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Nutrient intakes and frequently consumed foods among Korean adults according
to the intake frequency of Baechu (Chinese cabbage) kimchi: Based on the
2012~2013 Korea National Health and Nutrition Examination Survey*
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Department of Food Science and Nutrition, Dankook University, Yongin 16890, Korea

ABSTRACT

Purpose: The purpose of this study is to analyze nutrient intake and frequently consumed foods according to the intake
frequency of Baechu (Chinese cabbage) kimchi by Korean adults, Methods: Data from analysis of 7,122 subjects aged
19~64 years from 2012, 2013 KNHANES were obtained from health behavior interviews and the 24—hour dietary recall
method, Results: With the daily intake frequency of Baechu kimchi, subjects with two times a day were the highest
proportion among total subjects, As Baechu kimchi intake frequency of breakfast, lunch, and dinner increased, the rate of
skipping meals decreased significantly (p { 0.05). In addition, all food intake and daily nutrient intake increased significantly
with increasing frequency of daily Baechu kimchi intake (Crude p for trend ¢ 0.05, Adjusted p for trend ¢ 0,05). With the
frequently consumed foods by daily Baechu kimchi intake frequency in 2012 and 2013, among 509 foods top ranked foods
were white rice, Baechu kimchi, beer, distilled alcoholic drink, milk, and pork, Conclusion: The results of this study could
be used in the future to promote consumption of kimchi in the Korean population,
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Table 1. The conversion of food intake frequency

Frequency of reference by Frequency of this study

KNHANES
2> 3times/day 2> 3 times/day
2 times/day 2 times/day
1 time/day 1 time/day

5~ 6 times/week
2 ~ 4times/week
1 times/week

2 ~ 3 times/month
1 time/month

< 1 time/month

<1 time/day




Table 2. General characteristics and Dietary pattern of subjects
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2012 2013 Total
p-value?
n %) n % n %
Total 3,562 50.7 3,560 49.3 7.122 100 -
Gender
Men 1,345 50.2 1,417 50.3 2,762 50.3 0.989
Women 2,217 49.8 2,143 49.7 4,360 49.7
Age
19~29 519 22.3 561 222 1,080 22.3 0.954
30~ 49 1,658 49.7 1,760 49.2 3,418 49.5
50~ 64 1,385 28.0 1,239 28.5 2,624 28.3
Area
Large city 1,726 51.9 1,550 43.8 3,276 47.9 0325
Middle& small city 1,245 33.0 1,355 38.9 2,600 35.9
Rural area 591 15.1 655 17.3 1,246 16.2
Household income
Low 302 8.6 361 9.3 663 9.0
Middle-low 884 26.4 932 26.0 1,816 26.2 0.278
Middle-high 1,079 31.4 1,061 30.7 2,140 31.0
High 1,250 33.5 1,187 34.0 2,437 33.8
Daily meal
Bre(.}kfctsf 0.426
Skipped 725 25.4 825 26.3 1,550 25.9
Not-skipped 2,837 74.6 2,735 73.7 5,572 741
Lunch
Skipped 241 8.0 270 8.0 511 8.0 0.999
Not-skipped 3,321 92.0 3,290 92.0 6,611 92.0
Dinner
Skipped 190 5.6 190 5.4 380 55 0.984
Not-skipped 3,372 94.4 3,370 94.6 6,742 94.5
Meal frequency
Once 98 3.7 102 3.4 200 3.5 0.541
Two times 942 31.1 1,072 329 2,014 320
Three fimes 2,516 65.2 2,383 63.8 4,899 64.5
Snack
No 248 7.5 220 6.3 468 6.9 0.215
Yes 3,314 92.5 3,340 93.7 6,654 93.1
Eating-out frequency
>Once aday 791 27.6 1,004 33.0 1,795 30.2
5~ 6 times/week 564 17.4 559 16.4 1,123 16.9
3~ 4 times/week 389 10.6 414 12.1 803 11.4 0.149
1 ~2times/week 875 21.9 875 21.7 1,750 21.8
1 ~ 3 times/month 742 17.8 598 14.4 1,340 16.1
Rarely 201 4.7 109 2.5 310 3.6

1) Weighted (%)

2) p-value by chi-square
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Table 3. Intake frequency of daily Baechu kimchi by year

2012 2013 Total

n %' n % n % prvelue?
= 3times/day 996 25.92 902 23.57 1,898 24.76
2 times/day 1,133 32.66 1,186 35.20 2,319 33.91 0116
1 time/day 649 18.69 647 18.37 1,296 18.53
<1 time/day 784 22.73 825 22.86 1,609 22.79
1) Weighted (%)  2) p-value by chi-square
Table 4. Comparison of general characteristics and dietary pattern according to intake frequency of Baechu kimchi
= 3/day 2/day 1/day <1/day 2
p-value
n %! n % n % n %
Gender
Men 874 55.23 1,028 53.10 546 51.61 535 40.78 <.0001
Women 1,139 44.77 1,426 46.90 827 48.39 1,160 59.22
Age
19~29 124 10.85 377 20.86 255 26.98 423 32.64 < 000]
30~ 49 936 50.66 1,318 54.53 650 46.45 718 43.09
50 ~ 64 953 38.48 759 24.61 468 26.56 554 24.28
Area
Large city 831 41.33 1,107 46.02 695 52.67 846 50.13 < 000]
Middle& small city 721 35.11 961 38.48 463 33.07 602 35.57
Rural area 461 23.56 386 15.51 215 14.26 247 14.29
Household income
Low 226 10.36 208 8.97 106 7.48 163 9.49
Middle-low 528 26.37 620 26.85 328 23.57 444 26.54 0.0972
Middle-high 604 31.81 777 32.14 405 31.42 492 30.96
High 635 31.46 827 32.04 519 37.53 576 33.01
Daily meal
Bregkfos‘r < 0001
Skipped 121 6.85 722 33.60 374 31.76 449 31.38
Not-skipped 1,892 93.15 1,732 66.40 999 68.24 1,246 68.62
Lunch
Skipped 74 3.89 193 8.85 124 9.09 148 9.10 <.0001
Not-skipped 1,939 96.11 2261 91.15 1,249 90.91 1,547 90.90
Dinner
Skipped 76 4.12 141 5.61 83 6.14 105 6.58 0.036
Not-skipped 1,937 95.88 2,313 94.39 1290 93.86 1,590 93.42
Meal frequency
Once 14 1.16 69 3.42 61 5.15 71 5.28 < 000]
Two times 243 12.53 906 40.76 450 36.12 551 36.04
Three times 1,756 86.30 1,475 55.82 859 58.73 1,070 58.68
Snack
No 157 8.89 151 6.94 72 5.27 117 6.94 0.0156
Yes 1,856 91.11 2,303 93.06 1,301 94.73 1,578 93.06
Eating-out frequency
>Once aday 465 28.66 688 32.04 443 36.85 365 25.44
5~ 6 times/week 314 16.11 422 18.43 198 14.60 268 17.31
3~ 4 times/week 174 8.11 293 11.32 147 11.28 230 13.62 <.0001
1 ~2times/week 470 21.61 581 21.33 312 19.01 447 23.89
1 ~ 3 times/month 470 20.53 392 13.89 225 15.33 301 15.42
Rarely 120 4.97 77 3.00 48 2.93 83 4.32

1) Weighted (%)  2) p-value by chi-square
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Table 5. Total foods and nutrients intake of subjects by Baechu kimchi consumption

> 3/day 2/day 1/day <1/day Total Crudep Adijustdp
Mean SE Mean SE Mean SE Mean SE Mean se  fortrend forfrend
Food intake (g) 1,692.38 28.33 1,665.26 2293 1,618.68 29.95 1,547.87 2986 1,636.58 15.49 <.001 0.023
Energy (kcal) 2,268.14 3431 2,160.29 2478 2,130.06 34.09 201237 3325 2147.67 16.71 <.001 0.015
Protein (g) 81.57 1.43 79.11 1.18 76.45 1.55 74.47 1.65 78.17 0.74 <.001 0.018
Fat (g) 48.38 1.35 49.89 0.90 51.13 1.36 49.57 1.43 49.67 0.65 <.001 0.029
Carbohydrate (g) 349.47 4.51 320.16 3.28 315.50 4.52 300.32 4.09 322.03 2.25 <.001 0.001
Crude fiber (g) 8.84 0.18 7.70 0.14 7.09 0.18 6.97 0.18 7.70 0.10 <.001 0.003
Calcium (mg) 568.43 11.57  531.37 8.30 498.48 10.38 50237 10.51 527.84 5.73 <.001 0.007
Phosphorus (mg) 1,299.75 19.09 1,209.26 13.74 1,168.73 20.04 1,142.62 20.60 1,208.96 9.70 <.001 <.001
Iron (mg) 19.89 0.72 17.10 0.26 16.27 0.35 15.90 0.33 17.36 0.25 <.001 0.009
Sodium (mg) 5316.63 104.65 4,818.64 83.77 4,523.43 107.77 4,213.80 117.26 4,749.36 53.00 <.001 0.003
potassium (mg)  3,476.29 60.07 3,195.13 41.02 3,024.42 51.17 2,958.50 47.51 3,179.17 28.61 <.001 0.031
Vitamin A (ugRE)  974.05 59.27 85250 24.62 817.41 36.84 817.61 30.68 868.15 21.11 <.001 0.038
Carotene (ug) 5016.99 340.19 4,136.17 121.43 3,990.19 208.22 4,070.82 179.23 4,312.40 119.96 <.001 <.001
Retinol (ug) 124.63 14.69 132.62 9.14 135.41 8.69 123.14 6.56 129.00 5.75 <.001 <.001
Thiamine (mg) 1.98 0.04 1.86 0.03 1.79 0.04 1.69 0.04 1.84 0.02 0.04 0.047
Riboflavin (mg) 1.50 0.03 1.45 0.02 1.42 0.03 1.37 0.03 1.44 0.01 0.006 0.013
Niacin (mg) 19.01 0.34 18.29 0.29 17.95 0.36 16.82 0.37 18.07 0.18 <.001 <.001
Vitamin C (mg) 127.56 4.62 107.90 2.93 99.03 3.39 100.50 3.56 109.44 2.30 <.001 <.001

1) p for frend were adjusted for gender, age, household income and BMI.
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Table é. Frequently consumed food intake of subjects by intake frequency of Baechu kimchi
<1/day 1/day 2/day 2 3/day
Rank Food name Infake % Food name Intake % Food name Infake % Food name Intake %
() (9) (¢) (9)
1 Whiterice 140.24 8.87 Whiterice 148.31 9.18 Whiterice 158.74 9.54 Whiterice 199.72 11.56
2 Beer 7502 4.75 Beer 86.98 5.38 Beer 96.99 5.83 Baechu Kimchi 104.02 6.02
3 Mik 7397 4.68 Milk 67.13 4.15 Baechu Kimchi 7423 4.46 Beer 7093 4.11
4 Pork 4392 2.78 Baechu Kimchi 5281 3.27 Mik 65.24 3.92 Distiled alcohol drink  59.43  3.44
5 Creentea 41.39 2.62 Distiled alcohol drink  51.39 3.18 Distiled alcohol drink  61.22 3.68 Pork 49.51 287
6 BaechuKimchi 39.02 2.47 Pork 47.40 2.93 Pork 47.44 285 Milk 48.68 2.82
7 Distilled alcohol drink  36.62 2.32 Apple 40.76 2.52 Apple 34.24 206 Apple 4225 2.45
8 Cola 36.28 2.30 Egg 31.05 1.92 Red pepper 31.08 1.87 Mandarin 38.15 221
9 Chicken 33.17 2.10 Cola 31.04 1.92 Mandarin 30.37 1.83 Red pepper 35.36 2.05
10 Apple 31.61 2.00 Fermented alcoholic 30.06 1.86 Onion 29.34 1.76 Cow's bone soup 34.46 1.99
drink
11 Onion 29.00 1.84 Greentea 27.77 1.72 Egg 28.30 1.70 Fermented alcoholic 31.48 1.82
drink
12 Egg 28.51 1.80 Onion 2696 1.67 Chicken 26.56 1.60 Onion 30.75 1.78
13 Red pepper 28.24 1.79 Chicken 26.70 1.65 Greentea 26.00 1.56 Egg 28.62 1.66
14 Tomato 28.05 1.77 Red pepper 25.43 1.57 Cola 2591 1.56 Tobu 24.27 1.40
15 Mandarin 25.76 1.63 Watermelon 24.04 1.49 Fermented alcoholic 24.61 1.48 Beef 2289 1.33
drink
16 Cucumber 24.75 1.57 Tomato 23.64 1.46 Beef 2299 1.38 Radish 22.55 1.31
17 Watermelon 23.85 1.51 Potato 22.33 1.38 Tomato 22.27 1.34 Persimmon 2195 1.27
18 Beef 2294 1.45 Cucumber 21.60 1.34 Tobu 22.21 1.33 Potato 20.57 1.19
19 Fermentedalcoholic 22.41 1.42 Beef 21.09 1.31 Radish 22.00 1.32 Watermelon 19.99 1.16
drink
20 Bread 21.14 1.34 Mandarin 20.20 1.25 Potato 20.48 1.23 Chicken 19.35 1.12
21 Radish 20.08 1.27 Bread 20.03 1.24 Bread 19.28 1.16 Greentea 18.18 1.05
22 Potato 18.51 1.17 Ramen 18.99 1.18 Watermelon 17.65 1.06 Fruitjuice 1593 0.92
23 Fruitjuice 17.42 1.10 Tobu 1789 1.11 Cucumber 17.63 1.06 Green onion 1589 0.92
24 Tobu 17.14 1.08 Radish 17.79 1.10 Fruitjuice 17.19  1.03 Cucumber 15.64 091
25 Grape 16.86 1.07 Sprite 16.57 1.03 Grape 1695 1.02 Bread 15.08 0.87
26 Soybean milk 16.16 1.02 Rice cake 16.32 1.01 Persimmon 15.56 0.93 Ramen 15.04 0.87
27 Oriental melon 1596 1.01 Sweet potato 13.59 0.84 Cow's bone soup 14.89 0.89 Rice cake 15.00 0.87
28 Ramen 1535 0.97 Noodle 13.42 0.83 Green onion 14.53 0.87 Baechu 14.85 0.86
29 Persimmon 1425 0.90 Cow’s bone soup 13.09 0.81 Sweet potato 14.52 0.87 Sweet potato 14.53 0.84
30 Yogurt 13.51 0.85 Persimmon 12.97 0.80 Ramen 1411 0.85 Cola 1433 0.83
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