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ABSTRACT

Purpose: The aim of this study was to determine an appropriate energy level of breakfast with less risk of chronic disease
for Korean adults, Methods: Using data from the 2007~2009 Korean National Health & Nutrition Examination Survey, from a
total of 12,238 adults aged 19~64, the final 7,769 subjects were analyzed except subjects who were undergoing treatment
for cancer or metabolic disorder, According to the percent of breakfast energy intake versus their estimated energy
requirement (EER), the subjects were divided into four groups: { 10% (very low, VL), 10~20% (low, L), 20~30% (moderate,
M), = 30% (sufficient, S). All data were analyzed on the metabolic risk and nutritional state after application of weighted
value and adjustment of sex, age, residential area, income, education, job or jobless, and energy intake using a general
linear model or logistic regression, Results: The subjects of group S were 16.9% of total subjects, group M 39.2%, group L
37.6%, and group VL 6.3%,. The VL group included more male subjects, younger—aged (19 to 40 years), urban residents,
higher income, higher education, and fewer breakfasts eaters together with family members, Among the 4 groups, the VL
group showed the highest waist circumference, while the S group showed the lowest waist circumference, body mass index,
and serum total cholesterol. The groups of VL and L with lower intake of breakfast energy showed high percent of energy
from protein and fat, and low percent of energy from carbohydrate, With the increase of breakfast energy level, intake of
energy, most nutrients and food groups increased, and the percentage of subjects consuming nutrients below EAR
decreased. The VL group showed relatively higher intake of snacks, sugar, meat and eggs, oil, and seasonings, and the
lowest intake of vegetable, Risk of obesity by waist circumference was highest in the VL group by 1,90 times of the S group
and the same trend was shown in obesity by BMI, Risk of dyslipidemia by serum total cholesterol was 1.84 times higher in
the VL group compared to the S group. Risk of diabetes by Glu—FBS (fasting blood sugar) was 1,57 times higher in the VL
group compared to the S group, Conclusion: The results indicate that higher breakfast energy level is positively related to
lower metabolic risk and more desirable nutritional state in Korean adults, Therefore, breakfast energy intake more than 30%
of their own EER would be highly recommended for Korean adults.
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Table 1. General characteristics by breakfast energy level in the subjects

Breakfast energy level

Variable Total p-value?
vl L M S

Sex Men 216 (44.0)3 1,168 (40.0) 1,139 (37.4) 461 (35.1) 2,984 (38.4) 0.001
Women 275 (56.0) 1,753 (60.0) 1,905 (62.6) 852 (64.9) 4,785 (61.6)
19-29 80 (16.2) 474 (16.2) 304 (10.0) 116 (8.8) 974 (12.5)

Age (yrs) 30-39 189 (38.5) 913 (31.3) 800 (26.3) 324 (24.7) 2,226 (28.7) <0.000
40-49 126 (25.7) 883(30.2) 901 (29.6) 339 (25.8) 2,249 (28.9)
50-64 96 (19.6) 651 (22.3) 1,039 (34.1) 534 (40.7) 2,320 (29.9)

Residential area Urban 415 (84.5) 2,313 (79.2) 2,230 (73.3) 890 (67.8) 5,848 (75.3) 0,002
Rural 76 (15.5) 608 (20.8) 814 (26.7) 423 (32.2) 1,921 (24.7)
Low 85(17.6) 646 (22.5) 739 (24.7) 309 (23.9) 1,779 (23.3)
Middle low 96 (19.9) 710 (24.7) 726 (24.3) 340 (26.3) 1,872 (24.5)

Income . . 0.005
Middle high 148 (30.6) 750 (26.1) 797 (26.6) 322 (24.9) 2,017 (26.4)
High 154 (31.9) 766 (26.7) 730 (24.4) 322 (24.9) 1,972 (25.8)
Primary 27 (5.5) 295 (10.1) 538 (17.7) 287 (21.9) 1,147 (14.8)

. Middle 43 (8.8) 296 (10.2) 413 (13.6) 166 (12.7) 918 (11.9)

Education level High 212(435) 1,287 (442) 1217 (40.1)  518(39.6) 3,234 (41.7) <0.000
College 206 (42.2) 1,034 (35.5) 869 (28.6) 338 (25.8) 2,447 (31.6)

ob Yes 341 (70.0) 1,928 (66.5) 1,936 (63.9) 836 (64.1) 5,041 (65.3) 0.004
No 146 (30.0) 973 (33.5) 1,093 (36.1) 469 (35.9) 2,681 (34.7)
Total 491(100.0)  2,921(100.0) 3,044 (100.0) 1,313(100.0) 7,769 (100.0)

1) V: very low <10%, L: low, 0~20%, M: moderate 20~30%, S: sufficient = 30% of breakfast energy intake vs theirown EER  2) Calculated

by Complex Samples xz-‘res’r

3) N (%)
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Table 2. Lifestyle characteristics by breakfast energy level in the subjects

Breakfast energy level

Variable Total p-value?
v L M S
3)

Smoking Yes 113 (55.1) 607 (54.7) 566 (54.8) 251 (56.9) 1,537 (55.1) 0.624
No 92 (44.9) 502 (45.3) 467 (45.2) 190 (43.1) 1,251 (44.9)
<1 201 (44.0) 1,163 (44.0) 1,271 (47.2) 588 (52.2) 3,230 (46.6)

) 1-<4 87 (19.0) 535 (20.2) 528 (19.6) 203 (18.0) 1,357 (19.6)

Alcohol (drinks/week) 0.153
4-<7 44(9.6) 310(11.7) 258 (9.6) 80(7.1) 693(9.9)
>7 125 (27.4) 638 (24.1) 634 (23.6) 256 (22.7) 1,658 (23.9)
<4.5 105 (22.7) 596 (21.0) 585 (19.9) 256 (20.0) 1,542 (20.5)

Physical activity 4,5-<9.2 139 (30.1) 756 (26.7) 779 (26.4) 345 (26.9) 2,019 (26.9) 0578

(MET“xactivity hours) >9.2.<208  133(28.8) 788 (27.8) 810(27.6) 333(26.1) 2,064 (27.5) '
>20.8 85(18.4) 694 (24.5) 767 (26.1) 346 (27.0) 1,892 (25.1)

Siress Yes 149 (30.5) 815 (28.0) 798 (26.3) 354 (27.0) 2,116 (27.3) 0764
No 340 (69.5) 2,097 (720) 2,238 (73.7) 955 (73.0) 5,630 (72.7) '
Y 2 4. 1, .9 2,207 (72. 931 (70.9 272 (67.9

Eat breakfast with family < 68 (54.6) 866 (63.9) 0772.6) S1(70.9)  S272{67.9) 1 5
No 223 (45.4) 1,055 (36.1) 835 (27.4) 382 (29.1) 2,495 (32.1)
Y, 117 (24. 19.4 19. 271(21.2 1,524 (20.1

Supplement intake es 7 (245) 590 (19.4) 586 (19.7) 7 ) 524(20.1) 0.024
No 360 (75.5) 2,290 (80.6) 2,393 (80.3) 1,009 (78.8) 6,052 (79.9)
>2/day 158 (32.2) 854 (29.3) 845 (27.8) 425 (32.4) 2,286 (29.3)

Snack frequency 1/day 220 (44.8) 1,349 (46.2) 1,354 (44.5) 562 (42.9) 3,492 (45.0) 0.086
None 113 (23.0) 714 (24.5) 842 (27.7) 324 (24.7) 2,001 (25.7)
Total 491(100.0) 2,921 (100.0) 3,044 (100.0) 1,313(100.0) 7,769 (100.0)

1) V: very low <10%, L: low, 0~20%, M: moderate 20~30%, S: sufficient = 30% of breakfast energy intake vs their own EER  2) Calculated
by Complex Samples y>test  3)N (%)  4) Metabolic Equivalent of Task, the intensity of activities

Table 3. Anthropometric, blood pressure, and blood biochemical indices by breakfast energy level in the subjects’)

Breakfast energy level

Variable v 1 = 5 p-value®
Anthropometry
Height (cm) 167.3+0.6% 165.5+0.2 163.6+0.2 162.9+0.4 <0.000
Weight (kg) 66.1£0.7 64.5+£0.3 62.7£0.3 61.2+£0.5 <0.000
Waist circumference (cm) 81.2+0.6 80.5+0.2 80.2+0.2 79.0£0.3 <0.000
Body mass index (kg/m?) 23.5+0.2 23.5+0.8 23.4£0.8 22.9+0.1 0.001
Blood pressure
Systolic (mmHg) 112.0+£0.9 112.7+0.3 113.8+0.4 113.6£0.6 0.958
Diastolic (mmHg) 75.7+0.6 75.8+0.3 76.0+0.3 75.6+0.4 0.856
Blood biochemical indices
Total cholesterol (mg/dL) 185427 184.0£0.8 187.7+£1.0 183.3£1.3 0.022
HDL-cholesterol (mg/dL) 48.3+£1.0 49.1+£0.5 492104 50.4+0.6 0.115
Triglyceride (mg/dL) 126.9+5.8 124.1+£2.2 128.0+2.7 120.7 £3.2 0.297
Glu-FBS (mg/dL) 92.5+1.0 92.4+0.4 93.5+£0.5 92.2+0.6 0.312

1) Adjusted for sex, age, residential area, income, education level, andjob  2) V: very low <10%, L: low, 0~20%, M: moderate 20~30%,
S: sufficient = 30% of breakfast energy intake vs their own EER  3) Calculated by Complex Samples General Linear Model ANOVA
4) Mean + SE

2, YFHNA, TEIGNE ol HolA] UYTh.  oix|Zol A 3tk
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H2AL oyAHlgo] v FAUA|TNA 7 =9% oA} oA &l WE 1Y 167] 213

o @HFZHAHES TRAUATNA Wokal, $3F Hlag A= Table 400149} 2o} 257 (245, 249§,
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Table 4. Daily food group intake by breakfast energy level in the subjects!! (unit: g)

Breakfast energy level

Food group VE 1 v S p-value?
Grains

Staples 233.5+8.74 267.4£3.3 317.8+£3.5 366.1+6.8 <.000

Snacks 23.8+3.0 19.0+1.2 17.9+1.2 27.6+3.0 0.017
Potatoes 28.1+3.6 28.6+1.8 39.9+24 62.3+£8.5 <.000
Sweets 9.5+1.0 8.3+0.3 8.5+04 10.3+0.6 0.003
Legumes 41.3+45 33.1+£1.5 449+22 52.0+3.4 <.000
Nuts and seeds 29+0.5 2.7+0.2 29+0.3 48+0.8 0.057
Meat and Eggs 121.4+9.2 110.7+£3.5 109.5£3.5 150.8+11.6 <.000
Fish and shellfish 589+54 58.4+2.2 65.8%2.2 74.1£5.0 <.000
Vegetables 308.0+13.3 332.0+48 381.5+£6.8 437.8+9.9 <.000
Fruits 183.1+£15.9 174.5+8.5 192.0+9.4 271.6+15.2 <.000
Milk and dairy products 85.9+9.2 73.1+£3.4 66.9+3.3 81.8+6.9 0.217
Qils 9.4+0.6 8.5+0.2 8.310.2 10.0+£0.5 <.000
Seasoning 38.8+3.1 34.0+1.0 37.2+0.9 453+ 1.4 <.000
Fast food 5120 58+1.1 3.3+0.6 6.6+2.0 0.227
Beverage 122.4+£122 81.0+48 68.8+4.4 74.3+8.6 0.075
Alcohol 147.8+24.1 135.2+9.6 121.5+12.2 99.1+12.2 0.574

1) Adjusted for sex, age, residential areqa, income, education level, and job
S: sufficient = 30% of breakfast energy infake vs their own EER
4) Mean + SE

2) V: very low <10%, L: low, 0~20%, M: moderate 20~30%,
3) Calculated by Complex Samples General Linear Model ANOVA
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Table 5. Daily mean nutrients intake by breakfast energy level in the subjects'!

Breakfast energy level

3)

Nutrients VE 1 " s p-value
Energy (kcal) 1,758 + 46 1,793+ 16 2,007 17 2,482+ 30 <0.000
Carbohydrate (g) 276+ 6 295+2 339+2 4155 <0.000
Carbohydrate (%) 64.2+0.7 66.9+0.3 68.5+0.3 67.6+0.4 <0.000
Protein (g) 69.1+2.4 67.9+0.9 75.0%0.9 929+1.8 <0.000
Protein (%) 15.5+0.3 15.0+0.1 148+1.0 14.8+0.2 0.603
Fat (g) 42.0+1.90 38.0+0.7 38.8+0.7 50.0+1.3 <0.000
Fat (%) 20.3+0.6 18.1+£0.2 16.6+0.2 17.5£0.3 <0.000
Fiber (g) 6.4+0.2 6.9%0.1 8.1+0.1 10.2+£0.3 <0.000
Water (g) 1020+ 35 933+ 14 999 +17 1205+ 28 <0.000
Calcium (mg) 47017 480+7 5408 662+ 20 <0.000
Phosphorus (mg) 1,095+ 32 1,111+ 11 1,262+ 12 1,556 £ 25 <0.000
Iron (mg) 12.8+0.6 13.7+0.3 16.1+£0.3 19.8+£0.5 0.068
Sodium (mg) 4,552+175 4,887 £ 66 5515+79 6,657 +137 0.004
Potassium (mg) 2,852+85 2,915+30 3,295+ 42 4,038+73 0.814
Vitamin A (UgRE) 931189 78917 904+24 1,119 £ 45 0.842
Retinol (ug) 110+12 99+3 1097 1147 0.024
B-carotene (ug) 4,920+ 1141 4,097 £101 4,747 £ 143 5,862+ 257 0.863
Thiamin (mg) 1.3+0.1 1.2+£0.02 1.4+0.02 1.7+£0.03 0.065
Riboflavin (mg) 1.1+0.04 1.2+£0.02 1.2+0.02 1.5+0.03 0.154
Niacin (mg) 16.2+0.6 15.7+0.2 17.2+0.2 20.9+0.4 0.016
Vitamin C (mg) 97.8+53 104.4+2.6 112.9+2.6 143.5+6.0 0.221

1) Adjusted for sex, age, residential areqa, income, education level, energy intake, and job

erate 20~30%, S: sufficient = 30% of breakfast energy intake vs their own EER

ANOVA  4) Mean+SE
T: Not adjusted for energy intake
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80
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2) V:very low <10%, L: low, 0~20%, M: mod-

Vitamin A(ugRE) Thiamin(mg) Riboflavin(mg) Niacin{mg)

3) Calculated by Complex Samples General Linear Model
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Fig. 1. Distribution of the subjects consuming the nutrient less than Estimated Average Requirement (EAR) from daily diet by breakfast

energy level in the subjects')

1) Adjusted for sex, age, residential area, income, education level, energy intake, and job

erate 20~30%, S: sufficient = 30% of breakfast energy intake vs their own EER

***: p <0.001
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Table 6. Nutrient adequacy ratfio (NAR) and mean adequacy ratio (MAR) by breakfast energy level in the subjects')

Breakfast energy level

NAR vE - v S p-value®
Protein (g) 0.89+0.01 0.91+£0.003 0.95+0.002 0.98+0.001 <0.000
Calcium (mg) 0.60+0.02 0.62+0.01 0.68+0.01 0.76+0.01 <0.000
Phosphorus (mg) 0.94+0.01 0.96+0.002 0.98+0.001 0.99 +£0.001 <0.000
Iron (mg) 0.82+0.01 0.84+0.004 0.89 £ 0.004 0.94 +£0.004 <0.000
Vitamin A (UgRE) 0.73+£0.02 0.74+0.01 0.79+0.01 0.83+0.01 <0.000
Thiamin (mg) 0.81+£0.02 0.83+0.01 0.88 £ 0.004 0.94+0.003 <0.000
Riboflavin (mg) 0.72+0.02 0.73x0.01 0.78£0.01 0.85+0.01 <0.000
Niacin (mg) 0.810.01 0.83+0.004 0.88 £0.004 0.94+0.004 <0.000
Vitamin C (mg) 0.69 £0.01 0.73x0.01 0.77 £0.01 0.83+0.01 <0.000
MAR 0.78+0.01 0.80+0.003 0.84+£0.003 0.90+0.003 <0.000

1) Adjusted for sex, age, residential area, income, education level, and job

S: sufficient = 30% of breakfast energy intake vs their own EER
4) Mean £ SE

2) V: very low <10%, L: low, 0~20%, M: moderate 20~30%,

3) Calculated by Complex Samples General Linear Model ANOVA

Table 7. Odds ratios for chronic disease by breakfast energy level in the subjects

Breakfast energy level

Variable p-value
v L M
Waist circumference OR121 1.70 (1.18-2.45)" 1.30 (1.03-1.63)" 1.24 (0.99-1.55) 1 0.027
(em) OR2% 1.90 (1.30-2.78)" 1.44(1.12-1.85)" 1.32(1.04-1.67)" 1 0.005
Body mass index ORI 1.56 (1.14-2.14)" 1.51 (1.24-1.85)"" 1.44 (1.16-1.77)" 1 0.001
(kg/m?) OR2 1.58 (1.13-2.20)" 1.53(1.23-1.98)" 1.44(1.16-1.80)" 1 0.002
Systolic blood pressure ORI 0.75(0.47-1.20) 0.88 (0.66-1.17) 0.91(0.68-1.22) 1 0.670
(mmHg) OR2 0.73 (0.45-1.18) 0.85(0.62-1.17) 0.89 (0.66-1.21) 1 0.608
Diastolic blood pressure OR]1 0.93 (0.65-1.32) 1.05(0.82-1.33) 0.96 (0.75-1.24) 1 0.770
(mmHg) OR2 0.93 (0.64-1.34) 1.05 (0.80-1.37) 0.97 (0.74-1.26) 1 0.768
Total cholesterol OR1 1.99 (1.25-3.17)” 1.12(0.83-1.51) 1.29 (0.94-1.7¢) 1 0.023
(mg/dL) OR2 1.84(1.17-2.89)” 1.04 (0.76-1.43) 1.23 (0.90-1.68) 1 0.027
HDL-cholesterol OR1 1.28 (0.95-1.73) 1.11(0.92-1.34) 1.13(0.92-1.40) 1 0.378
(mg/dlL) OR2 1.15(0.84-1.58) 1.00 (0.81-1.24) 1.06 (0.85-1.33) 1 0.740
Triglyceride OR1 1.07 (0.71-1.61) 1.10(0.87-1.38) 1.09 (0.88-1.36) 1 0.861
(mg/dlL) OR2 1.02 (0.68-1.53) 1.04 (0.81-1.35) 1.06 (0.84-1.33) 1 0.967
GIlu-FBS OR1 1.56 (1.10-2.22)° 1.12(0.90-1.41) 1.19 (0.96-1.48) 1 0.079
(mg/dlL) OR2 1.57 (1.10-2.25)" 1.13(0.88-1.45) 1.20 (0.95-1.50) 1 0.083
1) V: very low <10%, L: low, 0~20%, M: moderate 20~30%, S: sufficient = 30% of breakfast energy intake vs their own EER ~ 2) OR1: Odds

ratios calculated by Complex Samples Logistic Regression after adjusted for sex, age, residential area, income, education level, and
job  3) OR2: Odds ratios adjusted for energy intake in addition to the above

t: Odds ratios (95% Cl) based on the risk of S group
*p<0.05 **:p<0.01, **:p<0.001
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