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Evaluation of nutrient and food intake status, and dietary quality in Korean
adults according to nutrition label utilization: Based on 2010-2011 Korean
National Health and Nutrition Examination Survey
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ABSTRACT

Purpose: This study was conducted in order to investigate nutrient and food intake status and dietary quality in Korean
adults according to nutrition label utilization, Methods: We analyzed data from the combined 2010—2011 KNHANES (Korean
National Health and Nutrition Examination Survey). The analysis included 8190 adults aged 19 to 64 years. In this study,
according to nutrition label utilization, we classified the subjects according to the “non—utilization of nutrition label (NUNL)”
group (male, n = 2716, female, n = 3147), “identification of nutrition label (INL)” group (male, n = 143, female, n = 330), and
“Utilization of nutrition label (UNL)” group (male, n = 363, female, n = 1491). Nutrient and food group intake, NAR (nutrient ad-
equacy ratio), MAR (mean adequacy ratio), and INQ (index of nutritional quality) were analyzed using data from the 24—
recall method. Results: Results of this study showed that subjects in the NUNL group were significantly more likely to drink
alcohol compared with the other two groups. The NUNL group showed a significantly higher frequency of consuming in-
stant noodles, Soju (male), and carbonated drink (female) than the UNL group, whereas the NUNL group showed a sig-
nificantly lower frequency of consuming milk, soymilk, and yogurt than the UNL group. In addition, regarding diet quality
(NAR and INQ), significantly lower vitamin B, vitamin C, and calcium was observed in the NUNL group compared with the
UNL group. For both male and female, significantly higher MAR was observed in the UNL group than in the NUNL group.
The NUNL group showed significantly lower consumption of milk compared to the UNL group. Conclusion: Good dietary
practice such as referring to nutrition labels and its influence can affect the quality of nutritional intake and selection of
food, while it can also provide basic data for specific nutrition education regarding use of nutrition labeling.
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Table 1. General characteristics, dietary habits and lifestyles of the subjects by sex

Variable Male (n = 3,222) Female (n = 4,968) Total (n = 8,190) p value
Age (yrs) 40.7 +0.3" 41.0+£03 40.8£0.2 0.3194
19-29 22.8” 22.0 22.4 0.6166
30—49 49.8 49.7 49.8
50—64 27.4 28.2 27.8
Height (cm) 171.5+0.1 158.5+0.1 165.1 £ 0.1 < .0001
Weight (kg) 71.2+0.3 57.8+0.2 64.6+0.2 < .0001
BMI (kg/m?) 242 +0.1 23.0+0.1 23.6+0.1 < .0001
Underweight 3.2 7.9 5.5 < .0001
Normal 34.3 46.7 40.4
Overweight 25.1 19.8 22.5
Obesity 37.5 25.6 31.6
Breakfast skipper (%) 18.7 16.4 17.6 0.0288
Frequency of meal-outing
> 1 time/day 42.2 16.2 29.3 < .0001
3—-6 times/week 29.8 22.8 26.4
1-2 times/week 13.9 27.0 20.4
1-3 times/month 10.4 26.4 18.3
None 3.7 7.6 5.7
Frequency of alcohol
None 1.1 27.2 19.1 < .0001
< 1 time/month 19.9 42.5 31.1
2—4 times/month 33.2 20.6 26.9
> 2 times/week 35.8 9.8 22.9
Smoking
Non-smoker 20.8 85.6 52.9 < .0001
Past smoker 30.2 7.1 18.8
Current smoker 49.0 7.3 28.4

1) Mean+SE 2) %
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Variable Male (n = 3,222) Female (n = 4,968) Total (n = 8,190) p value
Nutrition label reading
Yes 17.9" 38.1 27.9 < .0001
No 55.3 42.2 48.8
No recognition 26.8 19.7 23.3
Nutrition label effect
Yes 12.5 30.7 21.5 < .0001
No 5.4 7.4 6.4
No reading 82.1 61.9 72.1
Interest nutrient in nutrition label
Energy 7.5 17.3 12.3 < .0001
Carbohydrate 0.6 0.5 0.6
Sugar 0.6 1.4 1.0
Protein 1.9 1.6 1.8
Fat 1.2 2.2 1.7
Saturated fat 0.4 0.7 0.5
Trans fatty acid 2.7 8.0 5.3
Cholesterol 1.9 2.8 2.4
Sodium 0.9 3.0 2.0
Others 0.2 0.6 0.4
No reading 82.1 61.9 72.1

%



Table 3. General characteristics, dietary habits and lifestyles of the subjects according to the nutrition label utilization

Male (n = 3,222)

Female (n = 4,968)

Variable NUNL INL UNL p value NUNL INL UNL p value
(n=12716) (n=143) (n=363) (n=3,147) (n=3300 (n=1,491)

Age (yrs) 420+03"% 337+1.1° 350+0.7° < .0001 435+03° 37.4+08° 367+03" < .0001
19-29 19.7° 43.7 343 < .0001 17.3 31.2 29.4 < .0001
30-49 492 45.6 55.7 457 52.5 57.2
50—64 31.1 10.7 10.0 36.9 16.4 13.5

Height (cm) 170.7 £ 0.1 1700 +0.5 1709+0.4 02728 157.9+0.1 1583+0.4 1583+02 0.1514

Weight (kg) 70.5+0.2 713+13 719+07 0.1894 57.5+0.2° 584+0.7" 59.1+03" < .0001

BMI (kg/m?) 24.1 +0.1 246+04 245+02 01287 23.1+0.1° 233+0.3" 23.6+0.1° 0.0014

Breakfast skipper (%) 18.6 23.1 18.0 0.0500 16.9 18.5 15.0 0.3602

Frequency of meal-outing
> 1 time/day 41.2 51.5 442 0.0088 15.0 18.2 18.1 < .0001
3—6 times/week 28.9 29.9 35.8 222 26.9 23.1
1-2 times/week 14.5 1.9 1.1 25.3 242 31.1
1-3 times/month 1.3 45 6.9 27.8 27.3 23.4
None 4.1 2.1 2.0 9.7 3.4 4.4

Frequency of alcohol

None 1.1 10.3 11.0 0.0008 28.1 227 26.7 0.2839
< 1 time/month 19.0 17.7 26.3 42.7 441 41.7
2—4 times/month 32.0 413 37.8 19.3 24.0 22.3
> 2 times/week 37.9 30.7 24.9 10.0 9.2 9.5

Smoking
Non-smoker 19.7 27.3 24.9 0.1323 86.1 84.7 84.9 0.0620
Past smoker 30.8 28.2 27.7 6.1 8.6 8.7
Current smoker 49.5 44.5 47 .4 7.9 6.7 6.3

1) Mean +SE  2) Means with different superscript letters are significantly different from each other by Tukey's test. 3) %
All variables have been age-adjusted expect age.

NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label
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Table 4. Nutrient intakes of the subjects according to the nutrition label utilization
Male (n = 3,222) Female (n = 4,968)
Variable NUNL INL UNL p value NUNL INL UNL p value
(n=12716) (n=143) (n=363) (n=23,147) (n = 330) (n=1,491)

Energy (kcal) 2464.8 +18.6" 2491.8+83.0 2430.5+56.9 0.7931 1766.1 +157 17447 + 443 1749.5+220 0.7595
Protein (g) 89.9+0.9 88.1 +3.4 93.8+3.6  0.4925 63.0+0.7 63.8 +2.1 649+1.0 02681
Fat (g) 50.5+0.7% 54.6 +3.5% 55.6+2.2° 0.0488 35.6+0.5 359+ 2.1 37.03+0.8  0.3344
Carbohydrate (g) 374.2+ 3.0 367.0+127 357.8+84 0.1698 2982+29  2923+7.0 291.6+38  0.2695
Fiber (@) 8.5+0.1 8.2+0.4 90+03 0.1126 7.2+0.1 70+03 7.6+02 0.1987
Vitamin A (UGRE) ~ 978.5+26.9° 829.9 +50.2° 1129.1 +84.8° 0.0021 7958+22.5 7451+360 837.5+31.6 0.1340
Vitamin B, (mg) 1.6 +0.0 1.5+0.1 1.7+0.1  0.1903 1.2+0.0 1.2+0.1 1.2+00  0.5691
Vitamin B, (mg) 1.5+0.0° 1.5+0.1% 1.6+0.1°  0.0496 1.1 +0.0° 1.2+0.0% 1.2+0.0° 0.0033
Niacin (mg) 212+0.2 204+0.8 220+0.8  0.3566 149 +0.2 148 +0.5 155+03 0.1374
Vitamin C (mg) 1173+1.8° 107.9 + 6.4° 139.4+7.2° 0.0032 108.1+22° 106.1+63"° 119.6+3.6° 00186
Calcium (mg) 594.4+7.0° 6020+31.4° 687.7+285 00052 473.7+7.2° 4783+17.5° 521.7+10.2° 0.0008
Phosphrous (mg) 14335+ 11.6 1429.5+457 1500.2+38.1 0.2219 1057.7 + 10.9° 1075.3 +27.5 1107.7 + 14.2° 0.0211
Sodium (mg) 6294.4+77.0 5690.7 +263.0 6324.7 +209.2 0.0844 44573+ 67.2 4273.9 + 1443 44547 +93.2 0.4994
Potassium (mg)  3594.7 +33.2 3528.1 +117.8 3825.4+109.4 0.0873 2842.4+34.6° 2821.9 +754° 30357 +51.5° 0.0041
Iron (mg) 178+0.3 17.1£0.9 19.7+1.0  0.0968 13.8+0.2 13.7+0.5 145+0.4  0.2440

1) Mean +SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.

All variables have been age-adjusted.

NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label

Table 5. Nutrient intakes per 1000 kcal of the subjects according to the nutrition label utilization

Male (n = 3,222)

Female (n = 4,968)

Variable p value p value
NUNL (n=2,716) INL(n=143)  UNL(n= 363) NUNL (n=3,147) INL(n=330) UNL(n=1,491)
(/1,000 kcal) (/1,000 kcal)

Protein (@) 36.20 + 0.22" 36.02 + 1.04 38.32+0.86 00620 3544+0.23° 3634+0.62" 37.13+0.34° < .0001
Fat (g) 19.86+0.19°"  21.37 £0.90®  22.32+0.61° 0.0004 19.48 +£0.20°  19.57 £0.58®  20.55+0.29°  0.0062
Carbohydrate (g)  156.23 + 0.81 150.33+3.08  151.77+238 0.0573 170.92+0.62° 170.19 +1.78" 168.25+0.86° 0.0347
Fiber (g) 3.55+0.04 3.41+0.17 3.81+0.12 0.0587 412 +0.06° 413+0.19%  4.41+0.10° 00314
Vitamin A (UgRE) ~ 397.23 + 10.09° 351.33 +22.00° 458.48 + 27.30° 0.0057 447.05+ 11.10 444.80+23.30 473.65+ 1326 0.2263
Vitamin B, (mg) 0.66 + 0.00° 0.63 +0.02° 0.70+0.02° 0.0110 0.67 +0.01 0.67 +0.02 0.69+0.01  0.1411
Vitamin B, (mg) 0.60 +0.01° 0.62 +0.03%* 0.68 +0.02° 0.0032 0.63+0.01° 0.68 + 0.02° 0.69 £0.01° < .0001
Niacin (mg) 8.54 + 0.06° 8.31 +0.25° 9.00 +0.20° 0.0456 8.43 + 0.07° 8.50 +0.18° 8.92+0.09°  0.0001
Vitamin C (mg) 4923 +0.78° 45.38 + 2.90° 57.54+250° 0.0012  62.19+1.17°  63.00+3.90®°  6853+1.70° 0.0065
Calcium (mg) 24822 +2.82°  251.43+1276° 290.91 +13.34° 0.0080 272.08 +3.22° 27893 +882° 301.40+4.82° < .0001
Phosphrous (mg) ~ 589.15+3.03°  588.68 = 14.13° 625.92 +10.87° 0.0052 602.73 +3.30° 620.56 = 8.79%  639.43 +4.99° < .0001
Sodium (mg) 2597.70 +27.06 2377.71 + 111.84 2634.42 + 66.81 0.1233 2554.84 + 30.42 2506.67 + 80.50 2555.46 + 41.49  0.8464
Potassium (mg)  1483.87 + 10.28° 1465.83 + 43.06° 1591.55 + 29.63° 0.0013 1621.92 + 13.0° 1643.57 + 32.89° 1756.84 + 20.87° < .0001
Iron (mg) 7.49 +£0.18 7.08 +0.35 8.13+0.36 0.0774 7.82+0.10 7.85+0.22 837+022  0.0503

1) Mean +SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.

All variables have been age-adjusted.

NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label
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Table 6. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects according to the nutrition label utilization

Male (n = 3,222)

Female (n = 4,968)

Variable NUNL INL UNL p value NUNL INL UNL p value
(n=12716) (n=143) (n=363) (n=3,147) (n =330 (n=1,491)

Protein 0.96+0.00""  098+0.01" 0.98+0.01° 0.0231 0.92 +0.00 0.93+0.01 0.93+0.00 0.1686
Vitamin A 0.79 +0.01 0.78 +0.03 0.83+0.02 0085  075+0.01° 079+0.02° 0.78+0.01* 0.0031
Vitamin B, 0.91 +0.00 0.92 +0.01 0.93+0.01 00982  0.84+0.0]1 0.84 +0.01 0.85+0.01  0.5297
Vitamin B, 0.81 +0.01 0.83 +0.02 0.84+001 00553 0.77+0.01° 079+0.01® 080+0.01° 00142
Niacin 0.91 +0.00 0.92 +0.01 0.92+0.01  0.4798  0.84+0.00 0.84 +0.01 0.85+0.01  0.1290
Vitamin C 0.79 +0.01 0.77 +0.03 0.82+0.02 0.1383 0.73+0.01° 0.73+0.02° 0.77+0.01° 0.0013
Calcium 0.71 £0.01° 0.71 £0.02* 0.75+0.02° 0.0322 0.63+0.01°  0.64+0.02 0.67+0.01° 0.0008
Phosphrous 0.99 + 0.00 0.99 +0.01 0.99 +0.00  0.4566  0.96+0.00 0.96 +0.01 0.96+0.00  0.1941
Iron 0.95 + 0.00 0.97 +0.01 0.96+0.01 02554  0.82+0.0]1 0.83+0.02 0.83+001 0.4665
MAR 0.87 +0.00° 0.88+0.01*° 0.89+0.01° 00403 0.81+0.00° 0.82+001®° 083+001° 0.0043

1) Mean £ SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.

All variables have been age-adjusted.

NUNL: Non-utilization of nutrition labe, INL: Identification of nutrition label, UNL: Utilization of nutrition label
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Table 7. Index of Nutritional Quality (INQ) of the subjects according to the nutrition label utilization

Male (n = 3,222)

Female (n = 4,968)

Variable NUNL INL UNL p value NUNL INL UNL p value
(h=2716) (n=143) (n=363) (n=3,147) (n = 330) (n=1,491)
Protein 1.60 +£0.01" 1.60 + 0.05 1.69 £0.04  0.0901 1.47 +0.01° 1.51 £0.03* 1.54+0.01° < .0001
Vitamin A 1.28 +0.03”  1.13+0.07° 1.47 £0.09°  0.0074 1.34+0.03 1.33 +0.07 1.41 £0.04  0.3222
Vitamin B, 1.29 +0.01° 1.24 +0.04° 1.38+0.03° 0.0190 1.16 £ 0.01 1.16 +0.03 1.19 £ 0.01 0.2408
Vitamin B, 0.94 +0.01° 0.98 +0.05°  1.06+0.03° 0.0039 1.00 +0.01° 1.08 +0.03° 1.09 +£0.01° < .0001
Niacin 1.26 +0.01 1.22 +0.04 1.32+0.03  0.0604 1.14+0.01° 1.15+0.03* 121 +0.01°  0.0004
Vitamin C 1.15+0.02° 1.06 +0.07° 1.35+0.06" 0.0015 1.18 £ 0.02° 1.19+0.08® 1.30+0.03° 0.0101
Calcium 0.80 +0.01° 0.81 £ 0.04° 0.93 +0.04°  0.0085 0.77 +£0.01° 0.79 +£0.03° 0.86 £0.01° < .0001
Phosphrous 1.98 +0.01° 1.97 +0.05° 2.10+0.04° 0.0078 1.63+0.01° 1.68+0.02® 1.73+0.01° < .0001
Iron 1.83 £ 0.04 1.73 £0.09 1.98 £ 0.09 0.0874 1.36 £ 0.02 1.34 £ 0.04 1.40 £ 0.03 0.3169
1) Mean £SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.
All variables have been age-adjusted.
NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label
Table 8. Food intakes from each food group of the subjects according to the nutrition label utilization
Male (n = 3,222) Female (n = 4,968)
Variable NUNL INL UNL p value NUNL INL UNL p value
(n=2716) (n=143) (n=363) (n=3,147) (n = 330) (n=1,491)
(g/day) (g/day)
Total food 1803.3+20.8" 1841.0+83.1 19068+ 628  0.2380 1339.6+ 18.5° 1358.0+ 462" 1407.8 +21.9° 0.0424
Cereals 359.9 + 4.6  357.6+155" 3280+10.5° 0.0176 284.0+3.5 292.8+12.3 2745+ 48  0.2028
Potato and starches 36.5+23 31.8+7.3 360+ 4.4 0.8153  38.1£22 373+ 6.4 413+3.1  0.6489
Sugars and sweetners 11.7+0.4 9.4+1.6 120+ 1.2 0.3529 8.7 +0.4° 7.4+09% 68+0.4> 00171
Pulses 48.4+19 449 +88 53.4+ 6.0 0.6521  32.4+1.4° 38.8 +4.7% 40.3+2.6° 0.0156
Nuts and Seeds 38+0.3 33+0.6 57+1.2 0.2371 32+0.3° 24+04° 45+0.5° 0.0028
Vegetables 3909 £5.1°  361.2+162° 4321 +147° 00023 2962+546 281.0+11.5 309.0+6.7  0.0757
Fungi and mushrooms 5.5+0.4% 3.6+0.9° 8.0+ 1.6° 0.0131 49+04 63+ 1.1 58+0.5 0.1616
Fruits 163.0+7.2 193.0 +£33.7 197.7 +20.1 0.1833 2163+112  208.6+18.4 239.3+10.6 0.1542
Meats 121.4+3.4 1128+ 13.3 1367+ 139 04771 752+25 68.5+9.4 76.6+3.6 07345
Eggs 28.6+1.0 29.1 + 6.1 347 + 4.0 0.3440 21.1+08 22.4+20 23.0+1.5  0.4940
Fish and shellfishes 81.1+26 77.3+88 77.1 £ 6.4 0.7856  49.1 1.7 48.6+ 4.6 499+24 09577
Seaweeds 51+0.4 47+0.9 48+0.8 0.8938  49+0.4 55+0.7 52+0.4 0.7365
Milks 745+38% 121.9+260° 1132+124° 00039 84.2+3.3° 97.7 £12.0" 105.1 £52° 0.0029
Oils and Fat 11.3+0.2 10.1£1.3 10.7 0.7 0.5287 72+02 60+0.5 71+03  0.0682
Beverages 409.5+15.1  428.4+66.8 393.4+392 08786 177.4+72 199.5 +26.3 182.2+10.6 0.6710
Seasoning 44.5+0.8° 41.6+3.1° 50.9 +2.7° 0.0329 30.7£0.7 275+18 320+1.0 0.0841
Cooked and 6.0+0.7 9.6+60 10.9 + 3.4 02900  5.1+0.6 59+3. 37+09 0.3869
processed food

Other 1.8+0.3° 0.7+0.3° 1.6+0.6™ < .0001 1.0+0.3 1.8+1.2 1.8+0.6  0.3491

1) Mean +SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.

All variables have been age-adjusted.

NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label



202 / QOFEA] BL Aro] W2 A

Table 9. Food frequency in main snack of the subjects according to the nutrition label utilization

Male (n = 3,222)

Female (n = 4,968)

Variable NUNL INL UNL p value NUNL INL UNL p value
(n=12716) (n=143) (n=363) (n =3147) (n = 330) (n=1,491)

Instant noddle (/w) 1.20+0.03"?  107+0.11° 097+0.08" 0.0441 0.79+0.02"° 0.85+0.07° 0.64+0.03° 0.0003
Crack (/w) 0.92 +0.03 0.79 +0.14 076 +0.09 0.1734 1.17+0.04 127+0.12 1.12+0.06 0.5223
Soymilk (/w) 0.55 + 0.03° 0.64+0.10°  1.01+£0.11° 0.0005 0.48+0.03° 0.57 +0.08" 0.68+0.05° 0.0031
Processed meat (/w)  0.54 +0.02 0.56 +0.11 0.46 +0.07 0.5051 0.48+0.02 0.56+0.07 0.43+0.03 0.1422
Milk (/w) 2.05 + 0.06° 298+0.39° 325+0.22° < .0001 248+0.07° 3.41+0.26° 3.48+0.11° < .0001
Yogurt (/w) 0.89 +0.04° 1.18+021°  1.38+0.16° 0.0038 1.12+0.04° 1.57+0.16° 1.72+0.08° < .0001
Ice cream (/w) 0.63 +0.02 0.55+0.10 0.64+0.10 0.7695 0.51+0.02 0.50+0.05 0.58+0.03 0.2592
Soda (/w) 1.03 +0.04 1.05+0.19 077 £0.13 02188 0.64+0.03° 0.54+0.08” 0.42+0.04° 0.0006
Coffee (/w) 11.02+0.18 10.42+0.79 1029 +0.48 02868 872+0.16 9.19+045 870+022 0.5948
Beer (/w) 1.03 +0.04 0.98 +0.14 0.82+0.08 0.0699 0.45+002 0.45+0.05 0.44+0.03 0.9846
Soju (/w) 1.56 + 0.04° 1.50 £ 0.16®  1.30+0.09° 0.0196 0.33+0.02 031+005 027+0.02 0.1998
Hamburger (/w) 0.15+0.01 0.12 +0.04 0.13+0.03 0.6618 0.13+0.01 0.16+0.03 0.11+0.01 0.1302
Pizza (/w) 0.15 4 0.01 0.14 +0.03 0.15+0.02 08793 0.16+0.01 0.17+0.02 0.14+0.01 0.1729

1) Mean +SE  2) Means with different superscript letters are significantly different from each other by Tukey's test.

All variables have been age-adjusted.

NUNL: Non-utilization of nutrition label, INL: Identification of nutrition label, UNL: Utilization of nutrition label
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