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ABSTRACT

This study was conducted to investigate breakfast consumption pattern in relation to diet quality and health outcomes
of Korean adults. Data are from 2001 National Health and Nutrition Survey. Dietary information of 3406 adults aged
30~49 years and their socio-demographic characteristics, blood lipid profile, fasting blood glucose, blood pressure,
anthropometric measurements were analyzed. According to the breakfast consumption of the subjects, they were classi-
fied to breakfast skippers and eaters and the eaters’ breakfast staple types were defined as RICE, BREAD, NOODLES,
MIXED (mixed types including several grain-based dishes), and OTHERS. The proportions of breakfast consumption
patterns were 18.4% for skippers, 71.1% for RICE, 2.6% for BREAD, 1.6% for NOODLES, 4.0% for MIXED, and
2.4% for OTHERS. Breakfast skippers had lower daily nutrients intake than breakfast eaters but their health outcomes
did not differ from those of eaters. Instead, men with BREAD pattern had higher blood cholesterol and women in
NOODLE pattern had higher blood glucose and lower HDL cholesterol. The BREAD pattern breakfast had higher
energy contribution from fat and lower nutrient densities and the subjects in BREAD pattern had higher level of
household income. Men’s BREAD pattern breakfast consisted more animal products than that of women. There was
high probability of undernutrition among women in NOODLE pattern and their mean household income was the lowest.
From these results, in Korea, breakfast staple types have different food patterns and there was need for developing
healthy food patterns appropriate to each staple type. The breakfast consumption pattern had influences on nutrient
adequacy of the diet and health outcomes and seemed to represent socio-economic status. These could be used in doing
nuirition education in community. (Korean.J Nutr 2007, 40(5): 451~462)

KEY WORDS : breakfast skipping, breakfast consumption pattern, nutrient adequacy, diet quality, health outcome.
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Table 1. Distributions of breakfast consumption pattern by sex N (%)
. Staple” types of eaters .
Categories Skippers Total
RICE BREAD NOODLE MIXED?2 OTHERS?)

Men 1158 (70.6) 42 (2.6) 34 (2.1) 73 (4.5) 45 (2.7) 289 (17.6) 1641

Women 1264 (71.6) 47 (2.7) 20 (1.1) 62 (3.5) 35 (2.0) 337 (19.1) 1765

Total 2422 (71.1) 89 (2.6) 54 (1.6) 135 (4.0) 80 (2.4) 626 (18.4) 3406

"Cooked rice, bread, noodle, gruels, Tfeok, and cold cereals were considered as staple foods.
?including more than two staple foods or containing the other staples with very low frequency

’not including any staples
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Table 2. Characteristics of breakfast consumption patterns by sex

Staple types of eaters

Characteristics Skippers
RICE BREAD NOODLE OTHERS
Men
Number 1158 42 34 45 289
Age (year) ™ 39.48 + 560" 3817 = 553 3806 = 498 3913+ 597 3736+ 538
Family Income 209.43 + 115.84° 27537 + 148.04" 198.17 + 132.43° 23250 + 106.06™° 212.13 + 126.84°
(10,000 won/month) ™38 (20872 +  3.59)? (276.80 + 18.54) (199.41 + 21.67) (232.39 + 18.31) (21468 + 7.31)
BMI (kg/m?) 2401 = 292 2354 = 3.15 2358 = 247 24.46 + 3.67 2403+ 320
WHR 0.888 = 0054 0874+ 0059 0893+ 0047 0894+ 0051 0888+ 0.058
Waist circumference (cm) 8470 £+ 7.84 83.38 = 8.48 8485 £ 6.21 86.80 = 9.77 8437 =+ 8.08
Systolic blood pressure 122.41 £ 14.51 119.24 £ 10.83 122.14 = 14.56 12427 + 15.84 12223 £ 15.04
(mmHg)
Diastolic blood pressure 80.55 £ 10.61 80.76 £+ 6.70 81.86 = 12.40 80.47 = 12.03 80.43 £ 11.06
(mmHg)
Fasting blood sugar 9771 = 16.94 9531 = 1022 102.63 = 2428 10241 + 2205 99.35 + 15.70
(mg/dL)
Cholesterol (mg/dL) 189.60 + 34.43° 207.50 + 3538" 19528 = 33.14"° 19457 + 31.61" 19332+ 3484
(18930 + 1.16) (208.28 + 6.47) (19497 + 6.84) (19436 + 6.46) (19470 = 2.54)
Triglyceride (mg/dL) 163.92 + 86.23 16300 + 91.87 16812 + 8107 18854 + 89.49 160.23 + 82.47
HDL (mg/dL) 43.53 = 10.53 4493 + 10.59 4508 = 7.28 4455 + 10.22 4391 + 10.29
Women
Number 1234 47 20 35 337
Age (yean™ 39.12 &+ 542" 3804 + 561° 38.15+ 557° 4071 = 528" 38.44 = 554
Family Income 209.54 + 119.52°¢  267.73 + 133.87" 17972 = 96.84° 24588 = 111.39"° 204.30 + 127.06*
(10,000 won/month) ™38 (20950 +  351) (26791 + 1826) (179.75 + 28.54) (24557 + 20.79) (204.41 =  6.89)
BMI (kg/m?) 2339 + 3.5 2234 + 339 2300 + 3.11 2255+  3.69 2324 + 332
WHR 0.825 =+ 0064 0816+ 0074 0824+ 0065 0816+ 005 0818+ 0.062
Waist circumference (cm) 7715 £ 8.40 7482 + 9.90 7630 £ 7.76 7536 £ 8.39 76.43 + 8.71
Systolic blood pressure 113.19 = 1444 11369 = 1277  111.18 + 835 11889 + 1235 11331 = 14.47
(mmHg)
Diastolic blood Pressure
72.62 £ 1017 74.67 = 883 73.47 £ 841 77.67 + 9.83 73.53 = 11.02
(mmHg)
Fasting blood sugar 9499 + 1547% 9155+ 1084 10039 + 11.80° 9585+ 1535° 9731+ 1528"
(mg/dD)* ¥ (9499 + 0.46) (91,59 £ 2.41) (10047 = 3.60) (9532 + 3000 (9737 + 0.92
Cholesterol (mg/dL) 180.06 + 31.66 182.48 + 31.78 181.22 + 3531 19200 + 3858 183.76 + 3295
Triglyceride (mg/dL) 11411 £ 67.77 102.92 + 66.66 12469 + 7733 107.50 + 50.36 111.59 + 62.69
HDL (mg/dL)*%* 4861 £ 1032%® 5277 £ 11.13% 4556 £ 13.12° 5246+ 12.11° 4911 + 10.63"
(4861 + 031) (5277 £ 1.48) (4555 + 247) (5249 + 206) (4911 + 0.63)

"Mean * $D,” (Mean + SE)

*: significantly different among 5 types of breakfast status by ANOVA (x: p<0.05, *#: p<0.01, ##+: p<0.001, *+*x: p <0.0001); Means
with same superscript were not significantly different by Duncan’s multiple range test.
%: Type Il S of breakfast status was significant in each ANCOVA model including age as covariate (¥: p<0.05, ¥3%: p<0.01).
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Table 3. Prevalence of selected diseases by sex and breakfast consumption patterns

2007; 40(5): 451~462 / 455

%

Staple types of eaters

Diseases Skippers
RICE BREAD NOODLE OTHERS
Men
Number 1158 42 34 45 289
. High waist circumference” 36.2 28.6 30.8 34.5 36.0
Obesity ) »
High BMI 19.2 14.3 20.6 20.0 16.6
Hypertension” 12.5 4.0 16.0 16.7 9.6
Diabetes Mellitus” 6.2 0.0 15.4 10.3 5.4
High total cholesterol” 8.4 10.7 8.0 10.7 9.2
Dyslipidemia High triglyceride® 28.3 30.8 23.1 38.5 25.3
Low HDL cholesterol” 37.7 33.3 23.1 31.0 37.6
Women
Number 1234 47 20 35 337
. High waist circumference 26.5 20.5 17.7 21.4 27.6
Obesity X
High BMI 30.6 25.5 30.0 20.0 27.0
Hypertension 5.7 54 5.9 7.4 5.8
Diabetes Mellitus 4.0 0.0 5.6 7.4 5.8
High total cholesterol 4.3 5.0 5.6 11.5 6.5
Dyslipidemia High triglyceride 10.2 10.3 12.5 3.6 8.1
Low HDL cholesterol 18.6 10.3 33.3 11.5 15.0

"waist circumference =90 cm for men, waist circumference >80 cm for women

BMI > 25

¥systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg or taking freatment

“fasting blood glucose > 126 mg/dL or taking treatment

“blood total cholesterol > 240 mg/dL
“blood triglyceride > 200 mg/dL
”blood HDL cholesterol < 40 mg/dL
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Table 4. Daily nutrients intake by breakfast consumption patterns

Staple types of eaters

Characteristics Skippers
RICE BREAD NOODLE OTHERS
Men
Number 1158 42 34 45 289
EER (kcal) 2540.96 + 207.73"  2529.66 + 194.83 2521.63 = 114.38 2603.91 + 241.62  2555.47 + 208.96
Energy intake
Total (kcal) *™*** 2525.88 + 953.24"  2784.48 + 1191.22% 2713.29 = 1010.79" 2519.27 + 903.04*  2170.44 + 952.99°
BEER™™* 99.97 + 3549 112,50 + 51.39" 103.99 + 33.07* 107.50 + 35.13" 87.02 £ 36.16°
Fat (%) ™" 1787 + 8.67° 2487 +  9.42% 2323+  837® 2006 + 10.10° 20.15+ 10.90*
Nutrients intake
Ca (mg) ™" 606.98 + 384.97° 75512 + 683.82" 589.82 + 310.13° 600.91 + 249.31°  451.43 + 265.03°
Fe (mg) ™™ 16.62 +  9.93" 1621 £ 1079 1517 = 6.86® 1447 £ 6.10° 1245+ 6.60°
Vitamin A (RE) 855.91 + 967.48 937.67 + 73675 741.44 = 43314  763.58 + 537.47 611.01 + 443.41
Riboflavin (mg) **** 1.42 + 088 1.77 + 1.26" 165+  073% 151 +  0.62° 115+  0.63°
Vitamin C (mg) *** 149.47 + 115.87 148.67 = 109.28 12579 £ 8872 13478 + 9295 115.58 + 105.38
Women
Number 1264 47 20 35 337
EER (kcal) 197430 = 11505  1964.89 += 129.09 1950.17 = 9404 192230 = 91.694 1979.47 = 110.51
Energy intake
Total (kcal) **** 1989.65 + 722.08" 207726 + 761.16" 1965.65 + 1045.89" 1783.14 + 623.71"° 1689.61 + 767.41°
BEER™™* 102.04 + 37.24 101.45 £ 36.04 98.57 =  48.87 9394 + 32.35 84.85 + 38.52
Fat (%) ™" 16.66 + 8.37° 2223 +  692° 2045+ 1116 2207 = 9.55" 18.66 + 10.0748
Nutrients intake
Ca (mg) ™™ 512.93 + 321.28"™ 54887 + 26502 501.40 = 348.20" 558.46 = 279.18"  387.00 + 236.558
Fe (mg) ™™ 1371 £ 11.76 1207 = 750 1240 £ 7.99 11.77 =+ 7.08 1032 & 7.05
Vitamin A (RE) ™ 694.69 + 646.62 65232 + 504.64 51585 + 49072  514.69 + 319.26 561.88 + 631.30
Riboflavin (mg)**** 113 £ 0.59° 137 £+ 072" 124 + 086" 123+ 0.50" 096 + 0.61°
Vitamin C (mg) *** 16523 = 128.50"® 185.00 = 152.03" 11890 = 91.41° 14431 + 111.25"® 132,76 + 122.80"

"Mean + SD

=2 significantly different among 5 types of breakfast status by ANOVA (x: p<0.05, #x: p <0.01, ##x: p<0.001, **+*x: 0 <0.0001); Means
with same superscript were not significantly different by Duncan’s multiple range test.
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Fig. 1. Assessment of selected nu-
frients intake according to dietary
reference intakes by breakfast con-
sumption patterns.
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Table 5. Nutrients intake from breakfast by breakfast staple type

Characteristics RICE BREAD NOODLE OTHERS
Men

Number 1158 42 34 45

Energy intfake

Total (kcal) ™*** 599.85 & 274.32"* 527.43 * 299.90* 631.00 + 549.48* 247.84 £ 270.06

Protein (%)**** 1608 + 554" 1272 =+ 407° 11.62 + 3.58 17.64 + 1510

Fat (%)* 13.65 +  9.75° 30.51 = 11.14" 28.40 = 11.14* 2636 = 22.83"

Carbohydrate (%)**** 70.27 + 12.98" 56.77 + 13.38° 5998 + 10.83° 56.00 + 30.18°

Nutrient densities (/1,000 kcal)

skokskok

Ca (mg) 298.97 + 228.24%C 398.08 + 266.97° 202.30 + 157.41° 909.40 + 1139.74*
Fe (mg) ™" 7.63 + 554 355+  1.99° 445 £ 296 617 +  12.89*°
Vitamin A (RE) 390.26 + 462.82 238.78 + 26525 282.54 + 189.46 373.28 + 912.38
Riboflavin (mg) **** 0.56 + 0.29° 072 + 0.44° 090 + 0.30° 150 + 1128
Vitamin C (mg) ™** 51.09 + 46.34° 40.33 = 94.97° 2025 = 19.25° 138.41 = 311.55"
Proportions from daily intake (%)
Energy™™™* 2501 + 9.70% 19.82 £ 9.26° 2331 + 11.94® 1049 +  9.24°
Ca™* 2938 + 14.65" 2887 + 17.56" 20.75 £ 15.31° 23.00 + 16.80°
Fe™*** 28.09 + 14.45" 1223 £ 7.34° 1821 £ 13.19° 954 £ 12.19°
Vitamin A*** 28.52 + 19.09* 1491 £ 12.48° 2478 + 16.47" 10.69 £ 16.22°
Riboflavin™™ 25.66 + 13.91° 22.65 £ 13.41° 33.08 =+ 16.09 21.67 £ 17.39"°
Vitamin C**** 23.56 + 16.01* 10.04 £ 12.47° 11.27 £ 11.96 1521 £ 21.43°
Women
Number 1264 47 20 35
Energy intake
Total (kcal) ™*** 505.47 + 219.20" 501.72 + 300.02" 375.05 + 228.03° 212.20 + 228.44°
Protein (%)**** 1587 = 544 1209 = 3.78° 13.54 = 4.09* 17.69 = 11214
Fat (%) ™" 1280 = 8.89° 2877 = 11.44" 2123 £ 12.29° 2879 + 2287*
Carbohydrate (%) **** 7132 £ 12.26" 59.14 + 14.04° 6524 + 12.16° 53.52 £  29.05°

Nutrient densities (/1,000 kcal)

skokskok

Ca (mg) 308.39 + 228.72° 391.46 + 305.15° 300.91 + 224.46° 85223 + 722.61"
Fe (mg) ™™ 811 + 9.62" 337 = 195° 629 + 443" 445 + 335
Vitamin A (RE)* 436.20 + 531.76 220.47 + 229.88 285.45 + 233.38 405.78 = 251.14

Riboflavin (mg) **** 0.57 + 0.35° 075+ 0.51° 076 + 0.35° 151 + 085
Vitamin C (mg) ™ 5735+ 51.01° 61.50 + 114.19° 4320 + 43,53 179.99 + 363.46"

Proportions from daily intake (%)

Energy™™™* 26.64 + 963" 25°.16 + 12.13" 2258 + 15.54" 1229 +  9.52°
Ca 30.54 + 1528 3375 + 21.33 2483 + 2411 2647 = 22.60
Fe™*** 30.58 + 14.89" 16.68 + 12.65° 2122 + 22.17° 921 +  9.92°
Vitamin A*™** 31.84 + 19.30% 18.66 + 17.73° 29.47 + 2592° 20.35 + 20.08"°
Riboflavin 2729 + 14.07 27.90 + 18.13 27.51 £ 23.64 2379 + 1657
Vitamin C** 2204 + 17.29 1481 = 19.90 2024 = 2683 1385+ 17.05
"Mean * SD

x: significantly different among 5 types of breakfast status by ANOVA (x: p <0.05, ##: p <0.01, *#+: p<0.001, *+*x*: p <0.0001); Means
with same superscript were not significantly different by Duncan’s multiple range test.
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Staple type among men

Rank RICE (n = 1158) BREAD (n = 42) NOODLE (n = 34) OTHERS (n = 45)
Categories %freq Categories %freq Categories %freq Categories %freq
1 Grains 100.0 Grains 100.0 Grains 100.0 Milk products 51.1
2 Vegetable 99.2 Milk products 66.7 Vegetable 80.0 Fruits 24.4
3 Seasoning 90.8 Fruits 47.6 Seasoning 44,0 Beverage 22.2
4 Fish & Shellfish 67.8 Sugars 35.7 Fish & Shellfish 32.0 Sugars 17.8
5 QOils 57.9 QOils 35.7 Eggs 28.0 QOils 13.3
6 Beans 42.2 Beverage 31.0 Sugars 24.0 Vegetable 11.1
7 Seaweed 41.9 Eggs 26.2 Qils, 20.0 Grains 8.9
8 Sugars 38.5 Vegetable 23.8 Seaweed Seasoning, 6.7
9 Meat 35.1 Seasoning, 14.3 Beverage 16.0 Meat,
10 Nuts 26.3 Meats, Meat 8.0 Eggs
Fat
Staple type among women
Rank RICE (n = 1264) BREAD (n = 47) NOODLE (n = 20) OTHERS (n = 35)
Categories %freq Categories %freq Categories %freq Categories %freq
1 Grains 100.0 Grains 100.0 Grains 100.0 Milk products 57.1
2 Vegetable 99.4 Fruits 61.7 Vegetable 90.0 Fruits 37.1
3 Seasoning 91.0 Milk products 53.2 Seasoning 60.0 Grains 17.1
4 Fish & Shellfish 66.3 Qils 36.2 Eggs 45.0 Eggs 14.3
5 QOils 57.3 Sugars 29.8 Fish & Shellfish 35.0 Vegetable, 11.4
6 Seaweed 43.3 Beverage 27.7 Seaweed 25.0 Seasoning,
7 Beans 40.7 Eggs 23.4 Sugars 20.0 Meat
8 Sugars 40.0 Vegetable 12.8 Qils, 15.0 Sugars 8.6
9 Meat 33.9 Fats 10.6 Meat Nuts, 5.7
10 Nuts 29.1 Seasoning 8.5 Potatoes et al 5.0 Beverage
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