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ABSTRACT

Even though eating breakfast is an important factor in health and nutrition, especially during
growth stages, skipping breakfast in children and adolescents has increased. An important issue
to consider in skipping breakfast is the definition of an adequate or substantial breakfast. To
examine what constitutes an adequate breakfast in Korean students, we analyzed breakfast
consumption of children and adolescents using alternate definitions of breakfast based on
calorie contents and food items eaten in the moming. A total of 1344 participants aged 7-18
years from the Korean National Health and Nutrition Survey (KNHNS) 1998 and 1942
participants from the KNHNS 2001 were included. 84% of students surveyed in 1998
consumed some food, while in 2001; it was down to 79.8%. Students that ate a breakfast
which included food from at least two of the main five food groups and had a breakfast
intake of food energy greater than 15% of the DRIs were 65.8% in 1998 and 53.1% in 2001.
However, when breakfast was defined as the consumption of food from three or more food
groups and a intake of food energy greater than 15% of the DRIs, students eating breakfast
were 51.2% in 1998 and 39.6% in 2001. As the definition of eating breakfast becomes stricter
and includes more foods or more calories, the percentage of students who eat breakfast
declines. These results show that using various alternate definitions allow us to assess skipping
breakfast in better detail and suggest references for the desirable breakfast.
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Table 1. Daily nutrient intakes of participants by age group : Korean NHANS 1998

Total Male Female
Nutrients (n=1344) 7~12 yrs 13~15 yrs 16~18 yrs 7~12 yrs 13~15 yrs  16~18 yrs
(n=190) (n=108) n=307) (n=235) n=125) (n=379)

Energy(kcal) 1894£910"  1670+999 22661900 2254+898 1555773 1885%752 1822+871
Protein(g) 72.2+56.7 65.8+68.5 77.9£36.7 87.7£55.1 59.2+53.8  65.8+31.2 71.3261.5
Fat(g) 35.8+30.7 31.0£24.8 54.8135.1 40.5£34,0  25.1+21.5  49.7+334 31.1£28.7
Carbohydrate(g)  316.6+152.6 276.5+176.9 357.5+128.4 366.4£143.0 274.7+1489 291.4+107.4 319.0+154.0
Crude fiber(g) 6.55.0 5.1+4.9 6.76.7 8.115.6 5.3+4.0 5.3+33 72444
Ca(mg) 519.6+400.3 570.9+508.3 538.6+311.2 557.5£399.2 486.9+463.5 456.5+242.5 499.0+355.5
P(mg) 1042.6£548.3 975.9£590.9 1167.6+493.1 1236.11£579.0 890.6+500.7 974.2+440.5 1000.6+528.8
Fe(mg) 12.4£10.1 10.629.5 12.1#6.0 15.1£9.0 10.5£9.3 10.1£4.9 13.3£13.0
Vit. A(ug RE) 582.5£706.5 491.7+560.1 765.4+1291.6 667.1£563.5 475.7+549.4 509.0+327.1 597.7t+797.8
Vit. Bi(mg) 1.27+0.93 1.11+0.79 1.59+1.01 1.47+0.84 1.07+1.31 1.31+0.68 1.21£0.77
Vit. By(mg) 1.0320.77 0.99+0.73 1.35:1.16 1172076  0.81£0.59  1.10+0.67 0.96+0.74
Niacin(mg NE) 15.0£11.1 12.5£10.7 15.7+8.7 192114 11.4%£7.9 13.4+7.7 15.6+13.1
Vit. C(mg) 1202+1137 86.2+82.8 123.7+128.8 137.6x116.8 97.2396.6 11441066 138.4%125.6
Percentage of
energy consumed 23.4+13.1 24.8+12.7 18.0+13.1 234+£11.6  25.6*133  17.4%13.0 24.8+13.3
at breakfast
1) Mean + SD

4. SHEH WA ge 543 929%0|Uc}. 7MY e A

£ 979 BE EAX2)e SAS(Statistical Analysis 29 7124 YW BT 100%040.2 F53

System version 9.13)Z o]&3l¥ct FHE 25
A 7-124, FEA 13~154], 2EAY 16~184)
o) 4 2EoE UrolA ol 72 S0 u
AR HIEE A&t wE ok
A} 7120k mE ZAMARIS O] 19 QYA
AEE Mwdly) $15tY BHE 2 FFANS

St

oo

r
e

I A= gl 503

1. ZAIHARLS] kM F AEN

A %A ML= Table 1, 2, 39
AABHATE 19985 FUAFGUFALNA G
sl e] A9 7-124, 13-154], 16-18419] 1Y ol
A AHFE 47 1670k, 2266k, 2254kal 0] Q.
o, otA-& 7-124 1555ka, 13-154 1885kl
16-184 1822kalo] Y1 tHTable 1).

FEALE YA 7E) NI FF HFwe
= 29E 23 QYA HFHFY AN PgFe o

Fg EFZ3HE ulfo] WolHTHTable 2).
16-184 3ty o] A$= 835%2 T 97
ujg) wgich. g de)] HE H4HFE RE
oA 100%7F A d& £F& 2oln AN
B, 53] 7-124)& E BT 200% °]4& 43
At ZEdHAFES HT 599%F FU
dHFNAM BF AFAHZTE 534 Bk
fREUNL 16-184] FAte] Hi AdFFol A
A el 65.1%2 THE JHF) w3l
7}V st

20019 FRIAZGARANME G A
£ 7-124), 13-154, 16-18418] 1Y x4 =
o] z}z} 1950kal, 2303kal, 2433kal o]lom, odt
AL 7124 1720ka, 13-154] 1904kal, 16-184]
1798kalo) A THTable 3). 1998'A7} vlmEIRE o),
16-184 A ES A3l E BE IHFoA
200199 o= H#H o] F7H8tdch d%¥A
H FEHEFA7IE Ui B RS AR

!
AT dow Aol 31e5E BaRy
5

2

K

p

=
e



Ceket 7|Zo= Hokeh £ED Mol OlFEMNE 105

Table 2. Percentages of nutrient intakes per Korean DRI by age group : Korean NHANS 1998

Male Female
Nutrients (nztl);ﬂ@ 7~12 yrs 13~15 yrs 16~18 yrs 7~12 yrs 13~15 yrs 16~18 yrs
(n=190) (n=108) (n=307) (n=235) (n=125) (n=379)

Energy” 92914607 10031637 9224365  83.5¢33.3  101.8t524  94.3%37.6  91.1¥435
Protein 1782+169.8 2463%279.1 150.1t69.8  146.1t91.8 226.6x2182 1462%69.4 158.4+136.6
Ca 59.9+47.9  767t663  53.9%31.1  55.8%399  66.6i61.8  S50.7+27.0  55.4%39.5
P 125.6+68.4 126.7+855 116.8+493  123.6x579 138.2+82.1 1142+520 125.1%66.1
Fe 94.9£80.1 111.0£1029 95.1484  94.2+565 112.4:102.5 74.8+390  82.9+815
Vit. A 933£115.3 113.4+133.8 104.1:£1794 78.5:663 113.7:1334  757+48.7  854%114.0
Vit. B, 130.5£104.3 146.9+106.8 128.4%84.1 10511603 16631752 1314677  120.8%77.4
Vit. B 86.4t653 102.0%74.8 872766  65.1:42.1 1082762  91.8+55.6 8022619
Niacin 116.6288.8 132.7:121.4 100.8£56.0 106.5+63.5 125.1:88.3 1033:58.8  120.3%100.6
Vit. C 136.0£129.3 138.7£135.9 121.4£127.7 12511062 158.8+1602 121.0+113.8 138.4%125.6

1) Percent of Estimated Energy Requirements(EER), 2) Mean * SD
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Table 3. Daily nutrient intakes of participants by age group : Korean NHANS 2001
Male Female
. Total
Nutrients (0=1942) 7~12 yrs 13~15 yrs 16~18 yrs 7~12 yrs 13~15 yrs 16~18 yrs
(n=590) (n=249) (n=183) (n=498) (n=228) (n=194)

Energy(kcal) 1961+803" 1950714 2303+831 2433+1143  1720%618 19041819 1798+698
Protein(g) 69.7+36.0 68.8+29.8 81.7+36.0 90.3+63.3 61.3+26.7 67.0+344  62.2128.1
Fat(g) 50.0£31.8 49.9+29.3 59.3+34.6 62.0+38.4 43,0:25.6 49.4+35.8 46.3+£32.3
Carbohydrate(g)  302.6+121.3 302.2%117.9 356.0£1314 360.0+153.4 268.5+97.3 292.9+118.1 280.2+99.5
Crude fiber(g) 5.3+33 5.0+3.1 6.1£3.5 6.7£3.8 4.5£2.7 5.4+3.8 5.5%3.6
Ca(mg) 477.92271.7 504.7£269.6 505.9+284.7 505.8+294.5 446.9+266.2 461.6t270.0 433.31239.8
P(mg) 1110.3+473.2 1124.1+435.4 1287.2+506.9 1345.7+664.3 986.8:382.7 1057.9+449.3 997.6+404.4
Fe(ng) 10.0+6.3 9.7%5.5 11.3+6.3 12.7£9.4 8.7£5.0 10.1£7.6 9.916.0
Vit. A(ug RE) 541.1+423.6 546924839 596.8+506.9 665.6x554.4 472.2+325.1 552.0£398.1 498.5+303.0
Vit. By(mng) 1.34+0.84 1.30£0.80 1.62+0.85 1.73+0.98 1.15+0.78 1.3520.86 1.2120.64
Vit. Bax(mg) 1.22+0.62 1.24+0.59 1.3920.62 1.49+0.87 1.08+0.51 1.17£0.62 1.08+0.52
Niacin(mg NE) 14.919.6 14.5+8.3 17.449.1 19.9+17.1 13.017.7 14.2+8.4 13.5+6.9
Vit. C(mg) 116.6+107.6 118.3+106.8 115.3+108.0 118.5+106.8 112.6+105.4 119.3£942 118.1+129.5

Percentage of
energy consumed 17.2%12.5 18.4+11.8 16.8+13.2 13.5+12.7 18.3£11.6 16.1£12.1 16.1£15.1
at breakfast

1) Mean + SD
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Table 4. Percentage of participants eating breakfast by alternate definitions

Percentage eating breakfast Percentage eating breakfast
in Korean NHANS 1998 in Korean NHANS 2001
- ~ - ~ )
Altemate definition Total 7-12 yrs 13y 13 “; 18| Total 7-12 yrs 13y . l(;rsg
(n=1344) (n=425) (n=233) (n=686) (n=1942) (n=1088) @=477) (=377)
Any food item consumed 88.4 91.3 803 894 79.8 85.4 71.6 66.3

Breakfast intake of food energy > 50l 87.7 89.4 79.8 89.2 79.6 85.1 71.6 66.1
Breakfast intake of food energy > 100kd  86.1 854 78.5 89.1 78.0 83.1 76.5 65.0
Breakfast intake of food energy > 150kd  82.3 78.6 755  86.9 74.8 80.3 732 60.7
Breakfast intake of food energy > 200kd  79.1 73.2 73.0 8438 70.3 74.5 69.8 58.9

Breakfast intake of food energy> 10% 788 767 704 89 | 708 776 669 560

of the dris
Breakfast intake of food energy> 15% 673 685 519 719 | 553 609 528 422
of the dris
Breakfast intake of food energy> 20% o0 g4 336 aga | 369 422 23 276
of the dris

Consuming food from at least 2 of the

. 82.5 80.2 730 872 735 79.3 715 59.2
main food groups

Consuming food from at least 2 of the
main food groups & breakfast intake 76.1 71.5 67.8 81.8 67.7 742 639 53.6
> 10% of the dris

Consuming food from at least 2 of the
main food groups & breakfast intake 65.8 65.7 50.2 71.1 53.1 58.7 50.7 40.1
> 15% of the dris

Consuming food from at least 2 of the
main food groups & breakfast intake 48.1 56.5 31.8 484 354 403 312 26.5
> 20% of the dris

Consuming food from at least 3 of the
main food groups
Consuming food from at least 3 of the

main food groups & breakfast intake 56.6 513 49.8 62.2 472 48.4 484 424
> 10% of the dris

Consuming food from at least 3 of the
main food groups & breakfast intake 512 494 382 56.7 39.6 40.9 40.5 34.8
> 15% of the dris

Consuming food from at least 3 of the
main food groups & breakfast intake 38.9 433 26.2 40.5 28.1 30.2 27.3 233
> 20% of the dris

Consuming food from at least 3 of the
main food groups & breakfast intake 28.5 39.1 15.9 26.2 17.3 19.5 14.3 14.6
> 25% of the dris

58.5 532 511 64.3 49.2 49.9 50.5 45.6
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Table 5. Nutrient intakes from breakfast by breakfast definitions

Encergy  Protein

Vit.A VitB;,  VitB;

Breakfast definiti F VitC(ng) ~ CPF’
2t definitons ) @ O P pp g @ VMO
Korean NHANS 1998
Consuming food from at least 5202+ 25+ 1521+ 39+ 1937+ 033+ 027% 274+ _
2 of the Main Food Groups & 2 20 70.7:15.7:13.6
Breakfast intake > 10% of the DRIs 2494 259 158.6 35 4014 032 025 42,
Consuming food from at least
2 of the Main Food Groups & 566.8+ 244+ 161.0+ 42+ 2042+ 035+ 029+ 29.25’_r 706159135
Breakfast intake > 15% of the DRI 2470 274 165.5 36 420.8 034 026 4.
Consuming food from at least
3 of the Main Food Groups & 5627+ 26.1% 166.4+ 44+ 2155+ 035+ 030+ 236.5; 682:172:14.7
Breakfast intake > 10% of the DRIs 261.8 290 169.4 36 4450 029 026 .
Consuming food from at least
3 of the Main Food G & 5907+ 276+ 1732+ 46+ 226.6+ 037+ 032 310+ 683:172:145
Breakfast intake > 15% of the DRI 259.3 301 174.9 37 464.9 0.30 027 484
Korean NHANS 2001
Consuming food from at least
2 of the Main Food Groups & 475+ 172+ 114.1+ 2.8+ 1452+ 026+ 029+ 126i8t 677:15.4:169
Breakfast intake > 10% of the DRIS 209.2 114 103.6 28 2323 021 024 0
Consuming food from at least
2 of the Main Food Groups & 499.6+ 19.2+ 121.6t 3.1+ 1584+ 0.29+ 06322; 128116t 673:15.4:173
Breakfast intake > 15% of the DRIS 2057 120 108.9 29 2554 022 . .
Consuming food from at least
3 of the Main Food Groups & 4793+ 19.6% 119.0+ 31+ 161.3+ 028+ 031z 1281.45’_r 65.9:16.5:17.6
Breakfast intake > 10% of the DRI 2140 12.3 1027 30 2649 022 024 .
Consuming food from at least
3 of the Main Food Groups & 5204+ 213+ 1289+ 34+ 174.7+ 031+ 034 200+ 65.2:16.5:18.3

Breakfast intake > 15% of the DRIs 2000 126 1072

31 284.1 023 025 26

1) Carbohydrate(% kcal) : Protein(% kcal) : Fat(% kcal)
2) Mean = SD
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Table 6. Percentages of nutrient intakes per Korean DRI by breakfast definitions

Breakfast definitions

Energy  Protein

Ca Fe Vit. A Vit By  Vit. B, Vit. C

Korean NHANS 1998
Consuming food from at least 2 of the

Main Food Groups & Breakfast intake ?g:ﬁ 5873481(
> 10% of the DRIs : ’
Consuming food from at least 2 of the

Main Food Groups & Breakfast intake 2182'4; Ggéogt
> 15% of the DRIs ’ )
Consuming food from at least 3 of the

Main Food Groups & Breakfast intake 2173'8; 6965'65
> 10% of the DRIs ’ :
Consuming food from at least 3 of the

Main Food Groups & Breakfast intake 219;? 79150;
> 15% of the DRIs ’ :
Korean NHANS 2001

Consuming food from at least 2 of the

Main Food Groups & Breakfast intake 212(')85 4;(')8:
> 10% of the DRls . :
Consuming food from at least 2 of the

Main Food Groups & Breakfast intake 215661t 5301'4;
> 15% of the DRIs : ’
Consuming food from at least 3 of the

Main Food Groups & Breakfast intake 2]4 (')l; 5302'1;
> 10% of the DRIs ) :
Consuming food from at least 3 of the

Main Food Groups & Breakfast intake 2166? 5343'7;

> 15% of the DRIs

17.6+ 29.8+ 30.9+ 34.6% 227+ 314+

18.3 28.1 60.1 354 20.3 47.8

18.7+ 3.2+ 329+ 37.4% 24.4% 33.8+

19.1 29.1 63.3 37.1 210 50.6

19.2+ 337+ 342+ 36.6+ 25.1% 334+

19.4 29.7 66.7 29.6 216 51.8

20.1% 355+ 36.2+ 38.8+ 26.6% 35.3+

20.0 304 69.6 30.2 22.1 54.0

13.5+ 22.5+ 25.2% 279+ 26.1% 20.8+

12.1 223 41.2 215 22.0 27.1

14.41 25.1+ 27.7+ 311+ 28.6+ 22.7+

12.7 237 454 22.5 23.0 284

13.9+ 25.2+ 27.6 29.2+ 274+ 22.7+

11.9 239 47.0 21.8 22.4 28.7

15.1+ 27.2+ 30.1+ 323+ 30.1+ 24.8+

124 249 50.4 224 232 30.3

1) Mean = SD
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0O Consuming food from at teast 2 of the Main Food Groups & Breakfast intake > 10% of the DRIs
Consuming food from at least 2 of the Main Food Groups & Breakfast intake > 15% of the DRls

£ Consuming food from at least 3 of the Main Food Groups & Breakfast intake > 10% of the DRis

Consuming food from at least 3 of the Main Food Groups & Breakfast intake > 15% of the DRIs

Skipping breakfast(%)

| Elementary Middle  Migh school Total
‘ school school sample

1998 National Health and Nutrition survey

Elementary Middle  High school Total
school school sample

2001 National Health and Nutrition survey

Fig. 1. Rate of breakfast skipping by 4 definitions in

Korean NHANS 1998 and 2001
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