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Study of “Breakfast Balance Score” focusing on breakfasts that include staple foods,
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Summary

The aim of this study was to establish an appropriate Breakfast Balance Score for junior high school students,
based on a previously reported method for evaluating the nutritional quality of breakfast. The Breakfast Balance
Score classified foods into six categories: staple food, main dish, side dish, milk and dairy products, fruit, and soup.
One point was assigned for consuming at least one item from each category, with a maximum of six points. A total
of 158 second-year students who had participated in the “School children’s dietary life survey” were included, and
three-day breakfast records were analyzed. The subjects were divided into groups M0-M6 according to their mean
breakfast scores over three days. Among those in groups M3-M6, those who did not have all three components-
staple food, main dish and side dish - on any of the three days were placed in the Imbalance group: IB, whereas
those who had all three components on at least one day were allocated to the Balance group: B. The remaining
cases were classified as the Under M2 group: U-MZ2. Comparisons of nutrient and food group intake revealed that
the B group, particularly M4-M5, had significantly more days with all three basic dish types than M3. Moreover,
the B group showed the highest intake of vegetables, polyunsaturated fatty acids, vitamin E, vitamin B6, and vitamin
C. These findings suggest that a Breakfast Balance Score of 4 points or higher reflects a more nutritionally balanced
breakfast.
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Table 1 The relationship between energy, nutrition intake
for breakfast and Breakfast Balance Score

Nutri intake Correlation '
utrients
Mean + SD coefficient
___Energy kel . 430 £ 196 _0.518 **
Protein® /1000 keal 317 + 8.4 0.266 **
Fat /1000 kcal 31.6 £ 11.7 0.046
SFA 2/1000 kcal 11.05 £ 5.77 -0.011
MUFA /1000 keal 10.95 + 4.80 0.091
PUFA 2/1000 kcal 5.12 +£ 2.26 0.272 **
Cholesterol  mg/1000 kcal 216 + 166 0.216 **
Available
carbohydrate’  ¢/1000 keal 154.4 + 33.5 -0.031
Dietary fiber /1000 kcal 93 + 34 0.343 **
Na mg/1000 keal 1703 £+ 780 0.275 **
K mg/1000 keal 999 + 423 0.494 **
Ca mg/1000 kcal 321 + 250 0.292 *x*
Mg mg/1000 keal 110 + 44 0.529 **
P mg/1000 keal 564 + 194 0.349 **
Fe mg/1000 keal 33 £1.3 0.435 **
/n mg/1000 kcal 43 + 1.2 0.341 **
Cu mg/1000 keal 0.54 £ 0.20 0.396 **
Vitamin A" 1gRE/1000 keal 238 + 227 0.236 **
Vitamin D ng/1000 kcal 39 £ 54 0.299 *x*
Vitamin E'  mg/1000 keal 32 +1.8 0.208 **
Vitamin K 1g/1000 keal 74 + 98 0.515 **
Vitamin B1  mg/1000 keal 0.45 = 0.19 0.276
Vitamin B,  mg/1000 keal 0.63 = 0.31 0.280
Niacin mgNE"/1000 kcal 13.6 £ 5.7 0.318 **
Vitamin Bg  mg/1000 keal 0.44 + 0.19 0.554 =
Vitamin B, pg/1000 keal 2.5 £ 3.8 0.270 #x*
Folic acid ~ ng/1000 keal 130 + 62 0.396 **
Pantothenic acid mg/1000 kcal 3.07 £ 1.07 0.323 **
Vitamin C mg/1000 keal 33 + 32 0.450 **
Salt equivalent /1000 kcal 43 £ 2.0 0.275 **

Energy and nutrients were figures after cooking (baked, steamed, fried, boiled, etc.)

T Spearman’s correlation coefficient **p <0.01

{Protein by amino acid composition

§available carbohydrates (monosaccharide equivalent)

|| Retinol activity equivalent

Ylo- Tocopherol content (does not contain vitamin e other than a- tocopherol)

T T NE: Niacin equivalent
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Fig. 1 Percentage of Breakfast Balance Score
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Table 2 Percentage of food intake by types of food for breakfast on 3 days in each breakfast balance score group

Types of food MO M1 M2 M3 M4 M5
n=2 n=15 n=59 n=45 n=30 n=7

Staple food (%) 0.0 60.0 89.3 95.6 97.8 100.0
Main dish (%) 0.0 11.0 47.5 66.7 86.8 76.4
Side dish (%) 0.0 2.2 10.1 36.2 60.1 71.4
Soup (%) 0.0 4.4 18.6 48.9 64.5 85.7
Milk and dairy products (%) 0.0 11.1 29.4 37.1 50.0 62.0
Fruits (%) 0.0 4.4 5.1 11.8 37.7 90.4
Vegetables and fruits juice (%) 0.0 8.9 2.8 4.4 4.4 9.4
Snacks, sweets and soft drinks (%) 0.0 28.8 11.8 10.4 11.1 9.4

Percentage of food intake by types of food shows the average of the 3 days percentage intake for each

Breakfast Balance Score group.

Table 3 Comparison of food group intakes for breakfast in the three groups

U-M2 (n=76)

IB (n=22) B (n=60)

Food group intakes Median (IQR) Median (IQR) Median (IQR) P value
Cereals J1000keal 2748 (178.0, 383.6) 2583 (207.9,3777)  270.6 (193.7,335.5) ns.
Potatoes /1000 keal 0.0  (0.0,0.0) 0.0  (0.0,21.1) 0.0  (0.0,202) <0.05 b
Green and yellow
vegetables /1000 keal 00  (0.0,7.8) 82 (0.0,17.6) 197 (5.4,60.6) <0.001 b
Other vegetables /1000 keal 0.0  (0.0,21.8) 107 (0.0,39.8) 415 (23.6,78.9) <0.01 be
Fruits /1000 keal 0.0  (0.0,0.0) 0.0  (0.0,65.6) 146 (0.0,93.3) <0.001 b
Mushrooms /1000 keal 00  (0.0,0.0) 0.0  (0.0,15.1) 0.0  (0.0,7.0) <0.05 ab
Seaweeds /1000 keal 00  (0.0,0.6) 05  (0.0,65) 0.0  (0.0,52) ns.
Legumes /1000 keal 00  (0.0,0.0) 156 (0.0,45.3) 169 (0.0,342) <0.05 ab
Fish and shellfish /1000 keal 0.0  (0.0,10.6) 0.0  (0.0,10.7) 9.8 (0.0,24.5) <0.05 b
Meat /1000 keal 63 (0.0,40.2) 121 (0.0,37.5) 248 (10.4,43.3) ns.
Eggs /1000 keal 17 (0.0,43.4) 328 (44,59.9) 358 (9.0, 64.9) <0.01b
Dairy products /1000 keal 56 (0.0,172.5) 2269 (141.0,379.4) 534 (0.0, 146.2) <0.01 ac
Confectionaries /1000 keal 0.0  (0.0,0.0) 0.0  (0.0,0.0) 0.0  (0.0,0.0) ns.
Soft drinks /1000 keal 0.0  (0.0,149.4) 00 (00,132 0.0 (0.0, 148.0) ns.

U-M2: Under M2 group is defined as Breakfast Balance Score of 2 points or less.

IB: Imbalace group had a Breakfast Balance Score of 3 or more who did not eat an assortment of staple, matin, and side dishes in 3 days.

B: Balance group had a Breakfast Balance Score of 3 or more and ate an assortment of staple, main, and side dishes at least once of the 3 days.

Food group intakes were figures after cooking (baked, steamed, fried, boiled, etc.)

Data are presented as weight after cooking.
T Kruskal-Wallis test, a:U-M2 vs IB, b:U-M2 vs B, ¢c:IB vs B
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Table 4 Comparison of energy and nutrient intakes for breakfast in the three groups

U-M2 (n=76)

IB (n=22) B (n=60)

Nutrients Median (IQR) Median (IQR) Median (IQR) P value
Energy  keal 348 (237, 452) 473 (379, 631) 451 (382, 594) <0.01 ab
Protein’ /1000 keal 29.7  (24.6,35.0) 340 (27.2,35.3) 33.0  (29.2,36.9) <0.05 b
Fat /1000 keal 295 (22.1,41.8) 285 (23.9,39.8) 316 (26.1,39.3) n.s.
SFA /1000 keal 10.18  (6.26, 15.46) 1152 (9.04,15.90) 1025 (7.42,13.35) n.s.
MUFA /1000 keal 1052 (6.95,13.70) 8.89 (7.39,13.16) 1148 (8.69, 14.64) n.s.
PUFA /1000 keal 467 (2.98,5.68) 414 (3.62,5.94) 567 (4.38,6.99) <0.05 be
Cholesterol  mg/1000 keal 151 (58,311) 161 (101,332) 252 (108, 325) <0.05 b
Available
carbohydrate’  ¢/1000 keal 1587 (134.0,179.3)  163.6 (137.9,1758)  155.5 (137.9,168.1) ns.
Dietary fiber /1000 keal 79 (5.8,10.1) 9.6 (7.8,11.4) 99 (84,11.9)  <0.001b
Na mg/1000 keal 1566 (1032, 1963) 1608 (1362, 1883) 1757 (1573,2190)  <0.01 b
K mg/1000 keal 783 (554, 1049) 1129 (859, 1372) 1130 (881, 1343) <0.01 ab
Ca mg/1000 keal 175 (99,382) 438 (352,551) 259 (190, 393) <0.05 ab
Mg mg/1000 keal 84 (67,104) 122 (97, 149) 116 (96, 152) <0.001 ab
P me/1000 keal 486 (381, 632) 636 (522,704) 601 (523, 664) <0.01 ab
Fe me/1000 keal 26 (1.9,3.5) 32 (27,3.8) 38 (3.0,4.5) <0.001 b
Zn me/1000 keal 39 (3.1,4.8) 44 (4.1,5.0) 44 (3.9,5.1) <0.01 b
Cu mg/1000 keal 047 (0.35,0.56) 0.52  (0.44,0.69) 0.57 (0.51,0.69)  <0.001 b
Vitamin A 1gRE/1000 keal 171 (83,250) 214 (164,332) 233 (163,310) <0.01 b
Vitamin D pg/1000 keal 1.8 (1.0,3.3) 1.9  (0.9,32) 27 (1.7,6.0) <0.01 b
Vitamin E! mg/1000 keal 26 (1.7,3.6) 23 (13,32) 35 (2.5,4.6) <0.01 be
Vitamin K /1000 keal 30 (13,43) 40  (26,68) 72 (44,118) <0.001 b
Vitamin B:  mg/1000 kcal 0.38  (0.28,0.50) 043 (0.36,0.49) 044  (0.39,0.53) <0.01 b
Vitamin B,  mg/1000 keal 0.52  (0.33,0.74) 0.76  (0.58,1.00) 0.66 (0.49,0.77) <0.01 a
Niacin meNE""/1000 keal 1.1 (8.9,16.0) 127 (10.8,14.5) 140 (11.9,15.8) <0.01 b
Vitamin B, mg/1000 keal 035 (0.26,0.45) 0.39  (0.33,0.51) 0.52  (0.42,0.60) <0.05 be
Vitamin B;,  pg/1000 keal 15 (0.8,2.3) 1.7 (1.1,22) 20 (13,3.0 <0.05 b
Folicacid  pg/1000 keal 101 (75,133) 110 (101, 147) 149 (115,189)  <0.001 b
Pantothenic acid mg/1000 keal 267 (2.06,3.41) 350 (2.72,4.15) 311 (2.77,3.61) <0.05 ab
Vitamin C  mg/1000 keal 16 (6,30) 19 (8,39 36 (24,62) <0.05 be
Salt equivalent g/1000 kcal 3.9 (2.6,5.0) 4.0 (3.4,4.7) 4.5 (4.0,5.5) <0.01 b

U-M2: Under M2 group is defined as Breakfast Balance Score of 2 points or less.

IB: Imbalace group had a Breakfast Balance Score of 3 or more who did not eat an assortment of staple, matin, and side dishes in 3 days.

B: Balance group had a Breakfast Balance Score of 3 or more and ate an assortment of staple, main, and side dishes at least once of the 3 days.

Energy and nutrients were figures after cooking (baked, steamed, fried, boiled, etc.)

T Kruskal-Wallis test, a:U-M2 vs IB, b:U-M2 vs B, c:IB vs B
fProtein by amino acid composition
§available carbohydrates (monosaccharide equivalent)

|| Retinol activity equivalent

Yla- Tocopherol content (does not contain vitamin e other than a- tocopherol)

T T NE: Niacin equivalent
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