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Abstract

In this study, we have analyzed the 2015 KNHANES VI to understand the nutritional and health status of Korean
middle-age adults from the perspective of frequency of eating breakfast. Those that eat breakfast five to seven times a week
were 76.3 percent (male) and 72.7 percent (female). Frequency of eating lunch and dinner, and eating out was significantly
higher among male subjects. The higher the frequency of eating breakfast, the higher the frequency of eating lunch, dinner
and eating out. Female subjects that ate breakfast five to seven times a week had lower height and weight compared with
other groups, but there was no significant difference of BMI and waist circumference among the four groups. Adults that
eat breakfast five to seven times a week had consumed more carbohydrates, dietary fiber, phosphorus, potassium and vitamin
C regardless of gender, which validates the nutritional benefits of eating meals regularly. Male adults that ate breakfast
five to seven times a week revealed lower levels of diastolic blood pressure and LDL-cholesterol compared with other
groups, which validates eating breakfast regularly was beneficial to their health. In conclusion, it is necessary to eat regular
meals daily relative to the nutritional status and health of Korean middle-age adults.
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Table 1. Meal frequency of the subjects
Variables Men (N=1,026) Women (N=1,444) x2-value
5~7 783(76.3)" 1050(72.7)
Breakfast 3~4 87( 8.5) 136( 9.4) 0936
(per week) 1~2 62( 6.0) 99( 6.9)
Do not eat 94( 9.2) 159(11.0)
5~7 971(94.6) 1,3145(91.0)
Lunch 3~4 27( 2.6) 89( 6.2) -
17.153
(per week) 1~2 11( 1.1) 19( 1.3)
Do not eat 17( 1.7) 22( 1.5)
5~7 978(95.3) 1,278(88.5)
Dinner 3~4 34( 3.3) 119( 8.2) e
(per week) 1~2 10( 1.0) 36( 2.5) 35352
Do not eat 4( 0.4) 11( 0.8)
2 times a day 145(14.1) 73( 5.1)
1 times a day 273(26.6) 136( 9.4)
5~6 times a week 182(17.7) 198(13.7)
Dine out 3~4 times a week 111(10.8) 141( 9.8) 295.694™"
1~2 times a week 152(14.8) 444(30.7)
1~3 times a month 112(10.9) 356(24.7)
Do not eat 51( 5.0) 96( 6.6)
"N (%).

™ p<0.01, ™" p<0.001.
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Table 2. Meal frequency of the subjects by the breakfast frequency per week

Variables 5~7 times (N=1,833) 3~4 times (N=223) 1~2 times (N=161) Do not eat (N=253) -value
5~7 1,706(93.1)" 188(84.3) 147(91.3) 244(96.4)
Lunch 34 72( 3.9) 29(13.0) 10 6.2) 5( 2.0) sa554™
(per week) 1~2 20( 1.1) 5( 22) 4 2.5) 1( 0.4)
Do not eat 35( 1.9) 1( 0.4) 0( 0.0) 3(1.2)
5~7 1,731(94.4) 179(80.3) 124(77.0) 222(87.7)
Dinner 34 70( 3.8) 34(15.2) 26(16.1) 23( 9.1) 18800
(per week) 1~2 21( 1.1) 9( 4.0) 11( 6.8) 5( 2.0)
Do not eat 11( 0.6) 1( 0.4) 0( 0.0) 3(1.2)
2/day 160( 8.8) 21( 9.4) 13( 8.1) 24( 9.5)
1/day 288(15.7) 32(14.3) 44(27.3) 45(17.8)
5~6/week 268(14.6) 32(14.3) 33(20.5) 47(18.6)
Dine out  3~4/week 166( 9.1) 35(15.7) 25(15.5) 26(10.3) 57.637"
1~2/week 454(24.8) 63(28.3) 23(14.3) 56(22.1)
1~3/mo 379(20.7) 30(13.5) 19(11.8) 40(15.8)
Do not eat 118( 6.4) 10( 4.5) 4 2.5) 15( 5.9)
DN (%).
* p<0.001.

Table 3. Anthropometry status of the subjects by breakfast frequency per week

Variables 5~7 times (N=722) 3~4 times (N=82) 1~2 times (N=56) Do not ecat (N=90) F-value
Height (cm) 169.4+5.9" 169.9+6.9" 170.846.6" 169.76.1° 2.545
Men Weight (kg) 70.6+10.1* 70.3£11.2* 73.0+14.9* 73.0+11.8" 2.071
BMI (kg/m?) 24.6+3.0° 24.3+3.2° 24.9+44.1° 24.9+3.1° 0.710
Waist circumference (cm) 86.9+8.0" 86.0+8.3* 87.949.8° 87.8+8.3 1.020
Variables 5~7 times (N=999) 3~4 times (N=132) 1~2 times (N=97) Do not eat (N=153)  F-value
Height (cm) 156.6+5.1% 158.245.5° 157.9+5.8° 157.9+5.3° 6.640""
Women Weight (kg) 58.6+8.4° 60.4+9.1° 60.5£11.3° 60.3£8.9° 3.938™
BMI (kg/m?) 23.9+3.4° 24.1+3.1° 24.243.9° 24.2+43.2° 0.535
Waist circumference (cm) 80.2+8.9° 79.8+8.4 80.4+10.1* 81.1+8.4° 0.719
" Mean#S.D.

? Values with different superscripts within same row (* and °) means significantly different at p<0.05.
" p<0.01, " p<0.001.
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Table 4. Dietary status of the male subjects by breakfast frequency per week

Variables 5~7 times (N=783) 3~4 times (N=87) 1~2 times (N=62) Do not eat (N=94) F-value
Water intake (cup) 5.76+3.35" 5.87+3.43 5.74+4.19 5.95+4.21 0.099
Food intake (g) 1,945+975 1,839+992 1,841+868 1,732+831 1.705
Energy intake (kcal) 2,502+1,142 2,558+1,120 2,573+1,129 2,495+1,121 3.276"
Water intake (g) 1,384+812 1,341+870 1,327+719 1,253+727 0.825
Protein intake (g) 88.2:+86.4 76.9+39.2 85.5+48.2 73.1443.5 1.443
Fat intake (g) 49.1+45.1 47.4429.7° 53.7+36.9° 49.6+37.3 0.288
Saturated fatty acid (g) 13.6+12.6 13.148.8 15.5+11.6 13.749.6 0.554
Cholesterol intake (g) 2944361 296+302 2924323 266243 0.181
Carbohydrate intake (g) 374+137° 327+130° 326+142° 302+131° 11.590™
‘e Dietary fiber intake (g) 30.3+15.4° 24.2+14.0° 247+12.1° 225+11.7° 12.919™
Calcium intake (mg) 601357 5144297 634+404° 502+280° 3.886"
Phosphorus intake (mg) 1,353+938° 1,204+£602 1,283+720% 1,088+456° 3.151"
Iron intake (mg) 22.1£16.7 17.6+10.8 19.6+12.9 19.7+19.0 2.595
Sodium intake (mg) 5,100:6,504 4,433+2,573 4,734+2,729 4,633+3,701 0.504
Potassium intake (mg) 3,728+1,910° 3,343+2,172% 3,244+1,419% 2,891+1,307° 7.088™"
Vitamin a intake (ugRE) 881+1,031 821+1,791 692:+436 762+1,202 0.833
Thiamin intake (mg) 2.48+1.09° 2.14+1.05° 2.30:£1.02% 2.01x1.17° 6.979™"
Riboflavin intake (mg) 1.63£1.25 1.47+0.87 1,583+0.85 1.43+0.91 1.153
Niacin intake (mg) 20.9£21.9 18.5+10.8 18.8+12.4 16.849.0 1.607
Vitamin C intake (mg) 115.5£121.4° 96.7+102.8% 79.9+81.6° 78.6+78.2° 4.704™
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Table 4. Continued
Variables 5~7 times (N=1,050) 3~4 times (N=136) 1~2 times (N=99) Do not eat(N=159)  F-value
Water intake (cup) 4.66+2.85 5.07+2.61 4.77+2.99 4.78+3.16 0.837
Food intake (g) 1,532+737 1,474+774 1,554+813 1,410+£743 1.460
Energy intake (kcal) 1,789+691° 1,753+827 1,764+921° 1,574+662° 4.137"
Water intake (g) 1,116+628 1,071634 1,151+668 1,048+650 0.834°
Protein intake (g) 61.8+30.9° 61.2+32.8 65.6+45.3 52.2+25.4° 5.032"
Fat intake (g) 36.9+27.8% 40.0+29.0™ 42.0+38.4° 33.5425.6° 2.326
Saturated fatty acid (g) 10.0+8.1 10.9£8.2 11.6£11.3 9.7+8.0 1.605
Cholesterol intake (g) 213208 2294241 246+281 1994225 1.177
Carbohydrate intake (g) 295+114° 276+141% 271£120% 2524112 7363
Dietary fiber intake (g) 26.2+14.3 24.1+16.2° 24.0+13.8* 20.6+12.3° 7.960""
Women Calcium intake (mg) 485+265° 4224242 494+338° 397+263° 6.767""
Phosphorus intake (mg) 1,008+454° 975+486" 1,020£588° 8324385 6.893™"
Tron intake (mg) 16.8+8.6° 15.9£12.1* 15.248.8% 14.4+9.9 3.727
Sodium intake (mg) 3,353+2,145 3,318+2,066 3,491+2,326 3,072+2,043 1.003
Potassium intake (mg) 3,152+1,698" 3,068+£2,291% 2,975+1,540° 2,684+1,496° 3.486"
Vitamin a intake (1gRE) 7274892 720:£993° 1,012+2,293° 541460 4.283"
Thiamin intake (mg) 1.87+0.87 1.77+1.08 1.88+1.18 1.66+0.84 2.713"
Riboflavin intake (mg) 1.27+0.68" 1.24+0.83" 1.28+0.86" 1.10£0.63 2773°
Niacin intake (mg) 15.1£7.9° 15.3£9.0° 16.3+11.4 13.2+7.9 3.390
Vitamin C intake (mg) 132.8+132.5° 99.4+103.3° 119.0+£126.2% 109.4+£159.2% 3.648"
Y Mean+S.D.

? Values with different superscripts within same row (* and °) means significantly different at p<0.05.

ok

T p<0.05, " p<0.01, " p<0.001.
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Table 5. Hematological health status of the male and female subjects by breakfast frequency per week
Variables 5~7 times (N=719) 3~4 times (N=82) 1~2 times (N=56) Do not eat (N=90) F-value
Systolic blood pressure 121.7£15.5 120.9+14.0 123.8+14.2 120.0+14.6 0.772
Diastolic blood pressure 79.549.5% 81.89.3% 84.5£9.5° 80.849.8° 5713
FBG (mg%) 106.4+25.7 108.3+38.7 105.5+30.2 112.8+55.4 1213
HbAlc (%) 5.83+0.90 5.81+1.04 5.69+0.70 5.81+1.27 0.344
Total cholesterol (mg%) 192.1435.0 193.4+41.7 198.4+42.0 202.8436.6 2202
Men LDL-cholesterol (mg%) 114.7432.3° 113.7+34.9° 124.9+34.8 123.5+34.8® 3.364"
Triglyceride (mg%) 183.7+159.8 195.7+131.8 164.5484.2 190.4+194.3 0.470
AST (SGOT) unit 26.2+13.0 25.249.6 242497 27.4+154 0.853
ALT (SGPT) unit 27.2+19.3 27.7+17.6 25.9+13.9 30.8+24.9 1.011
Hb (%) 153+1.3 15.4+1.2 15.5+1.2 15.5+1.2 1.723
Ht (%) 45.543.6 459435 46.143.4 459433 0.800
Variables 5~7 times (N=996) 3~4 times (N=131) 1~2 times (N=96) Do not eat (N=152) F-value
Systolic blood pressure 118.1£17.2° 112.1+14.0° 115.5415.7% 116.8+£17.2° 5280
Diastolic blood pressure 75.7+10.1° 73.6+9.2° 76.3+9.4° 76.1+10.4° 2.045
FBG (mg%) 99.2422.6 99.24+20.0 97.0+16.2 101.9424.9 1.005
HbAlc (%) 5.70+0.74 5.62+0.64 5.524+0.45 5.63£0.79 2.115
Total cholesterol (mg%) 197.24352 196.5+34.9 198.6+39.2 198.7+34.2 0.140
Women LDL-cholesterol (mg%) 119.3+31.4 118.5+32.3 121.1£34.9 119.3£29.0 0.136
Triglyceride (mg%) 118.7+74.3 129.6+91.0 128.7£76.2 121.5£72.0 1.170
AST (SGOT) unit 22.6+11.0 20.4+5.9 21.6+13.7 20.1+6.3 3.887"
ALT (SGPT) unit 20.5+17.8 17.6+10.0° 17.9+16.5 17.2410.0 2914
Hb (%) 13.2+1.1 13.0+1.4 132413 13.1+1.5 1.808
Ht (%) 40.342.8" 39.543.5° 40.443.5° 39.8+3.5% 3.538"
Y Mean+S.D.
? Values with different superscripts within same row (* and °) means significantly different at p<0.05.
* p<0.05, ™ p<0.01, ™ p<0.001.
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