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ABSTRACT

Objectives: Although breakfast is important to nutrition balance, prevention of overeating,
and weight control, people in their 20s (males: 55.1%, females: 49.9%) were reported to
have the highest rate of skipping breakfast in 2016 Korea Health Statistics. This study aims
to examine dietary habits and nutrient intake depending on breakfast frequency among
young women in Seoul.

Methods: The subjects were 655 young women in Seoul from August to October 2016, and the
survey was performed by using a questionnaire that included general characteristics, dietary
habits, and eating behavior. Body composition was determined by bioelectric impedance analysis.
Nutritional status was examined by the 24-hour recall method.

Results: The participants were classified by breakfast intake frequency; ‘>5 times/week
(n=160)’, ‘1-4 times/week (n=327)’, and ‘breakfast skipping (n=168)’. The ‘breakfast skipping’
group had lower frequency and regularity of meals. In addition, the ‘breakfast skipping’
group had a higher frequency of eating-out and late-night meals. There was no difference in
total calories between the ‘breakfast skipping’ group and other groups, but the ‘breakfast
skipping” group had significantly low carbohydrate and fiber intakes. The participants
showed lower intakes of calories, fiber, vitamin A, vitamin C, niacin, folic acid, calcium,
potassium, and zinc in comparison with recommended intakes. Especially, the ‘breakfast
skipping’ group had significantly lower fiber, vitamin A, vitamin C, calcium, potassium
levels compared to the >5 times/week’ group. For Mean Adequacy Ratio (MAR), the
‘breakfast skipping’ group recorded a ratio of 0.60, which was lower than those of other
groups. Index of Nutritional Quality (INQ) including fiber, vitamin C, calcium and phosphorus
were significantly lower in the breakfast skipper group, compared to the breakfast eater group.

Conclusions: The ‘breakfast skipping’ group showed low regularity of meals and a high
frequency of eating-out and late-night meals. The breakfast regular eater group showed high
intake of micronutrients and quality of meals was high in general. Skipping breakfast could
lower nutrient intake and quality of meals, which requires attention.
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Table 1. General characteristics of the young women by breakfast frequency

Frequency of breakfast

> 5 fimes/wk 1 - 4 fimes/wk Skipping Total Fory?
(n=160) (n=327) (N=168) (N=655)
Age 222+ 3.2 221 +3.0 225+ 3.1 222+ 31 1.362
Marital status
Unmarried 155 (96.972 317 (96.9) 162 (96.4) 633 (96.8) 0.099
Married 5(3.1) 10( 3.1) 6( 3.6) 21( 3.2)
Sleeping time/day
<éhr 84 (52.5) 155 (47.4) 81 (48.2) 320 (48.9) 5.263
7 hr 45(28.1) 100 (30.6) 40(23.8) 185(28.2)
>8hr 31(19.4) 72 (22.0) 47 (28.0) 150 (22.9)
Frequency of alcohaol intake
None 13( 8.1) 18( 5.5) 13( 7.7) 44( 6.7) 18.496*
< 1/month 56 (35.0) 82 (25.1) 44 (26.2) 182 (27.8)
1/month 25 (15.6) 62(19.0) 32(19.0) 119(18.2)
2 — 4/month 55 (34.4) 134 (41.0) 56(33.3) 245 (37.4)
2 — 3/week 9( 5.6) 25( 7.6) 23(13.7) 57( 8.7)
> 4jweek 2(1.3) 6(1.8) 0( 0.0 8(1.2
Smoking status
Curent smoker 5( 3.1 14( 4.3) 9( 5.4) 28 ( 4.3) 2.944
Past smoker 7( 4.4 18( 5.5) 13(7.7) 38( 5.8)
None 148 (92.5) 295 (90.2) 146 (86.9) 589 (89.9)
Reasons for skipping breakfast®
Oversleep 53 (34.6) 131 (40.3) 54 (32.9) 238 (37.1) 53.689%*
No appetite 10( 6.5) 48 (14.8) 27 (16.5) 85(13.2)
Indigestion 1(0.7) 6(1.8) 1(6.7) 18( 2.8)
No preparation 6( 3.9 13( 4.0 4( 2.4) 23 ( 3.6)
No time for meal 26(17.0) 110(33.8) 40 (24.4) 176 (27.4)
Body weight reduction 3( 2.0 7(22) 5(3.0) 15( 2.3)
Halbitual reason 1(07) 6(1.8) 20(12.2) 27 ( 4.2)
etc. 2(1.3) 4(1.2) 3(1.8) 9( 1.4
1) Mean = SD
2) n (%)

3) Excluding people who do not skip breakfast

* p<0.05, *** p<0.001
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Table 2. Anthropometric indices and body compositions of the young women by breakfast frequency

Frequency of breakfast
> 5 fimes/wk 1 — 4 fimes/wk Skipping Total F
(n=160) (n=327) (n=168) (n=655)
BMI (kg/m?) 21.0 +3.4Y 220 =41 219 =48 21.7 = 4.1 2.897
Fat mass (kg) 16.7 + 6.4% 192 +=7.7° 18.9 +9.0° 185 =738 5.848%*
Bodly fat (%) 29.6 +6.9° 324 +6.7° 31.7 +7.6° 3156 7.1 8.497 kx
Abdominal fat 0.84 + 0.04° 0.86 + 0.05° 0.86 = 0.06° 0.85 = 0.05 7.512%x*

1) Mean = SD

2) Means with different superscript lefters are significantly different from each other af p<0.05 by Scheffe’s multiple range test

** p<0,01, *** P<0,001
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Table 3. Diefary habits of the young women by breakfast frequency
Frequency of breakfast
> 5 fimes/wk 1 — 4 times/wk Skipping Total e
(n=160) (n=327) (n=168) (n=655)
Frequency of meals/day
>4 3( 1.9 4(1.2 1( 0.6) 8(12 172.455%%*2)
3 118 (73.8) 105 (32.1) 16( 9.5) 239 (36.5)
2 37 (23.1) 213 (65.1) 134 (79.8) 384 (58.6)
1 2(1.3) 5(1.5) 17 (10.1) 24( 3.7)
Regularity of meal times
6 —7/week 23 (14.4) 5(1.5) 4( 2.4 32( 4.9 179.997 #ik*
4 - 5/week 112 (70.0) 110(33.9) 44 (26.2) 266 (40.6)
2 — 3/week 20(12.5) 194 (59.3) 83 (49.4) 297 (45.3)
< 1/week 5(3.1) 18( 5.5) 37 (22.0) 60( 9.2
Amount of meal intake
Too much 3(1.9 35(10.7) 34 (20.2) 72 (11.0) 37.76]1 %%k
Much 88 (65.0) 188 (57.5) 90 (53.4) 366 (55.9)
Average 59 (36.9) 92(28.1) 33 (19.6) 184 (28.1)
Less 9( 5.6) 12(3.7) 10( 6.0) 31(4.7)
Too less 1(0.6) 0( 00 1( 0.6 2(03)
Spending time for a meal
< 10 mins 4( 2.5) 18( 5.5) 9( 5.4 31( 4.7) 10.994
10 — 20 mins 80 (50.0) 150 (45.9) 69 (41.1) 299 (45.6)
20 - 30 mins 66 (41.3) 134 (41.0) 66 (39.3) 266 (40.6)
> 30 mins 10( 6.3) 25( 7.6) 24 (14.3) 59( 9.0
Frequency of overeating
> 7/week 18(11.3) 45(13.8) 22 (13.1) 85(13.0) 3.846
3 — b/week 19(11.9) 42 (12.8) 30(17.9) 91(13.9)
0 - 2/week 123 (76.9) 240 (73.4) 116 (69.0) 479 (73.1)
Frequency of eating out
> 7/week 35(21.9) 74 (22.6) 46 (27.4) 155 (23.7) 14.623%*
3 — b/week 48 (30.0) 134 (41.0) 74 (44.0) 256 (39.1)
0 - 2/week 77 (48.1) 119 (36.4) 48 (28.6) 244 (37.3)
Frequency of snack
> 7/week 80 (50.0) 148 (45.3) 75 (44.6) 303 (46.3) 2.350
3 — b/week 49 (30.6) 98 (30.0) 50 (29.8) 197 (30.1)
0 - 2/week 31(19.4) 81 (24.8) 43 (25.6) 1565 (23.7)
Frequency of mid night snack
> 7/week 14( 8.8) 34 (10.4) 33 (19.4) 81(12.4) 30,873k
3 — b/week 84 (52.5) 227 (69.4) 97 (567.7) 408 (62.3)
0 - 2/week 62 (38.8) 66(20.2) 38 (22.6) 166 (25.3)
1) n (%)

2) Significantly different between BMI by chi-square test

** p<0,01, *** P<0,001
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Table 4. Eating behavior of the young women by breakfast frequency

Frequency of breakfast

> 5 fimes/wk 1 — 4 times/wk Skipping Total X
(N=160) (n=327) (N=168) (N=655)
Consideration of nutrients while you eating
Not at all 37 (23.1)" 82 (25.1) 64 (38.1) 183 (27.9) 28.466%**2
Sometimes 54 (33.8) 156 (47.7) 69 (41.1) 279 (42.6)
Aways 69 (43.1) 89 (27.2) 35(20.8) 193 (29.5)
Trials for balanced diet
Not at all 30(18.8) 69 (21.1) 53 (31.5) 152 (23.2) 15.292%
Sometimes 42 (26.3) 106 (32.4) 55 (32.7) 203 (31.0)
Always 88 (55.0) 152 (46.5) 60 (35.7) 300 (45.8)
Doing something else while you eating
Not at all 33 (20.6) 49 (15.0) 22(13.1) 104 (15.9) 10.190%
Sometimes 41 (25.6) 66(20.2) 28(16.7) 135 (20.6)
Always 86 (53.8) 212 (64.8) 118(70.2) 416 (63.5)
Preference of eating alone
Not at all 76 (47.5) 149 (45.6) 71 (42.3) 296 (45.2) 2.501
Sometimes 50 (31.3) 114 (34.9) 55 (32.7) 219 (33.4)
Always 34(21.3) 64 (19.6) 42 (25.0) 140 (21.4)
Negative emotion after overeating
Not at all 59 (36.9) 123 (37.4) 68 (40.5) 250(38.2) 1.366
Sometimes 47 (29.4) 97 (29.7) 42 (25.0) 186 (28.4)
Always 54 (33.8) 107 (32.7) 58 (34.5) 219 (33.4)
Changes of food consumption when you feel negative emotion
Less than usual 38(23.8) 60(18.3) 41 (24.4) 139 (21.2) 5718
No difference 24 (15.0) 47 (14.4) 31(18.5) 102 (15.6)
More than usual 98 (61.3) 220 (67.3) 96 (57.1) 414 (63.2)

1) n (%)
2) Significantly different between BMI by chi-square fest
* p<0.05, ** p<0.01, ***; P<0.001
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Table 5. Energy and nutrient intake of the young women by breakfast frequency
Frequency of breakfast
> 5 fimes/wk 1 — 4 times/wk Skipping Total F
(n=160) (n=327) (n=168) (n=655)

Energy (kcal) 1,629.8 = 56417  1,600.7 + 609.0 1,660.8 = 636.3 1,695.0 + 605.3 0.727
Carbohydrate (g) 2224+ 79299 2100+  78.7% 1945+  79.3° 2091+ 795 5,152+
Lipid (g) 522+ 254 546+ 313 552+  34.1 542 + 307 0.456
Protfein (Q) 618+ 277 591+ 294 577+ 293 59.4+ 290 0.863
Fiber (Q) 14.8 = 7.1¢° 125 + 5.9° 11.2 = 6.6° 12.7 = 6.5 13,67 %%
Vitamins

Vitamin A (ug RAE) 571.6 = 554.0° 493.7 + 366.1%° 4438 + 318.9° 499.9 + 411.7 4.066*

Vitamin C (mg) 460+ 48.7° 38.7+ 41.0° 273+  26.1° 37.6 + 404 9.332%**

Thiamin (mg) 1.4 + 0.6 1.4 + 0.8 1.3+ 0.8 1.4 + 0.8 0.954

Riboflavin (Mg) 1.3 = 0.6° 1.2 =+ 0.6® 1.1 = 0.6° 12 + 0.6 3.077*

Niacin (mg) 120 = 6.3 1156+ 7.9 10.6 = 6.6 11.4 = 7.2 1.614

Vitamin B, (Mg) 04 + 0.4 04+ 0.4 0.4+ 0.4 0.4 + 0.4 0.932

Folafe (nQ) 55,5+ 49.2 479 + 491 46,7 = 48.1 495+ 490 1.647
Minerals

Calcium (mg) 4310+ 2559° 360.3 + 210.4° 347.9 + 226.4° 374.4 = 2284 6.793%*

Phosphorus (mg) 915.0 + 360.3% 823.9 = 342.7° 789.6 = 344.8° 837.4 + 350.2 5.826%*

Sodium (Mg) 2,829.5 +1,268.9 2,717.8 = 1,402.9 2,741.5+1,515.2 2,751.2 = 1,400.3 0.346

Iron (MQ) 13.7 = 8.0° 11.7 = 7.1° 12.4 = 9.5® 12.4 = 8.0 3.531*

Zinc (mg) 2.6 + 2.0 2.4 + 2.6 22+ 2.0 2.4 + 2.3 1.066
CPF ratio

Carbohydrate 554+ 11.2° 53.8+ 11.6® 51.9+ 12.7° 537+ 118 3.615%

Protein 152 + 4.3 14.8 = 4.0 14.9 + 4.1 14.9 = 4.1 0.439

Fat 28.3 = 8.6° 29.8 + 9.4%® 30.8 = 9.8° 29.7 = 9.3 3.048%*
1) Mean = SD

2) Means with different superscript letters are significantly different from each other af p<0.05 by Scheffe’s multiple range test
* p<0.05, **; p<0.01, ***; p<0.001
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Fig. 1. The percent of recommended energy and nutrient intake of the young women by breakfast frequency
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Table 6. Nutfrient adequacy ratio (NAR) and mean adequacy ratio(MAR) of the young women by breakfast frequency

Frequency of breakfast

> 5 times/wk 1 — 4 fimes/wk Skipping Total F
(N=160) (n=327) (N=168) (n=655)
NAR
Protein 0.88 = 0.20" 0.85 +0.20 0.83 = 0.22 0.85 = 0.21 2.659
Vitamin A 0.67 = 0.28% 0.63 = 0.29°° 0.58 + 0.29° 0.63 = 0.29 3.326*
Vitamin C 0.40 = 0.29° 0.35 + 0.26° 0.26 + 0.22° 0.34 =0.26 11.454%%*
Thiamin 0.89 +0.19 0.87 =0.20 0.84 = 0.22 0.87 = 0.20 2.833
Riboflavin 0.83 = 0.22° 0.81 = 0.23® 0.76 = 0.26° 0.80 = 0.24 4.259*
Folic acid 0.14 +0.12 0.12+0.12 0.12 +0.12 0.12+0.12 1.686
Calcium 0.57 = 0.26° 0.50 + 0.26° 0.47 + 0.25° 0.51 £0.26 6.461%**
Phosphorus 0.92 = 0.16° 0.89 + 0.17% 0.87 + 0.20° 0.89 £0.18 3.017*
Iron 0.78 = 0.24° 0.71 + 0.25° 0.70 + 0.28° 0.72 £ 0.26 5.154%*x*
Zinc 0.32 £0.23 0.28 = 0.22 0.27 £0.23 0.29 +0.23 2.087
MAR 0.67 = 0.15° 0.63 + 0.15° 0.60 + 0.16° 0.63 £0.15 9.32Q%
1) Mean = SD

2) Means with different superscript lefters are significantly different from each other af p<0.05 by Scheffe’s multiple range test

* p<0.05, **; p<0.01, ***; P<0.001



Table 7. Index of Nutritional Quality(INQ) of the young women by breakfast frequency
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Frequency of breakfast

> 5 times/wk 1 — 4 times/wk Skipping Total F
(n=160) (n=327) (n=168) (n=655)

Protfein (Q) 1.4 +=0.4" 1.4+04 1.4+04 1.4 =04 0.373
Fiber (g) 1.0+ 0.5% 0.9 = 0.5® 0.8 =0.5° 09 =05 5.43%*
Vitamin A (ug RAE) 1.3+21 1.1+1.2 1.0+08 1.1+1.4 2.086
Vitamin C (mg) 0.7 =0.9° 0.6 = 0.7°° 0.4 +0.5° 0.6 0.7 4.745%*
Thiamin (Mg) 1.7 0.6 1.7 0.6 1.7 +07 1.7 +06 0.649
Riboflavin (Mg) 1.4+06 1.3+05 1.2+05 1.3+05 1.729
Niacin (mg) 1.1+04 1.1 +05 1.0+05 1.1 +05 0.859
Folate (ug) 02=+0.1 02=+02 02=+02 02=+02 0.405
Calcium (mg) 0.8 =0.4° 0.7 = 0.4° 0.7 = 0.5% 07=04 3.629%
Phosphorus (Mg) 1.7 +0.5° 1.6 + 0.4° 1.6 + 0.5° 1.6 +0.4 4,978%*
Sodium (Mg) 24+09 24 1.1 2614 25+1.1 0.876
Iron (Mg) 1307 1.1 =06 1312 1.2=+09 2.597
Zinc (Mg) 0.4 =03 0.4 =03 04 =06 04=04 0.181

INQ: INQ: Nutrient intake per 1,000 kcal / recommended nutrient intake per 1,000 kcal

1) Mean = SD

2) Means with different superscript letters are significantly different from each other ot p<0.05 by Scheffe’s multiple range test

* p<0.05, **: p<0.01
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