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Abstract

It is suggested that evaluation of diet quality may be a great indicator of nutritional assessment. The aim of this study
was to evaluate the diet quality of children and adolescents based on nutrient and food group intake and Diet Quality
Index-International (DQI-I). This survey was conducted through questionnaires and diet record survey to 477 students
(elementary school students; n= 131, middle school students; n= 136, and high school students; n=210). The results
showed that high school students were significantly more often to skip breakfast compared with the other groups. The
middle and high school students consumed significantly higher intakes of food and energy compared to the elementary
school students. Also the number of nutrients in Index of Nutritional Quality (INQ) < 1.0 of high school students were
significantly higher than that of elementary and middle school students. The Korean's dietary diversity score (KDDS)
of elementary school, middle school and high school students were 4.1, 4.4 and 4.3 respectively. The average DQI-I
of elementary school, middle school and high school students were 66.7, 65.5, and 63.7, respectively and there was
significant difference. Also, middle school students showed to have higher score in variety and adequacy category
compared with the other groups, and elementary school students appeared to have higher score in moderation category.
In conclusion, high school students appeared to have unhealthy dietary habits in terms of high frequency of skipping
breakfast and lower INQ and DQI-I score compared to the elementary school and middle school students. Therefore,
the proper dietary management should be needed for high school students. (Korean J Community Nutrition 15(1):

1~14, 2010)
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Table 1. Components of Diet Quality Index-International (DQI-1)"

Component Score Scoring criteria
Variety 0 - 20 points
Overall food group variety 0 - 15 points > 1 serving from each food group/d = 15
(meat/pouliry/fish/eggs; dairy/beans; grain; fruit; vegetable) Any 1 food group missing/d = 12

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 0 - 40 points
Vegetable group? 0 -5 points > 5% or 6*9 servings/d = 5, Oservings/d = 0
Fruits group? 0 - 5 points > 2%48 servings/d = 5, Oservings/d = 0
Grain group? 0 - 5 points >3.3%, 4% or 4.5% servings/d = 5, Oservings/d = 0
Fiber? 0 -5 points >20-30g/d=50g/d=0
Protein? 0 - 5 points >10% of energy/d = 5, 0% of energy/d = 0
[ron?® 0 -5 points >100% RI/d =5, 0% Rl/d =0
Calcium?® 0 -5 points >100% Rl/d =5, 0% Rl/d =0
Vitamin C¢ 0 - 5 points >100% RI/d = 5, 0% Rl/d = 0
Moderation 0 - 30 points
Total fat 0 - 6 points < 20% of tofal energy/d = 6

> 20 - 30% of total energy/d = 3

> 30% of total energy/d = 0
Saturated fat 0 - 6 points < 7% of fotal energy/d = 6

> 7 — 10% of total energy/d = 3

> 10% of total energy/d = 0

Cholesterol 0 - 6 points <300 mg/d = 6
> 300-400mg/d =3
> 400mg/d =0
Sodium 0 - 6 points <2400 mg/d =6

> 2400 -3400 mg/d = 3
> 3400mg/d =0
Empty calorie foods 0 - 6 points < 3% of fotal energy/d = 6
> 3 - 10% of total energy/d = 3
> 10% of total energy/d = 0

Overall balance 0 - 10 points

Macronutrient ration (carbohydrate : protein : fat)” 0 -6 points 55-65:10-20:15-20=6
52-68:8-21:13-23=14
50-70:7-22:12-25=2
Otherwise = 0

Fatty acid ratio (PUFA : MUFA : SFA) 0 -4 points PS=1-15andM/S=1-15=14
ElseifP/S=08-1.7and M/S=0.8-0.7 =2
Otherwise = 0

1) Reference; Yun et al., 2009, 2) Used as a contfinuous varioble, 3) Based on 2000 kcal diet for girls (12 — 19 years), 4) Based
on 2400 kcal diet for boys (12 — 14 years), 5) Based on 2600 kcal diet for boys (15— 19 years), 6) Scoring system based on the
Rl value for Korea, 7) Ratio of energy from carbohydrate to protein to fat following DRIs for Korean

Table 2. Anthropometric measurements and sex distribution of subjects

Variable Elementary school students Middle school students High school students Significance?
(n=131) (n=136) (n=210)
Age (yrs) 120 £ 0.0" 139+ 0.7° 171 £ 09° p < 0.001
Height (cm) 1520+ 7.8° 159.8 + 8.9° 167.4 + 8.6° p < 0.001
Weight (kg) 423 £ 11.7° 43.4 + 23.5° 57.4 + 18.2° p < 0.001
Sex Male 71(54.20)" 69 (50.74) 105 (50.00) x> = 0.5992
Female 60 (45.80) 67 (49.26) 105 (50.00) (of = 2)NSY

1) Mean * SD, 2) Significance as determined by ANOVA fest according to school, 3) Means with different superscript letters are
significantly different fromn each other by Duncan's multiple range test, 4) N (%), 5) Not significant
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Criteria Elementary school students  Middle school students High schoal students Significance”
(n=131) (n=1306) (n=210)
Frequency of meals (/week)
Breakfast 7 times 88 (68.22)? 74 (54.41) 88 (42.93)
5 — 6 times 11 ( 8.53) 17 (12.50) 28 (13.66) 2 = 23,9314
3 — 4 times 12( 9.30) 21 (15.44) 34 (16.59) df = 8) p'< 001
1 -2 times 9( 6.98) 11 ( 8.09) 18( 8.78)
Never 9( 6.98) 13 ( 9.56) 37 (18.05)
Lunch 7 times 119 (90.84) 120 (88.24) 173 (82.78)
5 — 6 times 7( 5.34) 11 ( 8.09) 25 (11.96) )
3 - 4times 1(0.76) 4( 2.94) 8( 3.83) X df::]g')éNA;?
1 —2tmes 3( 229 1(0.74) 0 ( 0.00)
Never 1(0.76) 0( 0.00 3( 1.44)
Dinner 7 imes 110 (84.62) 99 (73.33) 149 (71.29)
5 - 6 times 10( 7.69) 22 (16.30) 41 (19.62) 2 = 18,6720
3 — 4 times 3( 2371 12( 8.89) 14( 6.70) (df = 8) p'< 0.05
1 -2 times 5( 3.85) 2( 1.48) 3( 1.44)
Never 2( 1.54) 0( 0.00) 2( 0.9¢)
Reason of skipping meal
Lack of time 66 (50.38) 46 (33.82) 102 (48.80)
No appetite 30 (22.90) 41 (30.15) 33(15.79)
Indigestion 15(11.45) 15(11.03) 1( 5.26) x? = 30.1393
For weight control 5( 3.82) 18 (13.24) 28 (13.40) (df = 10)p < 0.001
Habitually 15(11.45) 16 (11.76) 33(15.79)
Other 0( 0.00) 0( 0.00 2( 0.9¢)
Regularity of meal time
Iregular 16(12.12) 20(14.71) 33(15.71) ,
Some times regular 56 (42.75) 56 (41.18) 75 (35.71) ’% df:=2'4:;]l\?sé
Regular 59 (45.04) 60(44.12) 102 (48.57)
Speed of meals
< 10 min. 23 (17.56) 25(18.38) 35(16.67)
10 — 20 min. 49 (37.40) 58 (42.65) 86 (40.95) x> = 3.8368
20 - 30 min. 38(29.01) 29(21.32) 61 (29.05) (df = 6)NS
>30 min. 21 (16.03) 24 (17.65) 28 (13.33)

1) Significance as determined

by yx*test, 2) N (%), 3) Not significant
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Table 4. Mean daily energy and nutrient infakes of subjects

Elementary school students

Middle school students

High school students

Variable (n=131) (n = 136) (n = 210) Significance?
Energy (kcal) 1729.6 £ 497.5™% 1956.9 £ 554.0° 1980.1 = 660.2° p < 0.001
Protein (Q) 660+ 20.7° 749 £ 24.9° 741 £ 28.2° p < 0.01
Animal protein 307 £ 14.8° 370 16.9° 364+ 21.1° p < 0.01
Plant protein 353+ 115 378+ 13.1 37.7+ 140 NS
Fat (Q) 424 £ 18.5° 56.1 £ 21.3° 558 + 28.1° p < 0.001
Animal fat 193+ 11.0° 27.6 £ 15.0° 269 £ 21.7° p < 0.001
Plant fat 231+ 12.9° 285+ 13.9° 289+ 16.0° p < 0.001
Carbohydrate (g) 271.4 £ 82.4° 288.8 £ 83.1%® 295.7 £ 93.1¢ p < 0.05
Fiber (Q) 16.9 = 5.8° 19.8 = 6.9° 175 6.6° p < 0.001
Vitamin A (R.E) 627.7 £ 393.0 7229 £ 334.3 6940 £ 389.9 NS
Retinol (ug) 109.9 £ 1105 1363+ 972 136.0 £ 126.1 NS
Carotene (ug) 2927.7 £ 2071.5 3341.7 £ 1842.9 3101.1 £ 2018.3 NS
Vitamin B, (MQ) 1.0 £ 0.4° 1.3 £ 0.4° 1.3 £ 0.6° p < 0.001
Vitamin B, (MQ) 1.0 £ 0.5 1.0 £ 0.4 1.1 £ 0.5 NS
Niacin (mg) 152 + 6.2 16.8 = 6.6 16.5 = 7.5 NS
Vitamin B, (MQ) 1.8 = 0.7° 25+ 1.0° 20+ 0.8° p < 0.001
Folate (ug) 2041 £ 826 2039+ 835 2064 =+ 93.4 NS
Vitamin C (Mg) 653 £ 34.8° 791 £ 42.9° 70.8 £ 42,3%® p < 0.05
Vitamin E (Mg o-TE) 13.8 £ 7.9° 16.6 £ 9.2° 14.8 8.1%° p <0.05
Calcium (mg) 449.9 £ 224.5° 522.7 £ 232.8° 497.0 £ 263.3® p < 0.05
Animal calcium 194.9 £ 160.6 2269 £ 161.5 2403 £ 214.6 NS
Plant calcium 2550 £ 113.8° 295.8 =+ 134.0° 256.7 £ 119.1° p < 0.01
Phosphorus (mg) 903.9 £ 316.3° 1009.0 £ 342.9° 983.3 £ 381.2® p < 0.05
Sodium (mg) 4214.8 £ 1643.9 43545 £ 1757.2 4228.4 £ 1563.6 NS
Potassium (mg) 23225 £ 895.0° 2836.2 £ 991.6° 2381.3 £ 1035.2° p < 0.001
Iron (MQ) 11.8 = 4.1 129 + 4.2 11.9 = 4.3 NS
Animal iron 29+ 1.5° 35+ 1.6° 33 £ 1.9° p < 0.05
Plant iron 9.0 3.5 9.4 £ 3.4 8.6 £ 3.3 NS
Zinc (mg) 8.6 = 3.1 9.0 £ 29 8.7 £ 3.2 NS
Cholesterol (Mmg) 2950 £ 191.0° 382.0 =+ 205.8° 334.6 + 228,9% p < 0.01
Saturated fat () 6.9 = 5.0° 12.3 = 6.6° 124+ 11.1° p < 0.001
Polyunsaturated fat (g) 7.4 £ 4.6° 109 = 6.0° 93 £ 5.6° p < 0.001
Monounsaturated fat (g) 8.0 x 5.5° 13.8 = 6.6° 132+ 11.1° p < 0.001
Energy of empty calorie food (kcal) 119.9 £ 1438 133.8 £ 183.1 159.4 £ 2123 NS
Energy distribution
% Carbohydrate 629 + 7.3° 59.2 + 6.7° 60.7 £ 7.3° p < 0.001
% Protein 154 £ 2.8 15.3 = 2.5 149 = 2.7 NS
% Fat 21.8 = 6.6° 255 + 6.2° 24.5 = 6.8° p < 0.001
1) Mean = SD

2) Significance as determined by ANOVA test according to school

3) Means with different superscript lefters are significantly different from each other by Duncan's multiple range test

4) Not significant
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AT dARe] A Al Sl thet Avk= Table 59+ 2
1:} 101 & }\1 /H_AEOL‘__ _12__6_6‘]-/\3?—01]}\1 1001.9 g, 5 Z’cﬂ—
AT 1151.6 g, 15T 1114.1 g0 & YEpteH, &
AT} 75T 2 AlE AF o] 25T u]
al frolH oz A Uebthp <0.01). 1Ak g AE
(p < 0.001), 5 (p < 0.001), F45(p < 0.001), %ﬂé
T (p <0.001) 9} 22 AErollM= Fegwo] the 7
off ulel o] o 2 AFHS Btk 28] 7
% of9lF (p <0.001) 2 HAHF (p <0.001) 9] HH7F

Table 6. Food intakes fromn each food group in subjects

)

ok
o,
~J

Ry

2 Tl ws) fodow A vehd W, §57
(p <0.001) @ 57 (p < 0.0D) oA = F8g+3} 1%
AR 02 07 e AH 2 1otk

4 NN A B

1) Y2 Y= (ND)

ek A3 1000 keald ZF oA Ao 2 31aty o
ok W% (ND) e thst A= Table 63} 2t} 2534
0] 79 A1EA i (p < 0.05), B8 (p < 0.001),

HE B, (p < 0.05), ¥4Hp < 0.01), 21 (p < 0.05),
EH(p<0.001), 454 H(p<0.001) @ o} (p<
0.001) ¥} 2= FFaelA] the el vlsl o4 o= =

2 NDE Hol HJU&, A% (p <0.001), =4 A<
0.001), IR B, (p < 0.001) ND2] 7% e} a1
Sl vlsl oA o= UHA| UElsith Fsae] A
- H]EF B, (p <0.001), BIEF C(p < 0.05), H]EF
E(p <0.05), Z- (p < 0.001), Z#H2H=(p < 0.05)9]
ND7} th el vlsl o] 4 0= =4 Yepskon, i
SgTS- Ao]AfA (p < 0.001), 2184 ZH5 (p < 0.001)
2 A (p < 0.001)0llA TF2 el v]al] o4 o vk
NDZ w3t}

Elementary school students

Middle school students

High school students

Variable (n—131) (n = 136) (= 210) Significance?
(g/day)

Total food 1001.9 £+ 333.4™% 1151.6 £ 389.3° 11141 £ 426.9° p <0.01

Cereals 314.6 £ 114.2 336.7 £ 123.6 3449 £ 131.2 NS¥

Potato and Starches 30.3 £ 46.9° 67.4 £ 62.6° 39.6 £ 53.5° p < 0.001

Sugars and Sweetners 66+ 138 9.1+ 123 67+ 85 NS

Pulses 270+ 352° 47.4 £ 51.4° 27.6 £ 39.9° p < 0.001

Nuts and Seeds 06+ 1.7 06 1.6 12+ 70 NS

Vegetables 284.5 + 138.4 298.3 = 186.0 278.7 £ 147.5 NS

Fungi and Mushrooms 16.1 £ 27.0° 35+ 10.7° 52+ 12.6° p < 0.001

Fruits 59.8 + 97.8 61.6 £ 175.8 65.3 £ 1429 NS

Meats 51.3 £ 41.3° 77.3 £ 53.4° 782 £ 75.4° p < 0.001

Eggs 335+ 37.1 410+ 411 38.4 = 421 NS

Fish and Shellfishes 575 £ 60.3° 359 £ 51.2° 38.7 £ 44.0° p < 0.001

Seaweeds 3.7+ 11.8 24+ 108 26t 7.3 NS

Milks 63.3 + 107.7° 99.8 £ 125.1° 112.3 £ 148.2° p < 0.01

Qils and Fat 9.4+ 65° 132+ 8.3° 105+ 7.0° p < 0.001

Beverages 42+ 230 44+ 172 145 £ 107.1 NS

Seasoning 30.5 £ 20.6° 442 £ 19.6° 32,6 £ 20.1° p < 0.001

1) Mean = SD

2) Significance as determined by ANOVA test according to school
3) Means with different superscript lefters are significantly different from each other by Duncan's multiple range test

4) Not significant
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Table 6. Nutrient density” of subjects

Elementary school students

Middle school students

High school students

Variable (n=131) (n = 136) (n = 210) Significance®
(/1000 keal)

Protein (g) 3846 6999 3833+ 6.17 37.202+  6.77 NS

Animal protein 17.99 = 7.69 1899 + 6.90 1797 £ 7.87 NS

Plant protein 20.47 + 3.87%9 19.34 £ 4.03° 19.25 £+  4.08° p < 0.05
Fat (Q) 24,23 = 7.29° 28.37 £ 6.93° 2723+ 7.52° p < 0.001

Animal fat 1093 £ 5.00° 13.99 £ 6.52° 12.85 £  7.40° p < 0.001

Plant fat 13.30 £ 6.24 1439 £ 5.35 1438 £ 6.06 NS
Carbohydrate (Q) 15717 £ 18.36° 148.10 = 16.87° 151.72 =+ 18.37° p < 0.001
Fiber (Q) 9.99 = 2.82° 10.33 £ 3.01° 8.94 £ 2728° p < 0.001
Vitamin A (R.E) 370.24 £ 234.37 379.67 £ 172.41 351.82 + 184.95 NS
Retinol (ug) 6226 + 62,64 71.92 £ 63.95 66.22 + 60.37 NS
Carotene (ug) 1733.82 + 1258.59 1749.92 + 958.06 1569.40 + 994.07 NS
Vitamin B, (MQ) 0.59 + 0.19° 068 £ 0.14° 067 £ 0.20° p < 0.001
Vitamin B, (MQ) 0.60 0.22° 053+ 0.13° 057 + 0.22% p <0.05
Niacin (mg) 8.90 = 2.64 8.64+ 229 8.38 £ 281 NS
Vitamin B, (MQ) 1.06 £ 0.34° 1.33 £ 0.50° 101 £ 0.33° p < 0.001
Folate (uQ) 120.57 £ 43.56° 106.70 £ 36.93° 106.28 £ 40.13° p <0.01
Vitamin C (Mg) 38.53 £ 18.20® 42,04 £ 26.43° 36,10 £ 18.22° p < 0.05
Vitamin E (Mg a-TE) 8.02 £ 4.06%® 848 £ 4.12° 7.43 £ 3.40° p < 0.05
Calcium (mg) 260.41 £ 108.36 269.67 £ 100.69 252.06 £ 110.58 NS

Animal calcium 111.57 £ 88.00 117.79 £ 86.08 120.84 = 102.44 NS

Plant calcium 148.84 £  56.80° 151.88 £ 52.33¢ 131.22 =+ 51.02° p < 0.001
Phosphorus (Mmg) 524.37 £ 107.83° 518.88 £ 106.68% 495,96 £ 106.93° p < 0.05
Sodium (mg) 2461.53 £ 720.83¢° 2235.38 £ 709.79° 2162.14 + 598.88° p < 0.001
Potassium (mg) 1367.62 £ 401.71° 1482.35 £ 462.64° 1204.43 £ 321.30° p < 0.001
Iron (MQ) 6.90 + 1.60° 6.64 £ 1.28° 615+ 1.61° p < 0.001

Animal iron 1.67 £ 0.85 1.78 £ 0.69 1.65+ 0.89 NS

Plant iron 523 + 1.62° 486 + 1.28° 450 £ 1.47° p < 0.001
Zinc (M) 499 + 1.15° 461+ 0.82° 440+ 0.85° p < 0.001
Cholesterol (mg) 172.02 £ 109.50° 198.72 £ 110.04° 165.26 = 103.11° p <0.05

1) Nutrient density =

2) Mean = SD

(Nutrient intake *1000) / energy infake

3) Significance as determined by ANOVA test according to school
4) Means with different superscript letters are significantly different from each other by Duncan's multiple range test

5) Not significant

no

o frela o w7 vt

) g9 By AR

o] vf oz

U} b

o A,

22 1000 keald 71 G490
HFo T Ve ngi‘ AL Ag ks A1 INQE
ZAVs A3p= Table 73 #oh 2
B,(p <0.01), Heletal (p < 0.01), 4Hp < 0.001), d  FUdx
(p <0.001) @ ol (p < 0.001) 2] INQ7} U2 el Bl 79 HE 7
HIER] B, (p < 0.00D)ll 1.0 w3k

M FEATI aresel vlsl frejA o vk INQ - A(
E BT =8 Tl

oﬂ

H v
745 HlEl B,(p < 0.00D) 9 Z), 1%
HIER C(p < 0.01) 2] INQ7} th 225

el s} felHo

A
H

2 = e o, sl &
HIER A (p < 0.05) oM 588wt 3 S8kt vls)
frojdow Wk INQE ¥el Wk <l (p
5] A mlER £

L

Yoig

el T°r91 Hqow l5741 LFERSTE B

14 0.6-0.79] s
o vt bl At 2
A1, HlER C, 249,
9] 35 5744 (W]Ek B
%, W)= ek,

WA (p < 0.01),

<0.05)¢] INQ=
T oo

Oﬂoﬂi INQ7}
sH82] 7% 371
), T 3714 (e B,,
o AL HIERD C,

A,



3 AEZ H4(KDDS) X MEZ MA IE (CMVFDO)
S

AFEL A5 (KDDS) 9] Aoh= Table 83} ek, A%
Ao 2580, S50, SSPeIA 247 417, 447,

4,38 0% Yeht} Fegat n5shgTo] 25T 1)
3 f-oA o7 =A YebkoH (p < 0.01), 2534 4
$ 0~340] H]go] 29.8%% T2 9.6%%} 155
9] 20.5%¢°1 vl3l] A o= =A vYeRTHp < 0.001).
AT A=) =2 A% AF 9" CMVEDO (Cereal,
Meat, Vegetable, Fruit, Dairy, Oil) ol 23l ZA}sF A1}
i Table 99} 2t} BE ollA] 3 RIAZ RIE7} =2 9
B> CMVFDO = 1110012 Z%387¢] 19.9%, %38t
ATe] 34.6%, 15T 23.8%7F 1E2] AAF e
B} RE EFSE AAIES HA)E ol A &
= A0 2 Yepth S8 15 F AR W
7} =& 3jEl& CMVFDO = 11101002 Z8H+9]
27.2%%} 115842 22.9%7}F A7} FA1FE A7)
7 o AFEIA S Ao E YRt Wb, 258l T
AR 2 97} =8 8 CMVFDO = 11110002, 2
9] 16.0%7F 152 AAF Hell fAlE7ok fA+=
FHA71F ol AFSH g Ao ® YERItH(p < 0.001).

5. DA

DQI-1 A5 vlwate] & A3} (Table 10), 258"
A= AAA = (moderation) 2] A% (p < 0.001) %
23 (p < 0.001) &) 57} ok 7ol vlal 2] 4] o
2 = Jelsken, FehddolM & el &5 (variety)

Table 7. Index of Nutritional Quality INQ)" of subjects

ZAuld v gA -9
o] Wiz FR2F A7t ATl vls) fold o2
=7 UEREoH (p < 0.01), B34 % (adequacy) 2] 4
F2(p <0.01), Z<(p <0.05) @ H]EM C(p <0.01)
Aol A9 FETelA ol o2 A vElsitt as
SATe] A AAd Bl FHaEE HgE A9l e o
Yol A TR Ftof] wla) W oS Bolch ek wdnk
Q1 A} 9 (balance) FEoNA = 7 F-2)3F Xfol7}
Ao}, WA DQI-1 Ao 25T, 8T 9 o
eI 242 F 1004 Rl 66.74, 65.5%, 63.7
Aoz Yeht 258487 DQI-1 A7) a1%5-sHol
Hl&l] o4 02 =7 YRkt (p < 0.05).

Table 8. Distribution of KDDS" of the subjects

Elementary Middle school High school

schoolstudents  students students  Significance
n=131) (1=13¢ (n=210)
KDDS
0-3 39(29.777  13(9.56)  43(20.48) ,2 _ 1 3641
4-5 85(64.89) 108(79.41) 139 (66.19)  (of = 4)
6 7(534 1501103 28(13.33) P <00017
Meon 4.1+ 1.0%9 44+ 09 43+11° p<0.01?

1) Korean's dietary diversity score = Each food group was gave
1 when food groups were consumed. For example, KDDS =
6 denotes that all food group (cereal, meat, vegetable,
fruit, dairy and oil food group) were consumed

2) N (%)

3) Mean £ SD

4) Significance as determined by y*test

5) Means with different superscript letters are significantly differ-
ent from each other by Duncan's multiple range test

6) Significance as determined by ANOVA test according to
school

Elementary school students

Middle school students

High school students

Variable (n=131) (= 136) (n = 210) Significance®
Protein 1.8 £ 0.3% 1.7 £ 0.3° 1.7 £ 0.3° p < 0.01
Vitamin A 1.2 + 0.7° 1.2 + 0.5° 1.1 + 0.5° p < 0.05
Vitamin B, 1.2 £ 0.4° 1.3 £ 0.3° 1.3 £ 0.4° p < 0.001
Vitamin B, 1.0 £ 0.4° 09 £0.2° 0.9 + 0.4° p <001
Niacin 1.4 = 0.4° 1.3 £ 0.3® 1.3 £ 0.4° p < 0.05
Vitamin B, 1.6 £ 0.5° 2.0 + 0.8° 1.5 £ 0.5° p < 0.001
Folate 0.7 £ 0.3 0.7 £ 0.2° 0.6 + 0.2° p < 0.001
Vitamin C 0.9 + 0.4%® 1.0 £ 0.6° 0.8 + 0.4° p < 0.01
Calcium 0.6 £ 0.2 0.6 £ 0.2 0.6 £ 0.3 NS?
Phosphorus 1.2 £ 0.2° 1.2 £ 0.3% 1.3 £ 0.3° p < 0.05
Iron 1.3 £ 0.3° 1.2 £ 0.2° 09 £+ 0.2° p < 0.001
Zinc 1.5 £ 0.3° 1.3 £ 0.2° 1.1 £ 0.2° p < 0.001

1) Index of Nufritional Quality (INQ) = [(nutrient infake/kcal infake) x 1000] / [(nutrient DRI/ kcal EER x 1000]

2) Mean = SD

3) Significance as determined by ANOVA test according to school
4) Means with different superscript letters are significantly different from each other by Duncan's multiple range test

5) Not significant
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Table 9. Distribution of food group intake pattern (CMVFDO) of the subjects

Elementary school students (n = 131) Middle school students (n = 136) High school students (n = 210) Significance”
Rank CMVDO? N (%) Rank CMVDO N (%) Rank CMVDO N (%)
1 111001 26(19.85) 1 111001 47 (34.56) 1 111001 50(23.81) X (;f79505)02
2 111100 21 (16.03) 2 111010 37 (27.21) 2 111010 48 (22.86) p < 0.001
3 101001 19 (14.50) 3 11111 15(11.03) 3 1111 28(13.33)

1) Significance as determined by y-test

2) CMVFDO = Ceredl, Meat, Vegetable, Fruit, Dairy and Oil food group: 1 = food group (s) present: 0 = food group (s) absent. For
example, CMVFDO = 111111 denotes that dll food group (cereal, medat, vegetable, fruit, dairy and oil food group) were consumed

Table 10. DQI-l of subjects

Elementary school students  Middle school students

High school students

Variable (n=131) (n = 136) (= 210) Significance?
Variety
Overall food group variety (15) 10.9 + 2.2V 11.4 £ 2.1 110+ 27 NS
Within-group variety for protein source (5) 4,6 + 0,999 4.8 £ 0.7° 44+ 1.3° p < 0.01
Adequacy
Vegetable group (5) 3.7%20 40+ 2.7 3.7t 19 NS
Fruit group (5) 10+ 1.6 10+ 29 11+ 24 NS
Grain group (5) 47 £ 1.6 48 £ 1.7 47 £ 1.7 NS
Fiber (5) 40+ 1.1° 4.3 + 0.9° 40+ 1.1° p < 0.01
Protein (5) 50+ 0.1 50+ 00 50+ 02 NS
Iron (5) 43+ 09° 4.4+ 09° 36+ 1.2° p < 0.001
Calcium (5) 24+ 12° 2,7 £ 1.2° 26+ 1.3%® p < 0.05
Vitamin C (5) 32+ 1.3° 35+ 1.3° 31+ 1.4° p <0.01
Moderation
Total fat (6) 3.9 £ 1.9° 28+ 1.8° 30+ 1.9° p < 0.001
Saturated fat (6) 5.7 £ 0.9° 50+ 1.9° 50+ 1.9° p < 0.001
Cholesterol (6) 4.6 + 1.5° 42 £ 1.5° 4.6 + 1.5° p < 0.05
Sodium (6) 1.4+ 22 1.3+ 22 1.3+ 22 NS
Empty calorie foods (6) 3.8+ 26 3.9+ 26 3.7+ 26 NS
Overall balance
Macronutrient ratio (C : P : F) (6) 1.9 + 2.2 14419 1.7+ 19 NS
Fatty acid ratio (PUFA : MUFA : SFA) (4) 09+ 1.6 12+ 1.8 1.0+ 1.7 NS
Total DQI-I Score 66.7 £ 9.1° 65.5 + 9.1% 63.7 = 10.6° p < 0.05
1) Mean = SD

2) Significance as defermined by ANOVA test according to school

3) Means with different superscript lefters are significantly different from each other by Duncan's multiple range test

4) Not significant

NdFe Hed 7%
n At ol=719} 7§/\Lﬂ7
= AI7IE, o] A
L ATE AAE A ATk 2F(1319), & SR AHFHE T
S (1367) ¥ 153 (210%) S tho = i &5 A AdS BN
W, A5 AE o S 9 S FAIFe R AFEE E o7
H7ek 4= = DQI-1(Diet Quality Index—Inter— W, &2] ¥}2] gl 2k
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obE Bl FadEe] ulEo] =2 Z1o% vEal Stk 2007
A A7 o 9kFAF (Ministry of Health, Welfare and
Family Affairs & Korea Center for Disease Control
and Prevention 2008)°] 2J5h4, $-gjue} =rle] o}x] 4
A& 21.4%%, AAAAHGE.9%) 2 AH2AHE.1%) ol
H]&j) Abgds] =) vERTh 123 6~114) oFs2] o A2
B2 11.4%= VEREeH | 12~184 F2de] 749 30.2%
F19~294] AR12] 42.5%01| o]o] F MR = #A] vrebst
. Hur 5 (2003)°] %, &, 1589 25l tis) 1
5 Aol ofshd oFIAARE M sh= S ] HlEo] %
S 61.5%, E3HY 55.4%, 158 45.3%= VFERY
NI T AFE o XAE SHA Feke A7t St
© 0% UeRth BESt o AALE T 1~23] o A=
= H1&<°] Kim & Shin(2008) 8] AellA= 48.4%= 1t
L 2 AR T e I 1~23] o) ofd
A2 BRI 43.4%8} ALK 2105 HRlth,  ATrelA=
TG oA 1~23] ol A 2= HlEo] 2o
23.3%, &8I 33.1%, 153NN 43.4%% =2
ol AAES HYloH, A& s Bt g e
50| =% ob AS5Hs 7 AL e BolEth

gk A4 o] el thal] 2 Aol A= 7] obs A
oA ARkl glojA 7k THE S SHES HIlo
), S} sl AlSEA S fletol el Hsh
Hl&o] 5 8el vlal fre]2 & =7 vEht A2 9] o
ol Aef=7 i 2lo]7) Ql= Ao 2 Helt) 2005 =7
A7 - kA (Ministry of Health and Welfare &
Korea Health Industry Development Institute
2006) el oJahd, 2AAHE AL olfrell tisl] ‘Alzte] glofA)
2ol SESh H]Eo] 7T~1240M= 16.2%, 13~19A4¢11A4
= 32.8%%E YRk ow, e ujgolr]= ARt ATz
AL Pl etar SEE ulEe] 7~1241014 0.0%, 13~19
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t}(Ro 2000). & A7 AR thiiate] JdaellA 1.0
o]de] INQ k& HAAT, 2 2 GAake] ¢ 255,
ZoHY, 5 slo A B 0.6~0.7 59 S FAE B
o] o]F9] PFAi AF FAVE A7 Ao R Azt
St TS o s At Ag 7tst A ATl %
2, o, A, vleRd A 9 BlERI B, 59 JekaelA 1
o]3ke] INQ #& B9 ow (Jang 2001; Kim & Cho
2001b), 13~194 H2dS oz 3 Aoy 7
%, ofed, A, vlell B, € datellA] INQ #ho] 1xH.t) vt
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12 - oFE3} H4nde] DQHIZ 71 E0 2 g Ake] A 7}

TolXe= 2 1582 DDS A7t 55 wHdel
4.28% 3.79% YERStTE, 3t 2 Aol 25 8o] &
shA v} 15l vl f-2ld 0% KDDS7F wekor, o]
= S 5l vlEl] s shdel] dFAH L F
A3 AFATE Fre A 0= WA et Aol AR S
Holar Qith o= A A vtk TP 9 A=
T 71 QTE S B = Q7] wlEel AeE A
ZrEh(Lee 5 2000).

2 Aeld Fe AET AFE" CMVFDO
(Cereal, Meat, Vegetable, Fruit, Dairy, Oil) ol 3l =
Abgt A}, BE oA A HAIE RIETE S s
CMVFDO = 1110012 25&4879] 19.9%, T2
34.6%, 1580 23.8%7F 7152 A} Wel 23}
THE X FAES HAVE o A = ALl
2 YERTE Park 5 (2005) 2] Aol o]k 13~194]
Ao e o AR AFEHE T - 2 AR
Ats HA 7]E ol AR & BlEo] 21.3%
2 7P A JEbste ], o ATtelA - 2 AR
e A 75 W ol AFIsHA] 98- vlEo] T8
9] A9 52.7% (Kim & Cho 2001a), 158 2] 7%
36.5% (Kim & Kim 2005)Z 7V B2 vl&-3 21|13t}
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gpotstal npehA] gk A gke] ek AAjeh] gt £ 7]
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AR AE 7K e, AE E SR E ' E
3 Qlo] Y { AF el AEE Ve
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A} EsA AL Z2YAHE JES 9 Empty calorie
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