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ABSTRACT

Objectives: The objective of this study was to estimate the distribution of the usual
dietary intake of foods with respect to the probability of consumption derived from the
Food Frequency Questionnaire (FFQ) of the 2009 Korea National Health and Nutrition
Examination Survey (KNHANES).

Methods: The intake quantity and frequency of 63 food items were assessed from the
2009 KNHANES which was completed by 7,708 participants. The participants
completed one or two 24-h dietary recalls and one FFQ. The usual intake distribution
was estimated using the multiple source method (MSM), and the proportion of non-
consumers was calculated through the usual intake distribution. This was then compared
with the proportion of non-consumers from the 24-hour recall method.

Results: The difference in the proportion of non-consumers ranged from 2% to 82.9%,
indicating that there is a very large difference based on food groups. The food groups
in which the proportion of non-consumers did not differ was composed of foods
consumed daily, such as ‘rice’, ‘cereal and barley’, and ‘Chinese cabbage and kimchi’,
or foods with distinct palatability such as ‘coffee’ and ‘alcohol’. On the other hand, in
the case of the food groups with a high difference in the proportion of non-consumers,
most comprised fruits that emphasized seasonality.

Conclusions: In the case of foods or food groups that are occasionally consumed, it is
desirable to use 2 recalls with additional FFQ data by combining the consumption
frequency and the quantity consumed.

Korean J Community Nutr 26(4): 296~306, 2021
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Table 1. Nonconsumer proportions reported by 24 hour dietary
recalls and calculated from usual intake distribution
estimated by Multiple Source Method

24-h dietary  Usual intake

Food groups recalls" distribution? Difference
Rice 2.0 0.0 20
Czlr?qisr? cabbage and N5 0.4 11
Makgeolli 96.1 80.8 156.3
Cereal and barley 32.9 7.1 25.8
Coffee 49.3 18.0 31.3
Soju 87.6 56.2 31.4
Radish 36.3 2.2 34.1
Beer 91.9 57.7 34.2
Carrot 62.2 26.1 36.1
Soy milk 95.4 56.3 39.1
Ham, bacon, sausage 87.1 47.8 39.3
Chilli 51.2 8.6 42.6
Salted seafood 76.8 33.7 43.1
Bean 55.2 10.8 44.4
Anchowy 52.0 6.3 45,7
Egg 51.3 4.1 47.2
Green tea 93.7 46.1 47.6
Soft drink 89.3 39.4 49.9
Yogurt 89.9 36.7 53.2
Tuna 90.5 36.5 54.0
Beef 64.2 9.8 54.4
Pork 59.5 4.9 54.6
Milk 76.8 21.6 55.2
Fish cake 82.4 26.6 55.8
Confectionery 85.2 27.9 57.3
Bean curd and fofu 60.5 2.8 57.7
Shellfish 83.1 24.9 58.2
Squids 84.8 24.5 60.3
Laver 62.4 2.0 60.4
Cabbage 82.9 22.5 60.4
Ice cream 92.1 30.8 61.3
Pumpkin 69.1 7.3 61.8
Bread 78.0 15.7 62.3
Orange 94.1 27.8 66.3
Cucumber 72.4 55 66.9
Potato 73.5 6.1 67.4
Mushroom 77.7 10.3 67.4
Pollack 88.9 20.5 68.4
Tomato 81.9 12.5 69.4
In?;c::fegoodles and 84.9 15.1 698
Bean sprouts 73.9 3.4 70.5
Peach 94.0 23.5 70.5
Rice cake 83.9 13.1 70.8
Spinach 82.1 10.8 71.3
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Table 1. contfinued

24-h dietary  Usual intake

Food groups recalls" distribution? Difference
Noodle 82.3 10.6 71.7
Yellow corbina 92.3 20.6 71.7
Apple 79.9 7.8 72.1
Banana 93.5 21.0 72.5
Poultry 86.4 13.1 73.3
Pear 89.7 15.5 74.2
Persimmon 90.3 16.1 74.2
Sweet potato 89.8 13.9 75.9
Mackerel 89.3 11.9 77.4
Grape 89.8 12.3 77.5
Seaweed 82.4 4.5 77.9
Oriental melon 93.7 15.7 78.0
Radish leaves 90.3 11.6 78.7
Strawberry 94.0 14.5 79.5
Mandarin 85.4 57 79.7
Watermelon 92.5 9.6 82.9

1) Total number of subjects=7,708, number of subjects who
participated in 1-day 24-hour recall=5,679, number of sub-
jects who participated in 2-day 24-hour recall=2,029

2) Proportion of subjects with zero intake in the usual infake dis-
tribution estimated by reflecting the intake frequency of FFQ.

CZRILE s

(15.3%), F=57(25.8%), 19 (31.3%), 27 (31.4%),
T (34.1%), W (34.2%), “F2(36.1%), ‘T
(39.1%), <8, wlo]7, AA1A°(39.3%) 5ol 3= It}
WA= PSR HIE1e] 2ol 7} 75% oV dow veRd A%
Sl AP (75.9%), 31501 (77.4%), X% (77.5%),
ST (77.9%), 22 (78.0%), “5-3°(78.7%), 7]’
(79.5%), & (79.7%), <78 (82.9%) 5o At
2. 7=
% 60F9
9] S+ (mean),
(kutosis) “12]3L 97}x] 9] W92 gjetste] H]
AFAAL vlE9] Afo)7} #2 AEEEFE SAAUE Ao
A3t (Table 2). o] 5 B4IF A} B]E2] 2ol 7} A

Ao 22 AEE G Ad-E) 9 A Ay, iy

OIAINM
o

VaN
T =
6

=
) T

(skewness)

=Ry A=
X

Table 2. Usual infake distribution estimated by Multiple Source Method for 60 foods in the Korea National Health and Nutrition

Examination Survey, 2009

FFQ food items Mean SD  Skewness Kurtosis Percenties

5th 10th 25th 50th 75th 90th 95th 99th
Rice
Reported intoke " 198.03 106.41  1.23 8.47 0 4894 7546 123.51 187.19 261.55 328.82 3825 49514
Usual intake 2 198.48 76.44  0.51 1.94 24,7 86.05 107.03 145.38 193.12 247.51 296,96 328.18 393.32
Chinese cabbage and kimchi
Reported intake  98.78 102.47  2.38 9.64 0 0 0 31.1 72 135.18 217.47 294  484.14
Usual intake 98.82 61.16 1.37 3 8.18  24.33 36 556 8636 127.58 180.2 216.23 299.79
Makgeolli
Reported intake  10.28 101.55 13.28 213.7 0 0 0 0 0 0 0 0 360
Usual intake 994 7918 11.71 16229 0 0 0 0 0 0 3.81 13.92 332.28
Cereal and barley
Reported intake  22.57 36.93  6.12 82.43 0 0 0 0 11.67 30.02 56.62 83.87 163.56
Usual intake 22,78 21.38 2.43 13.51 0 0 2.84 753 17.76 3156 48.44 6258 9893
Coffee
Reported intake  21.16 90.02 11.96 22241 0 0 0 0 0.6 12 26.67 74 397.5
Usual intake 20.02 59.69 9.62 143.75 0 0 0 0.24 7.4 156,92 28.65 6481 281.62
Soju
Reported intake  35.01 135.28 581 46.65 0 0 0 0 0 44,1 352.8 705.6
Usual intake 35 91.2 4.23 22.77 0 0 0 0 25,65 85.87 244.64 467.66
Radish
Reported intake  55.93 83.48  3.19 17.45 0 0 0 0 2607 77.22 14696 219 376
Usual intake 55.3 4412 2.01 6.94 0 7 1423 2628 43.77 7233 109.82 142,73 208.72
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Table 2. confinued
FFQ food items Mean SD  Skewness Kurtosis Percenties
1th 5th 10th 25th 50th 75t 90th 95th 99th

Beer

Reported intake  52.68 320.31 14.79 348.79 0 0 0 0 0 0 0 316.8 14058

Usual intake 5239 17268 558 42.36 0 0 0 0 0 29.76 59.54 409.93 899.56
Green tea

Reported infoke  14.02 93.85 1229 233.37 0 0 0 0 0 0 0 0 400

Usual intake 13.36 74.84 1031 159.74 0 0 0 0 0.18 2.12 532 11.95 343.47
Soft drink

Reported intake  22.17  94.81 8.83  163.01 0 0 0 0 0 0 0 200 416

Usual intake 23.68 43.17 5.01 60.29 0 0 0 0 6.65 3045 69.67 10081 185.44
Yogurt

Reported infake  9.92  39.39 5.61 42.24 0 0 0 0 0 0 0 79.1 184.8

Usual intake 1043 25.39 4.59 26.6 0 0 0 0 4.02 7.27 1412 618 121.13
Tuna

Reported infake ~ 2.65 15.2 12.77 272.54 0 0 0 0 0 0 0 14.7  66.67

Usual intake 2.88 6.18 6.63 73.68 0 0 0 0 1.18 3.3 635 11.17 306
Beef

Reported infoke  28.71  90.13 7.62 88.06 0 0 0 0 0 19.88 7225 150.75 400.21

Usual intake 28.09 31.56 3.27 17.11 0 0 0 933 21.04 3519 57.89 8621 156.14
Pork

Reported intake  31.41  67.84 5.38 68.71 0 0 0 0 0 3494 98.53 149.32 300.52

Usual intake 31.51 2538 1.4 2.74 0 0.33 6.06 129 2523 4391 6603 81.17 114.05
Milk

Reported infoke  59.11  143.18 4.3 34.46 0 0 0 0 0 0 212 318 636

Usual intake 59.3 9282 2.69 10.9 0 0 0 7.32 2204 48.1 18565 248.75 393.35
Fish cake

Reported infake  5.73  20.96 7.25 84.48 0 0 0 0 0 0 15.15 3571 104.35

Usual intake 6.07 8.4 2.82 10.9 0 0 0 0 3.55 7.41 1649 2335 41.24
Confectionery

Reported infoke  5.13  19.57 6.74 68.93 0 0 0 0 0 0 12 35 90.7

Usual intake 5.24 9.61 2.74 7.68 0 0 0 0 1.71 4.2 19.05 28.39 43.98
Bean curd and fofu

Reported infake  22.88  53.6 6.03 64.64 0 0 0 0 0 2591 66.04 105.37 251.62

Usual intake 2251 19.57 2.53 11.14 0 297 574 1007 17.37 28.88 4529 59 99.59
Shellfish

Reported infake 4.4 22.4 19.85 631.08 0 0 0 0 0 0 11.03 2455 765

Usual intake 4.47 8.58 8.18 134.96 0 0 0 0 2.07 506 1095 17.15 37.75
Squid

Reported inftake  4.85  18.77 6.56 57.95 0 0 0 0 0 0 11.05 31.28 92

Usual intake 4.99 8.28 3.04 10.76 0 0 0 0.5 2.32 443 1486 23.68 39.92
Laver

Reported infoke  1.63 3.51 5.21 51.57 0 0 0 0 0 2.04 5.48 7.5 15.6

Usual intake 1.64 1.72 2.48 10.14 0 0.21 0.33 0.54 0.98 2.22 3.99 4.91 7.93
Cabbage

Reported infake 652  22.88 7.72 100.81 0 0 0 0 0 0 21.23 41.48 9497

Usual intake 6.82 8.83 1.97 3.2 0 0 0 2.08 3.84 6.5 2216 286  36.06
lce cream

Reportedintake  6.66  33.46 8.85 120.78 0 0 0 0 0 0 0 48.8 150

Usual intake 6.77 2296 6.67 66.15 0 0 0 0 0.43 3.22 9.5 4571 112.69
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Table 2. continued

FFQ food items Mean SD  Skewness Kurtosis Percenties
1th 5th 10th 25th 50th 75t 90th 95th 99th

Pumpkin

Reported infake  14.15  42.89 7.41 82.42 0 0 0 0 0 9.87 39.73 70.75 19237

Usual intake 1418 16.88 3.45 18.63 0 0 0.63 4.67 932 1746 31.82 4428 8263
Bread

Reported infoke  15.19  47.58 5.48 43.3 0 0 0 0 0 0 50.4 95.8 244.78

Usual intake 156.48 25.65 3.35 15.46 0 0 0 1.9 5.9 16.14 45,15  67.69 127.93
Orange

Reported intake  8.32 5594 1296 261.08 0 0 0 0 0 0 0 0 208

Usual intake 8.2 42.41 10,15 156.39 0 0 0 0 0.92 2.25 3.99 625 192.71
Cucumber

Reported infoke  12.32  41.09 8.4 118.28 0 0 0 0 0 4.51 34.97 67 205.9

Usual intake 1219 17.51 3.99 25.07 0 0 1.02 3.3 6.24 13.6 29.8 4472 919
Potato

Reported infake  19.64  70.51 12.34 283.25 0 0 0 0 0 7.76 5294 9856 303.05

Usual intake 20.07 24.18 4.8 46.01 0 0 1.89 7.33 13.77 2442 4136 5883 12287
Mushroom

Reported infoke  4.13 14.8 7.67 97.78 0 0 0 0 0 0 10.61  24.65 68.22

Usual intake 4.32 5.63 2.99 12.18 0 0 0 1.25 2.34 492 1092 16 27.59
Pollack

Reported infake  4.04  21.96 1084 164.92 0 0 0 0 0 0 1.06 202 93.89

Usual intake 435 1219 9.03 119.85 0 0 0 0 1.37 3.84 8.85 16.7 5459
Tomato

Reported infoke  13.46  61.46 8.51 108.18 0 0 0 0 0 0 1602  71.71 2921

Usual intake 14.41  31.87 5.95 50.5 0 0 0 1.82 5,99 13.51 27.3 5632 166.09
Instant noodle and ramen

Reported infake  12.33  36.24 3.81 18.58 0 0 0 0 0 0 55 110  152.87

Usual intake 13.05 19.37 3.1 12.89 0 0 0 2.45 6.77 13.65 36.86 63.17 8501
Bean sprouts

Reported infoke  11.52  31.34 7.25 130.13 0 0 0 0 0 5.1 40 68.7 140

Usual intake 11.74 13.88 2.74 12.1 0 0.81 1.91 3.72 6.62 1337 30.13 41.81 6508
Peach

Reported infake  9.87  62.67 9.49 118.86 0 0 0 0 0 0 0 0 289.4

Usual intake 9.36  49.42 7.19 63.17 0 0 0 0 0.47 1.05 1.77 281 249.28
Rice cake

Reported infoke  14.72  54.48 7.52 98.07 0 0 0 0 0 0 40.2  97.09 268.8

Usual intake 16.07 16.23 2.76 12.81 0 0 0 694 1245 19.89 3339 47.79 8239
Spinach

Reported infake  8.02 28.1 7.45  103.61 0 0 0 0 0 0 2225 51.25 1335

Usual intake 8.3 12.26 3.26 14.42 0 0 0 2.38 4.4 7.29 2262 3501 60.66
Noodle

Reported infoke  25.84  77.46 4.49 28.32 0 0 0 0 0 0 98.19 193.04 371.3

Usual intake 28.2  27.77 2.3 6.82 0 0 0 12.88 20.95 3218 6341 91.86 1334
Yellow corbina

Reported infake 2,16  13.18  10.66 163.72 0 0 0 0 0 0 0 658 58.33

Usual intake 2.36 7.35 8.65 105.63 0 0 0 0 0.81 1.81 3.71 726  36.97
Apple

Reportedintoke  34.44  96.18 4.13 22.45 0 0 0 0 0 0 116.47 209 418

Usual intake 34.38 62.93 3 10.54 0 0 2.35 5.46 9.78 19.38 107.17 166.92 271.86
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Table 2. confinued
Percentiles
FFQ food items Mean SD  Skewness Kurtosis
1th 5th 10th 25th 50th 75t 90th 95th 99th

Banana

Reported infake  3.01 17.99 8.85 103.3 0 0 0 0 0 0 0 0 83.6

Usual intake 332 11.12 7.54 73.45 0 0 0 0.33 1.23 2.16 3.5 6.5 55.76
Poultry

Reported infoke  12.95  51.03 7.78  102.99 0 0 0 0 0 0 30.69 90  245.49

Usual intake 13.91 20.43 3.19 13.36 0 0 0 3.01 7.26 1481 3587 5791 100.56
Pear

Reported intake 20 100.01  8.19 96.02 0 0 0 0] 0 0 0 128.8 5153

Usual intake 23.11  29.09 3.41 22.86 0 0 0 3.77 1468 31.82 5501 7445 131.76
Persimmon

Reported infake  20.35 102.48 9.27  127.31 0 0 0 0 0 0 0 131.1  466.35

Usual intake 20.47 71.85 6.79 64.92 0 0 0 0.62 2.71 7.38 2269 12831 377.15
Sweet potato

Reported infake  14.01 70.6 8.49 94.49 0 0 0 0 0 0 0 85.8 330

Usual intake 16.2 3747 5.89 45.49 0 0 0 212 532 1123 2623 7628 186.83
Mackerel

Reported infake  4.21 18.22 6.55 54.62 0 0 0 0 0 0 0 28.57 90.74

Usual intake 4.72 6.47 4.35 27 0 0 0 1.51 3.16 5.52 933 14.78 33.97
Grape

Reported infake  13.77 80.17 11.34 195.18 0 0 0 0 0 0 0 55.5 370

Usual intake 14.33 51.36 8.69 113.75 0 0 0 0.81 3.08 752 1797 61.33 2633
Seaweed

Reported intake  2.05 8.44 8.81 111.33 0 0 0 0 0 0 5 10.81 39

Usual intake 2.15 217 2.73 9.51 0 0.46 0.72 1.02 1.43 2.13 5.24 6.73 1091
Oriental melon

Reported infake  9.38  64.17  11.89 195.13 0 0 0 0 0 0 0 0 300

Usual intake 9.34 4538 8.4 93.01 0 0 0 0.27 1.14 2.55 4.72 8.47 24576
Radish leaves

Reported infake 559  27.66 1006 167.77 0 0 0 0 0 0 0 39.06 133.85

Usual intake 5.81 17.59 7.87 99.4 0 0 0 0.35 1.48 3.57 854 31.05 8976
Strawberry

Reported infoke  4.19  39.74  21.55 637.34 0 0 0 0 0 0 0 0 110.9

Usual intake 4.47  18.26 9.96 142,02 0 0 0 0.47 1.22 2.39 4.36 7.36  90.73
Mandarin

Reported intake  29.63 113.32 7.38 81.28 0 0 0 0 0 0 98.3 196.6 491.6

Usual intake 28.03 79 4.95 35.04 0 0 0.44 1.58 3.22 6.47 10656 18233 364.12
Watermelon

Reported infake  16.18 118.54 26.27 119.72 0 0 0 0 0 0 0 64.6  409.1

Usual intake 16.38 56.86 6.41 60.18 0 0 0.75 2.53 3.96 5.93 926 11432 291.91

1) Reported intake distribution by 24-hour recall(total number of subjects=7,708, number of subjects who participated in 1-day 24-
hour recall=5,679, number of subjects who participated in 2-day 24-hour recall=2,029)
2) Estimated usual intake distribution by Multiple Source Method using food frequency information
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