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Reanalysis of 2007 Korean National Health and Nutrition Examination
Survey (2007 KNHANES) Results by CAN-Pro 3.0 Nutrient Database

Shim, Youn Jeong' - Paik Hee Young"?

'Department of Food and Nutrition, > <Research Institute of Human Ecology>
Seoul National University, Seoul 151-742, Korea

ABSTRACT

This study aimed to reanalyze energy and nutrient intakes of 2007 Korean Nutrition and Health Examination Survey
(KNHANES) using CAN-Pro 3.0, a commonly used nutrient analysis software in Korea. Food items and their codes
were selected from 2007 KNHANES dietary intake file and converted to food codes of CAN-Pro 3.0 nutrient database
(NDB). Of the 1,324 total food items, 1,155 items were converted by direct matching, 123 items were matched using
other items in CAN-Pro 3.0 NDB and 42 items were matched using external sources. Consumption frequencies of items
converted by direct matching contributed 94.5% of total consumption. Nutrient intakes of 4,091 participants of 2007
KNHANES, over 1 year old, were recalculated using CAN-Pro 3.0 NDB and compared with intakes in 2007 KN-
HANES dietary intake file. Intakes for energy and all nutrients except protein and Vitamin C calculated by two NDBs
were significantly different by paired t-test (p <0.001), but significantly correlated by Pearson’ correlation coefficients
(p €0.001) . Percent differences between the NDBs ranged from 0.3% to 15.1%, low for protein, energy, vitamin C, iron,
vitamin B, (below 5%) but high for phosphorus, retinol, vitamin A, and S-carotene (over 10%). Age group, sex, and
their interactions significantly influenced six nutrients (p < 0.05). Intake levels of zinc, vitamin Bs, vitamin E, folate and
cholesterol were not available in 2007 KNHANES but were calculated by CAN-Pro 3.0. Mean intake levels of zinc,
vitamin Be, vitamin E, and folate by age and sex groups revealed that some groups had mean levels below RI (Recom-
mended Intake) or Al (Adequate Intake) levels. Intake level of cholesterol was higher than the recommended level
(below 300 mg/day) in some groups, especially males. Results of the present study indicate the need for comparable
and more comprehensive NDB to be used for dietary assessment of KNHANES and other researches. More rigorous
evaluation of nutrients which have not been reported in KNHANES is needed. (Korean J Nutr 2009; 42(6): 577~595)

KEY WORDS: nutrient database, zinc, vitamin B, folate, vitamin E, cholesterol.
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oA 2dE sk o] AFE2 2007 KNHANES A}
AVZHE Foa RS 517] flste] Hash AFE0)2
2 CAN-Pro 3.0& ©]&slo] 2007 KNHANES A=
thA] AXKsE7] 21814 CAN-Pro 3.0 NDBeJA o] 21#%
= AREEE = Qlojof gtk o] 918l CAN-Pro 3.0¢] NDB
oA A AEES 3ol 2007 KNHANES code® 23k
sH= ZS stk B AEES T NDBef| 354
oz gofloja] A o] 7ksskgl ot 2007 KNHA-
NESoIM FZ8 A% 213 CAN-Pro 3.0 E190#] ¢
of H=F Agst WHES AHgste] At BE 2
9 codeddt Y42 B} B ol EHQoH o5 Q
oFstd th32 ZAtH(Table 2).

212 Ag(Direct matching)

2007 KNHANES®l|A &% 2% % CAN-Pro 3.0
NDBoll %= 238 21352 24 KNHANES #3755
oatelt. HAl 1,324719] 2% & 87.2%<1 1,15571] 2]
FollA A5 Agho] 7hsslnk. 53] ARk o® o] 43
HE AFES g A3 W] 7hssielem®, 2007
KNHANES ##)] 21545 W% 5 olg A%°] AAsh=

Table 1. Age distribution of subjects of 2007 KNHANES

ot

=+ oF 8} 3] x| (Korean J Nutr) 2009; 42(6): 577~595 /579

HIE = 94 5%0] 2319ith
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(National Fisheries Research Development Institute:
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sity information system)'’9] % AAZS g3k
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AR AFE F 123502 AR 4 05%8 Ao
1 2007 KNHANESe®] vebd A3ues AA19] 2.2%
Ark.

e Al
CAN-Pro 3.0¢] NDBE &g3 & ¢l Aoz dgts

e

Age range (years)

1-2 3-5 6—8 9-11 12—-14  15—-19 20—-29 30—49 50—-64 65-74 75— Total
Male 72 101 132 113 107 102 129 490 284 216 75 1,821
Female 47 89 118 110 82 100 181 715 408 285 135 2,270
Total 119 190 250 223 189 202 310 1,205 692 501 210 4,091

KNHANES: Korean National Health And Nutrition Examination Survey

Table 2. Types of food matching of 2007 KNHANES foods to CAN-Pro 3.0 NDS foods

Description of matching

Number of food (%)

Consumption of frequencies in 2007 KNHANES (%)

Direct matching 1,155 (87.2)
Substitution by CAN-Pro 3.0 NDB data 123 (9.5)
Substitution by other data 42 (3.2)
Total 1,324 (100)

186,065 (94.5)
4,219 (2.2)
6,565 (3.3)

196,866 (100)

KNHANES: Korean National Health And Nutrition Examination Survey
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Table 3. Mean energy and nutrients intakes of 2007 KNHANES subjects using different NDBs

B3 & Ok 8} 3] X (Korean J Nutr) 2009; 42(6): 577~595 / 581

(N=4,091)

KNH/:NES > C/;B‘_Pro Difference (A—B) SlgnclnﬂnC gi?fceere%fceef;eds
Energy (Kcal) 1810 (19.8) 1790 (20.2) 19.4" (2.0) 153 234 1.1 <.001
Protein (g) 65.4 (0.93) 657 (0.90)  —0.22 (0.12) -04 001 -0.3
Fat (@) 37.7 (0.76)  40.4 (0.79)  —2.7" (0.23) -3.1  -22 -7.1 <05 <001
Carbohydrate (g) 289 (2.9) 274 (2.8) 15.3" (0.38) 14.5 16.0 53 <.001 <.05
Ca (mg) 462 (7.6) 489 (7.9) -28.1%(1.6) —312 —249 -6.1 <01 <05 <001
P (mg) 1068 (13.1) 953 (12.9) 115" (2.6) 109.7 1202 10.8 <001 <05 <.001
Fe (mg) 129 (023) 135(0.19) —-0.53*(0.11) -0.75 -0.32 4.1 <01
Na (mg) 4388 (63.0) 4126 (66.7) 262% (39) 1839 339.5 6.0
K (mg) 2690 (38.7) 2533 (42.00 157" (10.9) 1355 1789 5.8
Vitamin A (RE)® 711 (18.5) 621 (17.9)  89.6* (17.3) 551 1242 12,6 <.05
B-Carotene (1g) 3489 (93.7) 2964 (90.4)  525% (90.1) 3459  705.1 15.1 <.05
Retinol (1g) 102 (4.5) 90.7 (3.9) 11.2* (1.8) 7.5 14.9 1.0 <01
Vitamin B (mg) 1.24 (0.02) 1.15(0.02  0.09" (0.01) 007  0.11 7.1 <.05
Vitamin B2 (mg) 1.05(0.02) 1.01 (0.02)  0.04" (0.01) 003  0.06 4.1 <05 <01
Niacin (mg) 146 (022) 156 (024)  —1.0% (0.09) -1.1 =077 —6.5 <.05 <.001
Vitamin C (mg) 92.8 (2.5) 94.3 (2.4) -1.501.1) -38 0.0 -1.6 <.001

x: Difference is significant by paired t-test (p <0.001)

KNHANES: Korean National Health And Nutrition Examination Survey
1) Weighted valued (wt_24rc) was applied for calculating mean and SE

2) p-value by Multiple Regression
3) Retinol Equivalent
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Table 5. Pearson’s correlation coefficient for nutrient intakes of
2007 KNHANES subjects between KNHANES and CAN-Pro 3.0
NDB

Males Females Total
Corr. Corr. Corr.
Coefficient”  coefficient”  coefficient”

Energy 0.995 0.993 0.995
Protein 0.986 0.990 0.988
Fat 0.965 0.969 0.968
Carbohydrate 0.992 0.991 0.992
Ca 0.975 0.979 0.978
P 0.966 0.963 0.967
Fe 0.929 0.886 0.912
Na 0.807 0.814 0.817
K 0.892 0.934 0.914
Vitamin A 0.446 0.520 0.473
Retinol 0.975 0.825 0.953
B-Carotene 0.405 0.472 0.435
Vitamin By 0.887 0.829 0.870
Vitamin B2 0.821 0.747 0.797
Niacin 0.915 0.886 0.910
Vitamin C 0.901 0.888 0.894

KNHANES: Korean National Health And Nutrition Examination
Survey

1) Linear relationship between the intakes from the two NDBs
of all nutrients and energy was significant at the p<0.001 level
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Table 8. Food items with more than 1% of intake for nutrients not included in 2007 KNHANES report

Rank Foods Intake %Tofcl % total im.oke
(mg/day) intake  (cumulative)
1 Rice, Paddyrice, Well polished rice, Domestic rice, Japonica type 2.55 30.5 30.5
2 Oyster, Raw, Pacific oyster, Cultivated 0.26 3.1 33.6
3 Chicken, Meat, Lean, Raw 0.24 2.9 36.5
4 Milks, Cow's milk, Whole milk 0.20 2.4 38.9
5 Beef, Meat, Imported beef cattle, Plate, Raw 0.19 2.2 41.1
6 Pork, Meat, Loin, Raw 0.17 2.1 43.2
7 Soybeans, Soybean curd, Raw 0.14 1.6 44.8
Zinc 8 Hen's egg. Whole egg, Raw 0.13 1.5 46.3
9 Kimchi, Baechukimchi, Chinese cabbage 0.12 1.5 47.8
10 Pork, Meat, Rib, Raw 0.1 1.4 49.1
11 Barley, Barley, Polished grain 0.10 1.2 50.3
12 Beef, Meat, Imported beef cattle, Loin 0.10 1.1 51.4
13 Oyster, Eorigulieot, Seasoned, Fermented 0.09 1.1 52.5
14 Pork, Meat, Belly 0.09 1.0 53.5
15  Soybeans, Black soybeans, Dried, Seoritae 0.08 1.0 54.5
1 Rice, Paddy rice, Well polished rice, Domestic rice, Japonica type 0.19 10.5 10.5
2 Kimchi, Baechukimchi, Chinese cabbage 0.1 6.4 16.9
3 Soybean sprout, Raw 0.09 5.0 21.9
4 Pork, Meat, Loin, Raw 0.05 3.1 25.0
5 Potato, Raw 0.05 2.6 27.5
6 Onion, Raw, Domestic 0.05 2.5 30.1
7 Garlic, Bulb, Raw (Domestic) 0.04 2.2 32.3
8 Chicken, Meat, Lean, Raw 0.03 1.9 34.2
9 Gochujang, Fermented red pepper paste, Improved 0.03 1.8 36.0
Vitamin B 10 Beef, Edible viscera, Plate (Meat stock) 0.03 1.8 37.8
11 Sugars, White sugar 0.03 1.8 39.5
12 Soybean sprout, Boiled 0.03 1.5 41.1
13 Mandu, Frozen, Meat 0.02 1.4 42.5
14 Sweet potato, Raw 0.02 1.3 43.8
15 Red pepper powder 0.02 1.3 45.0
16  Milks, Cow’s milk, Whole milk 0.02 1.1 46.2
17 Rice, Paddy rice, Brown rice, Japonica type 0.02 1.1 47.2
18  Pork, Meat, Rib, Raw 0.02 1.0 48.3
19 Mixed grains 0.02 1.0 49.2
1 Kimchi, Baechukimchi, Chinese cabbage 35.0 16.7 16.7
2 Laver, Seasoned, Toasted 11.1 5.3 21.9
3 Rice, Paddy rice, Well polished rice, Domestic rice, Japonica type 6.1 2.9 24.8
4 Sea mustard, Raw, Cultivated 5.7 2.7 27.5
5 Spinach, Raw, Growing in plastic house 5.0 2.4 29.9
6 Sweet potato, Raw 4.5 2.1 32.0
Folate 7 Soybeans, Black soybeans, Dried, Seoritae 3.8 1.8 33.8
8 Onion, Raw, Domestic 3.3 1.5 35.4
9 Sea mustard, Dried 3.0 1.4 36.8
10  Lettuce, Ttuksumjeokchulmyeon 2.7 1.3 38.0
11 Cabbage, Raw 2.6 1.2 39.3
12 Spinach, Boiled 2.6 1.2 40.5
13 Perilla, Leaves, Canned 2.6 1.2 41.7
14 Soybeans, Soybean curd, Raw 2.6 1.2 42.9
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Table 8. Continued

Rank Foods Intake % fotal % total inf.oke
(mg/day) intake  (cumulative)
15 Smallred beans, Red, Dried (Domestic) 2.5 1.2 441
16  Gochujang, Fermented red pepper paste, Improved 2.3 1.1 45.2
17 Seatangle, Dried 2.3 1.1 46.3
Folate 18  Potato, Raw 2.3 1.1 47 .4
19 Sealettuce, Raw 2.2 1.0 48.4
20 Chinese cabage, Raw 2.2 1.0 49.5
21 Mixed grains 2.0 1.0 50.4
1 Soybean oil 3.02 35.0 35.0
2 Sesame oil 0.35 4.1 3%9.0
3 Squash or pumpkin, Young pumpkin, Raw 0.22 2.5 41.6
4 Soybeans, Soybean curd, Raw 0.17 2.0 43.5
5 Hen's egg, Whole egg, Raw 0.14 1.6 452
6 Mayonnaise, Whole egg 0.1 1.3 46.5
7 Perilla, Leaves, Canned 0.1 1.3 47.8
Vitamin E 8 Grape, Raw, Campbellearly 0.1 1.3 49.1
9 Spinach, Raw, Growing in plastic house 0.10 1.2 50.3
10  Rape seed oll 0.10 1.1 51.4
11 Soybean sprout, Raw 0.09 1.1 52.4
12 Beef, Edible viscera, Plate (Meat stock) 0.09 1.1 53.5
13  Common squid, Raw 0.09 1.0 54.5
14  Sweet potato, Raw 0.09 1.0 55.5
15  Coffee creamer, Powder 0.09 1.0 56.5
1 Hen's egg, Whole egg, Raw 67.0 29.9 29.9
2 Hen's egg, Fried 13.7 6.1 36.0
3 Chicken, Meat, Lean, Raw 8.4 3.7 39.7
4 Common squid, Raw 6.7 3.0 42.7
5 Hen's egg, Whole egg, Boiled 5.6 2.5 45.2
6 Milks, Cow's milk, Whole milk 5.5 2.4 47.6
7 Pork, Meat, Loin, Raw 5.3 2.4 50.0
8 Beef, Edible viscera, Plate (Meat stock) 52 2.3 52.3
Cholesterol 9 Anchovy, Boiled and dried, Larvae 5.0 2.2 54.5
10 Anchovy, Boiled and dried, Large anchovy 4.8 2.1 56.7
11 Common squid, Dried 4.4 2.0 58.6
12 Beef, Edible viscera, Small intestine 4.2 1.9 60.5
13 Mandu, Frozen, Meat 3.4 1.5 62.0
14 Pork, Meat, Rib, Raw 3.3 1.5 63.5
15  Pork, Meat, Belly 3.2 1.4 64.9
16  Anchovy, Boiled and dried, Medium anchovy 2.7 1.2 66.1
17  Beef, Meat, Imported beef cattle, Plate, Raw 2.3 1.0 67.1
18  Loach, Raw 2.3 1.0 68.2

KNHANES: Korean National Health And Nutrition Examination Survey
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