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Abstract

To assess the nutrient intakes and diet quality of middle school students living in Kangneung area, a dietary
survey using the 3-day food record was conducted with 226 subjects. Mean daily energy intake was 2114 +502
kcal with 61.6% of energy supplied by carbohydrate, 16.4% by protein and 22.0% by fat. As well as insuffi-
ciencies in calcium and iron intakes, the bioavailability of calcium and iron consumed is considered to low because
most of them came from plant origins. For calcium, iron, vitamin A, and vitamin Bg, the proportions of subjects
with intake levels less than 75% of RDA were all over 46%. The mean adequacy ratio (MIAR), an index of
overall dietary quality was 0.70 for males and 0.73 for females. The indexes of nutritional quality (INQ) were
over 1 for most nutrients except 4 nutrients; 0.48 of calcium, 0.64 of iron, 0.73 of vitamin A, and 0.79 of vitamin
B.. Nutrient intake levels less than 75% of RDA may be appropriate as a criteria for insufficiency of nutrient
intakes. Based on these results, it is evident that some of middle school students in Kangneung area did not
consume enough nutrients, especially calcium, iron and vitamin A.
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Table 1. Distribution of subjects by age and sex N (%)
Age Male Female Total
(years)
12 1C 0.9) 0C 0.0 10 04)
13 19( 16.2) 17( 15.6) 36( 15.9)
14 90( 76.9) 85( 78.0) 175( 77.4)
15 7 6.0) 7( 6.4) 14( 6.2)
Total 117(100.0) 109(100.0) 226(100.0)
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Table 2. Height, weight and BMI” of the subjects
Weight (kg)  BMI (kg/m?)

Height (cm)

Male 1649757 54.6+107 201+87
Female 157.7£54 46.8+6.6 18.8x£6.2
Total 161.5x75 50897 19.4£78
YBMI: Body mass index.
“Mean+ SD.

Table 3. General characteristics of the subjects

Characteristics N (%)
Mother's age (yr) 30~39 91(41.0)
40~49 126(56.7)

50 = 5 2.3)

Mother's education level Elementary school  2( 0.9)
Middle school 44(195)

High school 131(58.0)

College = 31(13.7)

Mother’s job Employed 96(42.5)
Unemployed 130(55.7)

Type of family Nuclear family  190(84.1)
Extended family  36(15.9)

Number of [amily members =3 20( 8.8
4 121(53.5)

5= 85(37.6)

Family’s income per month =100 46(20.4)
(10,000 won) 101~200 117(51.8)
201= 54(23.9)
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Table 4. Mean daily nuirient intake of subjects

Male (n=117)

Fernale (n=109)

Total (n=226)

Nutrient Mean CvY (%) Mean CV (%) Mean CV (%)
Energy (kcal)** 2256.0 269 1960.5 28.0 21135 23.8
Protein (g)* 73.0 42.3 65.0 375 717 3R.3
(%6kcal) 16.8 28.6 16.2 23.2 16.4 22.3
Fat (g) 58.1 39.2 50.1 51.1 54.2 474
(%6keal) 219 22.4 220 28.4 22.0 271.2
Carbohydrate (g)** 355.0 23.1 3125 37.8 3345 277
{%kcal) 61.3 18.2 61.8 24.3 61.6 21.3
Calcium (mg) 399.8 70.7 402.4 63.1 401.1 66.9
Phosphorous (mg)** 1071.2 50.1 9575 380 1016.4 457
Iron (mg) 115 84.3 10.6 63.9 11.1 775
Vitamin A (ugRE)* 462.0 &87.1 513.2 63.7 486.7 75.6
. Vitamin B: (mg) 14 64.3 1.1 455 1.2 58.3
Vitamin Bz (mg) 1.1 63.6 0.9 h5.6 1.0 60.0
Niacin (mg)** 16.5 62.4 13.0 43.9 14.8 58.1
Vitamin C (mg)** 58.3 79.6 74.0 &82.2 66.9 75.1

NCV : Coefficient of variation.

Mean daily nutrient intakes are significantly different between the two sex group by t-test (*p<0.05, **p<0.01).
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Food  Food Energy Protein FPat C—a00”  Cal- Phos oy A VitB VitB, Niacn  VitC

class group hydrate cium  phorus

Cereals 66.9 41.2 37.2 81.9 14.8 38.2 380 11.8 53.7 30.7 384 43

Potatoes 14 07 0.7 1.8 0.8 1.2 1.9 0.2 15 0.7 1.8 6.5

Sugars 36 15 49 4.2 56 1.0 7.9 0.2 0.8 2.5 0.8 0.0

Legumes 09 27 0.9 0.2 59 29 29 0.1 0.8 0.8 2.5 0.0

Seeds 0.1 0.1 0.2 0.1 0.4 0.2 04 0.0 0.2 0.1 0.1 0.0

Plant  Vegetables 19 4.2 0.9 2.2 156 7.2 10.7 426 8.2 10.0 5.8 40.6

foods  Fungi 0.0 0.1 0.0 00 0.0 0.1 0.1 0.0 0.2 0.6 05 0.0

Fruits 1.8 0.6 0.3 29 1.8 10 2b 1.1 53 29 14 29.6

Seaweeds 0.2 0.8 0.1 0.2 2.8 1.2 2.4 9.3 1.2 42 1.2 2.1

Qils 34 0.0 16.9 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0

Beverages 0.8 0.1 0.2 1.2 09 0.4 2.8 0.1 01 0.6 0.1 0.02

Seasonings 16 2.4 1.6 15 35 3.2 4.3 15.0 21 4.4 3.3 0.9

Subtotal 83.2 54.2 64.9 96.3 522 56.4 73.8 20.9 74.1 57.4 55.8 34.0

Meats 6.7 19.8 17.3 04 1.4 154 9.6 15 18.0 14.1 205 145

Eggs 2.8 64 7.4 0.1 4.0 6.5 6.0 11.9 25 11.0 0.3 0.0

Animal Fishes 44 15.8 53 13 22.2 15.0 9.4 0.8 26 b7 3.7 0.4

foods Milks 277 34 4.8 1.8 199 6.4 0.8 4.8 25 115 05 1.1

Oils 0.3 0.4 0.4 0.2 0.2 0.2 0.4 0.2 0.4 0.2 0.2 0.0

Others 0.01 0.01 0.0 0.01 0.03 0.01 0.1 0.0 0.0 0.01 0.0 0.02

Subtotal 16.8 458 35.2 3.8 478 43.6 26.2 19.1 26.0 42.6 442 16.0

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table 6. Nutrient intake of subjects as percentage of RDAY
(%)

Male (n=117) Female (n=109) Total (n=226)

Nutrient 2 7
Mean ?;Z ) Mean (C%V) Mean (CO/:/)
Energy 940 447 980 382 959 415
Protein 1114 3551 1001 375 1069 4886
Calcium 444 707 50.3  63.0 473 668
Phosphorus  119.0 50.2 1187 380 1193 446
Iron 641 &4.2 588 687 615 779
Vitamin A 660 &87.1 733 637 695  7h.7
Vitamin B; 1144 65.2 1095 415 1120 555
Vitamin B: 754 646 77.3 529 76.3  59.0
Niacin 102.8 625 1002 438 1016 544
Vitamin C 1166 968 1481 10941 1318 106b

]) 'RDA: Recommended dietary allowance for Koreans.
“CV: Coefficient of variation.
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Table 7. Proportion of subjects by ranges of percentage of RDAY (N=226)
. RDA<0.75 0.75<RDA<1.25 RDA=1725

Nutrient

Frequency % Frequency % Frequency %
Energy 73 32.3 108 478 45 199
Protein H8 25.7 105 46.5 63 279
Calcium 190 84.1 30 13.3 6 2.7
Phosphorus 39 17.3 96 42.5 91 40.3
Iron 173 76.5 36 159 17 75
Vitamin A 147 65.0 54 23.9 25 11.1
Vitamin B; 60 265 a9 43.8 67 296
Vitamin Be 131 58.0 72 31.9 23 10.2
Niacin 74 327 97 429 55 24.3
Vitaminn C 93 412 56 24.8 77 34.1

UYRDA: Recommended dietary allowance for Koreans.

Table 8. Nutrient adequacy ratio (NAR) of subjects
Male (n=117) Female (n=108) Total (n=226)

; D

Nutrient Mean C(:;/C) Mean (Cf:ﬁ/\of) Mean ((%,/Y)
Protein 0.8 228 0.85 22.6 086 227
Calcium 043 617 0.48 55.4 045 587
Phosphorus 089 215 0.91 176 050 197
Iron 055 462 053 46.6 054 483
Vitamin A* 055 55.1 0.64 46.1 059 509
Vitamin B, 086 22.7 0.87 21.9 087 223
Vitamin Bs 066 397 0.69 37.6 067 386
Niacin 080 297 0.64 24.7 082 273
Vitamin C 074  40.7 0.80 315 077 364
MAR? 0.70 247 0.73 285 0.72 238

PCV: Coefficient of variation.

“MAR: Mean adequacy ratio.

Nutrient adequacy ratios are significantly different between
the two sex group by t-test (*p<0.03).
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Table 9. Index of nutritional quality (INQ) of subjects
Male (n=117) Female (n=109) Total (n=226)

B vyl
Nutrient Mean ((’OZ ) Mean ((%,)0/; Mean 8}0[)
Protein™®** 117 222 1.04 202 111 225
Calcium 046 543 050 460 048 505
Phosphorus 1.27 220 1.25 232 126 230
Iron 069 739 058 448 064 641
Vitamin A 070 714 076 578 0.73 644
Vitamin B, 122 319 115 304 118 314
Vitamin B: 080 387 0.78 346 079 253
Niacin 109 385 107 383 1.08 389
Vitamin C* 120 723 152 954 136 875

YCV: Coefficient of variation.
Indexes of nuiritional quality are significantly different be-
tween the two sex group by t-test (*p<0.05, ***p<0.001).
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Table 10. Comparison of index of nutritional quality (INQ) by ranges of nutrient adequacy ratio (NAR) (N=226)
. NAR<0.5 D.H=NAR<0.75 0.75=<NAR<1
Nutrient
N (%) INQ N (%6) INQ N (%) INQ

Protein 20( 8.9) 0.93£0.29"% 38(16.8) 1.01%0.20° 168(74.3) 1.15£0.24°
Calcium 144(63.7) 0.36+0.14° 46(20.4) 0.65+0.22° 36(15.9) 0.77+0.20°
Phosphorus 11( 49) 0.85+0.27 28(12.4) 1.11+0.30° 187(82.7) 1.30+0.26°
Iron 111¢49.1) 047+0.12% 62(27.4) 058£0.14* 53(23.5) 1.05+067°
Vitamin A 95(42.0) 0.39+0.24° 52(23.0) 0.74+0.25" 79(35.0) 1.13+0.47°
Vitamin By 18¢ 3.0) 0.90%0.23° 42(18 6) 0.99+0.27° 166(73.5) 1.26+0.38°
Vitamin Bs 66(29.2) 053x0.22° 65(28.8) 0.73£0.20° 95(42.0) 0.98+0.27°
Niacin 27(11.9) 0.68*0.27° 47(20.8) 0.90+0.20° 152(67.3) 1.20+0.43°
Vitamin C 48(21.2) 052+027° 45(19.9) 0.78:-0.24° 133(58.8) 1.854+1.33°

"Mean£$.D.

“Means with different letters are significantly different at p<0.001 by Duncan’s multiple range test.
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