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Abstract

This study assessed the nutrient intake for Korean adolescents using the estimated usual intake. The usual intake
of 1,763 adolescents aged 12-17 years old was estimated from one-day 24-hour recall data in the 2010-2012
Korean National Health and Nutrition Survey. The nutrient intakes of four groups according to sex (male and
female) and age (12-14 and 15-17 years old) were then assessed in reference to the 2015 Dietary Reference Intakes
for Koreans. For macronutrients, the proportions of subjects below and above the Acceptable Macronutrient
Distribution Ranges (AMDR) were calculated. The Estimated Average Requirement (EAR) cut-point method was used
to assess insufficient intakes of protein, vitamin C, thiamin, riboflavin, niacin, calcium, phosphorus, and iron; the full
probability approach was used to assess the insufficient intake for iron among females. The proportions of subjects
over the Tolerable Upper Intake Levels for vitamin C, niacin, calcium, phosphorus, and iron and the proportions over
the Intake Goal for sodium were calculated to assess excessive intake. The proportions of subjects above AMDR for
carbohydrates ranged from 22.5% to 38.0% by group. The proportions of subjects by group with insufficient intake
for vitamin C, riboflavin, calcium, phosphorus, and iron ranged 29.1-39.7%, 22.5-34.3%, 73.1-89.3%, 14.3-43.6%,
and 23.2-55.5%, respectively. The proportions of subjects by group with excessive intake for sodium ranged from
91.5% to 99.3%. The results of this study represent important basic information to establish nutritional standards
for school lunches as well as to decide on relevant nutrition policies for adolescents.
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Table 1. Probability of Inadequate Iron Intakes in Females Aged 11-13 and 14-18 Years Old at Different Ranges of Usual Intake
- Ranges of usual intake (mg/day)
nsdomuy B 17— —
1) 10% bioavailability ~ 2) 12% bioavailability ~ 3) 18% bioavailability ~ 4) 18% bioavailability ~ 5) 12% bioavailability
0 > 259 >21.6 > 144 > 139 >20.9
0.04 23.0-25.9 19.2-21.6 12.8-14.4 12.3-13.9 18.5-20.9
0.08 20.2-23.0 16.8-19.2 11.2-12.8 10.8-12.3 16.2-18.5
0.15 17.6-20.2 14.7-16.8 9.8-11.2 9.3-10.8 14.0-16.2
0.25 16.1-17.6 13.4-14.7 8.9-9.8 8.5-9.3 12.7-14.0
0.35 14.8-16.1 12.3-13.4 8.2-89 7.8-7.3 1.7-12.7
0.45 13.9-14.8 11.6-12.3 7.7-82 7.3-6.8 109-11.7
0.55 13.0-13.9 10.8-11.6 7.2-7.7 6.8-7.3 10.2-10.9
0.65 12.0-13.0 10.0-10.8 6.7-7.2 6.2-6.8 9.3-10.2
0.75 11.1-12.0 9.3-10.0 6.2-6.7 5.7-6.2 8.6-9.3
0.85 9.8-11.1 8.2-9.3 5.4-6.2 5.0-5.7 7.5-8.6
093 8.8-9.8 7.3-8.2 49-54 4.4-5.0 6.7-7.5
0.96 8.1-8.8 6.8-7.3 45-49 4.1-44 6.1-6.7
1.00 <81 <68 <45 <41 <6.1

1) From 'An interactive 24-hour recall for assessing the adequacy of iron and zinc intakes in developing countries (2008) by Gibson, R. S. and Ferguson, E. L'[5]

2,3) Ranges obtained by converting 1)

4) Ranges are by the subtraction of 0.45 from 3), because the difference in iron requirements between 14-18 and 11-13 years old female groups with 18%
bioavailability were 0.45. From ‘School meals: Building blocks for healthy children (2008) by Institute of Medicine'[14]

5) Ranges obtained by converting 4)

Table 2. Korean Adolescents' Usual Intakes of Energy, Protein, and Percentages of Energy from Carbohydrate, Protein, and Fat

Standard Percentiles

Agelyr) Gender n(1,763) Mean = =g 10" 25" 50" 75" 90" 95"

Energy (keal) 12-14 Males 550 2415 28 1502 1653 1947 2350 2822 3277 3578
Females 466 1983 26 1165 1310 1586 1941 2336 2732 3005

15-17 Males 405 2601 36 1515 1768 2086 2532 3049 3520 3972

Females 342 20m 31 172 1357 1624 1929 2373 2731 3071

Protein (g) 12-14 Males 550 88.1 1.3 47.1 54.2 66.8 83.1 104.3 1229 143.8
Females 466 72.1 1.2 383 43.1 55.6 68.5 86.2 104.9 120.0

15-17 Males 405 99.1 1.9 525 59.8 723 93.2 118.9 143.8 168.9

Females 342 70.4 1.3 315 41.7 534 67.2 82.2 104.0 117.3

Carbohydrate (% energy) 12-14  Males 550 63.0 0.2 53.7 56.0 59.3 63.3 66.6 69.5 719
Females 466 63.3 0.2 54.7 57.1 60.1 63.4 66.5 69.6 71.6

15-17 Males 405 61.4 0.2 53.6 55.4 58.4 61.7 64.7 67.4 68.8

Females 342 62.6 0.4 51.4 53.6 583 62.7 66.8 71.1 73.2

Protein (% energy) 12-14  Males 550 14.4 0.1 12.2 12.7 13.4 14.2 15.3 16.1 16.9
Females 466 14.5 0.1 10.7 11.4 12.8 14.3 16.0 17.8 18.9

15-17 Males 405 14.9 0.1 12.2 12.8 13.6 14.7 16.0 17.4 18.1

Females 342 13.9 00 13.0 13.2 13.5 139 14.3 14.6 14.9

Fat (% energy) 12-14  Males 550 22.7 0.2 159 17.4 19.5 22.6 25.8 28.5 303
Females 466 22.7 0.2 17.7 18.5 20.3 228 249 27.0 28.3

15-17 Males 405 238 0.2 17.5 19.1 20.9 236 26.2 28.8 30.3

Females 342 23.7 0.3 15.6 17.2 20.3 235 26.8 304 332
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Table 3. Korean Adolescents' Usual Intakes of Vitamin A, Vitamin C, Thiamin, Riboflavin, and Niacin

Age (yr) Gender n (1,763) Mean St::‘:i?rd & 0" = Per:e(;:lles - 90" pye

Vitamin A (ug RE) 12-14  Males 550 878 29 324 371 506 680 996 1519 2067
Females 466 668 19 257 309 419 567 777 1156 1372

15-17 Males 405 936 32 355 406 566 760 110 1619 2142

Females 342 697 22 272 338 446 600 817 1195 1463

Vitamin C (mg) 12-14 Males 550 104.7 24 378 471 66.1 90.9 134.5 1779 2121
Females 466 97.1 25 339 423 58.3 84.1 1253 165.0 199.0

15-17 Males 405 105.1 2.7 40.2 47.6 64.8 95.7 129.7 1771 208.6

Females 342 96.4 2.7 35.1 43.6 59.8 86.5 121.6 160.4 207.8

Thiamin (mg) 12-14 Males 550 1.71 0.03 0.96 1.05 1.27 1.59 2.02 2.55 2.94
Females 466 1.39 0.02 0.70 0.81 1.04 1.30 1.69 2.09 2.33

15-17 Males 405 1.92 0.03 0.99 1.20 1.40 1.82 2.30 2.79 3.38

Females 342 1.31 0.02 0.69 0.81 1.01 1.27 1.55 1.81 2.18

Riboflavin (mg) 12-14 Males 550 1.61 0.02 0.85 0.98 1.23 1.52 1.95 2.33 2.62
Females 466 1.30 0.02 0.66 0.75 0.97 1.21 1.56 1.94 2.19

15-17 Males 405 1.68 0.03 0.91 1.01 1.26 1.62 2.03 2.50 2.75

Females 342 1.25 0.02 0.64 0.75 0.95 1.22 1.50 1.84 2.07

Niacin (mg NE) 12-14  Males 550 18.9 03 9.8 1.0 14.3 17.6 22.7 27.8 318
Females 466 (515 0.3 7.9 9.0 11.6 14.6 18.9 225 25.2

15-17 Males 405 21.0 0.4 10.6 123 15.5 19.8 24.9 323 36.2

Females 342 15.4 0.3 7.9 9.0 11.6 14.7 18.5 22.3 26.1

Table 4. Korean Adolescents' Usual Intakes of Calcium, Phosphorus, Sodium, and Iron

Age (yr) Gender n (1,763) Mean St::(::rd 5 e Py Per:e(:l;clles 75 90" 95"

Calcium (mg) 12-14  Males 550 598 10 291 337 423 569 718 908 1047
Females 466 495 9 223 270 350 473 589 756 867

15-17 Males 405 609 13 280 324 434 556 748 951 1088

Females 342 475 10 227 264 338 454 580 734 831

Phosphorus (mg) 12-14 Males 550 1382 18 798 895 1094 1336 1615 1915 2155
Females 466 1119 16 619 720 884 1092 1335 (555 1689

15-17 Males 405 1458 21 796 936 1152 1422 1733 2022 2172

Females 342 1080 18 596 688 844 1053 1260 1537 1647

Sodium (mg) 12-14 Males 550 4522 73 2274 2640 3285 4307 5412 6690 7585
Females 466 3888 75 1760 2112 2743 3642 4721 5989 6797

15-17 Males 405 5237 99 2645 3085 3917 4944 6204 7833 8913

Females 342 3729 81 1751 2073 2673 3488 4505 5609 6613

Iron (mg) 12-14  Males 550 145 0.3 6.8 8.0 103 133 16.9 228 26.6
Females 466 12.8 0.3 5.8 6.7 8.7 11.6 15.0 20.0 24.7

15-17 Males 405 16.5 0.4 73 8.4 11.2 14.5 19.9 26.7 323

Females 342 1.7 0.3 55 6.4 8.2 10.9 14.3 17.8 209
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Table 5. Percentage of Average Usual Energy Intake to EER among Korean Adolescents

1) Average usual energy

Percentage of average usual energy

Age yr) Gender 5071 intake (kcal) 2 () intake to EER (%) 1)/2) x 100
12-14 Males 550 2415 2500 96.6
Females 466 1983 2000 99.2
15-17 Males 405 2601 2700 96.3
Females 342 20M 2000 100.6

EER: Estimated Energy Requirement

Table 6. Proportion of Korean Adolescents with Insufficient and Excessive Intakes of Percentages of Energy from Carbohydrate, Protein, and Fat

Proportion of subjects below AMDR (%)

Proportion of subjects above AMDR (%)

Age (yr) Gender n (1,763) : :
Carbohydrate Protein Fat Carbohydrate Protein Fat
12-14 Males 550 7.8 0.0 33 355 0.0 5.6
Females 466 5.4 0.0 0.6 38.0 2.1 1.5
15-17 Males 405 8.6 0.0 0.2 225 1.0 5.7
Females 342 12.0 0.0 32 345 0.0 10.5

AMDR: Acceptable Macronutrient Distribution Range

AMDR for carbohydrate, protein, and fat are 55-65%, 7-20%, and 15-30%, respectively.
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Table 7. Proportion of Korean Adolescents with Insufficient and Excessive Nutrient Intakes

Age (yr) Gender 1 (1,763) Protein  Vitamin C  Thiamin  Riboflavin Niacin Calcium  Phosphorus Iron Sodium
Below EAR, %

12-14 Males 550 38 29.1 6.4 225 95 825 176 28.7 -
Females 466 7.5 39.7 17.0 273 210 893 393 NJA -

15-17 Males 405 40 380 6.7 343 121 73.1 143 232 -
Females 342 7.0 35.1 243 313 205 86.0 436 NJA -

Above UL or Intake Goal, %

12-14 Males 550 - 00" - - 00" 00" 00" 07" 97.6
Females 466 - 00" - - 00" 00" 00" 09" 929’

15-17 Males 405 - 00" - - 00" 00" 00" 12" 99.3?
Females 342 = 00" - = 00" 00" 00" 00" 91.5?

EAR: Estimated average requirement

UL: Tolerable upper intake level

1) Proportion of subjects above UL

2) Proportion of subjects above intake goal (2,000 mg/day)

Table 8. Probability of Inadequate Iron Intakes for Females Aged 12-14 and 15-17 Year Olds Using the Full Probability Approach

Females 12-14 yr (n=466) Females 15-17 yr (n=342)
. 2) Range of intake with the 3) Proportion of  4) Prevalence of  5) Range of intake with the 6) Proportion of  7) Prevalence of
1) Probability L . . o . .
of inadequacy probability of inadequacy  females with inadequacy probability of inadequacy ~ females with inadequacy
(12% bioavailability) intake in this (%) 1)x3) (12% bioavailability) intake in this (9%) 1)x6)
(mg/day) range (%) (mg/day) range (%)

0 > 209 8.6 0.00 >21.6 3.8 0.00
0.04 18.5-20.9 54 0.22 19.2-21.6 3.8 0.15
0.08 16.2-18.5 7.5 0.60 16.8-19.2 47 0.38
0.15 14.0-16.2 9.2 1.38 14.7-16.8 10.5 1.58
0.25 12.7-14.0 9.4 2.35 13.4-14.7 53 1.33
0.35 1.7-12.7 9.2 3.22 12.3-13.4 1.1 3.89
0.45 10.9-11.7 6.0 2.70 11.6-12.3 50 2.25
0.55 10.2-10.9 54 2.97 10.8-11.6 6.7 3.69
0.65 9.3-10.2 8.4 5.46 10.0-10.8 8.8 5.72
0.75 8.6-9.3 6.7 5.03 9.3-10.0 7.0 5.25
0.85 7.5-8.6 6.9 5.87 8.2-9.3 9.4 7.99
0.93 6.7-7.5 7.1 6.60 7.3-8.2 6.7 6.23
0.96 6.1-6.7 39 3.74 6.8-7.3 3.2 3.07
1.00 <6.1 6.4 6.40 <68 14.0 14.00

Total probability

of inadequate

46.54 55.53

intakes for
females (%)

1,2,5) From table 1 in this study
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