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Effects of Frequent Eating-out and Breakfast Skipping

on Body Mass Index and Nutrients

Intake of Working Male Adults:

Analysis of 2001 Korea National Health and Nutrition Survey Data
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Abstract

In order to investigate the effects of frequent eating-out and breakfast skipping of working men on body mass index and
nutrients intake status, working male adults aged 20 or over were selected (n=1883) from the data of 2001 Korea national
health and nutrition survey. The subjects were divided into 4 groups according to the eating-out frequency(high: once or
more daily, low: less than once daily) and breakfast eating or not. Four groups were high eating-out with breakfast eating
(n=609), high eating-out with breakfast skipping (n=192), low eating-out with breakfast eating (n=877), and low eating-
out with breakfast skipping (n=205). High eating-out group showed higher body mass index (BMI) than low eating-out
group, but the difference of BMI was disappeared when adjusted with age, residence region and family income. However
high eating-out group in case of breakfast eating, compared with the low eating-out, showed higher intakes or densities of
energy, fat, fat-energy% and higher ratio of energy-fat overintake, and also showed higher mean nutritional adequacy ratio

and lower ratio of nutrients intake deficiency. Calcium, iron,

vitamin A and C intakes were not affected by eating-out

frequency, but were lowered by breakfast skipping. Breakfast skipping also decreased intake frequency of unprocessed
cereals and increased those of ramyon and carbonated and alcoholic beverages. From the results frequent eating-out with
breakfast eating caused increased intakes of energy and fat, but did not cause BMI increase. Breakfast skipping, but not
eating-out, had negative influences on mineral and vitamin intakes. Accordingly good eating-out as well as breakfast eating
should be exceedingly emphasized at nutrition education for the working males.

(Korean J Community Nutrition 14(6) : 789~797, 2009)
KEY WORDS : working male adults - eating-out frequency -

N

E

S O S, v EAT, BAF
Fgol Z7kstun Agsielo] thepshAa glek.
& FPahRA AR 71 )

X N

B

7

'Corresponding

920099 10€ 209 H<
e19): 2009 12¢ 18 A=)
author: Joung-Won Lee,

Department  of

Consumers’ Life Information, Chungnam National University, 220
Gung-dong, Yuseong-gu, Daejeon, 305-764 Korea

Tel: (042) 821-6841 , Fax: (042) 821-8887

E-mail: leejw@cnu.ac.kr

breakfast skipping * body mass index * nutrients intake

AR 2)2)e)] eEsk= AEe] S7kskal itk (Mo 1986;
Lee 5 1996; Chung 5 2006; Lim & Na 2008). &4
o TA7HAIFA}F AEo] wEw (Korea National
Statistical Office 2009) EAIZZA 2] 7H9 9]40H]
7b FanAE B A 89 242} 1995 9.1%, 31.4%
oA 2002 11.0%, 41.9%, 20083 12.5%, 47 .5%=
T3] Asealnh. 212 Wik o] Frtste] szt er
ZAbel w= 2001 sHF 13] o @] 28k HlEo] 34
o =] 31.7%, 2007AN= 14 o) =w1e] 32.8%
Z B uFEA} Ministry of Health and Welfare MHW)
& Korea Health Industry Development Institute
(KHIDD) 2002; MHW & Korea Center for Disease
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Control and Prevention (KCDCP) 2009).

212 o)A SjEET7} Aol whet £]4] wie] YA,
A7+4 B 7kel tighk #4lo] x5 a1 It (Cho 2005).
Mo (1986)+= 914 An|=ke] 1RaA ) )& =7 33, 10
uhE 21271]12] BA 2 ¥hs A 7R o 23S Bt A
Soll 7118 912 wlye] YA EAIE Felsklt AAlZ
Chung 5 (2006)°] 2001 3% SRIGURA ARE B4
sto] gy AdRle] AAAAE AR o de Bk
up 2ke] o 4A] G-du)7E 42 2l ellA 71 2lolut w
AlFA R F-2 8 =3kch, B8k 9]=re] o] 91tellA] &
Ayt A, A, FHUAEE, YER 59 o] 9
AF7IE oVdelAY 7P R =01 (Clemens 5 1999;
2000; Nielsen & 2002; Paeratakul 2003;
Thompson 5 2004; Burton % 2006), 2]2 A9 =
7P} uleks 7t} wo] srhal B askal itk (Binkeley
2000; Nestle & Jacobson 2000; Young & Nestle
2002; Duerksen 2007).

French &

o} AAE e Sele} A ARFel] A7 A2 A
T wA9) s, Suazezatel ofska sl A

9] o}z A2go] 2001 21.1%, 20059 16.7%, 2007
ki 21.4% iq_ o]_xl @A} ] O:IBI: m °§ _/,\_’;ﬂﬁ.J E‘Ed
LR A1 AALR QIgh 4] ja) 1l 2he- 7kA] H|vlk 9]
T S7h 0 T2 AAEY A 50 FAIE oA
Atk BaEck(Lee 5 1996; Pollitt & Mathews
1998; MHW & KHIDI 2003; Affenito % 2005;
Yeoh %5 2008; Yeoh & 2009).
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(Lee 2004). 2007\ =r1odoFzAtol wp=m #7401 2]
G- 317 13] o] 2)2lsh= vlEo] w9 ol ARFE] FARRE
= 52.3%, 7153 AR 57.4% Y H o (MHW &
KCDCP 2009). 53+ 2401 5-2- A|7}o|| 27]7] 2]$- 013
AlZH} A 323 5 1l Bl o171 S0 7 Qs A
EYAA 28531 wiol] o}l AAE FoskA] oAl B2t
sh= A @o] vk (Hwang & Lee 1999). AMF2] AR}
8] g gl FARRES] 73-9- o} Algo] 22t 33.4%,
31.2%=A =¥l Bt o} A& 21.4%KT} =%k
(MHW & KCDCP 2009). 130l % B8t oFs 9 4

2 o) 914 8 o} A Al thet dedolt AEA)
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web] St e BEt] 29 Bl 9

ARIE} obgAA101 7 BMI 2 R Agehel vl
QS stolshe 2L Wkt FVIEn T A0 Aag
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2. 9N HES OLAAN R ME AW 2 ER

A WIS ok 13] o) (n = 801) 3} obF 13] v]vk
(n =1082)9] 271 o=, oFAA} oz AR 29 &

ollr 29 B o} = % B2 oFd®= (n = 1486),
shFEhE A= = oA (n = 397) 0% ke
Ther, 912 Wits} } At o5 9l Z9ste] ]4jo] st
T 13] opdolui oFE 2 7 (n = 609, 31914 —o1]
e, glje] sk 13] o) dewiA] o As 3k
(n =192, 19|14 —o}FAAT), 9]4jo] &} 13] mito]
A oFE B 2 (n = 877, A9H —oFH ) Y 9]
2ol sk 18] mintoluA] obd XS & i (n = 205, A
9|2 —op AL, F 4 o7 BRI

n& o}i

o = [e}
1Y YA 9 G AFFS skl JFEFH7E
(2005)& 7102 F71ga, ouX], ez 7k Q1 A

1000 kcal‘% ”ﬂi g Axketo] YA AHC] &
xq,gﬂ#—%—&bﬁo}Oﬂu‘r(Lee 2007). T3t o2 A
F&ko] Z ¢ =4 = (Estimated Energy Requirements,
EER) €] 75% wlRtelwA] Zh, A, Hleb] A, gjiEehil
o RE AFeo] 44 HadQ (Estlmated Average
Requirement, EAR) 7|01 495 G, olUA] 4



#3go] EER] 125%olgol@A A 4] oA 7
a7} 25%% 2L 1) ALY 02 BFlol
F7VsIAtH(MHW & KHIDI 2002).

HERHANEE AFAG 4H J5 BAsgon, F
4~631% 7 53 FOo= FYUL Aty AF
g 4%, 198 527, A9 gt ¢

ATt

[oF

4, NEZA LS 57 - JFOl S|

AAFA G (Body Mass Index, BMI, kg/m?) &= 2|53}
2o m R AkEslglor §g - o] Zaln] (Waist—
Hip Ratio, WHR) & 38| &dlE JYolEd= the fto=
SFAT.

5 &1 =4

BE =4 28+ SPSS 14.0 versions Al4-3l] 57
ARGl Mgl Mg K= Hary) ARS8
3L T 7 B o= chi—square test, B3] xjo)
© ANOVA B2 A%, AFAY Bl 7HAas5s sldo R
3 ANCOVAR, A58 Duncan's multiple range

test(p < 0.05) &2 2|51}
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o~ EI_E-I EO
A Iz} AJole] Ad, AFEA], 9 7t A5 1 EAPE
of%-= Table 13} 2t} A% 30~4947}F 78 ke
], AFA = eA7 B o] At 7 AL <

CIsh s} oo £ AEOR RRE  vIEE
B3, FERA TP 71 s Spielgon
A7l ulgo] 5.2 r:} QPRI Bk 1317k 33.0%
B 7P A U0 R 5 137} 22.7%%1 01 S 2
3] o)A 9.5%L) HlQit) o} AAIL 29 FAF = 29 1
A% nlEo] 13.1%, a7 A2 gt 739+ 8.0%31th.
o2} W=7} sk 18] o] 4l ae) 43t sk 18] viriel
A S22 ZH2y A Ak 42.5%, 57.5%R =0, 1L
QAR A QA kel] nlal Awo] vkarl, Al AFAp
o 7 A550] 34 tHp = 0.000). AL 214719 of
HAAEE A o2l Hlsl thas =34tk (p < 0.05).
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Table 1. General characteristics and frequencies of eating-out and breakfast skipping of the subjects

Genergl . Total High eating-out Low'eoTing—ou‘r p?
characteristics (=Ttimeperday) (< 1 time perday)

20-29 212( 11.37 102 ( 12.7) 110( 10.2)

Age (year) 30-49 1140 ( 60.5) 535 ( 66.8) 605 ( 55.9) 0.000
50< 531 ( 28.2) 164 ( 20.5) 367 ( 33.9)
Metropolitan 804 ( 42.7) 427 ( 53.3) 377 ( 34.8)

Residence region Urban 610( 32.4) 251 ( 31.3) 359 ( 33.2) 0.000
Rural 469 ( 24.9) 123 ( 15.4) 346 ( 32.0)

Family income level!! < Middle 831 ( 46.5) 297 ( 39.1) 534 ( 51.9) 0.000
(n=1788) > High 957 ( 53.5) 462 ( 60.9) 495 ( 48.1)

Family type Single 94( 5.2) 49( 6.3) 45( 4.4 0,074
(n=1801) Nuclear or expended 1707 ( 94.8) 730 ( 93.7) 977 ( 95.6)
> 2 time per day 179( 9.5) 179 (22.3) 0( 0.0
1 time per day 622 ( 33.0) 622 (77.7) 0( 0.0

Eating-out frequency > 1 time per week 427 ( 22.7) 0( 0.0 427 ( 39.5) -

> 1 time per month 367 ( 19.5) 0( 0.0 367 ( 33.9)
Almost none 288 ( 15.3) 0( 0.0 288 ( 26.9)
o None 1486 ( 78.9) 609 ( 76.0) 877( 81.1)

Bfﬁ';f;’g Zk;py‘s"”g 1 day 150( 8.0) 72( 9.0) 78( 7.2) 0.030
2 days 247 ( 13.1) 120( 15.0) 127 ( 11.7)
Total 1883 (100.0) 801 (100.0) 1082 (100.0)

1) < Middle: < 2xthe Korean minimum cost of living in 2001 > High: > 2xthe Korean minimum cost of living in 2001

2) N (%), 3) by y*test



792 - 91413} o} Aol B2 23] BMIE i

7 gold4= BMIZF A2k S7FsktH(p < 0.05). 181} 4. QAHIE < Of AN oo IE 41 ZE YL Y
A, AFAS Bl 7SS SAIRE o o3 Al 9] & S
AR §-214d0] AFEHATE o}H AIA} o B wheba= BMIZ} NIA HHF 9 B G s e RS A
AR, A 8 255 SAH AskE v Fost Apolrt #, AFAN Bl 7AES FAIEHe] 43S | Table
UHERLEA] 2394t 4011/‘154 ol 47 = Apolell gt 2fo] 7t yEbstth
(p <0.05, p<0.01 &= p <0.001).
3. AHIZ S OfFAAL oR| ME 41 ZE NBYH 9]21 7} A 9142wl wahd oF A ARl Z¢- o] 2nle
£12) M=o} o AL of -5 A7 Zeste] aela —of  me} || E HISEE B G ARl Fo% Aol 7t

AU, S0 olBANT, AN el FAEL 9 A9 e et oI B sl A,
Aol AN, % ) T WS AR Table 91, A1, 9L, Elojsl, Lol Aelui A n] 8 Hd

33} 2tk BMI= 43 Aolol §:912j9] foli= gIglok, p a3 (MAR)O] £oI51A| 3egtch. 31914 —o}3e]
glol 0.07024] AL A3 obdae] 4% neldel o] dekh AR 53] Ui, i, ), Eob, ek
A9l el ulal #2402 #Irh(Table 3). oFI= &8l A1 8 MARE o] TR 37} 7ol ulal #2)4 0.2 ket 2

783 BMI= L84 a A4zt o8 apol7k giglom, 3k Ao AHES ednle] dglo] odwSte] of
9)A] oA AT A Q)4 o Hl gt vl wald BMI AR 25k s23keh APgeldA] %= A 9] 4 —of
7h 91 —o A Ao ko Fod S ]Gtk Bl AHlgelA e 3u R o8| Sttt

=)ok 512 - Yol =eln|E 47 I3F e H]l Aol & —opdA ATt A oA —o M StE vk,
Kol 4] —odd o] vk 3wtell vlsl felakAl wek 192 - OWQ*‘?A 2, 9, HE, ‘%E% 2 HlERl A
U2 p <0.05, p = 0.000). 22t oAt Alg/dee]  AFFel FolsAl S3kaL AeluA] G-dnls wlehAl =
PN I AplES A, AFA 2 7SS SAlste] itk

wAsile Wl A4 el idol v ettt i A5 1,000 keal & P AR dFE s
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Table 2. Eating out frequency, breakfast eating, and body mass indices

Eating out frequency and breakfast Body mass index (kg/m?) p? [ox

> 2 fime per day 24,3 £ 3.0'°
1 time per day 23.9 £ 2.9%®

Eating-out frequency > 1 time per week 23.8 + 2.9%® 0.049 0.221
> 1 time per month 23.8 + 2.7%®
Almost none 23.4 + 3.4°
Eating 23.9 £ 3.0

Breakfast Skipping 23.7 + 3.0 0.381 0.368

Total 23.8 £ 3.0
1) Mean = SD
2) by ANOVA

abc: Means with different superscripts were significantly different among 4 groups by ANOVA and Duncan's multiple range test
3) by ANCOVA with age, residence region and family income as covariates

Table 3. Body mass indices and waist-hip ratios by 4 groups classified by eating out frequency and breakfast eating

High eating-out (> 1 fime per day) Low eating-out (< 1 time per day)

Total - — - — 2 3

Bodly status (n = 1883 Eatinglbreckiast Skipping breckfast  Eating breakfast Skioping breakfast P P
(N=609) (n=192) (n=877) (n = 205)

Body mass index (kg/m?) 23.8 = 3.0" 24,0 £ 2.9° 24,1 £ 3.0° 23.8 = 3.0%® 23.4 £ 2,99 0.070 0.175
Waist-circumference(cm)  84.5 £ 8.2 84.8 + 7.8° 845+ 7.7° 84.7 + 8.4° 82,9 + 8.2° 0.028 0.239
Waist hip ratio 0.89 + 0.06 0.89 + 0.05° 0.88 + 0.06° 0.90 = 0.06° 0.87 = 0.06° 0.000 0.191
1) Mean = SD
2) by ANOVA.

abc: Means with different superscripts were significantly different among 4 groups by ANOVA and Duncan's multiple range test
3) by ANCOVA with age, residence region and family income as covariates
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Table 4. Energy and nutrient intakes and MAR by four groups

) High eating-out (>1 time per day) Low eating-out (< 1 time per day)
Nutrients Total , — . —— p?

Eating breakfost Skipping breakfast Eating breakfast Skipping breakfast

Energy (kcal) 24360 £ 926.0" 2590.0 £ 9Q17.0° 2367.0 £ 947.0° 23760 = 909.0° 2303.0 = 954.0° 0.000
Protein (Q) 91.6 £ 46.6 992 + 479° 865 £ 45.0° 89.4 +  46.9° 83.6 £ 40.0° 0.000
Fat () 482 + 374 539 £ 39.9° 491 £ 29.8%® 43,7 + 35.8° 498 £ 39.9%®° 0012
Ca (mg) 5941 + 3784 633.1 £ 374.6° 5338 £ 350.1° 601.2 =+ 404.2° 5040 £ 2653° 0.000
P (mg) 1471.0 = 6230 15820 = 627.0° 1357.0 = 576.0° 14560 + 638.0° 13140 = 524.0° 0.000
Fe (mg) 1568 =+ 9.7 167 = 9.1° 137 = 7.3° 161 £ 10.8° 13.8 = 7.6°  0.000
Na (mg) 64100 =+ 3466.0 6539.0 + 3202.0° 5703.0 =+ 2722.0° 66780 =+ 3873.0° 5542.0 =+ 2706.0° 0.000
K (mg) 35430 =+ 1651.0 37500 =+ 1522.0° 3337.0 + 1569.0° 3512.0 =+ 1789.0% 3253.0 + 1385.0° 0.000
Vitamin A (ug RE) 802.2 =+ 924.2 818.9 + 6985° 7299 + 5757° 833.8 + 1152.6° 6848 * 622.0° 0.001
Thiamin (mg) 1.55 £ 0.91 1.62 + 0.87° 1.563 = 0.86° 1.51 £ 0.93° 1.52 + 1.01¢ 0.024
Riboflavin (Mg) 1.36 £ 0.85 1.45 = 0.77° 1.36 = 0.75% 1.32 0.95% 126 £ 0.67° 0.003
Niacin (mg) 222 £ 128 242 + 12.8° 20.7 = 10.7° 21,6 + 13.4° 20.7 £ 10.9¢ 0.000
Vilamin C (mg) 144.8 £+ 117.1 1504 £+ 113.5° 1382 £ 1257% 1462 = 1184° 1286 £ 1124° 0.020
Fat-energy% 17.7 = 9.0 187 %= 8.6° 19.8 + 9.0° 16.1 % 8.8° 19.7 £ 10.1° 0.007
MAR 0.86 0.15 0.89 = 0.12¢ 0.83 = 0.16® 0.85 * 0.15° 0.82 = 0.18° 0.000
1) Mean = SD
2) by ANCOVA with age, residence region and family income as covariates
abc: Means with different superscripts were significantly different among 4 groups by Duncan's multiple range test
Table 5. Nutrient densities by four groups

) . High eating-out (>1 fime per day) Low eating-out (< 1 time per day)
Nutrient density Total - — - — p?

Eating breakfast  Skipping breakfast  Eafing breakfost  Skipping breakfast

Protein (g/1,000 kcal) 373 £ 105" 382 £ 100 365 = 106 370 £ 108 365 £ 102 0114
Fat (/1,000 keal) 188 =+ 95 200 = 9.3 207 % 9.3° 171 % 939 205 = 104° 0.040
Ca (mg/1.000 keal) 251.8 + 1430 2525 £ 1295 2343 £ 1392 2605 = 1582 2293 £+ 1093 0.117
P (mg/1,000 kcal) 609.8 £ 1355 6184 = 131.6° 5828 =+ 137.3° 6157 = 137.4° 584.6 + 132.1° 0.001
Fe (mg/1,000 kcal) 66 * 3.5 6.7 =+ 35° 59 +£ 2.4° 68 =+ 3.8° 32 =+ 2.9% 0.028
Na (mg/1,000 keal) 27490 + 1386.0 26150 =+ 1139.0° 2575.0 =+ 1222.0° 2920.0 + 1592.0° 25780 =+ 1159.0° 0.010
K (mg/1,000 keal) 1481.0 £ 463.0 14720 £ 371.0 14450 = 4310 1501.0 = 530.0 14580 = 4310 0205
Vilamin A (ug RE/1,000keal) 329.0 + 2961 3205 + 227.7° 3102 =+ 191.3° 3455 + 364.3° 301.7 £+ 217.9° 0.007
Thiamin (mg/1,000 kcal) 0.63 £ 023 062+ 0.22 0.65 = 0.26 062 = 023 065+ 0.26 0.325
Riboflavin (mg/1,000 keal) 055 + 022 056+ 0.19 057 0.22 054 = 024 055+ 020 0.457
Niacin (mg/1,000 kecal) 90 =+ 3.3 93 =+ 2.9 88 =+ 3.1 89 =+ 3.7 90 =+ 3.0 0261
Vitamin C (mg/1,000 kcal) 617 = 475 602 = 447 601 = 503 634 = 478 602 £ 512 0619

1) Mean £ SD
2) by ANCOVA with age, residence
abc: Means with different superscripts were significantly different

region and family income as covariates

among 4 groups by Duncan's multiple range tfest
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Table 6. Frequencies of the nutrients infake deficiency and the energy-fat over-intake by four groups

High eating-out (> 1 time per day)

Low edting-out (< 1 fime per day)

Variables Total - — - — 4
Eating breakfast Skipping breakfast  Eating breakfast Skipping breakfast
) ) . Yes 153 ( 8.1)Y 25( 4.1) 27 (14.1) 74 ( 8.4) 27 (13.2)
Nutrients intake deficiency” 0.000
No 1730 (91.9) 584 (95.9) 165 (85.9) 803 (91.6) 178 (86.8)
. Yes 146 ( 7.8) 60( 9.8) 11(5.7) 54 ( 6.2) 21(10.2)
Energy/fat over-intake? 0.021
No 1737 (92.2) 549 (90.1) 181 (94.3) 823 (93.8) 184 (89.8)
1) Intakes of energy, Ca, Fe, vitamin A and riboflavin were all under 75% of EER or EAR
2) Energy intake were same as or more than 125% of EER and energy from fat were over 25% of total energy intake
3) N (%) 4) by y>test
Table 7. Weekly intake frequencies of food groups by four groups
High eating-out (>1 time per day) Low edating-out (<1 time per day) )
Food group Total : — - — )
Eating breakfast  Skipping breakfast  Eating breakfast  Skipping breakfast
Cereals, unprocessed 30.0 £ 13.7" 30.3 £ 13.1° 245 + 12.3° 31.7 £ 13.9° 255+ 14.0° 0.002
Cereal products 80t 64 79+ 55 93+ 99 7.6 £ 62 82+ 5.1 0.687
Ramyon 1.6+ 20 156+ 1.5° 23+ 2.6° 14+ 1.8° 21+ 20° 0.000
Potatoes 22+ 22 22+ 22 22+ 23 21+ 23 19+ 1.6 0.211
Legumes 69+ 70 7.1+ 6.6 56t 57 7.3 76 60t 65 0.284
Meats 57+ 48 58+ 50 60+ 40 54+ 49 60t 446 0.952
Eggs 29+ 26 30+ 25 30+ 28 27+ 27 30+ 25 0.787
Fish and shells 127 £ 9.1 126 £ 9.7 113+ 76 132+ 93 125+ 74 0.456
Vegetables 29.8 £ 13.2 308 £ 13.5 28.8 £ 15.0 295+ 124 290 £ 13.1 0.462
Mushrooms 15+ 1.8 1.6+ 20 14+ 15 14+ 1.8 156+ 20 0.555
Sea weeds 56t 4.9 60t 48 53+ 44 55+ 50 56t 4.6 0.127
Fruits 15+ 7.8 106 £ 638 118+ 95 102+ 79 99+ 7.8 0.491
Milk and its products 78+ 70 7.3+ 64 84+ 62 75+ 70 94+ 88 0.080
Carbonated and alcoholic beveroges  20.1 = 10.7 202+ 98 241 £ 140 18.0 £ 10.2 23.6 = 10.2 0.061
Hamburger and pizza 10 1.2 09+ 12 12+ 10 10 14 12+ 1.3 0.594
1) Mean £ SD
2) by ANCOVA with age, residence region and family income as covariates
abc: Means with different superscripts were significantly different among 4 groups by Duncan's multiple range test
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