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The Relationship betwee: the Diversity of Food Intake
and Nutrient Intake zzong Korean College Students
Participating in a Nutriticz Education Class via the Internet
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ABSTRACT

The purpose of this study was to evaluate the relationship between the diversity of food intake and nutrient intake
among Korean college students participating in a nutrition education class via the internet. The subjects were 796
college students throughout South Korea (278 males, 518 females). A 3 days dietary recall survey was conducted and
results were analyzed using the Computer-aided Nutritional Analysis Program. Dietary variety was assessed by DDS
(dietary diversity score), MBS (meal balance score), and DVS (dietary variety score). Dietary quality was assessed
by NAR (nutrient adequacy ratio), and MAR (mean adequacy ratio) . As the DDS, MBS and DVS increased, the NAR
and MAR improved. The subjects with a DDS of above 4 or a MBS of above 10 or a DVS of above 11 met two-thirds
of the Korean recommended dietary allowance for most nutrients. The DDS, MBS and DVS correlated positively and
significantly with the NAR and MAR. Associations between the NAR and high levels of DVS were more positive than
those between the NAR and the DDS. Based on these results, the food intake of these subjects was not adequate.
Specially, the dietary intake of calcium and iron were not adequate. Therefore, dietary guidelines should be made con-
sidering nutritional characteristics so as to improve the intake from all of the major food groups and provide a variety of
foods in their diets. (Korean J Community Nutrition 8(5) : 689 ~698, 2003)

KEY WORDS : college students * Nutrient Adequacy Ratio (NAR) - Mean Adequacy Ratio (MAR) - Dietary Diversity
Score (DDS) - Meal Balance Score (MBS) - Dietary Variety Score (DVS)
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ZARREALY o], AAAS A= Table 13 2t

AR AFTAE A DF I olgke B B
28 Zo7t ERTE o] F o B e
ZHA 3= FAlgkRe B40) lo, AgAle® sk o
A AAA Eu7t AEEEC] 65.1%2 HEY
34.9%°1 v)ate] woteh FARPEAE] dele S84 3
T+ 2377A4, 3 BF 21,7042 FoH0 2 UERgo
™ (p < 0.000), ©] 2ol YL HARF F Halet 8
AEo] Wolrel Ao g AlgH Hd A AFS F
818 17496 cm, 69.26 kg, AL 162,57 cm, 52.59
kgo g ol A 7 2} =l JUdFF (Korean Nutrition
Society 2000)°l A=) R 20~294] 2 A<

ZAA F2AZ(F 174 cm, 67 kg, 9 : 161 cm,

Male (N = 278) Female (N = 518) Total (N = 796) Significance

Age (years) 23.77 + 2.28" 21.70 + 2.43 242 + 257 p<0.000"**?
Height (cm) 174.96 £ 4.95 162.57 = 4.75 16691 + 9.63 p<0.000""*
Weight (kg) 69.26 £ 9.03 52.659 + 6.57 58.44 + 10.95 p <0.000°**
BMI (kg/m)® 22.59 + 2,60 19.89 + 2.26 20,84 + 271 p <0.000"""
Residence

Seoul 28 (10.1) 220 (42.5) 248 (31.1)

Incheon 65 (23.4) 33 ( 6.4) 98 (12.3)

Kyunggi 74 (26.6) 67 (12.9) 141 (17.7) p <0.000™*

Chungcheong 76 (27.3) 141 (27.2) 217 (27.3)

Kyungsang 35(12.2) 57 (11.1) 92 (11.6)
1 Mean = SD 2) #»x: p<0.001 by Student’s t-test

3) BMI (Body mass index) = Weight (kg) + Height (m)®
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Bl A (0.67), BlEM B, (0.59), BIEM C (0.66) 9
NARe] 0.75¢]312 AR 2/35FS WEAPIA 3
=), DDS7} 7V &2 5% Afole Z#(0.69) 3 v
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DDS 3 5 Total F-value

Male N =29 N =93 N =156 N =278

NAR? Protein 0.83 + 0.22% 0.89 +0.15° 0.95 + 0.10° 092 +0.14 12478
Calcium 0.50 + 0.19° 0.62 + 0.20° 0.81 £ 0.19° 071 +0.22 46,903
Phosphorous 0.94 + 0.15° 0.98 + 0.08° 1.00 + 0.02° 0.99 + 0.07 10327
Iron 0.72 + 0.24° 0.83 = 0.19° 091 +0.14° 0.86 +0.18 19.125™*
Vit A 0.72 + 0.25° 0.76 + 0.23° 0.85 + 0.18° 0.80 = 0.21 7.879"
Vit. By 0.83 + 0.23° 0.89 + 0.16° 0.96 + 0.09° 092 +0.14 13.194™*
Vit. B 0.55 + 0.20° 0.67 + 0.20° 0.80 + 0.18° 0.73 £ 0.21 28.769"*"
Niacin 0.76 + 0.24° 0.81 = 0.18° 0.89 £ 0.15° 085+ 0.18 12.022™

- - Vit. C __ ~ 075+026° 0.89 + 0.17° 0.99 + 0.06° ~093+015 47.710""

MARY T 073 +020° 082+013  091+010° 086+014 . 32.466"
Female N=24 N=125 N = 369 N =518

NAR Protein 0.88 = 0.19° 095+ 0.11° 0.96 + 0.09° 0.95 + 0.10 7.043"*
Calcium 041 £ 017° 0.60 + 0.19° 0.74 + 0.19° 0.69 + 0.21 55.012**"
Phosphorous 091 + 014 0.97 + 0.09" 0.99 + 0.06° 0.98 + 0.07 13,942
Iron 0.47 + 0.16° 0.66 + 0.20° 0.71 + 0.20° 0.69 + 0.20 17.632"""
Vit A 0.67 + 0.28° 0.74 + 0.22®° 0.77 +0.22° 076 + 0.22 3.161"
Vit. By 090 = 0.13° 0.96 + 0.10° 0.96 = 0.10° 0.96 = 0.10 5.372"
Vit. B 0.59 + 0.16° 0.74 = 0.19° 0.84 + 0.16° 0.81 +0.18 39.319"*"
Niacin 085+ 0.17° 091 £0.15° 092 +0.13° 092 +0.14 3.973"

MG 066023 088£020°  097010° 094016 7128

mMAR T 070 £ 014 082+012° 087 +010°  085+012 35.441°"

1) DDS counts the number of food groups consumed daily from major five food groups (dairy, meat, grain, fruit and vegetable).

The subject’s daily intake of a nutrient
RDA of that nutrient

2) NAR =

All NAR values are truncated at 1.0
3) Mean + SD

4) NARs and MAR are significantly different among DDS group by Duncan’s multiple range test for all nutrients (++: p<0.01, *»+: p<0.001)

5) MAR = —umof the NA!;s for 9 nutrients

Means with different letters in the same row are significantly different.
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Table 3. NAR of various nutrients by MBS"

MBS <6 7-9 10-13 =14 Total F-value

Male N=12 N = 80 N = 141 N =45 N = 278

NAR” Protein 0.60 £ 024 088 +0.13° 093x011° 1.00 £ 0.01° 092 +0.14 40.350"
Calcium 0.40 £0.15° 060 +0.19° 074+020° 092x011° 071 +022 39.628"*
Phosphorous 0.81 + 0.24° 0.99 + 0.05° 1.00 + 0.03° 1.00 + 0.00° 0.99 + 0.07 30.116™"
fron 0.51 £ 0.26° 082 £0.18° 088 +0.15° 0.98 + 0.05° 0.86 = 0.18 32162
Vit. A 049 +029° 077 +022° 081+020° 092+012° 080021 15.496™*
Vit. B, 056 £023° 090+014° 0951010 099+004 092+014 45772""
Vit. B, 038 +£0.19° 066 £0.18° 075+0.19° 090+0.12° 073 +021 327717
Niacin 055 +026° 080+018 087+015 097 +007° 085+0.18 27.363""
Vit. C 056 +027° 088 +0.17° 097 + 0.09° 100 +000° 093 =+0.15 47.950***

MAR 054 £021° 081 £012° 088=0.10° 006+004 086 +014 56263
Female N=26 N =103 N=3n N =78 N =518

NAR Protein 079 £017° 090+015° 098+006° 099+005  095=0.10 49.722**
Calcium 041 £0.18° 053 +017° 072+018  085+015° 069 +02] 75.062"**
Phosphorous 084 +0.16° 095+011° 1.00 = 0.02° 1.00 £ 002° 098 £007 53,523
Iron 045 +0.20° 058 +0.20° 072+0.18 077 £0.19° 069 +0.20 34.011""*
Vit. A 0.53 + 0.24° 065+ 023> 079 +£021° 0.87 £ 0.17° 0.76 = 0.22 29.630™"
Vit. By 0.82 +0.17° 0.90 + 0.15° 0.98 + 0.05° 0.99 + 0.04° 0.96 = 0.10 45,578™*
Vit, B, 055+ 0.18° 070=017° 084+ 0.16° 092 +0.12° 081+0.18 56.101""
Niacin 076 £ 0.19° 085018 094+0.11° 09009 092*0.14 28.071°**
Vit, C 0.64 £025° 084 +021° 098 +008° 1.00 £ 0.00°  0.94+0.16 ___z_ag._a_qg"*

MAR 065+014° 077 +012° 088+008° 093 +007° 085 +012 10309

1) MBS: Apply the DDS at breakfast, lunch and dinner.
The subject’s daily intake of a nutrient

2) NAR = RDA of that nutrient
All NAR values are truncated at 1.0
3) Mean + SD

4) NARs and MAR are significantly different among MBS group by Duncan’s multiple range test for alt nutrients (+x: p<0.001)
Means with different letters in the same column are significantly different.

Sum of the NARs for @ nutrients
9

5) MAR =
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2] MAR< 0.70°]9 DDS7} 5715kl whet MARe] #-2
A (p < 0.001) 2.2 F71351 DDS7} 4, 521 3% ko]
MARS 742} 0.82, 0912 F7I8I31 T o8t 2] MARS
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EFXY FHE e g A7 (Park T 1999), AJS o

Table 4. NAR of various nutrients by DVS"

dog 7t ARER 24417 FAEE AN A+ (Song &
Paik 1998) ol E UEIEE A1EF A3 9] tiekde| o)
3 Fokmfo] Wi 2oL & F Qirk

DDSE 7180 uf 7lUujt} 57¢] 21F& R3] 8
F 1538 A1 FdF=E AXstn ERTHEQ979) 8 24
o w2t 67 o]}, 7~94, 10~13%, 14~15%H o8 B&F
3 AAHFHE(MBS) ofl Wt 2 gokie] A3 E (NAR)
o} A7 AZEFMAR € A £ A3= Table 33
e}

ZA} tdAES] MBSOl WhE 7} 444 NARES
HEE G A4 MBS7t 7HF @& 60]8F 4 1 ¢
(0.81)& AQ)3E NARo] 0.75¢152 AR 2/3
FEE UFA7)A £ Ed, MBS7F 7~92 B¢ 2%

(0.60), vlEl B, (0.66)F A|&JstaE NARe] 0.750]

A)
=

oz AT 2355 VEAAD MBST M B

DVS <5 6-10 11-15 16—20 21-25 26— 30 Total F-value
Male N=7 N =102 N =105 N = 60 N=3 N = 277
NAR”  Protein 0.55 £ 0.25° 086 £ 0.13° 095+ 0.09° 099+ 003 1.00x000° 092+0.13 40316
Calcium 038 £ 027° 061 £020° 073 £020° 089 =012 095%=0.10° 071 022 27.864™"
Phosphorous 073+024° 098 £006° 1.00+001° 1.00=000° 1.00=000° 099 006 48258
Iron 045+ 024° 078 =018 091 +0.13° 096+ 005 100+000° 087 +0.18 37.752""
Vit A 037 £0.13° 071 £021° 085x0.17° 094+0.12° 100+000° 081 +021 30950
Vit. B, 059 +026° 088+015° 095+0.11° 099 +002° 098+ 004 092+0.14 22200
Vit. B, 043 = 0.25° 064+ 0.18° 0.75+ 020 0.88 = 0.12 093 +0.11° 073+ 020 23.480™""
Niacin 052 +027° 076+0.17° 089 +0.14° 096+ 008 100+ 000° 085+018 29.790"*"
Vit. C 073 £032° 088018 096+010° 1.00*002° 100+000° 093+0.15 12.183™**
MAR® 053 £ 022° 079 +012° 089+ 0.10° 096+ 004° 098 +003° 086+013 49731
Female N=2 N=19 N =184 N=174 N=125 N=13 N =517
NAR  Protein 062 £054° 084+019° 091 +012° 098 +007° 1.00+001° 1.00+000° 095+010 29491
Calcium 020 + 002° 049 £023° 060+ 020° 071 £0.18° 0.80+0.17% 093 +0.12° 069 £ 021 29295
Phosphorous 0.41 = 0.10° 0.89 + 0.18° 0.96 + 0.08° 100+ 003° 1.00=000° 100+ 0.00° 098+ 007 53.645™"
Iron 019 £013° 047 £022° 060+ 020° 071 £0.167 080016 095+ 009" 069020 34316
Vit A 025+ 016> 0.39+019° 065+020° 078019 093 +012* 1.00+000° 076+022 61.729"""
Vit. By 052 £024° 086+ 0.19° 093+0.11° 098+ 007° 099+ 005 100+000° 096=+0.10 22979
Vit. B, 021 £ 008" 066 = 024° 074+ 017 082 %016 090+ 0.13* 097 £008° 081 =0.18 27.654™"
Niacin 040 £ 033° 079 £022° 085016 095+010" 099 +004° 100+ 000" 092+ 014 34468
__MtC 070 043 072+032° 089+019° 097 £009° 099006 100+000° 094+016 19.976™
MAR 039 +013° 068 =016 079+0.11° 088+ 008 093+ 006® 098+ 003 085+012 70.488°"

1) DVS counts the total number of food consumed.

The subject’s daily intake of a nutrient

2) NAR = RDA of that nutrient
All NAR values are truncated at 1.0
3) Mean + SD

4) NARs and MAR are significantly different among DVS group by Kruskal-Wallis k-sample test (x+x: p<0.001)
Means with different letters in the same column are significantly different by Duncan’s multiple range test.

5) MAR = Sum of the NA|;s for 9 nutrients
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Table 5. Correlation coefficients between dietary variety and NAR
DDS" MBS DVs?
Male
NAR* Protein 0.288"*"  0.533™" 0.600™"
Calcium 0.500™" 0.597"" 0.563""
Phosphorous 0.254™ 0.370™ 0.453™
fron 0.347"* 0.525™ 0.607""
Vit A 0.228"" 0.383"" 0.566™"
Vit. By 0.296™ 0.499™* 0.495™
Vit. B2 0416 0.541*" 0.548""
Niacin 0.2817 0.526™* 0.567™"
Vit. C 0484 05307 0.426™
MaR® T a3t et oer2tt
Female
NAR Protein 0.145"" 0475  0.450"
Calcium 0.418™" 0.592"" 0.513™
Phosphorous 0.200™" 0.446™ 0.401™*
fron 0.228" 0417 0.539™"
Vit A 0.105™" 0.425™ 0.622™
Vit. B, 0.117™ 0.442"" 0.374"
Vit. B, 0.361" 0.545™" 0.478""
Niacin 0.108"" 0.401™ 0.482™"
Vit. C 0.443"* 0.542"" 0.36Zt*_ )
MAR 033" 0642 0654

1) DDS: number of major food groups consumed
2) DVS: total number of different food items consumed

The subject’s daily intake of a nutrient
RDA of that nutrient

All NAR values are truncated at 1.0
4) All values are significantly different (++: p<0.001)

3) NAR =

Sum of the NARs for 9@ nutrients
9

5) MAR =
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