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Abstract
PurposeThe objective of the present study was to evaluate nutrient and food group intakes in Korean adults according to energy intake from eating-out.

MethodsThis study was a cross-sectional study based on the 2013~2014 Korea National Health and Nutritional Examination Survey, and study subjects were 5,186 males (2,151) and females (3,035) aged 19~64 years. Energy intake from eating-out was analyzed using the 24-hour dietary recall method, and groups were classified by quartile according to energy intake from eating-out.

ResultsSubjects who had more energy intake from eating-out tended to be younger, highly educated, have a higher income, and have higher alcohol consumption. Total energy intake and fat intake density of the highest quartile group of energy intake from eating-out were higher than those of the other groups. However, fiber, vitamin B1, calcium, phosphorus, potassium, and iron intake density levels were significantly lower in the highest quartile group of energy intake from eating-out. The highest quartile group of energy intake from eating-out consumed significantly more meat and beverages compared to the other groups. In addition, regarding diet quality (Index of nutritional quality), significantly lower vitamin B1, calcium, phosphorus, and iron levels were observed in the highest quartile group of energy intake from eating-out compared to those in the other groups.

ConclusionIn conclusion, in Korean adults, consumption of eating-out decreased dietary quality, including vitamin B1, calcium, phosphorus, and iron levels. Further studies are needed to confirm these findings.
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[image: Table  ]Table 1

General characteristics by categories of energy from eating-out among male adults1) Data represent mean ± SE. 2) %
Body mass index variable has been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 2

General characteristics by categories of eating-out among female adults1) Data represent mean ± SE. 2) %
Body mass index variable has been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 3

Energy and nutrient intakes per 1,000 kcal by categories of energy from eating-out among male adults1) Data represent mean ± SE. 2) Distribution of the subjects 3) Hyper nutrition: energy intake ≥ 125% EER and fat intake > acceptable macronutrient distribution ranges (AMDR) 4) %
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 4

Energy and nutrient intakes per 1,000 kcal by categories of energy from eating-out among female adults1) Data represent mean ± SE. 2) Distribution of the subjects 3) Hyper nutrition: energy intake ≥ 125% EER and fat intake > acceptable macronutrient distribution ranges (AMDR) 4) %
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 5

Eating-out food intakes percentage from each food group by categories of energy from eating-out among male adults1) Data represent mean ± SE.
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 6

Eating-out food intakes percentage from each food group by categories of energy from eating-out among female adults1) Data represent mean ± SE.
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 7

Index of Nutritional Quality (INQ) by categories of energy from eating-out among male adults1) Data represent mean ± SE.
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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[image: Table  ]Table 8

Index of Nutritional Quality (INQ) by categories of energy from eating-out among female adults1) Data represent mean ± SE.
All variables have been age-adjusted.
*p < 0.05 Significance between Quartile 4 and Quartile 3 at α = 0.05 by Tukey-Kramer method
#p < 0.05 Significance between Quartile 4 and Quartile 2 at α = 0.05 by Tukey-Kramer method
†p < 0.05 Significance between Quartile 4 and Quartile 1 at α = 0.05 by Tukey-Kramer method
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il status (%] Maried &7 226 782 2 <0001
Unmaried 1083 1774 278 3089
Frequency of ealing-out (%) 2 fimes/day 303 383 514 973 <0.0001
1 time/day 884 1330 n2 1671
5~6 fimes/week 8.43 1444 15.57 14,57
3~4 fimes/week 831 11.43 14.68 2023
1~2times/week 3204 29.55 31.98 26.44
1-3 times/month 3110 29 1935 1088
None 824 448 216 144
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Energy from eating-out

Variable Quarfle 1 Guartie 2 Guartie 3, Guartie 4 pvalue
(n=570) (n=537) (n=533) (n=511)
Protein 1332002 1332002 138002 139002 00478
Vitarmin A 1092007 1122007 108006 1012005 05660
Vitarmin8,"*! 210£003 200£003 194002 1844003 <0.0001
Vitaming, 1012002 105002 105£002 103£002 04636
Niacin 1.14£002 1172002 115002 1194002 02450
Vitarmin C* 0582005 107005 0912004 0842005 00103
Colcium™ 071£002 075002 070£002 0642001 0.0001
Phosphorus** 179002 1812002 176£002 1724002 0.0061
o™ 2054004 2034005 201005 1782004 <0.0001
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Energy from eating-out

Variable Guartie 1 Quartie 2 Guarie 3 Quarties  pvalve
(n=570) (n=537) (n=533) (n=511)

Energy (kca) ™" 2000503395 210101£3454 2481393364 32727123576 <0001
Proein (g/1,000 keal) 34364051 34274049 3553£0.50 35688048 00770
Fat (g/1,000 keal) *t 18.71£0.45 20212040 2234£039 24074044 <0001
Carbohydate (g/1,000 keal) ! 16428139 158414138 148824132 125722170 <0001
Fiber (g/1,000 keal) *! 3642010 387013 358010 3032009 <0001
Vitamin A (UGRE/1,000 kcal) 353432458 399142224 M74BL1928 5431458 0530
Vitamin B, (mg/1.000 keai) *! 1074002 1024001 099001 094£001 <0001
Vitamin B, (mg/1.000 kcal) 0642001 0672001 0672001 065£001 0.4665
Niacin (mg/1,000 keal) 7722014 7912013 7812012 807:0.14 03024
Vitamin C (mg/1.000 keai)* 41931203 45645227 39062177 3613£189 00101
Caicium (mg/1,000 kcai] 05784568 27742589 23284519 21374474 <0001
Phosphorus (mg/1.000 keal)*! 53624628 57952672 52417571 S09.04%576 00046
Sodfum (ma/1.000 keal) 198669£57.27 2050844036 2067.41:435 1983283992 02202
Pofassium (mg/1.000 kcal) *t 14355562295 14760942292 1400722263 13185421827 <00001
ron (mg/1.000 keal) ** 8752017 863£020 856£020 7558017 <00001

% Carbohydrate ™ 615053 66392047 6328042 57882050 <0001

% Protein™"" 14312020 14528022 1530£023 16954025 <0.0001

FFal*t 17.54£042 19102037 21.41£035 25182042 <0001
Energy distibution % N-3 fatly acid 0652004 0642002 0662002 073002 00612

% N-6fotty acid™" 360010 380010 4222009 486£013  <00001

%Salurated fafly acid®! 4952016 5432014 5942014 613:005 <0001

% Alcohl ™1 2982033 4482045 6262049 14532073 <0000
Energy from alcohol (keal ™1 71654880 10120£1042  159.66%12 49222£2682  <00001
Energy from eating-out alcohol fkeail *! 1277289 55238702 13249%11.55  46884:2653 <0000
Proporfion of fhe subject (N < 2,000 mg/d]” 19.557 1230 345 166 <00001
Hyper nutrition (%) 1.78 076 272 9.66 <0.0001






