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Abstract

This study aimed to assess the nutritional quality of breakfast among Korean school-aged children and adolescents
depending on eating together as a family, based on the 2013-2014 Korea National Health and Nutrition Survey. One day
24-hour recall data of 1,831 children and adolescents aged from 6 to 17 years were collected. The nutritional quality of
breakfast was analyzed and compared between Family Breakfast Group (FBG, n=1,410) and Eating-alone Breakfast Group
(EBG, n=421). The results showed that age, family structure, number of family members, and frequency of breakfast were
associated with eating breakfast as a family. The calorie intake from breakfast explained 19% and 16% of the daily intake
for FBG and EBG, respectively. The percentages of children and adolescents consuming Vitamin A, Vitamin B, Vitamin By,
Vitamin C, Niacin, and Iron less than 1/4 of the Estimated Average Requirements were significantly lower in FBG than in
EBG. The average numbers of serving for “Grains” and “Vegetables” food groups and the average Dietary Diversity Score
were significantly higher in FBG than in EBG. Overall, the results indicated that eating breakfast as a family is positively
associated with nutritional quality of breakfast among Korean school-aged children and adolescents.
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<Table 1> General characteristics of the participants

<Table 2> Factors related to Family Breakfast

Family  Eating-alone
Breakfast Breakfast  Total
Characteristics Group"(%) ~ Group”(%) (%)
(n=1,410) (n=421)
%
Age (years)
6-8 yr 26.6 12.0 22.8
9-11 yr 304 124 25.7
12-14 yr 22.6 274 23.8
15-17 yr 204 482 27.7
Gender
Male 52.5 519 52.3
Female 475 48.1 47.7
Residence region
Urban 81.0 84.2 81.8
Rural 19.0 15.8 182
Household income?
Low 8.2 13.1 9.5
Medium low 273 254 26.8
Medium high 36.8 31.5 354
High 27.7 30.0 283
Family structure®
Living with parents 85.3 80.2 84.1
Living with single parent 11.7 18.4 134
Living with grandparents or 3.0 1.4 2.5
single grandparent
No. of family members®
2-3 17.9 33.1 21.7
4-5 75.1 632 719
>6 7.0 4.7 6.4
Frequency of breakfast
3-4 times/week 10.7 26.9 15.0
5-7 times/week 89.3 73.1 85.0

The data were analyzed by complex samples analysis.

DEating breakfast at least three times a week and having meals
mostly with families

DEating breakfast at least three times a week and having meals
mostly alone

IThe total numbers of participants for these variables are not equal
to 1831 due to missing responses; the numbers of participants for
Household income and for Number of family members was 1,818
and 1,726, respectively. Also the number of participants for Family
structure was 1,620, excluding the cases of respondents who don’t
live with family.

ol w2} H|wd A= <Table 3> 7t} Het olyA] A
F#ge 715olR A AREe] 381 kealZ EXfoF 2lAlEe] 338
kealt} o202 =9kom (p=0.014), ol 1Y olu#] 4
Azl 22t 19.0%8F 16.4%0) dl3shs =0]AT}. olUA]
ol9el] E3HE(p=0.020), E(p=0.037)2] HHAF= 7150}
A2 Aol Exfol 2 AR gl fro]akA =T ]9
yez] Gda AHTe A, 7 a2F e frelg el
Holx] ekttt

ORFIMAEN Y thgddad] oUAFRIEErsE T

Family Breakfast"

Classification
OR (95% CI)

Age (years)

6-8 yr (reference)

9-11 yr 1.23 (0.80-1.90)
12-14 yr 0.42 (0.28-0.63)***
15-17 yr 0.24 (0.16-0.37)***
Sex

Male (reference)

Female 1.00 (0.75-1.32)

Residence region
Urban (reference)
Rural 1.21 (0.78-1.87)

Household income

Low (reference)

Medium low 1.16 (0.62-2.18)
Medium high 1.21 (0.63-2.32)
High 1.16 (0.60-2.23)

Family structure

Living with both parents (reference)
Living with one parent

Living with grandparents or

one grandparent

1.83 (1.10-3.07)*
5.70 (1.87-17.4y%*

No. of family members

2-3 (reference)

4-5 2.78 (1.82-4.25)**
>6 3.00 (1.32-6.59)***

Frequency of breakfast
3-4 times/week
5-7 times/week (reference)

0.40 (0.29-0.56)***

*p<0.05, **p<0.01, ***p<0.001 by multiple logistic regression

The data were analyzed by complex samples analysis.

Model statistics: Nagelkerke R?=0.180 Wald F=10.63 (p<0.001)
DEating breakfast at least three times a week and having meals
mostly with families
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<Table 3> Energy and nutrient intake from breakfast between Family Breakfast Group and Eating-alone Breakfast Group

Breakfast intake % of breakfast intake to daily intake
Family Breakfast  Eating-alone Breakfast Family Breakfast Eating-alone
Classification Group" Group? p’ Group Breakfast Group
(n=1,410) (n=421) (n=1,410) (n=421)
Mean+SD %
Energy (kcal) 381.149.1 338.1+14.8 0.014 19.0 164
Protein (g) 13.6+0.4 12.4+0.7 0.140 19.5 17.1
Fat (g) 8.1+0.4 7.1£0.5 0.106 154 14.1
Carbohydrate (g) 62.1£1.3 55.542.5 0.020 203 173
Calcium (mg) 87.243.3 91.9+6.6 0.076 18.3 17.7
Phosphorous (mg) 2153455 193.4+9.6 0.760 204 18.2
Iron (mg) 3.0+0.1 2.5+0.1 0.037 21.7 174
Sodium (mg) 555.6+19.0 446.2429.3 0.065 18.0 153
Niacin (mg NE) 2.840.1 2.5+0.2 0.975 20.1 173
Vitamin A (ug RAE) 140.4+13.9 102.9+13.7 0216 212 17.8
Vitamin B, (mg) 0.4+0.01 0.3+0.02 0.408 20.0 17.3
Vitamin B, (mg) 0.3+0.01 0.240.01 0.661 20.1 175
Vitamin C (mg) 14.6+1.1 13.0+1.6 0.740 204 182
Percentage of energy from macronutrients

Protein (%) 14.0+0.2 14.4+0.5 0.432

Fat (%) 17.740.5 18.2+0.8 0.578

Carbohydrate (%) 68.3£0.5 67.4+0.1 0.441

The data were analyzed by complex samples analysis.

DEating breakfast at least three times a week and having meals mostly with families

PEating breakfast at least three times a week and having meals mostly alone

By ANCOVA with age, gender, and frequency of breakfast as covariates. For vitamins and minerals, ANCOVA with energy, age, gender, and
frequency of breakfast as covariates is applied.

[ l [ [ [ [ |
573 ] 28.6 FFrdaan 1 e
we [ e e ] 320 [T re
T | 70.2 71 esc
Protein [ 129 ] 78.0 [F81 ] rec
332 ] 18.0 e e 8.8 P | s
Carbohydrate g SN, by dy it ps I 15.9 1 H 569 H k! i FBG
l { l [ { \ |
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
[ Defficient O Adequate [ Excessive

<Figure 1> Contribution of macronutrients to energy from breakfast between Family Breakfast Group and Eating-alone Breakfast Group
FBG: Eating breakfast at least three times a week and having meals mostly with families

EBG: Eating breakfast at least three times a week and having meals mostly alone

Fat: deficient, <15% of energy intake from fat; adequate, 15~30% of energy intake from fat; excessive, >30% of energy intake from fat

Protein: deficient, <7% of energy intake from protein; adequate, 7~20% of energy intake from protein; excessive, >20% of energy intake from
protein

Carbohydrate: deficient, <55% of energy intake from carbohydrate; adequate, 55~65% of energy intake from carbohydrate; excessive, >65% of
energy intake from carbohydrate



<Table 4> Percentages of participants with deficient nutrient intake
from breakfast between Family Breakfast Group and
Eating-alone Breakfast Group

IHEmSHE OFIAALS 383

<Table 5> Number of serving size of each food group consumed
from breakfast between Family Breakfast Group and
Eating-alone Breakfast Group

Family Eating-alone Family Eating-alone
Breakfast Breakfast Breakfast Breakfast
Nutrient Group" Group” p-value” Food Group Group" Group” p-value”
(n=1,410) (n=421) (n=1,410) (n=421)
%" Mean+SE

Vitamin A 72.7 80.5 <0.001 Grains 0.81+0.02 0.71+0.04 0.030
Vitamin B, 10.8 19.3 <0.001 Meat- Fish- Egg- Beans 0.71+0.04 0.59+0.05 0.076
Vitamin B, 10.8 19.5 <0.001 Vegetables 1.02+0.04 0.74+0.07 0.001
Vitamin C 38.8 51.6 <0.001 Fruits 0.22+0.03 0.21£0.04 0.961
Niacin 12.7 24.0 <0.001 Milk- Dairy Products 0.12+0.01 0.20+0.03 0.010
Calcium 96.7 97.0 0.794 The data were analyzed by complex samples analysis.
Iron 10.8 19.6 <0.001 DEating breakfast at least three times a week and having meals
Phosphorous 134 26 0.084 mostly with families

The data were analyzed by complex samples analysis.

DEating breakfast at least three times a week and having meals
mostly with families

DEating breakfast at least three times a week and having meals
mostly alone

3By y? test

“Percentages of the participants who consumed less than 1/4 of the
Estimated Average Requirement for respective nutrients.
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DEating breakfast at least three times a week and having meals
mostly alone

9By ANCOVA with age, gender, and frequency of breakfast as
covariates

One serving is the food amount corresponding to 300 kcal for
Grains, 100 kcal for Meats - Fish- Egg- Beans, 15 kcal for Vegetables,
50 kcal for Fruits, 125 kcal for Milk - Dairy Products.

<Table 6> Dietary Diversity Score of breakfast consumed between
Family Breakfast Group and Eating-alone Breakfast

Group
Family Eating-alone
. L. Breakfast Breakfast
Dietary Diversity Group” Group? pvalue”
e (n=1,410) (=421)
n (%)
0 58 (4.6) 31 (7.7)
1 133 (9.5) 66 (16.0)
2 199 (13.7) 77 (18.8) 0,001
3 481 (34.1) 113 (26.3)
4 487 (34.4) 124 (28.4)
5 52 (3.6) 10 (2.8)
Mean+SD 2.95+0.04 2.60+0.08 0.042

The data were analyzed by complex samples analysis.

DEating breakfast at least three times a week and having meals
mostly with families

DEating breakfast at least three times a week and having meals
mostly alone

By x* test or ANCOVA with age, gender, and frequency of
breakfast as covariates

For Grains and Milk-Dairy Products, the minimum standards for
Dietary Diversity Score were set as 3.75 g for all solid foods and 7.5
g for all liquids ones. For Meat- Fish- Egg- Beans, Vegetables and
Fruits, they were set as 7.5 g for all solid foods and 15 g for all
liquids ones.

il Sl AFE 3 sl
& <Table 653 2t} 71Eel A2 FRol A A}
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<Table 7> Menu items most frequently consumed at breakfast between Family Breakfast Group and Eating-alone Breakfast Group

Family Breakfast Group" (n=1,410)

Eating-alone Breakfast Group® (n=421)

Rank % Rank %
Menu items Menu items
1 Rice with various grains, steamed 578  41.0 1 Rice with various grains, steamed 154 36.1
2 Kimchi (Korean cabbage, fermented) 400  28.4 2 Kimchi (Korean cabbage, fermented) 68 16.2
3 White rice, steamed 237 16.8 3 Dried laver, toasted 44 10.5
4 Dried laver, toasted 220 15.6 3 White rice, steamed 44 10.5
5 Egg, fried 121 8.6 5 Egg, fried 42 10.0
6 Milk 88 6.2 6 Milk 30 7.1
7 Anchovy, stir-fried 77 5.5 7 Apple 20 4.8
7 Kimchi stew 77 5.5 8 Kimchi stew 17 4.0
9 Bean paste stew 70 5.0 9 Bean paste stew 11 2.6
10 Apple 65 4.6 9 Cereal 11 2.6
11 Sea mustard soup 47 33 11 Anchovy, stir-fried 9 2.1
12 Cereal 43 3.1 11 Curry sauce 9 2.1
13 Yulmoo-kimchi (radish, fermented) 35 2.5 13 Sea mustard soup 8 1.9
14 Spinach, seasoned 33 23 13 Stir fried fish ball 8 1.9
15 Egg, steamed 31 22 15 Kkakduki (Radish, fermented) 7 1.7

UEating breakfast at least three times a week and having meals mostly with families
PEating breakfast at least three times a week and having meals mostly alone

o BN AEE A5 33 4491 97t
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o7 A YEPITHp<0.001). B3 AE7 Hre] Haw 7f
FOPAARL(2.95)01M EAPF AR (2.60) 5 E 214 2.
2 E4TH(p=0.042).
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o|x 9] 7IE-ERtod Rt Aol Ao AEAS ATE E
a7t IS AR AEHT Bgh 2R S AR
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H A Ae] Ao} fARFAtH(Larson et al. 2007).
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ojuf, 7hEE ko] o] mE oflAAte] Al AL 1S
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2 P9 The Project EAT (Neumark-Sztainer et al. 2003)
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HE ] qUAEFHARES FHAH SR w5o] A AL AA
o A& A F doer=E Fo|7t ¥ th(Han et al.
2014).
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Burgess-Champoux et al. 2009), 73] 2|21 o} &AL
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et al. 2009). T3+ 7S AR S ] AAE B3 RS
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