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ABSTRACT

Purpose: This study was conducted to identify the dietary life and nutritional status of Korean elementary school students
according to breakfast frequency and to clarify the relationship between breakfast frequency of elementary school students
and parental dietary and social environmental factors, Methods: This study used data from the 2013 ~ 2015 Korea National
Health and Nutrition Examination Survey (KNHANES V1), The subjects were 1,325 elementary school students aged 6 to 11 years
old, Subjects were categorized into two groups: a skipping breakfast group (ate breakfast 0~ 4 times per week), eating
breakfast group (ate breakfast 5~ 7 times per week) by sex and grade (lower grade: 1st ~ 3rd/upper grade: 4 th~ 6 th).
Results: Among upper grade boys and girls, the skipping breakfast group had a higher rate of childhood obesity than the
eating breakfast group, In lower grade boys, the mothers of the skipping breakfast group had higher rates of economic activity
and eating breakfast alone without family members than the mothers of the eating breakfast group, For lower grade boys and
girls and upper grade boys, the skipping breakfast group had a higher rate of parents who did not eat breakfast than the
eating breakfast group. The energy intake of the breakfast consumed by all subjects was less than 25% of the Estimated
Energy Requirements (EER). Moreover, for upper grade boys and girls, the skipping breakfast group had a higher rate of
subjects whose daily intake was below the Estimated Average Requirement (EAR) for iron than the eating breakfast group,
Conclusion: Breakfast frequency of elementary school students was related to childhood obesity, The frequency of eating
breakfast among elementary school students was related to the dietary life factors of parents such as breakfast frequency
and dietary condition, Intake for breakfast was less than 25% of the EER, while the skipping breakfast group had a higher
rate of subjects whose daily intake was below the EAR for iron than the eating breakfast group. Therefore, it is necessary
to consider diverse forms of policy support such as opening nutrition education programs for parents and practicing morning
meals at school for elementary school students to provide regular and balanced breakfasts,
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Table 1. General characteristics of the subjects according fo breakfast frequency

Boys (n = 695) Girls (n = 630)
Lower grade (n = 279) Upper grade (n = 416) Lower grade (n = 281) Upper grade (N = 349)
Varidbles (61~ 8 years) (@~ 11 years) (6 ~ 8 years) @~ 11 years)
0~4Y 572 p-value 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n = 36) (n = 243) (n=77) (n = 339) (n=42) (n = 239) (n=73) (n = 276)

Age 7.4+01Y 73+00 0474% 100+01 101=00 0.35] 7.3+01 73+00 0912 102+0.1 100+00 0.224

Height (cm) 129.3+1.1 1283+05 0425 1454+09 144105 0.196 1292+10 127.1 =05 0066 1452+1.0 143.0+05 0.041
<5 th 1287 2 (0.8) 0.372° 0 (0.0) 2 (0.6) 0.656 1(2.4) 1(0.4) 0019 0 (0.0) 0 (0.0)

5 th ~ 95 th 32 (88.9) 214 (88.1) 63 (81.8) 288 (85.0) 31(73.8) 212 (88.7) 61 (83.6) 247 (89.5)
> 95 th 3(8.3) 27 (11.1) 14(18.2) 49 (14.5) 10 (23.8) 26 (10.9) 12 (16.4) 29 (10.5)

Weight (kg) 29.6+10 283+05 0209 432+18 394+05 0.050 28.4+10 263+04 0044 407 +13 37306 0.022
<51 0 (0.0) 8 (3.7) 0.744 0 (0.0) 6 (1.8) 0.039" 1 (2.4) 11 (4.6) 0.361 0 (0.0) 11 (4.0) 0.091
5 th ~ 95 th 33 (91.7) 212 (87.2) 63 (81.8) 303 (89.4) 35(83.3) 210 (87.9) 63 (86.3) 242 (87.7)
> 95 th 3(8.3) 22 (9.1) 14(18.2) 30 (8.9) 6(14.3) 18 (7.5) 10(13.7) 23 (8.3)

BMI (kg/m?) 177 +05 170+02 0207 202=07 18802 0.060 169+05 162+02 0.138 190+04 181+02 0.045

BMI percentile (th)
Under weight (< 5 th)” 0 (0.0) 17 (7.0) 0.176 5 (6.5) 22 (6.5) 0.007" 2 (4.8) 19 (8.0) 0.801 1(1.4) 20 (7.3) 0.018"
Normal weight (5 th ~ 84 th) 27 (75.0) 189 (77.8) 45 (58.4) 257 (75.8) 31 (73.8) 179 (75.0) 51 (69.9) 211 (76.5)
Overweight (85 th ~ 94 th) 6(16.7) 24 (9.9 17 (22.1) 41 (12.1) 5(120) 24 (10.0) 10 (13.7) 28 (10.1)
Obesity (>95 th or >25 kg/m?) 3(8.3) 13 (5.4) 10 (13.0) 19 (5.6) 4 (9.5) 17 (7.1) 11(1581) 17 (6.2)

Waist circumference (cm) 59.0+1.3 572+06 0228 683+20 640=05 0042 563+10 545+05 0108 641+12 61.9+06 0.084

1) 0~ 4 Times: The frequency of breakfast is 0 ~ 4 times a week.
2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.

3) mean = SD

4) p-value from t-test for continuous variables

5) n (%)

6) p-value from Chi-square test or Fisher's exact test for categorical variables
7) Use of pediatric-adolescent standard growth charts established at Korea Center for Disease Control and Prevention (2007)

"p<005 “p<0.01, "p<0.001



Table 2. Dietary habits of the subjects according fo breakfast frequency

Boys (n = 6995) Girls (n = 630)
Lower grade (n = 279) Upper grade (n = 416) Lower grade (n = 281) Upper grade (n = 349)
Variables (61~ 8 years) ) (@~ 11 years) (6 ~ 8 years) @~ 11 years)
0~4" 5~7?  p-value 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n = 36) (n=243) (n=77) (n=339) (n=42) (n=239) (n=73) (n=276)
Breakfast with a companion 0.055 0.001" 0.231 0.113
Yes 15 (68.2) 209 (86.4) 29 (69.1) 297 (87.6) 23 (79.3) 211 (88.3) 37 (80.4) 245 (88.8)
No 7 (31.8) 33 (13.6) 13 (30.9) 42 (12.4) 6 (60.7) 28 (11.7) 9 (19.6) 31 (11.2)
Dinner with a companion 1.000 0.403 0.479 1.000
Yes 36 (100.0) 239 (98.4) 74 (96.1) 332 (97.9) 41 (97.6) 236 (98.7) 70 (95.9) 265 (96.0)
No 0 (0.0 4 (1.6) 3 (3.9) 7 (2.1) 1(2.4) 3(1.3) 3 (4.1) 11 (4.0)
Frequency of eating out 0.379 0.056 0.501 0.258
>1/day 12 (33.3) 64 (26.3) 26 (33.8) 79 (23.3) 11 (26.2) 75 (31.4) 27 (37.0) 83 (30.1)
< 6/week 24 (66.7) 179 (73.7) 51 (66.2) 260 (76.7) 31 (73.8) 164 (68.6) 46 (63.0) 193 (69.9)
Supplement intake 0.106 0.348 0.115 0.127
Yes 11 (30.6) 109 (44.9) 26 (33.8) 134 (39.5) 14 (33.3) 111 (46.4) 23 (31.5) 114 (41.3)
No 25 (69.4) 134 (55.1) 51 (66.2) 205 (60.5) 28 (66.7) 128 (63.6) 50 (68.5) 162 (568.7)
Nutrition education experience 0.671 0.710 0.457 0.582
Yes 11 (30.¢) 66 (27.2) 28 (36.4) 131 (38.9) 15 (35.7) 71 (30.0) 29 (39.7) 100 (36.2)
No 25 (69.4) 177 (72.8) 49 (63.6) 208 (61.4) 27 (64.3) 166 (70.0) 44 (60.3) 176 (63.8)
Awareness of nutrition labeling 0.732 0.432 0.644 0.202
Yes 15 (41.7) 94 (38.7) 57 (74.0) 265 (78.2) 19 (45.2) 99 (41.4) 59 (80.8) 203 (73.4)
No 21 (58.3) 149 (61.3) 20 (26.0) 74 (21.8) 23 (54.8) 140 (58.6) 14 (19.2) 73 (26.5)
Food security 0.031" 0.352 0.555 0.072
Sufficient and diverse food intake 14 (38.9) 132 (54.3) 33 (42.9) 174 (51.3) 20 (47.6) 122 (51.1) 31 (43.1) 155 (566.4)
Sufficient food intake 20 (55.6) 109 (44.9) 40 (52.0) 151 (44.5) 20 (47.6) 111 (46.4) 37 (61.4) 114 (41.5)
Sometimes food was scarce 2 (5.6) 10.4) 4 (5.2) 10 (3.0) 2 (4.8) 5(2.1) 3 (4.2 4 (1.5)
Offen food was scarce 0 (0.0) 1 (0.4) 0 (0.0 4(1.2) 0 (0.0 1 (0.4) 1(1.4) 2 (0.7)

1) 0~ 4 Times: The frequency of breakfast is O ~ 4 times a week.
2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.
3) p-value from Chi-square test or Fisher's exact test for categorical variables

4) n (%)
"p<005 “p<001, "p<0.001
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Table 3. Sociodemographic factors of the mothers according to breakfast frequency of the subjects

Boys (n = 650) Girls (n = 587)
Lower grade (n = 267) Upper grade (n = 383) Lower grade (n = 265) Upper grade (n = 322)
Varidbles (61~ 8 years) (9~ 11 years) (6 ~ 8 years) @~ 11 years)
0~4" 5~77  p-value 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n=34) (n=233) (h=71) (n=2312) (n =239 (n=226) (n=66) (n = 256)

Mother's age (y) 37.2+0.8% 38203 0.224" 409 0.6 399+02 0139 368=08 379+03 0198 398+05 398=03 0958
20 ~ 29 0 (0.0 3(1.3) 0.675Y 1(1.4) 1(0.3) 0.176 2 (5.1) 1(0.4) 0 (0.0) 0 (0.0)
30~ 39 25 (73.5) 150 (64.4) 28 (39.4) 157 (50.3) 29 (74.4) 155 (68.6) 31 (47.0) 126 (49.2)

40 ~ 49 9 (26.5) 79 (33.9) 40 (56.3) 146 (46.8) 8 (20.5) 70 (31.0) 35 (63.0) 128 (50.0)
>50 0 (0.0) 1(0.4) 2 (2.8) 8 (2.6) 0 (0.0) 0 (0.0) 0 (0.0) 2 (0.8)

Mother's education level 0.221 0.196 0.095 0.027"

<Primary school 0 (0.0) 1(0.5) 2 (3.3) 1(0.3) 0 (0.0) 1(0.5) 1(1.7) 1(0.4)
Middle School 1(3.3) 3 (1.4) 1(1.6) 8 (2.7) 3(8.3) 4(1.9) 3(5.2) 2(0.8)
High school 15 (50.0) 73 (34.6) 31 (50.8) 148 (50.0) 15 (41.7) 74 (34.4) 29 (50.0) 101 (42.1)

> College 14 (46.7) 134 (63.5) 27 (44.3) 139 (47.0) 18 (50.0) 136 (63.3) 25 (43.1) 136 (56.7)

Mother's economic activity state 0.007" 0.278 0.643 0.572
Yes 20 (66.7) 86 (40.4) 38 (62.3) 162 (54.7) 20 (65.6) 111 (561.4) 30 (51.7) 134 (55.8)

No 10 (33.3) 127 (59.¢) 23 (37.7) 134 (45.3) 16 (44.4) 105 (48.6) 28 (48.3) 106 (44.2)

Mother's job 0.0004™" 0.683 0.274 0.791

Management, office workers 7 (23.3) 57 (26.8) 19 (13.2) 85 (28.7) 8 (22.2) 68 (31.5) 15 (25.9) 78 (32.5)
Service, Sales workers 5(16.7) 19 (8.9) 11 (18.0) 40 (13.5) 9 (25.0) 29 (13.4) 11 (19.0) 39 (16.3)
Physical workers 8 (26.7) 10 (4.7) 8 (13.1) 37 (12.5) 3(8.3) 14 (6.5) 4 (6.9) 17 (7.1)

Unemployed (Homemaker, Student) 10 (33.3) 127 (59.6) 23 (37.7) 134 (45.3) 16 (44.4) 105 (48.6) 28 (48.3) 106 (44.2)

Mother's BMI (kg/m?) 225+04 225+02 0918 23.8+05 226+02 0032 23.3+06 222+02 0074 236+05 227+02 0046
Under weight (BMI < 18.5) 2 (5.9) 25 (10.7) 0.796 8 (11.3) 20 (6.4) 0.013 1(2.6) 19 (8.4) 0.107 2 (3.0) 12 (4.7) 0.444
Normal weight (18.5<BMI<23) 21 (61.8) 127 (54.5) 29 (40.9) 177 (56.7) 19 (48.7) 132 (58.4) 33 (50.0) 143 (55.9)

Over weight (23 <BMI < 25) 6(17.7) 44 (18.9) 8(11.3) 48 (15.4) 70180 39(17.3) 11(16.7) 47 (18.4)
Obesity (25 >BMI) 5 (14.7) 37 (15.9) 26 (36.6) 67 (21.5) 12 (30.8) 36 (15.9) 20 (30.3) 54 (21.1)

1) 0~ 4 Times: The frequency of breakfast is 0 ~ 4 times a week.
2) 5 ~7 Times: The frequency of breakfast is 5 ~ 7 times a week.

3) mean + SD

4) p-value from t-test for continuous variables

5) n (%)

6) p-value from Chi-square test or Fisher's exact test for categorical variables

"p<005 “p<001, "p<0.001



Table 4. Sociodemographic factors of the fathers according to breakfost frequency of the subjects

Boys (n = 505) Girls (n = 447)
Lower grade (n = 199) Upper grade (n = 306) Lower grade (n = 198) Upper grade (n = 249)
. (6 ~ 8 years) (9~ 11 years) (6 ~ 8 years) @~ 11 years)
Variables
0~4" 572 p-value 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n=23) (n=176) (n=>52) (n=254) (n=28) (n=170) (n=257) (n=198)

Fathers age (y) 39.1+1.0 409+03 0091Y 449+14 428+03 0.137 39.7 0.7 406=04 0.271 42706 42703 0933
20 ~ 29 0 (0.0 0 (0.0) 0.0719 0 (0.0 0 (0.0) 0.196 0 (0.0) 0 (0.0) 0.425 0 (0.0) 0 (0.0) 0.389
30 ~ 39 13 (56.5) 58 (33.0) 8 (15.4) 54 (21.3) 15 (53.6) 68 (40.0) 7 (13.7) 36 (18.2)

40 ~ 49 10 (43.5) 112 (63.6) 37 (71.2) 183 (72.1) 13 (46.4) 100 (58.8) 43 (84.3) 151 (76.3)
>50 0 (0.0) 6 (3.4) 7 (13.5) 17 (6.7) 0 (0.0) 2(1.2) 1(2.0) 11 (5.6)

Father's education level 0.018" 0.072 0.402

<Primary school 2 (10.0) 2 (1.4) 2 (5.0) 2 (0.9) 0 (0.0) 0 (0.0) 0 (0.0) 2(1.3)
Middle School 2 (10.0) 4 (2.7) 3(7.5) 8 (3.8) 5 (20.8) 320 2 (5.3) 6 (3.9)
High school 7 (350) 38 (26.0) 19 (47.5) 86 (40.4) 7(29.2) 42 (29.6) 17 (44.7) 50 (32.3)

> College 9 (45.00 102 (70.0) 16 (40.0) 117 (54.9) 12 (50.0) 97 (68.3) 19 (50.0) 97 (62.6)

Father's economic activity state 0.121 0.024 0.376 1.000
Yes 19 (95.0) 146 (100.0) 36 (90.0) 209 (98.1) 23 (95.8) 140 (98.6) 38 (100.0) 151 (97.4)

No 1(5.0) 0 (0.0) 4 (10.0) 4 (1.9) 1(4.2) 2 (1.4) 0 (0.0) 4 (2.6)

Father's job <.0001™" 0.034" 0.001™ 0.747
Management, office workers 4(21.1) 92 (63.5) 15 (37.5) 108 (50.7) 6 (26.1) 80 (56.7) 17 (46.0) 73 (47.1)

Service, Sales workers 2(10.5) 20 (13.8) 7(17.5) 28(13.2) 1 (4.4) 22 (15.6) 8 (21.6) 24 (15.5)
Physical workers 12 (63.2) 33 (22.8) 14 (35.0) 73 (34.3) 15 (65.2) 37 (26.2) 12 (32.4) 54 (34.8)
Unemployed (Homemaker, Student) 1 (5.3) 0 (0.0) 4 (10.0) 4 (1.9) 1 (4.4) 2 (1.4) 0 (0.0) 4 (2.6)

Fathers BMI (kg/m?) 250+x05 251 +03 0.797 246 0.6 248=+02 0.802 25,6 £0.8 246+03 0.201 252+05 249+02 0572
Under weight (BMI < 18.5) 1(4.4) 11 (6.3) 0.334 7135 19 (7.5 0.204 4(14.3)  12(7.1) 0.345 4(7.8) 18 (9.1) 0.524
Normal weight (18.5<BMI < 23) 5(21.7) 52 (29.6) 15 (28.9) 67 (26.4) 5(17.9) 45 (26.5) 10 (19.6) 58 (29.3)

Over weight (23 <BMI < 25) 3(13.0) 41 (23.3) 9(17.3) 76 (29.9) 4(14.3) 37 (21.8) 12 (23.5) 41 (20.7)
Obesity (25 >BMI) 14 (60.9) 72 (40.9) 21 (40.4) 92 (36.2) 15 (53.6) 76 (44.7) 25 (49.0) 81 (40.9)

1) 0~ 4 Times: The frequency of breakfast is 0 ~ 4 times a week.
2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.

3) mean = SD

4) p-value from t-test for continuous variables

5) n (%)

6) p-value from Chi-square test or Fisher's exact test for categorical variables

"p<005 “p<0.01, "p<0.001
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Table 5. Eating habits of the mothers according o breakfast frequency of the subjects

Boys (n = 650) Girls (n = 587)
Lower grade (n = 267) Upper grade (n = 383) Lower grade (n = 265) Upper grade (n = 322)
Varidbles (6 ~ 8 years) (@~ 11 years) (6 ~ 8 years) @~ 11 years)
0~4Y 5~72 pvaue’  0-4 5~7  p-value 0~4 5~7  pvaue 0~4 5~7  p-vaue
Times Times Times Times Times Times Times Times
(n=34) (n=233) (n=171) (n=2312) (n=39) (n =22¢6) (n = 66) (n = 256)
Mother's breakfast frequency <.0001™" 0.0003™" <.0001™" 0.017
0 fimes 10 (29.4% 19 (8.2) 15(21.7) 23 (7.5) 7(18.4) 17 (7.6) 5 (8.1) 19 (7.5)
1 ~2 fimes 9(26.5) 24 (10.3) 12 (17.4) 33 (10.7) 12 (31.6) 26 (11.9) 12 (19.4) 25 (10.0)
3 ~ 4 times 5 (14.7) 43 (18.5) 12 (17.4) 45 (14.6) 11 (29.0) 28 (12.4) 15 (24.2) 35 (13.9)
5~ 7 times 10 (29.4) 147 (63.1) 30 (43.5) 207 (67.2) 8 (21.1) 154 (68.4) 30 (48.4) 173 (68.7)
Mother's dinner frequency 0.012" 0.019° 0.746 0.763
0 fimes 2 (5.9) 1 (0.4) 1(1.5) 1(0.3) 0 (0.0) 1(0.4) 0 (0.0) 1(0.4)
1 ~ 2 times 1(2.9) 5(2.2) 4 (5.8) 12 (3.9) 0 (0.0) 6 (2.7) 1(1.6) 7 (2.8)
3 ~ 4 fimes 8(23.5) 28 (12.0) 14 (203) 29 (9.4) 2 (5.3) 18 (8.0) 7(01.3) 21(8.3)
5~ 7 times 23 (67.7) 199 (85.4) 50 (72.5) 266 (86.4) 36 (94.7) 200 (88.9) 54 (87.1) 223 (88.5)
Mother's breakfast companion 0.007" 0.111 1.000 0.173
Existence 6 (40.0) 142 (74.7) 26 (61.9) 186 (73.8) 15 (78.9) 142 (78.0) 31 (68.9) 163 (78.4)
None 9 (60.0) 48 (25.3) 16 (38.1) 66 (26.2) 4 (21.1) 40 (22.0) 14 (31.1) 45 (21.6)
Mother's dinner companion 0.248 0.084 1.000 1.000
Existence 29 (93.5) 221 (97.4) 59 (92.2) 286 (96.9) 37 (97.4) 213 (97.7) 59 (96.7) 234 (95.9)
None 2 (6.5) 6 (2.6) 5(7.8) 9 (3.1) 1 (2.6) 5(2.3) 2 (3.3) 10 (4.1)

1) 0~ 4 Times: The frequency of breakfast is 0 ~ 4 times a week.
2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.
3) p-value from Chi-square test or Fisher's exact test for categorical variables

4) n (%)

"p<0.05 “p<001, 7p<0.001



Table 6. Eating habits of the fathers according to breakfast frequency of the subjects

Boys (n = 505) Girls (n = 447)
Lower grade (n = 199) Upper grade (n = 3006) Lower grade (n = 198) Upper grade (n = 249)
Varidbles (61~ 8 years) , (@~ 11 years) (6 ~ 8 years) @~ 11 years)
0~4" 5~72 pvaue’  0-4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n=23) (n=176) (n=52) (n = 254) (n=28) (n=170) (n=>51) (n=198)
Father's breakfast frequency 0.024" <.0001™" 0.005™ 0.217
0 fimes 5(29.4 23 (15.2) 14359 17 (8.1) 10 (38.5) 19 (13.3) 3(9.1) 14 (8.7)
1 ~2 times 4(235)  14(9.3) 3(7.7) 24 (11.4) 5(19.2) 15 (10.5) 7212 19(11.8)
3 ~ 4 times 3(17.7) 19 (12.6) 7 (18.0) 27 (12.8) 3(11.5) 28 (19.6) 6(18.2) 18 (11.2)
5~ 7 times 5 (29.4) 95 (62.9) 15 (38.5) 143 (67.8) 8 (30.8) 81 (56.6) 17 (61.5) 110 (68.3)
Father's dinner frequency 0.415
0 times 0 (0.0) 2 (1.3) 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0 0 (0.0) 0 (0.0)
1 ~ 2 times 0 (0.0) 1(0.7) 0 (0.0) 1(0.5) 1(3.9) 0 (0.0) 0 (0.0) 1(0.6)
3 ~ 4 times 2(11.8) 6 (4.0 0 (0.0) 15 (7.1) 0 (0.0) 6 (4.2) 1 (3.0) 4 (2.5)
5~ 7 times 15 (88.2) 142 (94.0) 39 (100.0) 195 (92.4) 25 (96.2) 137 (95.8) 32 (97.0) 156 (96.9)
Father's breakfast companion 0.445 0.299 0.096 0.208
Existence 4 (50.0) 76 (66.7) 13 (59.1) 119 (70.0) 4 (36.4) 72 (66.1) 18 (78.3) 83 (64.8)
None 4 (50.0) 38 (33.3) 9 (40.9) 51 (30.0) 7 (63.6) 37 (33.9) 5(21.7) 45 (35.2)
Father's dinner companion 0.370 0.747 0.414 1.000
Existence 17 (100.0) 133 (89.9) 37 (94.9) 194 (92.4) 22 (88.0) 133 (93.0) 31 (93.9) 150 (93.8)
None 0 (0.0) 15 (10.1) 2 (5.1) 16 (7.6) 3 (12.0) 10 (7.0) 2 (6.1) 10 (6.3)

1) 0~ 4 Times: The frequency of breakfast is 0 ~ 4 times a week.

2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.

3) p-value from Chi-square test or Fisher's exact test for categorical variables
4) n (%)

"p <005 “p<001, p<000]

18/ 68~ €L :(1)TS ‘6107 (WESH BN [) PESH Pue uonLyny jo [euwmnof



Table 7. Daily nutrient intakes of the subjects according to breakfast frequency

Boys (n = 695) Girls (n = 630)
Lower grade (n = 279) Upper grade (n = 416) Lower grade (n = 281) Upper grade (n = 349)
variables ][6 ~ 8 years) : (@~ 11 years) (6 ~ 8 years) (@~ 11 years)
0~4" 5~ 72 p-value 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value
Times Times Times Times Times Times Times Times
(n = 36) (n = 243) n=77) (n = 339) (n=42) (n = 239) (n=73) (n=276)

Daily

Energy (kcal) 1,888.1 = 120.4Y 2,026.8 + 47.2 0.277 2,138.1 1120 21186 =*51.2 0.875 1,686.3 940 1,695.9+37.7 0.924 1,994.4+109.4 1,919.3+46.6 0.524
Carbohydrate ()  267.4+18.5 306.2 + 6.3 0.046" 313.8 + 20.3 320.1 £ 7.7 0.769 251.1+17.6 2492+ 6.3 0.920 288.3 + 14.3 2918+ 6.4 0.818
Protein (g) 68.5+ 3.7 700+ 24 0.726 828 6.5 750+23 0.255 53.0=+3.8 53.1+1.6 0.969 732+ 6.7 67.1 =27 0.403
Fat () 582+ 6.5 562+ 27 0.768 58.8 3.5 57.2+20 0.691 39.8+3.4 41.9+1.5 0.587 59.2+ 4.6 520+ 2.2 0.153
Vitamin A (ugRE)  512.1 = 61.5 7649 = 1462 0.111 847.6 +177.2 735.0 = 79.7 0.562 759.9 = 319.2 573.5 = 58.6 0.566 619.5 + 64.0 892.3 £ 120.5 0.046"
Vitamin By (mMQ) 22+02 1.8+0.1 0.041" 20=0.1 1.9+00 0.603 1.56+01 1.4+00 0.670 1.8=+0.1 1.7=0.1 0.360
Vitamin B2 (mMQ) 1.4+0.1 1.4+00 0.446 1.7+0.2 1.5=+00 0.161 1.0=0.1 1.1+00 0.206 1.4=0.1 1.4=+00 0.657
Niacin (mg) 140+1.4 13.8+0.5 0.899 160+1.1 14.7 0.5 0.287 108 +0.8 109 +04 0.895 13.8 1.1 13.6 £ 0.6 0.877
Vitamin C (mg) 52879 68.1+4.8 0.094 68.8+7.0 71.7 £ 3.8 0.706 80.5=18.1 75.8 £ 5.3 0.803 72.4=11.8 76.6 £ 6.5 0.748
Ca (mg) 5172+ 425 557.7 = 24.1 0.357 563.5 + 42.8 545.8 £ 18.7 0.696 369.8 £ 25.3 4220+ 16.3 0.088 514.3 + 35.3 502.4 = 24.0 0.779
P (mg) 1,043.8 = 63.7 1,095.9 = 31.7 0.447  1,148.7 = 63.1 1,112.1 =271 0.597 787.1 =£51.5 831.1 = 22.7 0.436 1,019.1 £58.3 11,0322+ 39.2 0.853
Fe (mgQ) 14615 13.2+0.5 0.412 142 +0.9 14.6 +0.6 0.699 9.8+09 11.4+0.6 0.1583 145+1.6 13.4+0.5 0.493
Fiber (Q) 160 1.6 170+ 0.6 0.553 169+1.4 17.6 £ 0.5 0.628 144 =20 142 0.6 0.944 171 +1.3 169 +0.6 0.899
Na (mg) 3.294.8 £ 566.0 2,765.9 + 96.4 0.361 3,6567.2+267.3 3,191.2+108.9 0200 22158 +154.4 2326.7+1120 0565 3,030.5=244.4 2,861.1 +=103.1 0.515
K (mg) 2,440.3 +154.9 2,530.2+79.8 0.454  2,6420+153.2 25784 +70.6 0.697 2064.1 +189.7 2,063.8=63.0 0.999 2,432.7 = 1442 2,450.2+77.3 0.912

1) 0 ~ 4 Times: The frequency of breakfast is 0 ~ 4 fimes a week.
2) 5~ 7 Times: The frequency of breakfast is 5~ 7 fimes a week.

3) p-value from t-test
4) mean = SD
"p<0.05 "p<001, 7p<0.001



Table 8. Percentages of children whose daily intakes are below Estimated Average Requirement (EAR) according to breakfast frequency

Boys (n = 695) Girls (n = 630)
Lower grade (n = 279) Upper grade (n = 416) Lower grade (n = 281) Upper grade (n = 349)
Varidoles [é? ~ 8 years) , @~ 11 years) (6 ~ 8 years) (@~ 11 years)

0~ 4" 5~7% p-value’ 0~4 5~7 p-value 0~4 5~7 p-value 0~4 5~7 p-value

Times Times Times Times Times Times Times Times

(n=36) (n=243) (n=77) (n=339) (n=42) (n=239) (n=73) (n=276)

<EAR

Protein 1 (2.8)" 3(1.2) 0.425 3 (3.9 25 (7.4) 0.271 0 (0.0) 2 (0.8) 1.000 6 (8.2) 16 (5.8) 0.425
Vifamin A 13 (36.1) 59 (24.2) 0.126 35 (45.5) 131 (38.6) 0.271 20 (47.6) 78 (32.6) 0.060 34 (46.6) 100 (36.2) 0.106
Vitamin By 1(2.8) 3(1.2) 0.425 0 (0.0) 7 (2.1) 0.358 2 (4.8) 9 (3.8) 0.672 6(8.2) 8 (2.9) 0.085
Vitamin B 5(13.9) 25 (10.3) 0.562 21 (27.3) 86 (25.4) 0.730 7 (16.7) 22 (9.2) 0.167 14 (19.2) 52 (18.8) 0.948
Niacin 4(11.1) 29 (11.9) 1.000 19 (24.7) 66 (19.5) 0.347 14 (33.3) 56 (23.4) 0.179 22 (30.1) 84 (30.4) 1.000
Vitamin C 22 (61.1) 121 (49.6) 0.197 41 (563.3) 184 (54.3) 0.870 25 (59.5) 118 (49.4) 0.225 44 (60.3) 167 (60.5) 0.971
Ca 26 (72.2) 146 (59.8) 0.154 55 (71.4) 231 (68.1) 0.574 35 (83.3) 175 (73.2) 0.164 53 (72.6) 213 (77.2) 0.415
P 2 (5.6) 4 (1.6) 0.173 38 (49.4) 142 (42.0) 0.233 6 (14.3) 17 (7.1) 0.129 38 (562.1) 154 (55.8) 0.568
Fe 4(11.1) 27 (11.1) 1.000 18 (23.4) 44 (13.0) 0.021" 6 (14.3) 32 (13.4) 0.876 13 (17.8) 25 (9.1) 0.033"

1) 0~ 4 Times: The frequency of breakfast is O ~ 4 times a week.
2) 5~ 7 Times: The frequency of breakfast is 5 ~ 7 times a week.

3) p-value from t-test
4) mean + SD

"p<005 “p<001, Tp<0.001
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