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The Influence of Breakfast Size to Metabolic Risk Factors
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Skipping breakfast is a risk factor closely related to metabolic syndrome and obesity. We analyzed
the relationship between breakfast size, metabolic syndrome and obesity. The study included 5,548
adults who visited a health promotion center at Pusan National University from January to November
of 2006. Subjects were divided into four groups according to breakfast size - skipper group (no break-
fast), small intake group, medium intake group and large intake group. 959 (17.3%) of the 5548 sub-
jects were included in the Skipper group. Intake of daily calories, proteins, carbohydrates and fats was
the lowest in the Skipper group. Breakfast size increased linearly w1th an increased intake of daily
calories, proteins, carbohydrates and fats. Body mass index (23.4 kg/m’) and waist circumference (79.6
cm) were the lowest in the Small intake group. In the Small intake group, triglycerides, fasting plasma
glucose, systolic blood pressure and diastolic blood pressure were the lowest, and high density lip-
oprotein cholesterol levels were the highest. The number of metabolic risk factors was the lowest in
Small intake group. Odds ratio of metabolic syndrome (Odds ratio=0.612) was the lowest in Small in-
take group. Along with increasing breakfast size, the odds ratio also increased. In this study, breakfast
size was found to influence metabolic risk factors. Skipping breakfast worsened metabolic risk factors,
while a small breakfast size had a favorable effect on metabolic risk factors.
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Table 1. Characteristics of study subjects (MeantSD)
Male (N=2783) Female (N=2765)

Age (yr) 49.7+10.3 49.3+10.5
Waist circumference (cm)” 85.47.5 76.9%7.8
Body Mass index (kg/m’)" 24.3+28 234429
Total cholesterol (mg/ diy” 202.1£33.9 198.4£35.8
Triglyceride (mg/dl)? 138.5482.5 97.7+55.8
HDL-Cholesterol (mg/dl)” 52.7412.2 60.1+13.8
LDL-Cholesterol (mg/dI)” 123.8+29.4 119.0£30.7
Fasting glucose (mg/ dny? 92.8+20.8 87.4£15.5
Systolic blood pressure (mmHg)” 125.7+17.5 117.9+17.7
Diastolic blood pressure (mmHg)? 78.5+18.2 72.5+10.7
Calories Intake (cal/day)” 2049.3+362.3 1739.4+339.2
Protein Intake (g/ day)a) 81.0+16.5 65.2t154
Fat Intake (g/day)” 50.3+13.9 4124131
Carbohydrate Intake (g/day)? 318.0+62.9 276.9£59.6

Analysis by #test, ¥p<0.05
HDL: high-density lipoprotein, LDL: low-density lipoprotein

OFEIAA} e

o3k 5548 % 9599 (17.3%)0] o AALS 81A] ¢k o}
AT AR H &L "R XE 3937
(14.1%), AR E 566 (205%) 02 A zfo] A o} A2 H]
&o] gatel] Hla| fFoJatA Ekrh(p<0.05). AW HE HYS
uj 20l A oFR A2 Ae] Hlgo] 7 Eon, Aol F
7HEEE A s 60t o) FdlA 7 Wi

OFIAARE Foll Atk = AgEolu AR el #AGle]
FAFT 7P BRIA3.0%), 2FAHTl 7 A
(10.1%). o349 B oA LFAFTol wka o
el B¢ AT FFAF O] BkTh(Table 2).

Table 2. Distribution of breakfast size according to sex and age

ol 74 sskom op i AAatate] Hlg et Skt E4
st o) HE oY AT M 71 Sk ok 4
Abell vlgsto] S7ksk ATk shARE, A A HF oA
TN 7P kAL, oA SN E SHAHTANA &
FAATED o @ 248 BAAT F948 At
(Table 3).

OFZIAIALZol| 2 H|FHK|EO| H|m

AdFAse sgEde 2FAATIN 44 233
kg/m’, 769 cmZ 7H¢ Wk, HEFAHATLAAM 27t 243
kg/m’, 831 cmZ 714 =Skt ALFEA A3} o} A4 7,
2FAAT, FHEAT dole ADFAS HYEY
T8 o7} glloH, FFHNFTE 8 T3 Hludto
AdgFAre deleded F98 Aozt YAThFg 1,
Fig. 2).

Numbers of sample (%)

Group by Breakfast size  Skipper group  Small intake group Medium intake group Large intake group Total
Sex”
Male 393(14.1) 248(8.9) 1085(39.0) 1057(38.0) 2783(100.0)
Women 566(20.5) 310(11.2) 1298(46.9) 591(21.4) 2765(100.0)
Age!
Under 30 58(40.3) 16(11.1) 48(33.3) 22(15.3) 144(100.0)
30-39 216(28.8) 97(12.9) 304(40.5) 133(17.7) 750(100.0)
40-49 391(7.0) 243(19.4) 891(12.1) 488(24.2) 2013(100.0)
50-59 218(13.0) 160(9.6) 730(43.7) 564(33.7) 1672(100.0)
Over 60 76(7.8) 42(4.3) 410(42.3) 441(45.5) 969(100.0)
Total 959(17.3) 558(10.1) 2383(43.0) 1648(29.7) 5548(100.0)

Analysis by chi square-test,  p<0.05

Breakfast size is classified by staple food size of breakfast. Calories of staple food are under 150 in Small intake group, from
150 to 300 in Medium intake group, over 300 in Large intake group.
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Table 3. Daily intake according to breakfast size (MeantSD)
Group by breakfast size Skipper group Small intake group Medium intake group Large intake group
Carbohydrate intake (g/day)” 2456534 266.0£52.1 287.0£46.6 353.6£56.2
Protein intake (g/day)” 62.516.2 68.1£15.8 71.9£15.6 8294174
Fat intake (g/day)” 43.1£14.2 46.3£14.5 45.4+13.6 47.7t14.9
Calories intake (cal/day)? 1620.5+340.6 1753.7+338.6 1844.2+303.5 2175.5+350.9

Analysis by ANOVA, p<0 05

* . *
% * *
83.1+81
8-
= 53]
o o
% 24.3 ® oo
@ - S 80.2+ 8.9 4+ 87
238131 . R o 769432 048
24 L% 2. EXD
&= 23.3:29 == i
:
2 Mean+SD -8 Mean1SD
Sklipper Srr':all Me::lium Lar'ge Skilpper Small Medium Larlge

Breakfast size

Fig. 1. Body mass index by breakfast size. BMI:body mass in-
dex, Statistical analysis by ANOVA with bonferroni cor-
rection, *p<0.05, Skipper is skipper group, Small is small
intake group, Medium is medium intake group, Large
is large intake group.

OFEIAIAZO] T2 ThAISIE
oHH A TE AN GRS ol S

Breakfast size

Fig. 2. Waist circumference by breakfast size. WC: waist circum-
ference; Analysis by ANOVA with bonferroni correction,
*1<0.05, Skipper is skipper group, Small is small intake
group, Medium is medium intake group, Large is large
intake group.

&0 A 7289 ThTable 4).
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Table 4. Metabolic risk factors according to breakfast size (Mean=SD)
Group by breakfast size Skipper group Small intake group Medium intake group Large intake group
Total cholesterol (mg/dl) 200.0£35.1 199.9£35.1 199.9+£34.7 201.1£35.1
Triglyceride (mg/ di)? 114.6+72.2 108.4+65.4 115.8+78.9 129.7+87.1
HDL-cholesterol (mg/dl)” 57.5+13.5 58.1+12.9 57.1+13.7 54.3+13.3
LDL-cholesterol (mg/dl) 120.6£30.5 121.2+31.3 120.8£29.9 122.8£29.9

Fasting glucose (mg/dl)” 88.8+18.2 88.1+12.8 89.6£17.8 92.4+21.1
Systolic blood pressure (mmHg)” 119.7+17.8 119.3+18.4 121.0+17.8 125.0+17.9
Diastolic blood pressure (mmHg)" 742+11.1 74.0£11.8 75.2£19.3 77.3t1.0

9p<0.05, Analysis by ANOV
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Table 5. Effects of the breakfast size to the numbers of
metabolic risk factors

Model Source R®  P-value
Model 1
Group by Breakfast size 0.015
Model 2 <0001
Sex 0.073 <0.001
Age
. <0.001
Group by Breakfast size
<0.001
Model 3
<0.001
Sex 0.074
<0.001
Age 0013
Daily calories intake <0.001

Group by Breakfast size

Analysis by GLM univariate Analysis, Dependent variable:

Numbers of Metabolic risk factors

Model 1: covariate is amount of breakfast intake classified by
staple food size of breakfast

Model 2: covariates are sex, age, amount of breakfast intake
classified by staple food size of breakfast

Model 3: covariates are sex, age, daily calories intake, amount
of breakfast intake classified by staple food size of
breakfast

FAAFHAGT vl A AR E a1 4(1.007, 95%
CI1=0916-1097)= 2#FAHATANA 718 Ak 24,
HFAFT A E L #(1.237; 95% Cl=1.163-1.311,
1187; 95% CI=1.131-1.247)= AZQAT Boh gk 18y
FTAAFTLE A H T vlarste] AR 2.9l ~(1.074;
95% CI=1.030-1.118)l -]t zko]7} §AAth(Fig. 3).
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ohiz] 314 o

Table 6. Odds ratio for metabolic syndrome by breakfast size

Estimated Marginal Means of Number of MS Risk Faclor

1.237, CL=1.163-1.311

1.20+

1.104

Estimated Marginal Means

&
1

1.007, CL=0.916-1.097

1.00-4 Mean, CL= upper bound ~lower bound

L ] T
Small Medium Large
Breakfast size

T
Skipper

Fig. 3. Estimated marginal means of numbers of metabolic risk
factors according to breakfast size. MS:metabolic syn-
drome, Covariates appearing in the model are evaluated
at the following values: Sex (male=1, female=2)=1.5, Age
(years)=49.5, Daily calories ilntake (cal)=1894.8 Skipper
is skipper group, Small is small intake group, Medium
is medium intake group, Large is large intake group.

dFe HAst dd 2ALEHEAS ARG Y diAt
9] Y9 =(0dds ratio=1.137)= EAE T} 2o A vt
BHIIL A 304 olstol A AFETE 7P Al A” e

<7kl w2t S7kske] 60t ol ol M 7HE =9k
ol AT YA T Y P E(Odds ratio=0.612)7} o}
d O =& 202 Yegoy #2492 8l
A ARSI 9P = (Odds ratio=0.612)7}
<7l wet HEEE ST

Odds ratio (95% CI) P-value

Sex

Male 1.347 (1.144~1.585) <0.001

Female 1(-) -
Age (years)

Under 30 0.110 (0.040~0.303) <0.001

30-39 0.423 (0.313~0.570) <0.001

40-49 0.456 (0.366~0.568) <0.001

50-59 0.675 (0.547~0.833) <0.001

Over 60 1(-) -
Breakfast size

Skipper group 1.108 (0.872~1.408) 0.402

Small intake group 0.612 (0.439~0.854) 0.004

Medium intake group 0.768 (0.637~0.926) 0.006

Large intake group

1(-) ]

Analysis by multinomial logistic regression, Covariate: calories intake
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