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Dietary Intake and Nutritional Status of Children and Adolescent According to the Meal Frequency:
The 7th (2016—2018) Korean National Health and Nutrition Examination Survey

Yonghoon Ji, Junhee Park, Jun-Hyun Yoo*
Department of Family Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: Children and adolescents growth and development rapidly, thus it is critical to meet their nutritional needs. Understanding their dietary
patterns is crucial for providing proper dietary education. The goal of study is to investigate dietary and nutritional habits of children and adolescents
based on the frequency of regular meals.

Methods: Using data obtained from the 7th Korea National Health and Nutrition Examination Survey, a total of 3,036 children and adolescents aged 6
to 18 years were divided into three groups based on meal intake regularity: 3 meals regular diet (MRD), 2MRD, and 1 meal regular or irregular diet.
The nutrient intakes in accordance with the 2020 Korean Dietary Reference Intakes were calculated using the 24-hour recall method. A generalized
linear model was used to perform a multivariable analysis.

Results: Participants who ate three regular meals per day had better subjective health and a thinner perception of their body shape compared to other
participants. Meal skipping was more common in grandparents households. The 3MRD group consumed more seeds, nuts, fish, whereas the TMRD
group consumed more beverages and fats. As the frequency of meals decreased, the proportion of carbohydrates in nutrient uptake decreased
(from 61.36% to 59.04%) and fats increased (from 23.57% to 25.26%). The proportion of people consuming less than the estimated average
requirement for energy and all nutrients increased significantly in the TMRD group compared to the 3MRD group.

Conclusion: Regular breakfast-lunch-dinner meal group had a more adequate nutrition status and health than low frequency meal groups.
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Table 1. General characteristics of the subjects according to the meal frequency

Variable 3MRD 2MRD 1TMRD P-value?
Total (n=3,036) 2,070 852 114
Age (y) <0.001
6-8 686 (33.1) 153 (18.0) 1(0.9)
9-11 612 (29.6) 163 (19.1) 9(7.9)
12-14 411 (19.9) 225 (26.4) 25(21.9)
15-18 361(17.4) 311 (36.5) 79 (69.3)
Average age 11.51+0.12 13.59+0.16 15.99+0.22 <0.001¢
Sex <0.001
Male 1,076 (52.0) 448 (52.6) 30 (26.3)
Female 994 (48.0) 404 (47 .4) 84 (73.7)
Income level <0.001
Low 138 (6.7) 109 (12.8) 17 (14.9)
Middle-low 487 (23.6) 261 (30.7) 24 (21.1)
Middle-high 718 (34.7) 262 (30.8) 43 (37.7)
High 724 (35.0) 219 (25.7) 30(26.3)
Place of residence 0.673
Urban 910 (44.0) 367 (43.1) 54 (47 4)
Rural® 1,160 (56.0) 485 (56.9) 60 (52.6)
Living stasis <0.001
Two parents households 1,830 (88.4) 687 (80.9) 93 (82.3)
Other households® 240 (11.6) 162 (19.1) 20(17.7)
Dietary supplement
Yes 993 (48.0) 242 (28.4) 19(16.7) <0.001
Subjective health level <0.001
Good 1,400 (72.1) 476 (60.6) 52 (50.5)
Well 492 (25.3) 265 (33.8) 42 (40.8)
Bad 49 (2.5) 44 (5.6) 9(8.7)
Subjective body shape <0.001
Thin 663 (34.2) 240 (30.6) 28 (27.2)
Normal 808 (41.6) 307 (39.1) 29 (28.2)
Obese 470 (24.2) 238(30.3) 46 (44.7)
Anthropometric
Height (cm)© 152.70+0.24 152.48+0.35 149.74+0.83 0.004¢
Weight (kg)* 47.66+0.32 47.96+0.51 46.71+1.39 0.666°
BMI (kg/m?)c 19.69+0.10 19.81+0.17 19.82+0.43 0.798¢
WC (cm)© 66.55+0.26 66.68+0.42 66.44+1.12 0.963¢

Values are presented as number only, unweighted number (%) or estimated meantstandard error.

MRD, meals regular diet; BMI, body mass index; WC, waist circumference.
?Area except urban.

bSingle parent or single grandparent or two grandparents households.
‘Adjusted with age and sex.

9P-values are obtained by cross-tabulation analysis (Pearson's chi-squared test) in complex sample designs.

eP-values are obtained by general linear model analysis in complex sample design.
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Table 2. Food intake of the subjects according to the meal frequency

Variable 3MRD 2MRD 1TMRD P-value

Total (n=3,036) 2,070 852 114

Total food (g/day) 1,353.35+10.40 1,327.78+16.68 1,324.48+33.70 0.382
Cereal and grain products (g/day) 312.3643.23 315.114£5.26 317.86+£13.02 0.851
Potatoes and starches (g/day) 48.99+2 89 43.6313.15 55.22+15.12 0.331
Vegetables (g/day) 176.40+3.78 160.33+5.37 166.39+12.04 0.051
Seaweeds" (g/day) 38.58+2.84 37.79+5.83 21.03+6.30 0.042
Meat and their products (g/day) 142.27+3.88 154.81+6.48 171.39+17.60 0.099
Eggs (g/day) 47.37+2 .34 41.90+2.04 40.87+7.00 0.210
Legumes (g/day) 35.84+0.2.21 37.99+4.12 27.30+7.89 0.458
Seeds and nuts* (g/day) 4.53+0.59 2.97+0.62 1.03+0.72 0.011
Mushrooms (g/day) 11.05+0.77 10.15£1.12 18.48+7.63 0.466
Fish and selfish* (g/day) 89.96+4.16 89.20+6.14 60.94+10.11 0.030
Fruits* (g/day) 198.63+7.21 166.82+10.51 145.63+27.20 0.016
Sugars and sweets (g/day) 15.74+0.91 17.38%1.25 16.89+2.77 0.589
Seasonings (g/day) 31.37+1.12 32.99+1.63 27.67+2.32 0.180
Milk and dairy products (g/day) 256.96+5.67 261.10£10.33 213.12422.28 0.141
Beverages* (g/day) 292.19£10.36 342.28+17.05 375.87+£37.56 0.012
Oil and fats* (g/day) 7.77+0.23 8.30£0.37 10.77£1.15 0.032
Other food (g/day) 6.66+2.09 5.28+2.17 - 0.586

Values are presented as estimated meantstandard error adjusted with age, sex, and energy intake.
MRD, meals regular diet.
P-values are obtained by general linear model analysis in complex sample design. *Signifies P<0.05.
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Figure 1. Proportion of carbohydrate, protein, fat and intake among
total energy intake. Percentage presented as estimated meanzstan-
dard error. carbohydrate, 4 kcal/g; protein, 4 kcal/g; fat, 9 kcal/g.
3MRD (n=2,070; carbohydrate 61.36%+0.91%, protein 14.29%%*
0.04%, fat 23.57%+0.08%), 2MRD (n=852; carbohydrate 60.28%*
0.10%, protein 14.29%+0.04%, fat 24.37%+0.09%), 1TMRD
(n=114; carbohydrate 59.04%+0.11%, protein 14.74%+0.05%, fat
25.26%+0.09%). MRD, meals regular diet.

Table 3. Energy and nutrient intakes of subjects according to the meal frequency

Variable 3MRD 2MRD TMRD P-value
Total (n=3,036) 2,070 852 114
Energy intake (kcal)™ 2,104.71+24.49 1,856.50+31.82 1,614.90+101.40 <0.0012
Water (g) 752.04+£10.25 726.94+15.30 720.41+£34.63 0.338
Dietary fiber (g)* 19.80+0.26 18.60+0.41 17.97+0.86 0.014
Carbohydrates (g)** 303.72+1.57 293.63+2.73 288.57+6.11 0.001
Protein (g) 72.35+0.64 72.05+0.82 73.52+2.82 0.852
Fat (g) 53.22+0.58 57.19+1.03 59.89+2.00 <0.001
Saturated Fat (g) 19.11+0.28 20.02+0.42 21.40+1.09 0.052
Cholesterol (mg) 271.66%6.70 261.07+6.44 277.30+20.77 0.436
Total sugars (g) 69.79+1.03 70.45+1.63 73.36+3.59 0.640
Sodium (mg) 2,864.72+33.10 2,854.97+51.36 3,002.91+119.29 0.504
Potassium (mg)** 2,387.18+22.04 2,198.05+29.01 2,279.29+79.94 <0.001
Calcium (mg)* 529.19+£7.95 507.14+11.22 467.04+21.64 0.021
Phosphorous (mg)** 1,058.83+8.43 1,004.84+11.04 989.10+22.50 <0.001
Iron (mg)** 10.80+0.14 9.94+0.18 9.50+0.44 <0.001
Vitamin A (ugRE)** 377.65+9.48 331.27£10.18 343.96+22.63 0.004
Beta-carotene (ug)** 1,878.30+43.68 1,670.58157.06 1,840.20+168.41 0.009
Retinol (ug)* 220.28+8.70 191.2449.08 188.88+18.56 0.048
Thiamine (mg)** 1.37£0.02 1.27+0.02 1.18+0.05 <0.001
Riboflavin (mg) 1.63£0.02 1.62+0.03 1.58+0.06 0.735
Niacin (mg) 12.09+0.14 12.01+0.22 12.19+0.63 0.936
Vitamin C (mg) 59.79+1.82 53.10£2.79 71.90+£11.76 0.080

Values are presented as estimated meantstandard error adjusted with age, sex, and energy intake.

MRD, meals regular diet.

?Adjusted with age and sex.

P-values are obtained by general linear model analysis in complex sample design. *Signifies P<0.05. **Signifies P<0.01.
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keal)oll w13} frojm|siA 2A] AFH A HMGFA AP<0.00),  7HEES o ©dhE, S, 2|3 87 dYa B FAA A
1(P=0.009), ElOFI(P<0.00)N A= 214 AAF HIE7E A2 50 7] AARI] vl o 7] AATe 2 A5 Hat o tiv]
FomlsHA AA HFSHAAT Bt Do ] AFHF AFE A AA AdFoks AFY HIEo] fYulsHA St 3] Al 7]
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Table 4. Inadequacy of micronutrient compared by estimated average requirement

Variable 3MRD 2MRD TMRD P-value
Total (n=3,036) 2,070 852 114
Energy intake (kcal)** 18.37+24.27 -228.09+31.90 -366.93+103.11 <0.0012
Carbohydrates (g)** 203.72+£1.57 193.63+2.73 188.57+6.11 0.001
Protein (g) 29.08+0.64 28.74+0.84 32.44+2 94 0.453
Calcium (mg) -163.65+7.86 -187.97+11.41 -209.86+21.45 0.063
Phosphorous (mg)** 163.02+8.99 116.07£12.13 135.99+24 61 0.009
Iron (mg)** 1.21£0.13 0.29+0.18 0.12+0.45 <0.001
Vitamin A (ugRAE)** -74.80£9.43 -122.04+10.66 -79.18+24.04 0.003
Thiamine (mg)** 0.54+0.02 0.44+0.03 0.40+0.05 0.001
Riboflavin (mg) 0.64+0.02 0.62+0.03 0.64+0.06 0.916
Niacin (mg) 1.97+0.14 1.88+0.23 2.51+0.65 0.641
Vitamin C (mg) -4.31+1.83 -11.1742.77 8.98+11.83 0.065

Values are presented as estimated meantstandard error adjusted with age, sex, and energy intake.

MRD, meals regular diet.

2Adjusted with age and sex.

P-values are obtained by general linear model analysis in complex sample design. *Signifies P<0.05. **Signifies P<0.01.

Table 5. Proportion of children and adolescents who consumed insufficiently nutrients

Variable 3MRD 2MRD TMRD P-value
Total (n=3,036) 2,070 852 114
Carbohydrates 16 (0.8) 18(2.1) 11(9.6) <0.001
Protein 236 (11.4) 198 (23.2) 49 (43.0) <0.001
Calcium 1,429 (72.9) 631 (81.3) 86 (84.2) <0.001
Phosphorous 648 (31.3) 422 (49.5) 78 (68.4) <0.001
Iron 829 (40.0) 512 (60.1) 84 (73.7) <0.001
Vitamin A 1,361 (65.7) 674 (79.1) 96 (84.2) <0.001
Thiamine 307 (14.8) 263 (30.9) 59 (51.8) <0.001
Riboflavin 310 (15.0) 221 (25.9) 44 (38.6) <0.001
Niacin 732 (35.4) 424 (49.8) 78 (68.4) <0.001
Vitamin C 1,231 (59.5) 636 (74.6) 90 (78.9) <0.001

Values are presented as number only, unweighted number (%).
MRD, meals regular diet.
P-values are obtained by cross-tabulation analysis (Pearson’s chi-squared test) in complex sample designs.
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