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Abstract

The aim of this investigation was to assess the relationship between food habits and nutrient intake in college female
students. Nutrient intakes of 149 female subjects aged 19.3 y were determined by using 24-hr recall. The questionnaire
included general characteristics and food habits (frequency of breakfast and fast food intake). Body composition was deter-
mined by bioim- pedance analysis. Nutrient analysis was performed with Can pro software. Statistics were generated using
SAS 9.3 (SAS Institute, Cary, NC). Mean intake of energy, fiber, calcium, potassium. vitamin B, and vitamin C by the
subjects ware below KDRIs. The nutrients for which the largest proportion of subjects showed inadequate intakes (less than
the RI or AI) were potassium, calcium, vitamin C and fiber. Subjects that consumed fast food <6 times showed significantly
lower intakes of calcium, potassium, fiber, vitamin A, vitamin B¢ and vitamin C. Subjects who skipped breakfast more
frequently showed significantly lower intakes of energy, carbohydrate, fiber, calcium, iron, potassium, vitamin B, and vitamin
C than subjects who ate breakfast more frequently. This is strong evidence that higher intakes of nutrients such as potassium,
fiber, and calcium are associated with increased frequency of eating breakfast or decreased frequency of eating fast food.
Low calcium, fiber, and potassium intakes may thus lead to chronic diseases. Nutrition education can be an important

facilitator for improving nutrient intakes.
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Table 1. General characteristics and BMI in the subject

, o| A&

Variables Mean+S.D.
Age(yr) 19.5+3.4Y
Height(cm) 162.1£5.0
Weight(kg) 56.9£10.4
BMI(kg/m?)? 21.6+3.6
Body fat(%) 29.1£5.4
Abdominal fat 0.81£0.05

D MeantS.D.
? BMI : Body mass index.

Table 2. Distribution of BMI in the subjects

Variables N(%)
Underweight(BMI<18.5) 19(12.8)
Normal(18.5 < BMI < 23.0) 90(60.4)
Overweight(23.0<BMI < 25.0) 17(11.4)
Obesity(BMI>25.0) 23(15.4)

Table 3. Exercise and food habits in the subjects

Variables Items N(%)
Light 16(10.7)
Exerc‘lse héblt Moderate 33(22.2)
and intensity
No exercise 100(67.1)
<2/week 55(36.9)
Frequency of _
breakfast intake 3~ 4week 43(289)
> 5/week 51(34.2)
<1/week 48(32.2)
Frequency of 2 ~3/week 63(42.3)
fast food intake 4~ 5/week 24(16.1)
> 6/week 14( 9.4)
Yes 53(35.6)
Imbalanced diet
No 96(64.4)
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£ B]E0] 28.5%% Hud ART BXE A, A4 g%
Aol A Feluet A Aol TE= ol 15.8%, AE T
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Table 4. The nutrient intake and percentage of RNI in
the subjects

Variables Mean=S.D. Intake/RNI"(%)
Energy(kcal) 1,799.4+495 8% 85.7Y
Carbohydrate(g) 263.5+81.9 -
Protein(g) 69.6+£36.9 139.2
Lipid(g) 53.1£21.7 -
Dietary fiber(g) 16.3+6.7 81.7%
Ca(mg) 452.0+223.0 69.6
P(mg) 883.9+292.1 126.3
Fe(mg) 12.1+4.8 86.7
Na(g) 3.7+1.5 247.3%
K(g) 2.1£0.8 61.1%
Zn(mg) 7.8£2.9 98.4
Vit A(ug RE) 773.4+464.8 119.0
Vit Bi(mg) 1.2+0.8 109.1
Vit By(mg) 1.0£0.44 89.2
Vit Be¢(mg) 1.8+0.7 130.7
Niacin(mg) 15.1+6.7 108.1
Vit C(mg) 73.7+52.4 73.8
Vit E(mg) 14.746.8 147.99

RNI : Recommended nutrient intake by dietary reference
intakes for Koreans 2010.

Y MeantS.D.

? Estimated energy requirements by dietary reference intakes
for Koreans 2010.

Adequate intake by dietary reference intakes for Koreans
2010.
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Table 5. Nutrient intake of the subjects by obesity index
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Variables Underweight” (n=19) Normal (n=90) Overweight (n=17) Obesity (n=23)
Energy(kcal) 1,959.3+318.6% 1,785.3+532.2 1,692.1+557.8 1,801.6+408.7
Carbohydrate(g) 285.0+55.3 257.5485.2 260.2+102.7 271.9+70.3
Protein(g) 69.1£15.2 73.1£45.5 60.0+£19.0 63.4+14.0
Lipid(g) 59.7+15.8" 53.9+23 7% 45.2+17.7° 50.3+19.6%

Dietary fiber(g) 16.4+3.0 16.1£7.0 14.8+7.2 18.3£7.3
Ca(mg) 463.8+159.5 459.3+234.5 437542253 424.5+230.4
P(mg) 931.8+213.3 895.1£320.4 824.24284.6 844.6+236.2
Fe(mg) 12.043.1 12,4452 10.7+4.3 12.1+4.3
Na(g) 3.2+1.1 3.8+1.5 3.4+15 3.6+1.5
K(g) 2.1£0.5 2.1+0.8 2.1£1.0 2.240.7
Zn(mg) 8.142.5 8.043.1 7.6+3.2 7.342.4
Vit A(ug RE) 779.2+418.5 790.5+494.7 594.7+378.7 833.8+431.4
Vit B,(mg) 1.240.4 1.1+0.8 0.9+0.3 1.4+1.3
Vit By(mg) 1.240.4 1.0+0.4 0.9+0.4 0.9+0.3
Vit Be(mg) 1.9£0.6 1.8+0.7 1.540.6 1.9+0.7
Niacin(mg) 14.35.5 15.7£7.0 12.1£6.0 15.546.7
Vit C(mg) 66.9+28.7% 72.8+51.4® 60.0+59.3* 93.2462.9°
Vit E(mg) 16.245.3 14.5+6.8 12.546.9 16.1£7.6

) Body mass index :
2 MeantS.D.

<18.5 underweight, 18.5<normal<23.0, 23.0<overweight<25.0, >25.0 obesity.

) Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. The anthropometric characteristics and body com-
position in the subjects by exercise intensity

Light Moderate )

Variables (n=16) (n=33) Significance?
Height(cm) 161.8+4.59  162.2+5.2 NS
Weight(kg) 53.6+6.6 61.4+11.9 p<0.05
Lean mass(kg) 36.1£3.4 39.345.6 p<0.05
Fat mass(kg) 15.2+4.2 19.7+7.1 p<0.05
Body fat(%) 28.0+4.7 31.4+5.4 p<0.05
Abdominal fat 0.80+0.03 0.84+0.06 p<0.05
BMI(kg/m?) 20.542.2 23.3+4.2 p<0.05

Y Mean+S.D.

? Significance as determined by f-test.
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Table 7. Nutrient intake by frequency of breakfast intake
in the subjects

Variables <2/week 3 ~4/week > 5/week
(n=55) (n=43) (n=51)

Energy(kcal)  1,620.2+492.1"2 1,899.5+506.0° 1,915.8+447.9°
Carbohydrate(g)  232.4+71.9° 273.4+81.8°  291.4482.9°
Protein(g) 68.3+55.4 69.2+19.3 72.0421.2
Lipid(g) 50.7421.9 57.8423.1 5144212

E::('g 14.6:46.3" 15.846.3° 18.847.2°
Ca(mmg) 391.04206.3° 445542100 505.8+235.4°
P(mg) 789.7+309.2" 900.8£265.0°  971.9+278.3°
Fe(mg) 10.94+4.1° 12.3+5.4% 13.4+4.7°
Na(g) 32414 3.8+1.4% 42+1.6°
K(g) 1.940.7 2.240.9% 2.440.8°
Zn(mg) 7.143.0° 8.142.8® 8.6+2.8°
Vit A(ug RE)  748.2+512.0 708.8+401.4  837.7+454.8
Vit B(mg) 1.2+0.9 1.3+1.1 1.120.5
Vit By(mg) 1.0+0.4 1.120.5 12405
Vit By(mg) 1.6£0.7° 1.9+0.7%® 2.0+0.7°
Niacin(mg) 14.1£7.3 15.5+6.0 16.1+7.1
Vit C(mg) 75.2462.7° 60.0+30.0° 83.9£54.9°
Vit E(mg) 12.946.0° 15.947.6" 15.946.9°
D Mean+S.D.

? Values with different superscripts within the row are signi-
ficantly different at p<0.05 by Duncan's multiple range test.



48 2v)7} - ol

o]} sh= wrell Bls| U], Ao, ZE, H, #
HIEH E & 94 AF Tl mkv}
' AT A AHTH S A
ﬂ—} < uj ZHzb <k 73%, 60%, 54%=A W3- B
TolA ol A2E s A, FEHCRE o}
A& AFH e ZA-ET Aake] do| vn, JIEErt e

2 A, 1A AES wel AFAske] HvkEst
=Tl 3} tHHaire-Joshu et al 2011).

o]_;d/\l/\],_q H]I:oﬂ = -_qu]— M_Aak r,HH] /‘q—’ﬂ{ﬂt'%
Table 83} 2T} Table 404 Uehd o] 2+ oocﬂ\—
FBERND B3] ofHAALE F 53] oY HAHT A
RE o] HFHHERN)C] =2 Aoz Vel OM
o] 747y g ofAiol it RNI9F F 53] o) ol& A3t
= 7399 RNISH vl B 2o] A f= 81.7%C14 94.1%,

m rlo

Table 8. The nutrient intake and percentage of RNI by
frequency of breakfast intake in the subjects

Variables <2/week 3 ~4/week >5/week
(n=55) (n=43) (n=51)
Energy(kcal)” 772423479 90.3423.8° 91.2421.3°
Protein(g) 136.6£110.7 1380383 144.1+42.4
E;ZI‘(’;)Y 72.8431.6" 78.2431.1° 94.1236.1°
Ca(mg) 60.2431.7° 71.0+35.8° 77.8436.2°
P(mg) 112.8+44.2° 129.6+37.9° 138.8+39.8
Fe(mg) 77.9429.5" 87.2438.6° 96.0+33.6°
Na(g)” 213.8+92.0° 24812959  280.6+106.1°
K(g)” 53.7421.1° 62.2425.8% 68.8+23.0°
Zn(mg) 88.8+40.3° 101.3434.9®  107.3£34.5°
Vit A(ug RE)  115.1£78.8 108.3+61.2 128.9+70.0
Vit By(mg) 106.5+85.0 121.4£96.9 103.9441.2
Vit By(mg) 82.8433.5 90.339.2 96.3+41.0
Vit By(mg) 117.4453.4 131.7451.3® 145848 5°
Niacin(mg) 100.7+52.5 109.9+42.4 115.0£50.8
Vit C(mg) 75.2462.6° 59.3+29.9° 83.9+54.9°
Vit E(mg)" 128.9+59.7° 157.0+76.2° 159.4+68.8°

" Estimated energy requirements by dietary reference intakes
for Koreans 2010.

? MeanzS.D.

3 Values with different superscripts within the row are signi-
ficantly different at p<0.05.

9 Adequate intake by dietary reference intakes for Koreans
2010.
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Table 9. Nutrient intake per 1,000 kcal by frequency of
breakfast intake in the subjects

Variables <2/week 3 ~4/week >5/week
(n=55) (n=43) (n=51)
Protein(g) 35.0+15.4° 28.7£10.1° 27.747.6°
El;zt;rgy) 9.0+3.5% 8.342.6' 9.8+3.2°
Ca(mg) 239.6+:108.4  244.6£119.5  267.3+118.8
P(mg) 487341303  485.5+111.5 513.8+114.1
Fe(mg) 6.9+2.6 6.4+2.0 7.0+1.9
Na(g) 2.0+0.7 2.0+0.7 2.340.9
K(g) 1.240.4 1.1%0.4 1.3+0.4
Zn(mg) 4.4+13 43£1.0 4.5+1.1
Vit A(ug RE) 12409 1.0£0.7 1.0+0.4
Vit B,(mg) 0.7+0.5 1.0£0.5 1.0+0.2
Vit By(mg) 0.6+0.2 1.0£0.2 1.0+£0.2
Vit Be(mg) 1.0+£0.4 1.0£0.3 1.140.3
Niacin(mg) 8.7+3.6 8.242.6 8.4+2.7
Vit C(mg) 45.1£34.8° 32.0£15.8°  44.9+32.8°
Vit E(mg) 8.3+3.6 8.343.4 8.143.1
D Mean+S.D.

? Values with different superscripts within the row are signi-
ficantly different at p<0.05.
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Table 10. Anthropometric characteristics and body com-
position by frequency of breakfast intake in the subjects

Variables <2/week 3 ~4/week > 5/week
(n=55) (n=43) (n=51)

Height(cm) 161.8+4.9V  162.9+5.2 161.8+5.0
Weight(kg) 57.7+12.2 57.6+9.3 55.4+9.0
Lean mass(kg) 37.8£5.6 38.1+4.2 37.1+4.5
Fat mass(kg) 17.6£7.2 17.1£5.7 16.1£5.1
Body fat(%) 29.5+6.1 29.245.0 28.4+5.0
Abdominal fat 0.8+0.1 0.8+0.0 0.8+0.0
BMI(kg/m?) 22.0+4.4 21.6+2.9 21.143.2

Y Mean+S.D.
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Table 11. Nutrient intake of subjects by fast food frequency

Variables <1/week (n=48) 2~3/week (n=63) 4~5/week (n=24) >6/week (n=14)
Energy(kcal) 1,811.1+408.6" 1,819.7£515.8 1,768.3£572.5 1,721.24£571.1
Carbohydrate(g) 69.6+20.9 73.5+50.7 61.5+23.6 66.2+23.4
Protein(g) 49.2+17.0 53.7£21.9 56.7+25.0 59.1£31.1
Lipid(g) 273.3+72.4 265.4+85.6 252.1+84.9 241.7496.2

Dietary fiber(g) 18.2+6.8* 16.4+6.5% 13.4+5.8" 12.1£5.5°

Ca(mg) 534.4+192.1* 424.3£206.0% 369.8+218.1° 406.6+341.1%
P(mg) 940.4+267.6 882.7+275.9 771.4+315.3 874.3+383.4
Fe(mg) 12.9£4.0 11.4+4.7 12.0£4.9 12.9+7.7
Na(g) 3.9+1.7 3.6+1.3 3.4+1.6 3.5+1.4
K(g) 2.240.7° 2.2+0.8° 1.7+0.7° 1.6+0.5
Zn(mg) 8.242.7 7.943.0 73433 7.142.5
Vit A(ug RE) 863.7+492.3 804.4+471.2% 582.94350.7% 552.2+360.8"
Vit By(mg) 1.341.3 1.1£0.5 1.0£0.3 1.120.5
Vit By(mg) 1.0+£0.4 1.0+0.4 1.0£0.4 1.240.6
Vit Be(mg) 1.9+0.7* 1.9+0.6° 1.5+0.9% 1.4+0.5°
Niacin(mg) 16.1£7.2 15.346.7 13.3£6.2 14.1+6.5
Vit C(mg) 93.3+69.5° 67.8+35.9® 53.6+35.4 61.2+57.0°
Vit E(mg) 15.046.2 15.0+7.2 13.3+7.3 14.9+6.8
D Mean+S.D.

2 Values with different superscripts within the row are significantly different at p<0.05 by Duncan's multiple range test.
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