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Abstract

The purpose of this study was to evaluate the dietary behavior, nutrient and food intake status and dietary quality based
on nutrient and food group intake and Diet Quality Index-Intemational (DQI-I) according to breakfast eating status in female
university students. The survey was conducted using questionnaires and 3-day dietary records for 181 female university
students residing in Seoul, Gyunggi, and Gangwon. The subjects were divided into two groups by frequency of breakfast
eating: skipping breakfast (frequency of eating breakfast under 4 times/week, »=69) and eating breakfast (frequency of eating
breakfast over five times/week, n=112). The skipping-breakfast group was significantly lower in its frequency of having lunch
than that of the eating-breakfast group. There was no significant difference of energy intake between the two groups; however,
the intake of carbohydrate, fiber, folate, vitamin C, vitamin E, Ca and Fe in the skipping-breakfast group was significantly lower
than those in the eating-breakfast group. There was no significant difference in Korean's Dietary Diversity Score (KDDS) bet-
ween the skipping-breakfast group (4.65+0.56) and eating-breakfast group (4.73+0.50). The average DQI-I of the skipping-
breakfast group (56.96+9.04) was significantly lower than that of the eating-breakfast group (61.32+7.99). In conclusion, fe-
male university students with a high frequency of skipping breakfast may have a lower diet quality and DQI-I score. There-
fore, in support of proper dietary management, it is necessary to promote and support breakfast eating.

Key words : Breakfast skipping, dietary behavior, Diet Quality Index-Intemational(DQI-I), female university students.
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Table 1. Components of Diet Quality Index-International (DQI-I) (Yun ez al 2009)

Component Score Scoring criteria
Variety 0~20 points
Overall food group variety 0~15 points >1 serving from each food group/d=15
(meat/poultry/fish/eggs; dairy/beans; grain; fruit; Any 1 food group missing/d=12
vegetable) Any 2 food group missing/d=9
Any 3 food group missing/d=6
>4 food group missing/d=3
None from any food groups=0
Within-group variety for protein source 0~5 points >3 different sources/d=5

(meat, poultry, fish, dairy, beans, eggs)

2 different sources/d=3
From 1 source/d=1
None=0

Adequacy
Vegetable groupl‘Z)
. 1.2)
Fruits group
Grain groupl’z)

Fiber"”

~40 points
points
points
points

>7 servings/d=5, Oservings/d=0
>2 servings/d=5, Oservings/d=0
>3.8 servings/d=5, Oservings/d=0

0
0~5
0~5
0~5
0~5 points >20~30 g/d=5, 0 g/d=0
Protein"” 0~5 points >10% of energy/d=5, 0% of energy/d=0
Iron"? 0~5 points >100% RI/d=5, 0% RI/d=0
Calcium™ 0~35 points >100% RI/d=5, 0% RI/d=0
Vitamin C"” 0~5 points >100% RI/d=5, 0% RI/d=0
Moderation 0~30 points
Total fat 0~6 points <20% of total energy/d=6

>20~30% of total energy/d=3
>30% of total energy/d=0

Saturated fat 0~6 points <7% of total energy/d=6
>7~10% of total energy/d=3
>10% of total energy/d=0

Cholesterol 0~6 points <300 mg/d=6
>300~400 mg/d=3
>400 mg/d=0

Sodium 0~6 points <2,400 mg/d=6
>2,400~3,400 mg/d=3
>3,400 mg/d=0

Empty calorie foods 0~6 points <3% of total energy/d=6
>3~10% of total energy/d=3
>10% of total energy/d=0

Overall balance 0~10 points
Macronutrient ration 0~6 points 55~65 : 10~20 : 15~20=6
(carbohydrate : protein : fat)” 52~68 : 8~21 : 13~23=4
50~70 : 7~22 : 12~25=2
Otherwise=0
Fatty acid ratio(PUFA : MUFA : SFA) 0~4 points P/S=1~1.5 and M/S=1~1.5=4

Else if P/S=0.8~1.7 and M/S=0.8~0.7=2
Otherwise=0

D Used as a continuous variable.
? Based on 2,200 kcal diet.

3 Scoring system based on the RI value for Korea.
9 Ratio of energy from carbohydrate to protein to fat following DRIs for Korean.
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Table 2. Anthropometric measurements of the subjects

Skipping Eating
Variable breakfast breakfast P
(n=69) (n=112) value
Age(yrs) 20.6+1.3" 20.742.3 0.762”
Weight(kg) 55.248.00 55.148.6 0914
Height(cm) 162.6+4.8 161.745.4 0.269
BMI 21.0+2.8 21.0+2.9 0.981
<185 13(18.8) 20(17.9)
>18.5 and <23 41(59.4) 73(65.2) 0.682°
>23 15(21.3) 19(16.9)

" Mean+Standard Deviation.
2 p-value by t-test.
2 p-value by 7 test.

Table 3. Nutrient supplement use, exercise, smoking and
drinking status of the subjects

Skipping Eating
Criteria breakfast breakfast p N
value
(n=69) (n=112)
Nutrient supplements
Yes 20(29.0) 45(40.2)
0.127
No 49(71.0) 67(59.8)
Regular exercise
Yes 7(10.1) 25(22.3)
0.037
No 62(89.9) 87(77.7)
Smoking
Yes 2( 2.9) 0( 0.0)
Yes(Not yet) 3( 44) 6( 5.4) 0.187
No 64(92.7) 106(94.6)
Alcohol drinking
Yes 49(71.0) 72(64.3)
0.350
No 20(29.0) 40(35.7)
Coffee drinking
Yes 49(71.0) 79(70.5)
0.945
No 20(29.0) 33(29.5)

b p-value by 7 test.
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Table 4. Dietary habits of the subjects

Skipping Eating
Criteria breakfast breakfast Vfllle
(n=69) (n=112)
Number of meals(/week)
Breakfast 1.9+1.5" 6.4+0.7 <.0001”
Lunch 5.6+1.8 6.3+1.3 0.007
Dinner 5.8+1.6 6.1£1.5 0.240
Duration of meal time
<10min 4( 5.8) 17(15.2)
10~20min 45(65.2) 59(52.7) R
0.208”
20~30min 16(23.2) 29(25.9)
>30min 4( 5.8) 7 6.2)
Regulation of meal
Regular 8(11.6) 60(53.6)
<0.0001
Irregular 61(83.4) 52(46.4)

" Mean+Standard Deviation.
2 p value by #-test.
& p value by 7 >test.
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Table 6. Mean daily energy and nutrient intakes of the

et 4 2o AN BAR
e ol @ AT AT H9] 0@ 24} A

subjects

i Skipping Eating
Ao efjAste] = wf, A Aol A gk w4l Variable breakfast breakfast Vallzea
T7F @ A E] olHlE 9 gA AAsta dee & (n=69) (n=112)
I Aok Energy(kcal) 1588.3+ 428.5" 1684.2+ 386.5 0.122
Protein(g) 62.6+ 18.5 63.1+ 16.6 0.838
3. dYa H AE M3 JH Animal protein 338+ 148 318+ 125 0341
19 G 3t g AF N ik A7k Table 67 20t 1< Plant protein 288 105 313+ 83 0.095
gk Ad=]gko =] Al St3)l o)lx] AIA 2 z2yz7-
2 AH G okl A4t ol A lﬁoﬂ 1A 1883 b 504+ 173 504+ 151 0.999
428.5 keal, 1684.2+386.5 kcal = T T3+ -] gk x}o]=
b =T el Aol e Animal fat 255+ 132 236+ 102 0.294
Plant fat 249+ 116 269+ 104 0242
Table 5. Dietary problems of the subjects
Carbohydrate(g) 2213+ 66.4 2451+ 58.0 0.012
Criteria Skipping breakfast  Eating breakfast - ) Fiber(g) 140 45 164+ 58 0.002
(n=69) (n=112) value
Vitamin A(R.E) 610.9+ 2144  690.1+ 3539  0.062
Skipping meal .
Retinol( /£ g) 1457+ 106.7  148.5+ 124.1 0.876
Yes 37(54.4) 14(12.5)
<0.0001 Carotene( /£ g) 2596.1£1053.0  3046.3£1907.5  0.043
No 315.6) %8(87.5) Vitamin By(mg) L1+ 04 L1+ 04 0744
Eating processed foods a lot Vitamin Ba(mg) Ll 04 124 07 0233
Yes 38(55.1) 38(33.9) 0,005 Niacin(mg) 1385 49 143+ 51 0501
No 31(44.9) 74(66.1) Vitamin Be(mg) 1.5+ 05 17+ 0.6 0.020
Irregular dietary habits Folate( 12 g) 182.6+ 79.0 213.0+ 83.1 0.016
Yes 53(76.8) 41(36.6) 0,001 Vitamin C(mg) 639+ 346 779+ 51.7 0.031
No 16(23.2) 71(63.4) ' Vitamin B(mg «-TE) 123+ 54 143+ 48 0010
Binge Calcium(mg) 442.5+ 138.6  504.6+ 177.8 0.010
Yes 28(40.6) 37(33.0) Animal calcium 221.0+ 1113 257.6+ 147.5  0.060
0.304
No 41(59.4) 75(67.0) Plant calcium 221.5¢ 93.3 247.0+ 89.5 0.069
Habit of eating salty food Phosphorus(mg) 855.9+ 2524  898.5+ 225.6 0.240
Yes 28(40.6) 31(27.7) Sodium(mg) 3179.8+1022.3 3537.44+1253.3 0.048
0.072 .
No 41(59.4) 81(72.3) Potassium(mg) 1934.7+ 5874 2256.9+ 6853  0.001
Favor hot spicy food Iron(mg) 104+ 3.5 11.8+ 44 0.016
Animal i 31+ 14 31+ 15 0.887
Yes 26(37.7) 38(33.9) it tron
0.608 Plant iron 73+ 32 8.8+ 3.9 0.008
No 43(62.3) 74(66.1)
- ) Zinc(mg) 73+ 22 7.8+ 2.6 0.193
Eating only what one likes
Cholesterol(mg) 323.7+ 1794 310.0+ 1249 0578
Yes 24(34.8) 22(19.6) —
0.023 Energy distribution
No 45(65.2) 90(80.4)
% Carbohydrate 557+ 7.7 584+ 54 0.012
Eati kal
ating snack 2 lot % Protein 158+ 27 150+ 2.1 0.035
Yes 24(348) 3531.3) 0.622 % Fat 285¢ 57 2685 49 0.039
No 45(65.2) 77(68.7)

D p-value by 7 -test.

Y Mean+Standard Deviation.

2 p value by ftest.
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Table 7. Food intakes from food group in the subjects

Skipping Eating
Variable breakfast breakfast Vafuez)
(n=69) n=112)
Food 1094.6+302.0" 1181.0£324.6  0.076
Cereals 250.6+ 90.1 2713+ 89.3 0.133

Potato and starches 31.6+ 46.9 40.5+ 51.0 0.244
Sugars and sweetners 10.5+ 12.6 12.3+ 12,5 0.355

Pulses 26.2+ 53.3 429+ 63.5 0.070
Nuts and seeds 1.1+ 3.8 2.6+ 6.7 0.051
Vegetables 170.7+ 71.5  207.1+ 98.5 0.005
Fungi and mushrooms 1.8« 53 3.8« 6.3 0.031
Fruits 95.6+105.0  118.4+132.0 0.200
Meats 66.7+ 49.2 60.5+ 42.7 0.373
Eggs 35.6+ 37.5 33.8+ 20.8 0.716
Fish and shellfishes 48.1+ 44.5 422+ 375 0344
Seaweeds 2.6+ 4.6 43+ 74 0.057
Milks 132.7+ 92.1 136.5+114.8 0.814
Oils and fat 8.0+ 4.6 93+ 43 0.054
Beverages 1653+181.0  149.1+180.1  0.559
Seasoning 222+ 9.9 27.1+ 13.4  0.005
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Table 8. Index of Nutritional Quality(INQ) of the sub-
jects

Skipping breakfast  Eating breakfast -

Variable (n=69) (n=112) value”
protein 1.83+0.32" 1.73+0.25 0.021
Vitamin A 1.24+0.40 1.27+0.52 0.737
Vitamin B, 1.31+0.51 1.24+0.32 0.304
Vitamin B, 1.17+0.33 1.15+0.38 0.722
Niacin 1.31+0.34 1.27+0.29 0.446
Vitamin Bg 1.42+0.32 1.49+0.34 0.190
Folate 0.60:0.22 0.65+0.20 0.115
Vitamin C 0.86+0.51 0.94+0.58 0.335
Calcium 0.81£0.22 0.84:0.28 0.444
Phosphorus 1.59+0.33 1.54+0.28 0.252
Iron 0.95+0.24 1.00+£0.28 0.270
Zinc 1.19+0.24 1.16+0.24 0.503

Y MeantStandard Deviation.
2 p value by t-test.

Y Mean+Standard Deviation.
? p value by rtest.
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Table 9. Distribution of Korean's Dietary Diversity Score
(KDDS) of the subjects

Skipping breakfast  Eating breakfast -

(n=69) (n=112) value
KDDS
0~3 3( 4.4) 3(2.7) .
0.609”
4 18(26.1) 24(21.4)
5 48(69.5) 85(75.9)
Mean 4.65+0.56" 4.73+0.50 03227

" MeantStandard Deviation.
2 p value by 2 test.
) p value by rtest.
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Table 10. Diet Quality Index- International (DQI-I) of the

subjects
Skipping Eating
Variable breakfast breakfast Vafl;ez)
(n=069) (n=112)
Variety
(V)a"r‘:t‘y“(lf;’)od BOUP 16522550 12545214 0013
Xﬁt};foiiuioﬁ::g) 2.45:1.71 2524166 0.790
Adequacy
Vegetable group(5) 1.74+0.73 2.11£1.01 0.005
Fruit group(5) 1.59+1.75 1.97+£2.20 0.224
Grain group(5) 3.66+1.32 3.97+1.30 0.133
Fiber(5) 2.78+0.87 3.21+£0.99 0.003
Protein(5) 5.00+0.00 5.00+0.01 0.320
Iron(5) 3.49+0.99 3.83+0.94 0.023
Calcium(5) 3.05+1.00 3.30+1.06 0.125
Vitamin C(5) 2.97+1.30 3.40+1.27 0.030
Moderation
Total fat(6) 2.00£1.68 2.60+1.42 0.011
Saturated fat(6) 5.17£1.70 5.57+1.26 0.096
Cholesterol(6) 3.83+2.57 4.02+2.33 0.606
Sodium(6) 2.4342.26 2.04+2.10 0.229
Empty calorie foods(6) 3.48+2.34 3.40+2.22 0.826
Overall balance
Macronutrient 0.84+1.47 0.93+1.54 0.705
ratio(C:P:F)
Fatty acid ratio 0.78+1.58 1.11£1.78 0.215
(PUFA:MUFA:SFA)
Total DQI-I score 56.28+9.04 61.02+7.99 0.001

Y MeantStandard Deviation.
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