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Abstract

The purpose of this study was to evaluate nutrient intake and meal variety with breakfast eating in Korean adolescents
using data from the 2008-2009 National Health and Nutrition Examination Survey. The analysis included 1245
adolescents aged 12 to 18 years. The subjects were divided into two groups according to breakfast skipping (BS:

breakfast skipping, n=235, BE: breakfast eating,

n=1110). The BS group was significantly higher in its frequency of

eating soda drinks, instant noodle, and ice cream than the BE group. The BS group consumed significantly lower
quantities of plant calcium and plant protein per 1,000 kcal compared to the BE group. Also the intake of cereal and
vegetables in the BS group was significantly lower than those in the BE group, however, the intake of beverage in the
BS group was significantly higher than that in the BE group. The average number of foods of the BE and BS groups
were 29.50 and 25.85, respectively and revealed a statistical significance (p<0.0001). The snack intake and % energy
from snack intake of the BS group were significantly higher than those of the BE group. Also, the fasting blood glucose
concentrations were significantly higher in the BS group compared to the BE group. In conclusion, adolescents who skip
breakfast may have lower meal variety and higher blood glucose concentrations. Therefore, in support of proper dietary
management, it is necessary to promote and encourage breakfast eating. (Korean J Community Nutr 18(3) : 257~268, 2013)
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Table 1. General characteristics of the subjects

Variable EB (n = 1010)" SB (n = 235)? Total (n = 1245) P value
Age (yrs) 14.93 £ 0.06% 16.38 £ 0.13 15.02 £ 0.06 0.0020%
Sex (%)
Boys 53.88 58.33 54.79 0.2608%
Girls 46.12 41.67 45.21 (% = 1.2697)
Height (cm) 164.94 £ 0.36 166.27 £ 0.69 165.21 £ 0.33 0.9193
Weight (kg) 57.46 £ 0.51 57.37 £ 0.95 57.44 £ 0.47 0.0938
BMI (kg/m?) 20.97 £ 0.14 20.58 £ 0.26 20.89 £ 0.12 0.0485
Normal (%) 81.57 86.62 82.60 0.2541
Overweight (%) 5.80 416 5.47 (% = 2.7466)
Obesity (%) 12.63 9.22 11.93
Waist circumference (cm) 70.38 £ 0.38 70.24 £ 0.71 70.35 £ 0.34 0.2808

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago

3) Age and sex-adjusted Mean * SE (expect age and sex)

4) Different between two groups at o = 0.05 by ANCOVA fest adjusted for complex sampling designs
5) Different between two groups at o = 0.05 by Rao-Scoft chi-square test

Table 2. Dietary habits of the subjects

EB (n = 1010)" SB (n = 235)? Total (n = 1245) P value®
Reason for skipping of breakfast
Oversleeping 101 (53.96)Y 87 (37.52) 188 (44.49) < 0.0001
Lack of appetite 12( 7.72) 19( 8.28) 31 ( 8.04) (x* = 31.3778)
Indigestion 3(1.89) 4( 2.06) 7(1.99
Lack of time 39 (21.55) 44 (18.37) 83 (19.72)
Habitually 12( 6.32) 72 (30.37) 84 (20.17)
Others 16 ( 8.56) 9( 3.40) 25 ( 5.59)
Not applicable 827( - ) o( - ) 827 ( — )
Snack frequency
> 3 time/d 91 ( 9.84) 26 (11.36) 117 (10.15) 0.0048
2 time/d 329 (30.08) 72 (29.56) 401 (29.97) (% = 15.0429)
1 fime/d 474 (48.09) 88 (37.27) 562 (45.88)
3~4 time/w 63 ( 6.44) 27 (12.07) 90( 7.59)
None 53 ( 5.55) 22 ( 9.73) 75( 6.41)
Frequency of eating-out
> 2 time/d 111 (12.91) 31(13.74) 142 (13.08) 0.9574
1 time/d 190 (19.54) 48 (20.54) 238 (19.74) (> = 0.6489)
1~6 fimes/w 687 (64.99) 151 (63.07) 838 (64.60)
1~3 times/m 16( 1.80) 3( 1.43) 19( 1.72)
None 6(0.77) 2(1.22 8 ( 0.86)

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by Rao-Scoft chi-square test
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Table 3. Food frequency of the subjects

w7, 31 9l 5
of w7

Jo

Variable EB (n = 1010)" SB (n = 235)? Total (n = 1245) P value®
Instant noddle (/w) 1.50 £ 0.05Y 1.756 £ 0.09 1.55 £ 0.05 0.0105
Milk (/w) 4,74 £ 0.17 3.49 + 0.29 4,48 £ 0.15 0.0003
lce cream (/w) 2.11 = 0.08 220+ 0.17 2.13 £ 0.08 0.0002
Soda (/w) 1.54 = 0.08 201 £ 0.15 1.64 £ 0.07 0.0205
Coffee (/w) 0.92 + 0.07 1.19 £ 0.18 0.97 £ 0.07 0.4885
Hamburger (/w) 0.37 £ 0.02 0.45 + 0.05 0.38 £ 0.02 0.2748
Pizza (/w) 0.36 = 0.01 0.34 + 0.02 0.35 = 0.01 0.3173
Fried food (/w) 1.02 = 0.04 1.07 = 0.08 1.03 £ 0.04 0.8852

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by ANCOVA fest adjusted for complex sampling designs
4) Age and sex-adjusted Mean =+ SE

Table 4. Dietary intakes of the subjects

Variable EB (n = 1010)" SB (n = 2357 Total (n = 1245) P value®
Energy (kcal) 2,007.45 + 27.43% 1,866.03 = 55.16 1,978.68 + 24.79 0.0039
(/1000 kcal)

Protein (Q) 3547 £ 0.39 3486 £ 0.88 35.34 £ 0.37 0.4769
Animal protein 17.31 £ 0.39 1751 £ 1.02 17.35 £ 0.38 0.8977
Plant protein 18.15+ 0.18 1735+ 034 17.99 £ 0.16 0.0276

Fat () 2386 + 0.34 2508 £ 0.71 2411 £ 0.31 0.1647
Animal fat 10.80 = 0.29 1052 + 0.64 10.74 =+ 0.28 0.6944
Plant fat 13.05 £ 0.27 1456 £+ 0.60 13.36 £ 0.24 0.0375

Carbohydrate (g) 160.64 £ 0.97 156755 £ 1.91 160.01 £ 0.87 0.2124

Fiber (Q) 289 £ 0.06 282+ 0.1 287 =+ 0.06 0.5900

Vitamin A (UgRE) 355.81 + 14.24 349.24 + 44.88 354.47 £ 14.58 0.9355
Retinol (uQ) 68.45 £ 239 7522 £ 7.69 69.83 = 2.61 0.3862
Carotene (ug) 1,666.23 + 82.39 1,619.96 + 261.92 1,656.79 + 84.34 0.9161

Vitamin B, (mg) 0.68 =+ 0.01 0.69 £ 0.02 0.68 = 0.01 0.7821

Vitamin B, (Mg) 0.65+ 001 063+ 002 065+ 001 0.3277

Niacin (mg) 7.62 £ 0.09 7.48 £ 024 7.59 £ 0.09 0.5452

Vitamin C (mg) 48,07 £ 217 44,64 £ 3.64 47.37 £ 1.91 0.4362

Calcium (mg) 241.55 £ 4.86 230.28 + 12.62 239.25 = 4.92 0.4844
Animal calcium 121.68 £ 4.30 119.59 £ 12,97 121.25 £ 4.63 0.9785
Plant calcium 119.88 £ 2.60 11069 £ 3.76 118.00 £ 2.19 0.0378

Phosphrous (mg) 577.37 £ 4.91 544,08 £ 12.20 570.57 £ 5.12 0.0083

Sodium (Mmg) 2,174.37 £ 37.83 2,078.75 £ 86.08 2,154.85 £ 36.13 0.2312

Potassium (mgQ) 1,324.96 = 18.07 1,240.65 = 29.60 1,307.75 £ 16.27 0.0155

Iron (MgQ) 611+ 0.13 595+ 034 607 £ 0.13 0.6073
Animal iron 1.64 £ 0.05 1.9+ 0.10 1.63 £ 0.04 0.5925
Plant iron 447 £ 0.13 437 £ 032 445 + 0.12 0.7162

Energy distribution
% Carbohydrate 64.26 £ 0.39 6302+ 0.76 6401 £ 0.35 0.2124
% Protein 1419 £ 0.15 1394+ 0.35 1414 £ 0.15 0.4769
% Fat 21.47 £ 0.31 2257 £ 064 21.70 £ 0.28 0.1647

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by ANCOVA fest adjusted for complex sampling designs
4) Age and sex-adjusted Mean =+ SE
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Table 5. The percent of the subjects consumed under EAR of the subjects

EB (n = 1010)" SB (n = 2352 Total (n = 1245) P value?
Energy” 71.25% 80.06 73.05 0.0122 (32 = 6.3632)
Profein 15.02 25.21 17.10 0.0001 (42 = 15.3579)
Vitamnin A 47.40 59.95 49.96 0.0009 (42 = 11.2372)
Vitamnin B, 30.78 40.29 32.72 0.0112 (32 = 6.5160)
Vitamin B, 48.18 59.53 50.50 0.0054 (x* = 7.8623)
Niacin 32.60 46.75 35.49 0.0001 (2 = 15.1612)
Vitamin C 59.63 68.88 61.52 0.0098 (x? = 0.9101)
Calcium 83.76 86.66 84.35 0.3409 (32 = 0.9101)
Phosphrous 15.33 28.82 18.09 < 0.0001 (42 = 22.5915)
Iron 59.67 68.48 61.47 0.0238 (32 = 5.1662)

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by Rao-Scoft chi-square test

4) Estimated energy requirement
5) %
EAR: Estimated average requirement



Table 6. Food intakes from each food group of the subjects

Varicble EB (n = 1010)" SB (n = 235)2 Total (n = 1245) P value®
(g/day)
Total food 1,271.61 £ 24,709 1,193.95 £ 43.63 1,255.76 £ 21.43 0.0645
Cereadls 336.77 £ 6.22 305.77 £ 11.42 330.44 £ 5.50 0.0062
Potato and starches 34.70 £ 3.23 33.04 £ 6.42 3436 £ 292 0.7726
Sugars and sweetners 7.78 £ 0.66 675+ 0.86 7.57 £ 0.60 0.2765
Pulses 2682 £ 2.20 21.84 £ 3.41 2580 £ 1.90 0.2219
Nuts and seeds 1.73 £ 0.22 235+ 085 185+ 0.25 0.5760
Vegetables 22611 £ 6.34 180.90 £ 10.81 216.88 £ 5.52 < 0.0001
Fungi and mushrooms 578 £ 0.76 279 £ 053 517 £ 0.62 0.0013
Fruits 139.24 £ 12.57 115.05 £ 14.81 134.30 £ 10.70 0.2382
Meats 106.89 £ 4.60 96.77 £ 7.94 104.82 £ 4.04 0.2183
Eggs 3230 £ 1.60 29.37 £ 3.39 31.70 £ 1.47 0.2561
Fish and shellfishes 38.07 £ 2.02 29.96 £ 4.40 36.41 £ 1.84 0.0722
Seaweeds 396+ 0.32 272+ 072 3.71 £ 0.32 0.1089
Milks 163.29 £ 8.77 1563.63 £ 18.19 161.32 £ 8.46 0.7560
Oils and fat 7.86 £ 0.33 8.79 £ 0.99 8.05 = 0.36 0.4828
Beverages 99.10 + 14.89 158.51 + 25.93 111.23 £ 1291 0.0875
Seasoning 30.38 £ 1.25 30.77 £ 2.92 3046 =+ 1.20 0.8089
Prepared and processed food 1049 £ 1.68 14.68 £+ 5.21 1135+ 1.74 0.4643
Other 035+ 0.10 025+ 0.14 0.33 £ 0.09 0.5058

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by ANCOVA test adjusted for complex sampling designs

4) Age and sex-adjusted Mean =+ SE

Table 7. Food scores from each food group of the subjects

Varioble EB (n = 1010)" SB (n = 235)? Total (n = 1245) P value?
Total Food 29.50 + 0.459 25.85 + 0.66 28.76 = 0.42 < 0.0001
Ceredls 4,18 £ 0.09 3.67 £ 0.12 4,08 + 0.08 0.0002
Potato and starches 0.61 = 0.03 0.49 £ 0.05 0.58 £ 0.03 0.0401
Sugars and sweetners 1.19 = 0.03 1.08 = 0.06 1.16 £ 0.03 0.1641
Pulses 0.83 £ 0.03 0.58 = 0.06 0.78 £ 0.03 < 0.0001
Nufs and seeds 0.77 £ 0.03 0.67 = 0.05 0.75 £ 0.03 0.0669
Vegetables 7.70 £ 0.14 6.85 + 0.23 752 £ 0.13 0.0012
Fungi and mushrooms 0.39 = 0.03 0.26 = 0.04 0.36 = 0.02 0.0084
Fruits 0.82 = 0.04 0.73 £ 0.08 0.80 = 0.04 0.4590
Meats 1.70 £ 0.05 1.60 £ 0.09 1.66 = 0.05 0.0379
Eggs 0.68 £ 0.02 0.59 £ 0.04 0.66 £ 0.02 0.0306
Fish and shellfishes 1.69 £ 0.06 1.38 £ 0.13 1.63 £ 0.05 0.0215
Seaweeds 0.78 £ 0.03 0.52 + 0.06 0.73 £ 0.03 < 0.0001
Milks 0.80 £ 0.03 0.66 = 0.06 0.77 £ 0.03 0.0360
Qils and fat 1.73 £ 0.03 1.59 + 0.06 1.70 = 0.03 0.0728
Beverages 0.49 £ 0.03 0.70 £ 0.07 0.563 £ 0.03 0.0161
Seasoning 4.91 £ 0.09 4,40 £ 0.15 4,81 £ 0.08 0.0015
Prepared and processed food 0.11 £ 0.01 0.09 + 0.02 0.10 £ 0.01 0.3206
Other 0.13 £ 0.01 0.10 £ 0.02 0.12 £ 0.01 0.0837

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago
3) Different between two groups at o = 0.05 by ANCOVA fest adjusted for complex sampling designs

4) Age and sex-adjusted Mean =+ SE
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Table 8. Energy infake and variety according to different meals and snack of the subjects

Variable EB (n = 1010)" SB (n = 235? Total (n = 1245) P value®
Infake (Q)
Breakfast 227.99 £ 7.04% - - -
Lunch 339.21 £ 8.31 353.28 £ 16.03 342.09 £ 7.61 0.6540
Dinner 328.16 = 10.32 337.37 £ 20.90 330.04 + 9.37 0.8944
Snack 376.25 £ 17.05 503.30 + 35.57 402,19 £ 15.12 0.0019
% Energy from intake
Breakfast 20.62 £ 0.49 - - -
Lunch 30.80 £ 0.57 3732 £ 1.32 3213 £ 0.55 < 0.0001
Dinner 28.45 = 0.56 3340+ 1.49 29.46 £ 0.55 0.0021
Snack 20.14 £ 0.67 29.28 + 1.47 22,00 £ 0.63 < 0.0001
Numloer of dish
Breakfast 3.32 £ 0.09 - - -
Lunch 3.71 £ 0.08 3.65+ 0.13 3.70+ 0.07 0.7786
Dinner 3567+ 0.08 339+ 013 353+ 007 0.2391
Snack 237 £ 007 292+ 0.15 248 £ 0.07 0.0005
Numlber of food
Breakfast 9.57 £ 0.28 - - -
Lunch 1456 £ 0.41 13.95 £ 0.61 14.44 £ 0.37 0.4883
Dinner 11.67 £ 0.28 11.90 £ 0.52 11.72 £ 0.25 0.8361
Snack 4,66 £ 0.25 614 £ 0.49 496 £ 0.23 0.0062

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago

3) Different between two groups at o = 0.05 by ANCOVA test adjusted for complex sampling designs

4) Age and sex-adjusted Mean =+ SE

Table 9. Blood metabolic parameters of the subjects

Varioble EB (n = 1010)" SB (n = 235)? Total (n = 1245) P value?
Glucose (mg/dl) 88.99 + 0.28% 89.75 £ 0.49 89.14 £ 0.24 0.0483
Cholesterol (mg/dl) 165,77 £ 1.26 155,46 + 1.98 156571 £ 1.12 0.9075
HDL-cholesterol (mg/dl) 48,99 £ 0.34 4952 + 0.73 49,10 £ 0.32 0.2971
Triglyceride (mg/dl) 89.27 £ 2.24 86.80 £ 3.53 88.76 £ 1.98 0.5711

1) EB (Eating breakfast) group: Subjects who were skipping breakfast more than one time in survey 1 and 2 days ago
2) SB (Skipping breakfast) group: Subjects who were skipping breakfast both survey 1 and 2 days ago

3) Different between two groups at o = 0.05 by ANCOVA fest adjusted for complex sampling designs

4) Age and sex-adjusted Mean =+ SE
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