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ABSTRACT

The purpose of this study was to assess the energy value of breakfast and its relation to total
daily nutrient intake and serum lipid. Dietary intakes were evaluated through the 3-day dietary
recalls(interview for 1 day and self-report for 2 days) from 333 Korean urban adults aged 20 -
49 year. Serum lipids in fasting blood samples were measured from 98 of those 333 adults.
Low energy breakfast(<{15% of daily energy intake) was consumed by 22.6% of males and 18.
5% of females. 59.4 of males and 43.3% of females consumed a breakfast of average energy
intake(15 ~ 25% daily energy intake) : and 18.1 of males and 38.2% of females consumed a
satisfactory energy breakfast(>25% of daily energy intake). Breakfast consumption made a
significant contribution to a total daily nutrient intake. The daily nutrient intake except crude
fiber and vitamin A, B;, B, and C in males and except vitamin C in females significantly
increased as the energy value of breakfast increased. The differences in energy and nutrient
intakes at breakfast were not made up for by other meals. To make matters worse, the
satisfactory-energy breakfast group took more energy at dinner compared with the low-energy
and average-energy breakfast groups in females. Among serum lipid parameters TG was
negatively correlated with energy provided at breakfast, and total cholesterol and LDL-cho-
lesterol had a negative correlation with energy and carbohydrates provided at breakfast in males.
For females TG was positively correlated with the ratio of carbohydrates to energy at breakfast
but negatively correlated with the ratio of fat to energy at breakfast. These results suggest that
satisfactory energy intakes at breakfast have positive effects on the adequacy of daily nutrient
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intake and may positively affect the serum lipid status. (Korean J Community Nutrition 3(3) :

368~-379, 1998)
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Table 1. General characteristics of the subject N(%)
Male Female Total
Agelyears) 20-29 95(61.3) 64(36.0) 159(47.7)
30-39 46(29.7) 62(34.8) 108(32.4)
40-49 14( 9.0} 52(29.2) 66(19.9)
Eduactional level Elementary school 3(2.1) 8( 4.9) 11( 3.6)
Middle school 0 0.0 13( 7.9 13( 3.9)
High school 17(12.1) 62(37.6) 79(25.9)
College 120(85.7) 82(49.7) 202(66.6)
job Unknown 7( 4.6) 9( 5.3) 16{ 5.0)
Professional 54(35.8) 28(16.5) 82(25.5)
Administrator 7(46.4) 2(1.2) 9( 2.8)
Office worker 4( 2.6) 4( 2.4) 8( 2.5)
Salesman 4( 2.6) 18(10.6) 22( 6.9)
Producer 1 0.7) 2(1.2) 3(09)
Service provider 2(1.3) 8( 4.7) 10( 3.1)
Homemaker 0( 0.0) 90(53.0) 90(28.0)
Student 72(47.7) 9( 5.3) 81(25.2)
Income level <100 24(16.2) 29(16.8) 48(14.9)
(10,000 won 101 - 200 76(51.4) 77(44.8) 153(47.8)
per month) 201 - 300 32(21.6) 46(26.7) 78(24.4)
> 301 16(10.8) 20011.7) 36(11.3)
Table 2. Mean energy intake at breakfast
Male(N=155) Female(N=178) Total(N=333) F-value
Energy(kcal) 487.9+165.1" 474.0+£193.7 479.8+181.5 0.48
%RDA 195+ 6.6 237+ 9.7 217+ 86 20.14~*
1) Mean+SD *p<0.01
Table 3. Distribution of energy level of breakfast N(%)
<15% RDA 15-25% RDA >25% RDA Total x -value
Gender Male 35(22.6) 92(59.3) 28(18.1) 155(100) 16.547*
Female 33(18.5) 77(43.3) 68(38.2) 178(100)
Age(years) 20-29 32(20.1) 85(53.4) 42(26.4) 159(100)
30-39 23(21.3) 57(52.8) 28(25.9) 108(100) 4.834
40 - 49 13(19.7) 27(40.9) 26(39.4) 66(100)
Total 68(20.4) 169(50.8) 96(28.8) 333(100)
*p <0.01
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Table 4. Mean nutrient intakes at breakfast classified by energy level of breakfast

Male Female
Nutrient <15% RDA 15-25% RDA >>25% RDA <15% RDA 15-25% RDA >25% RDA

(N=35) (N=92) N=28 e o3 N=77) (N=6g) [vale

Carbohydrate(g)  41.8+17.2"  81.1£13.8° 1063+189° 11627* 28.4+160° 70.6+11.5° 101.7+£26.1* 132.63*

Fat(g) 59+4.8° 96+55"  18.8+86*  3385*  42£3.0° 7.5+37° 146+68  5045*

Protein(g) 93+44°  182+53°  317+106° 8595* 57435  148+46°  28.1+11.0° 93.87*
(123 (24.2) 42.2) (9.5) (24.7) {46.8)

Crude fiber(g) 0.8+0.6° 16114 20£1.4° 576*  0.8+07° 1.2£05° 20+1.4  1737*

Ca(mg) 104.0+86.9° 127.5+123.3° 202.3+£100.3  570* 87.1+79.2° 105.3+652° 165.4+88.5  12.96*
(14.8) . (18.2) (28.9) (12.5) (15.0) (23.6)

P(mg) 107.24£79.9° 277.7+859° 4443+142.8° 56.97* 116.1+71.3° 23224703 406.2+138.3* 86.63*
23.1) {39.7) (63.5) (16.5) 33.2) (58.0)

Fe(mg) 1.65+£1.00° 330+1.86° 5394269 2692* 1.34+1.38 244+1.01° 514+230° 51.07*
(13.7) (27.3) {44.9) (7.5) (13.5) {28.6)

Vitamin ARRE)  353+565° 655+74.1* 89.6+66.9°  4.05* 101.6+3640 633+67.6 112.7+129.4 193

(5.0) (9.4) (12.8) (14.5) (9.0) (16.1)

Vitamin B,(mg)  0.19+023" 0.29+020° 043+0.17° 952 0.11£009° 0234009 041+021* 44.21*
(14.6) (22.7) 33.2) (10.5) (22.6) (40.7)

Vitamin 8,(mg)  0.19+0.12°  0.26+0.16° 043016 17.70* 0.14+0.10° 022+0.12° 0.35+0.16°  26.34*
{11.9) (16.5) (26.8) (10.4) {16.4) (26.9)

Niacin(mg) 1.68+1.28°  372+219°  655+3.14° 3327*  1.11+0.80° 296+140° 557+£290° 51.31*

9.9) (21.9) (38.6) (8.6) (22.7) 42.9)

Vitamin C(mg)  127+108  154+86 19.4+9.4 2.83 84+103° 150+11.8° 250+31.7°  6.18*

{23.1) (28.0) {35.2) (15.3) (27.2) (45.4)
1) Mean+SD 2} %RDA *»<0.01

ab,c : Values with different superscripts within a row are significantly different at p<{0.05 by Duncan’s multiple range test.
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Table 5. Mean dailyl energy intake classified by meal and energy level of breakfast
Male Female
<15% RDA 15-25% RDA >25% RDA Fvalue <15% RDA 15-25% RDA >25% RDA Fvalue
(N=35) (N=92) (N=28) (N=33) (N=77) (N=68)
Energytkcal)  2005.9+521.8"™ 2179.5+493.2° 2623.3+660.3* 10.89** 1575.2+:439.3° 1766.6+336.3° 2114.7+313.3* 31.80*
(80.2 (87.9) (104.9) (78.8) (83.3) (105.7)
CFP ratio 61:23:16 63:22:15 62:22:16 63:22:15 66:20:14 64:20:16
Energytkcal)  255.5+90.6° 487.2+69.7°  728.3+123.3* 202.29* 172.3+84.3° 412.0+£49.9° 655.8+148.3* 210.77*
CFP ratio 65:21:14 67:18:15 59:23:18 65:22:13 69:16:15 63:20:17
Lunch
Energy(kcal)  569.9+151.1 575.2+162.2 6248+1923 096 5439+110.5 517.8+1247 533.5+£1504  0.52
CFP ratio 65:19:16 64:21:15 64:20:16 64:19:17 66:19:15 65:20:15
Dinner
Energy(kcal)  754.2+279.4 751.8+281.5 773.9+312.2 0.06 461.5+156.9° 5343+151.3° 599.2+148.8° 7.83*
CFP ratio 56:26:18 58:25:17 62:22:16 61:23:16 60:23:17 60:22:18
Energy(kcal) 426.1+311.8  383.3+292.2 496.4+456.2 0.83 397543576 314.8%+233.7 336.0+1895 216
CFP ratio 64:26:10 65:25:10 64:25:11 63:26: 1 70:20:10 74:17:9
1) Mean+SD 2) %RDA *»<0.01

ab,c : Values with different superscripts within a row are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 6. Mean daily nutrient intakes classified by energy level of breakfast

Male Female
<15% RDA 15-25% RDA >25% RDA Fvalue <15% RDA 15-25% RDA >25% RDA Fvalue
(N=35) (N=92) (N=28) (N=33) (N=77) (N=68)
Carbohydrate(g) 297.2+65.5' 3342+57.1°  395.0+82.1° 18.32* 247.54720° 291.2+50.7° 3403+60.7* 29.73**
Fat(g) 50.5+21.0° 52.3+209°  63.3+239° 340* 39.0+19.2° 3874156  47.1+£149° 553
Protein(g) 757+228°  786+215°  976+21.7* 9.67* 559+125  63.3+£152°  82.1+20.3* 34.73*
(100.99" (104.8) (130.2) (93.2) (105.5) {136.9)
Crude fiber(g) 6.1%£2.0 6.1+£25 7.3£32 242 48+19° 554+2.1° 67124  1041*
Ca(mg) 464.0+156.3" 468.6+213.0° 576.8+212.2° 339* 377.6+173.0° 4283+181.5° 5127+1820° 7.34**
(66.3) (66.9) (82.4) (53.9) (61.2) (73.2)
P(mg) 1067.9+279.2° 1122.8+297.5° 1420.7+317.6* 13.15% §52.7+227.0° 951.1+229.0° 1208.3+£299.0° 27.69**
(152.6) (160.4) (203.0) (121.8) (135.9) (172.6)
Fe(mg) 125447 13.0+4.8° 17.8+7.1*°  1002** 10.1+3.8° 11.1+£36° 1484420 23.41%
(104.6) (108.3) (147.9) (56.1) (61.8) (82.5)
Vitamin ARE)  361.4+228.2 321.1+212.5 430.0+3327 223 348.0+4586° 257.2+133.6® 369.1+258.5° 3.42*
(51.6) (45.9) (61.4) (49.7) (36.7) (52.7)
Vitamin B,(mg)  1.36+0.65 1.35+0.52 1574047 172 1024038  1.12+£035°  1.35+£0.34 1242+
(104.5) (104.2) (120.5) (102.5) (112.1) (135.1)
Vitamin By(mg)  1.17+040  1.16+0.43 135+038 220 094+036° 0994035 1.17£031* 743
(72.9) (72.8) (84.1) (72.0) (76.6) (90.3)
Niacin(mg) 158+6.6° 17.0+6.3° 21.0+6.0°  595%* 11.2+30° 127+43° 166455  20.04%
(93.1) (99.8) (123.7) (86.0) (98.0) (127.7)
Vitamin C(mg) ~ 95.14£723  81.3+432 8631445 092  66.4+489 76.5+44.1 89.1+542 261
(173.0) {147.8) (156.9) (120.7) (139.1) (161.9)
1) Mean+SD  2)%RDA  *p<0.05  **p<0.01

a,b,c : Values with different superscripts within a row are significantly different at p<{0.05 by Duncan’s multiple range test.
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Table 7. Index of nutritional quality(INQ)" and mean adequacy ratio(MAR)? classified by energy level of breakfast

Male Female
Nutrient <15% RDA 15-25% RDA >25% RDA F-value <15% RDA 15-25% >25% RDA Fvalue
(N=35) (N=92) (N=28) (N=33) RDA (N=68)

Protein(g) 125+018” 1204021 1262021 1.69  1.20+0.18° 1.19:+0.17° 1.29+0.23* 4.84*
Ca(mg) 0.83+0.21 0.77+0.29 080x0.27 077 0.69+0.30 0.69+0.26 0.70+0.23 0.01
P{mg) 1924032 1.83%+0.29 1.06+030 2.63 1.57+0.28 1544024 1.63+0.29 204
Fe(mg) 1.31+034 1254042 143%£053 2.20 0.73£0.26 0.71£0.22 0.78+0.20 2.05
Vitamin A(RE) 0.63+0.34 053+035 060+£0.40 1.02 061+0.22 042+£0.22 049%+032 290
Vitamin B,(mg) 1.29+047 1.19+£0.39 1.16+030 1.1 1324040 1.26+£0.29 1.284+0.28 045
Vitamin B;(mg) 0.91+0.28 0.83+030 081%£0.19 1.25 092+0.28 0.86+0.25 0.85+0.19 1.08
Niacin(mg) 1154032 1.13+0.33 1.19%£0.29 038 1134031 1.10£0.27 1.20+033 1.92
Vitamin C(mg) 2.18+1.29° 168+0.77° 1.53+0.74° 5.07* 163+1.52 156%x082 151+0.77 0.16
MAR 0.80+0.15° 0.81£0.10° 0.89+0.06° 6.55* 0.734+0.12° 0.78+0.10° 0.87+0.07° 28.47*

1) INQ(index of Nutritional Qualty)=nutrient content per 1000kcal/RDA per 1000kcal
2) MAR(Mean Adequacy Ratio) : NAR average of 9 nutrients(protein, Ca, P, Fe, vitamin A, vitamin B,, vitamin B, Niacin,

vitamin C)

3)Mean+SD  *p<0.01

a,b : Values with different superscripts within a row are significantly different at p <0.05 by Duncan’s muitiple range test.

Table 8. Serum lipid concentrations and BMI classified by energy level of breakfast

Male Female
Serum lipid  <15% RDA 15-25% RDA >25% RDA Fvalue <15% RDA 15-25% RDA >25% RDA Fvalue
(N=14) (N=33) (N=1) (N=7) (N=26) (N=17)
TG(mg/d)) 144.8+741" 11054+50.3 104.0+0.0 1.75 87.1+363 109.6+56.6 88.9+319 1.27
TC(mg/dl) 18594460 17214376 1630400 063 168.1+26.0 172.2+31.5 17544255 0.16
LDL-C(mg/dl) 11534437 10594333 889+0.0 047 101.2+22.4 1035+31.0 107.6+226 0.18
HDL-Cimg/dl) 4164110 4414121 533400 058 495+105 468+ 7.9 499+105 066

1) Mean+SD
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Table 9. Proportion of the subject beyond the adequate value classified by energy level of breakfast N(%)
N Adequate Male Female

Serum lipids " %) <15% RDA 15-25% RDA >25% RDA <15% RDA 15-25% RDA >25% RDA
(N=14) (N=33) (N=1) (N=7) (N=26) (N=17)

TG(mg/dl) <200 2(14.3) 2(6.1) 000.0 0( 0.0 2(7.7) 0{ 0.0

TC(mg/dl) <200 4(28.6) 7(21.2) 0(0.0) 1(14.3) 6(23.1) 3(17.6)

LDL-C(mg/dl) <130 5(35.7) 7(21.2) 0(0.0) 1014.3) 7(26.9) 3(17.6)

HDL-C(mg/dl) >35 4(23.6) 10(30.3) 0(0.0) 0( 0.0 207.7) 1{ 5.9

1) From National Cholesterol Education Program(1993). Second report of the export panel on detection, evaluation, and
treatment of high blood cholesterol in adults. Bethesda, Md : US Department of Health and Human Services, Public
Health Service : National Institute of Health ; National Heart, Lung, Blood Institute.



Table 10. Correlation coefficients between some nutrients

Wshal - ol - BFA - $7 377

and serum lipid in males

B-EN B-CHO B-FAT D-EN  D-CHO D-FAT RB-CHO RB-FAT RD-CHO RD-FAT

TG -0.2652 -0.3305* 0.0494 0.1330 0.0180 0.2499 -0.1658 0.2385 -0.1615 0.2487
Total -0.4397** -~0.4566** -0.1329 -0.1328 0.1968 -0.1047 -0.0034 0.0382 -0.0113 -0.0959

cholesterol
LDL-C -04106** -0.4251* -0.1340 -0.1576 -0.2507 -0.1576 0.0079 0.0087 0.0116 -0.1497
HDL-C 0.0365 0.0902 -0.0895 -0.0075 0.0865 -0.1216 0.1323 -0.1377 -0.0075 -0.1216

*p<0.05 **p<0.01

B-EN ; Energy intake at breakfast D-EN : Daily energy intake

B-CHO : Carbohydrate intake at brekfast D-CHO : Daily carbohydrate intake

B-FAT : Fat intake at breakfast D-FAT : Daily fat intake

RB-CHO : Ratio of CHO to energy at breakfast RB-FAT : Ratio of fat to energy at breakfast

RD-CHO : Ratio of CHO to daily energy RD-FAT : Ratio of fat to daily energy

Table 11. Correlation cofficients between some nutrients and serum lipid in females

B-EN  8-CHO B-FAT D-EN D-CHO D-FAT RB-CHO RB-FAT DB-CHO DB-FAT

TG -0.0384 0.1076 -0.2396 -0.1285 -0.0449 -0.1938 0.3057* -0.3056* 0.2215 -0.2509
Total 0.1591  0.1895 0.1413 -0.0439 0.0199 -0.0241 0.0432 0.0496 0.1169 0.0217

cholesterol
LDL-C 0.1104 0.0893 0.1104 -0.0464 -0.0104 0.0074 -0.0799 0.1543 0.0607 0.0786
HDL-C 0.2088 0.2141 0.2181 0.1332 0.1388 0.1042 0.0521 0.0171 -0.0450 0.0962

*»<0.05 '

B-EN : Energy intake at breakfast

B-CHO : Carbohydrate intake at brekfast
B-FAT : Fat intake at breakfast

RB-CCHO : Ratio of CHO to energy at breakfast
RD-CHO : Ratio of CHO to daily energy
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D-EN : Daily energy intake

D-CHO : Daily carbohydrate intake
D-FAT : Daily fat intake

RB-FAT : Ratio of fat to energy at breakfast
RD-FAT : Ratio of fat to daily energy
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