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Objectives: The purpose of this study was to examine the biochemical characteristics, intake of energy,
and nutrients by household income levels of Korean adolescents aged 12 to 18 years.

Methods: Data from the 6th (2013 ~2015) Korea National Health and Nutrition Examination Survey
(KNHNES) were used for the study. A total of 1,839 (966 boys, 873 girls) subjects were included, and
they were divided into four income groups according to their household income level. We examined
general characteristics (gender, region of residence, skipping or not-skipping breakfast, lunch, dinner,
frequency of eating-out), anthropometric characteristics (height, weight, weight status), biochemical
characteristics (fasting plasma glucose, blood urea nitrogen, creatinine, triglycerides, cholesterol, HDL-
cholesterol, hemoglobin, and hematocrit), the quantitative intake of energy and nutrients using the
Korean Dietary Reference Intakes (KDRI), and the qualitative intake evaluated by the nutrition
adequacy ratio (NAR) and mean nutrition adequacy ratio (MAR) of the four groups.
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Results: There were significant differences by income group within the region of residence and the rate
of skipping breakfast, lunch, and dinner. The low-income group had a higher rate of skipping breakfast,
lunch, and dinner. According to the income group, there was a difference in the height of boys, and there
was no difference in the weight and obesity of boys and girls. In the biochemical characteristics, only the
hematocrit of girls showed differences by income group. The quantitative intake of energy and nutrients
compared with KDRI differed by income group. There were differences in energy, carbohydrates, proteins,
thiamin, riboflavin, niacin, and phosphorus levels in boys and protein, vitamin A, niacin, and sodium levels
in girls. The qualitative intake of energy and nutrients examined using NAR and MAR also differed
according to the income group. The NAR showed differences in calcium in boys and vitamin C and
calcium in girls. The MAR revealed differences in both boys and girls by income group.
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Conclusions: Among adolescents in the low-income group, the rate of skipping meals was high, and
the quantitative and qualitative intake of energy and some nutrients was low. It is suggested that the
nutritional intake can be improved by lowering the rate of skipping breakfast, lunch, dinner. We suggest
that even just providing breakfast in schools can be considered highly effective in improving the rate
of avoidance of skipping meals and improving nutrient intake. Also, we suggest that it is necessary to
improve the food environment, food availability, and food accessibility through national and social
support for low-household income adolescents.
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Table 1. General characteristics of the subjects by household income levels

Variables Low Low-Mid Mid-High High Total 12 P-value

Gender (n=201) (n = 436) (n = 558) (n = 484) (n=1,679)
Boy 43.0 57.3 52.2 52.3 52.4 12.165 0.015
Girl 57.0 42.7 47.8 47.7 47.6

Residence region (n =201) (n = 436) (n = 558) (n = 484) (n=1,679)
Urban 79.6 80.3 81.1 91.2 83.5 28.183 0.006
Rural 20.4 19.7 18.9 8.8 16.5

Breakfast (n=174) (n = 403) (n = 499) (n = 435) (n=1,511)
Skipped 46.6 31.6 29.4 26.9 31.5 25.253 0.001
Not-skipped 53.4 68.4 70.6 73.1 68.5

Lunch (n=174) (n = 403) (n = 499) (n = 435) (n=1,511)
Skipped 16.7 12.2 10.0 7.3 10.7 13.386 0.033
Not-skipped 83.3 87.8 90.0 92.7 89.3

Dinner (n=174) (n = 403) (n = 499) (n = 435) (n=1,511)
Skipped 12.9 7.2 8.3 4.4 7.5 14.239 0.012
Noft-skipped 87.1 92.8 91.7 95.6 925

Eating-out frequency (fimes/week) (n=174) (n =399 (n = 494) (n=432) (n=1,499)
=7 51.0 46.5 45.4 50.4 47.8 16.751 0.068
5~6 38.4 47.4 50.4 44.6 46.4
4 10.6 6.0 4.2 5.1 5.8

%

Al the estimates were produced by the complex sample analysis, using infegrated sample weight, fo represent the Korean population.
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Table 3. Biochemical characteristics of the boys by household income levels

ol 3leiM =

Variables Low Low-Mid Mid-High High Total 2/ F P-value
FPG (mg/dL) n=76 (n = 209) (n = 260) (n=216) (n=761)

> 100 9.9 5.8 12.8 9.4 9.5 6.729 0.146

70 ~ 100 90.1 94.2 87.2 90.6 90.5

Mean 91.37 £0.89  91.80 + 0.60 92,53 + 0.49 91.58 £ 053 91.82 +0.33 0.788 0.571
BUN (mg/dlL) (n=76) (n = 209) (n = 260) (n=216) (n=761)

> 22 1.1 0.3 09 0 0.5 - -

4 ~22 98.9 99.7 99.1 100.0 99.5

Mean 12.18 = 0.40 12.45 = 0.22 13.10 £ 0.19 12.91 =0.22 12.66 =0.13 2.538 0.335
Creatinine (mg/dl) (n=76 (n = 209) (n = 260) (n=216) (n=761)

07~15 88.7 83.4 76.4 78.9 80.4 6.844 0.109

<07 11.3 16.6 23.6 21.1 19.6

Mean 0.82 = 0.02 0.84 = 0.01 0.94 = 0.01 0.86 + 0.01 0.84 = 0.01 1.613 0.240
Triglyceride (mg/dL) n=76) (n = 209) (n = 260) (n=216) (n=761)

> 200 3.7 5.4 3.7 3.1 4.1 4216 0.434

150 ~ 199 8.1 5.7 5.7 2.9 5.1

<180 88.2 88.9 90.6 94.0 90.8

Mean 89.93 +6.80 87.82 +4.56 90.40 + 3.80 84.85 +4.02  88.25 + 253 0.373 0.933
Cholesterol (mg/dlL) (n=76) (n = 209) (n = 260) (n=216) (n=761)

> 240" 3.3 0 0 0 0.3 3.262 0.533

200 ~ 239" 3.2 2.9 2.6 4.3 3.2

< 200 93.5 97.1 97.4 95.7 96.5

Mean 16476 = 4.41 14794 =195 16126 +1.77 15216=1.91 151.563 =1.38 1.198 0.393
HDL chol (mg/dL) n=76 (n = 209) (n = 260) (n=216) (n=761)

= 60 11.0 10.9 14.4 13.9 12.9 2.078 0.940

40 ~ 60 75.5 74.8 73.5 72.8 73.9

< 40 13.4 14.3 12.1 13.3 13.2

Mean 4983 +1.19 4922 +0.70 49.58 + 0.63 49.39 £ 0.73  49.51 = 0.41 0.082 1.000
Hemoglobin (g/dl) (n=71) (n =203) (n = 252) (n=212) (n=738)

>17.5% 0.0 3.9 0.5 0 1.3 5.071 0.120

13.5 ~17.5% 98.4 95.3 95.8 96.9 96.2

<135 1.6 0.7 3.8 3.1 2.5

Mean 1510 £ 0.11 15.29 = 0.08 15.20 = 0.05 15.26 = 0.07 15.21 = 0.04 0.878 0.574
Hematocrit (%) (n=74) (n = 209) (n = 260) (n=215) (n = 758)

> 53% 0 0.3 0 0 0.1 3.233 0.302

41 ~ 539 96.8 92.7 91.2 91.9 92.4

<4 3.2 7.0 8.8 8.1 7.5

Mean 45,02 £+ 0.36  45.07 = 0.21 4519 +0.16 4526 + 020 4514 +0.13 0.236 1.000

% or Mean = S.E., adjusted by age
All the estimates were produced by the complex sample analysis, using integrated sample weight, to represent the Korean pop-

ulation.

1), 2), 3) Cells, being expected frequency less than 5, were combined for 4 test.
FPG, fasting plasma glucose; BUN, blood urea nitrogen; HDL-chol, high density lipoprotein-cholesterol
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Table 4. Biochemical characteristics of the girls by household income levels
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Variables Low Low-Mid Mid-High High Total v /F Pvalue
FPG (mg/dL) (n=284) (n=170) (n = 229) (n=197) (n = 680)

> 100 14.3 6.4 5.2 5.3 6.8 10.427 0.079

70 ~ 100 85.7 93.6 94.8 94.7 93.2

Mean 92.90 + 2.99 90.24 + 0.56 89.69 + 0.45 89.37 + 0.58 90.55 + 0.78 0.753 0.743
BUN (mg/dlL) (n=284) (n=170) (n = 229) (n=197) (n = 680)

> 22 0 1.3 0 0 0.3 - -

4~ 22 100.0 98.7 100.0 100.0 99.7

Mean 11.43 = 0.31 11.46 £ 0.25 11.08 = 0.23 11.28 = 0.27 11.31 £0.13 0.480 1.000
Credtinine (mg/aL) (n=84) (n=170) (n = 229) (n=197) (n = 680)

07~15 35.2 32.7 36.2 35.8 35.1 0.862 0.897

<07 64.8 67.3 63.8 64.2 64.9

Mean 0.67 = 0.01 0.68 = 0.01 0.67 = 0.01 0.66 = 0.01 0.67 = 0.00 0.470 0.771
Triglyceride (mg/dlL) (n=284) (n=170) (n = 229) (n=197) (n = 680)

> 200 2.9 1.9 2.0 1.7 2.0 0.792 0.882

150 ~ 199 4.0 2.6 3.6 4.4 3.6

<180 93.1 95.5 94.4 93.9 94.3

Mean 85.27 + 5.05 77.72 = 2.89 82.09 + 3.36 83.99 + 3.01 8227 +1.74 0.955 0.439
Cholesterol (mg/dL) (n=84) (n=170) (n = 229) (n=197) (n = 680)

> 240" 0 05 0 1.8 0.6 0.178 0.987

200 ~ 239" 8.5 7.9 8.6 7.6 8.1

< 200 91.5 91.6 91.4 90.5 91.2

Mean 165.56 = 3.11 160.77 =219 163.72 +1.99 165.08 = 2.28 163.79 = 1.22 0.802 0.521
HDL chol (mg/dL) (n=84) (n=170) (n = 229) (n=197) (n = 680)

= 60 23.7 19.2 26.8 30.5 255 6.901 0.524

40 ~ 60 68.0 72.8 65.3 63.9 67.1

< 40 8.3 8.0 8.0 5.6 7.4

Mean 52.46 + 1.38 52,28 + 0.75 53.76 + 0.82 54,23 + 0.79 53.18 + 0.49 1.334 1.237
Hemoglobin (g/dl) (n=83) (n=169) (n =227) (n=197) (n=676)

=12 90.8 90.3 93.4 97.0 93.3 5.291 0.285

<12 9.2 9.7 6.6 3.0 6.7

Mean 13.09 =0.14 13.17 £ 0.09 13.31 = 0.06 13.39 = 0.06 13.24 = 0.05 2.074 0.144
Hematocrit (%) (n=83) (n=169) (n = 227) (n=197) (n = 676)

> 462 0 05 0.4 0 0.2 6.023 0.225

36 ~ 467 90.5 93.7 95.8 97.3 94.9

< 36 9.5 58 3.9 2.7 4.8

Mean 39.93 +0.31° 3972 +0.23% 4035=+0.18° 4052 +0.18° 40.13 = 0.11 2.991 0.015

% or Mean = S.E., adjusted by age

All the estimates were produced by the complex sample analysis, using integrated sample weight, to represent the Korean pop-

ulation.

1), 2) Cels, being expected frequency less than 5, were combined for 4 test,
Different superscript letters in a row indicate significant difference at a = 0.05 by Bonferroni multiple comparison
FPG, fasting plasma glucose; BUN, blood urea nitrogen; HDL-chol, high density lipoprotein-cholesterol
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Table 6. Vitamin and mineral intakes of the boys by household income levels

. Low Low-Mid Mic-High High Tofal , ]
variables (n = 82) (n = 222) (n = 268) (n = 223) (n = 795) X Pvalue
Vitamin A

<EAR 717 56.0 54.3 52.0 55.9 10,516 0.236
EAR < < RNI 95 18,5 18.9 18.3 17.7
RNI = < UL 18.2 225 24.3 25.6 235
> UL 0.6 3.0 2.4 4.1 29
Thiamin
<EAR 247 6.3 5.0 6.6 7.8 39.823 < 0,001
EAR < < RNI 65 65 8.2 39 6.3
> RNI 68.8 87.1 86.9 89.5 85.8
Riboflavin
<EAR 51.7 457 32.0 359 39.2 19.948 0017
EAR < < RNI 12.1 19.2 17.4 16.9 17.3
> RNI 36.2 35.1 50.6 47.1 435
Niacin
<EAR 375 30.8 25.7 19.4 26.7 25.574 0.007
EAR < < RNI 15.0 18.0 18.4 28.1 20.6
RNI < < UL 36.1 40.4 406 327 37.9
> UL 1.5 10.8 15.2 19.8 14.8
Vitamin C
<EAR 66.9 7.7 66.1 65.7 67.8 16.226 0.161
EAR < < RNI 1.4 8.4 5.1 7.4 7.4
RNI < < UL) 208 19.9 28.9 269 24.8
>yl 0.9 0 0 0 0.1
Ca
<EAR 78.6 85.7 79.2 80.0 81.3 10.152 0.247
EAR < < RNI 8.4 8.7 1.0 7.2 9.0
RNI < < UL? 9.0 56 9.8 12.8 9.3
>y 4.1 0 0 0 0.4
P
<EAR 48.0 40.2 352 28.2 36.1 18.320 0.023
EAR < < RNI 12.2 17.0 12.9 21.8 16,5
RNI < < UL® 39.9 428 51.3 48.8 46.9
L 0 0 05 1.2 05
Fe
< EAR 377 29.1 24.8 25.0 27.5 15.557 0.220
EAR < < RNI 10,6 1.2 18.6 17.5 16.1
RNI < < UL 45.1 54.3 52.4 55.2 53.0
> UL 6.6 53 4 2.4 43
K
<A 78.2 73.9 67.3 69.3 70.9 5.026 0.289
> Al 21.8 26.1 32.7 307 29.1
Na
<A 17.1 6.9 6.2 9.3 8.4 8.601 0.068
SN 82.9 93.1 93.8 90.7 91.6

%

All the estimates were produced by the complex sample analysis, using integrated sample weight, to represent the Korean pop-
ulation.

1), 2), 3) Cells, being expected frequency less than 5, were combined for y? fest.

EAR, estimated average requirement; RNI, recommmended nufrition infake; UL, tolerable upper infake level; Al, adequate intake
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Table 7. Vitamin and mineral infakes of the girls by household income levels
) Low Low-Mid Mid-High High Total ) ’
Variables (h=92) (h=181) (n = 231) (n=212) (h=716) x Palue
Vitamin A
< EAR 71.0 49.9 59.4 50.9 56.5 16.186 0.046
EAR < <RNI 10.7 21.8 16.8 21.3 18.3
RNI < < ULY 18.3 25.9 23.1 26.0 23.8
= UL 0 2.3 0.8 1.8 1.3
Thiamin
< EAR 20.8 13.2 11.7 9.7 12.9 13.001 0.144
EAR < <RNI 12.2 7.4 8.6 13.2 10.1
> RNI 67.0 79.4 79.7 77.1 77.0
Riboflavin
< EAR 51.7 41.6 410 34.3 40.9 9.805 0.271
EAR < <RNI 11.4 16.0 13.3 15.2 14.2
= RNI 36.9 42.4 45.7 50.5 44.8
Niacin
< EAR 60.1 41.8 37.1 38.0 42.1 29.841 0.006
EAR < < RNI 19.6 27.7 21.3 24.7 23.6
RNl < < UL 14.2 27.1 35.6 34.2 29.8
> UL 6.1 3.3 6.0 3.0 4.5
Vitamin C
< EAR 77.8 71.2 69.8 73.9 72.5 4,202 0.794
EAR < <RNI 6.1 5.8 8.4 55 6.6
RNl < < UL 16.1 23.0 21.8 20.7 20.9
> UL
Ca
< EAR 90.6 86.6 84.8 87.9 87.0 5.222 0.646
EAR < <RNI 1.6 5.9 57 3.2 4.4
RNl < < UL 7.8 7.5 9.5 8.9 8.6
> UL
P
< EAR 73.9 60.7 63.0 58.1 62.8 14.998 0.058
EAR < <RNI 8.5 19.9 12.3 14.0 14.0
RNI < < UL? 16.9 19.4 24.2 27.9 22.9
> UL? 0.6 0 0.5 0 0.3
Fe
< EAR 58.9 47.8 46.0 46.4 48.6 7.317 0.439
EAR < <RNI 19.6 26.4 22.9 25.8 24.1
RNl < < UL 18.3 24.5 26.4 27.1 24,9
= UL 3.2 1.3 4.6 0.7 25
K
<Al 86.7 88.3 86.6 86.3 87.0 0.390 0.956
> Al 13.3 11.7 13.4 13.7 13.0
Na
<Al 34.9 16.3 18.7 18.9 20.8 12.895 0.028
= Al 65.1 83.7 81.3 81.1 79.2

%

All the estimates were produced by the complex sample analysis, using integrated sample weight, to represent the Korean pop-
ulation.

1), 2) Cels, being expected frequency less than 5, were combined for 4 test,

EAR, estimated average requirement; RNI, recommmended nufrition infake; UL, tolerable upper infake level; Al, adequate intake
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