vitamin B, mg 0.28 £0.16 0.258 *** 0.30 = 0.18 0.233 ** 029 £0.18 0218 **
Niacin mgNE” 19+13 0.295 *** 2618 0.241 = 26=19 0.167 *
Vitamin By mg 017 £0.12 0.460 *** 022 £0.17 0.302 ** 021 £0.17 0.329 =
Vitamin By, ug 10+13 0.253 *** 11+11 0.257 *** 12+21 0.166 *
Folic acid ug 51 =27 0.279 = 58 = 35 0.368 *** 63 = 89 0.103
Pantothenic acid mg 1.27 £ 0.62 0.303 *** 143 +0.79 0427 ** 142 +0.75 0244 **
Vitamin C mg 1515 0.293 = 20 = 25 0.186 ** 19+ 45 0.057
Salt equivalent g 16 £08 0.252 = 18+1.0 0.103 1.8 +1.0 0.243 **

1) Correlation coefficient of each nutrient intake was an energy-adjusted value using the density method (per 1,000 kcal of energy

intake) from the average value for 3 days.
Pearson’s correlation coefficient *p < 0.05, **p < 0.01, ***p» < 0.001
2) Retinol activity equivalent

3) a-Tocopherol content (does not contain vitamin E other than a-tocopherol)

4) NE: Niacin equivalent
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Table 5 Percentage of students with intake below the EAR by Breakfast Balance Score group”

(n=110)
Percentage of students who do not meet the EAR (%)
Nutrients M1 M2 M3 M4 M5
(n=25) (n=32) (n = 36) (n=27) n=9)

Protein 0.0 0.0 0.0 0.0 0.0
Ca 20.0 281 222 148 0.0
Mg 20.0 31 28 74 0.0
Fe 0.0 94 11.1 37 0.0
Zn 20.0 0.0 0.0 0.0 0.0
Cu 0.0 0.0 0.0 0.0 0.0
Vitamin A 40.0 94 11.1 148 0.0
Vitamin B, 60.0 31.3 16.7 259 111
Vitamin B, 20.0 6.3 2.8 37 0.0
Niacin 20.0 15.6 8.3 3.7 0.0
Vitamin By 20.0 219 111 74 0.0
Vitamin B, 0.0 0.0 0.0 0.0 0.0
Folic acid 0.0 0.0 0.0 0.0 0.0
Vitamin C 0.0 156 11.1 37 0.0

1) Breakfast Balance was scored based on the 3-day dietary survey, and the sample was

divided into five groups (M1-M5) according to their scores.

As the Breakfast Balance Score group was MO for 1 person and M6 for 0 person, it was

excluded from the analysis.
EAR: estimated average requirement

Table 6 Percentage of students with intake exceeding DG

(n =110)
Percentage of children who do not meet the DG (%)
Nutrients M1 M2 M3 M4 M5
n=05) (n=32) (n = 36) (n=27) n=9)
Protein” 0.0 6.5 8.6 185 11.1
Fat” 80.0 452 65.7 519 55.6
Carbohydorate” 0.0 194 286 14.8 222
Salt equivalent 60.0 594 63.9 74.1 66.7

Breakfast Balance was scored based on the 3-day dietary survey, and the sample was divided

into five groups (M1-M5) according to their scores.

As the Breakfast Balance Score group was MO for 1 person and M6 for 0 person, it was

excluded from the analysis.

The basal metabolism standard and PAL (3-day average) were used to calculate EER, then the
DGs of protein, fat and carbohydrate for each individual were identified.

1) Protein; Percentage of students with intake exceeding 20% from target energy

2) Fat; Percentage of students with intake exceeding 30% of target energy

3) Carbohydrate; Percentage of students with intake exceeding 65% of target energy

DG: tentative dietary goal for preventing life-style related diseases
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