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D?visigo 1 of Health and Nutrition ~ OPjectives: The aim of the study was to assess the intake of dietary cholesterol and

Survey, Korea Centers for its major food sources in the Korea National Health and Nutrition Examination Survey

Disease Control and Prevention, (KNHANES).

Cheongju, Chungbuk, Korea . .
Methods: A total of 20,671 nationally representative sample who had 24-hour recall

Tel: (043) 719-7460 data from the KNHANES VI (2013-2015) was included in this study. Mean cholesterol
Fax: (043) 719-7527 intake and the prevalence of subjects with cholesterol intake over the Intake Goal of the
E-mail: kwoh@korea.kr Dietary Reference Intakes (DRIs) for Koreans were analyzed. Intakes of cholesterol by

ORCID: 0000-0001-8097-6078 food groups or each food were calculated to find out the major food sources for

cholesterol intake in Koreans.
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Revised: December 21, 2017 Results: The mean dietary cholesterol intake was 261.3 mg, which was higher in men

Accepted: December 21, 2017 (303.5 mg) compared to women (219.1 mg). Dietary cholesterol intake and the
prevalence of subjects with cholesterol intake over the Intake Goal of DRIs were the
highest in the 19-29 year old group. The eggs was the first major food group source
for cholesterol intake in all age groups. Major food sources for cholesterol intake
among Korean were egg, chicken, pork, squid and beef, which contributed 66.9% to
total cholesterol intake.

Conclusions: Although the mean dietary cholesterol intake was under 300 mg, the
prevalence of subjects with cholesterol intake over the Intake Goal of DRIs was about
30% in adults. Because both the mean intake and the prevalence of subjects with
cholesterol intake over the Intake Goal of DRIs were higher in young adult groups, the
dietary cholesterol intake was expected to be increased.
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Table 1. Infakes of energy and fat by general characteristics of the study population

All Men Women
Energy Total fat % of energy Energy Total fat % of energy Energy Tofalfat % of energy
N (kcal/day) (g/day) from fat N (kcal/day) (g/day) from fat N (kcal/day) (g/day) from fat
Mean =+ SE Meon£SE  Mean * SE Mean + SE Meon £SE  Mean =+ SE Mean + SE Mean£SE  Mean £ SE
Total 20,671 2,065.7+ 9.8 478%+04 20.7 £0.1 9114 23904+148 558+06 21.4%0.1 11,657 1,740.8 £ 9.4 39.9+0.4 20.0£0.1
Age (years)
1-2 519 1,061.4+220 275+08 234+04 257 1,137.0+£339 285+1.1 229+06 262 988.3 £ 26.1 265+ 1.1 23.9+0.6
3-5 804 1,400.7 269 36.6*+1.2 23.0+0.3 425 1,463.6+305 38.1%15 229+04 379 1,328.7 £46.2 34.9+2.1 23.1 04
6-11 1,696 1,897.9+21.1 51.6x10 23.7+£0.3 843 2,022.7+289 558+14 241x04 753 1,759.3 £28.7 470x1.3 23.3+0.3
12-18 1,683 2,231.4x28.1 61.5%1.1 245+0.2 877 2,56382+438 708=£17 250£03 806 1,897.8 £31.8 514x14 24.1+0.3
19-29 1,898  2,291.1+28.1 63.4+1.1 253+0.2 838 2,6186+421 715+17 256%03 1,060 1925624332 543+13 251+03
30-49 5,452 2,2238%+159 529+06 22.0+0.2 2,210 26141+£259 61.5+1.0 224+02 3,242 1,817.8£14.0 441 £0.6 21.6£0.2
50 - 64 4,451 2,057.6+16.7 39.9+0.7 17.56+02 1,823 2,370.8+£263 465+1.1 18.1£0.2 2,628 1,748.2£16.1 33.5+0.6 16.9+£0.2
65+ 4,268 1,662.6+145 242+04 12802 1,841 1,.9429+£21.3 300%£07 13.9£0.2 2,427 1,462.7 £14.9 20.0+04 120x0.2
Region"
Urban 16,637 2,069.6+105 49.9+04 21.7 £0.1 7,248 23804+160 57.2+06 221+0.1 9,389 1,758.56 +£10.6 42.5+0.4 21.3£0.1
Rural 4,034 2,130.8+259 500x1.0 21.0x£0.2 1.866 2,416.7+£36.1 56614 21.3£03 2,168 1,784.1 £28.1 42113 20.7+0.3
Income'?
Low 5103 1,9950+18.6 458+07 206+0.2 2,252 2,2782+288 524+1.0 21.1+02 2,851 1,697.3£18.1 38.9+07 200+0.2
Middle-low 5177 2,059.1+186 49.0%+0.7 21.6+0.2 2,297 2361.0+272 555+1.1 21.8+£02 2,880 1,742.9 £19.2 42.1+£0.7 21.4+£0.2
Middle-high 5,120 2,108.56+19.8 50.8+0.8 21.6£0.2 2,263 24258+29.6 5887+1.1 222+02 2,867 1,783.3 £20.9 425+0.8 21.1+£0.2
High 5148 2,160.0+195 540x09 225+0.2 2,260 2497.0+28.1 620+£1.2 229+02 2,888 1.820.6 £18.3 458 0.9 22.1+0.2

1) Age-standardized using the 2005 Korea population estimates.

2) Divided into quartile categories based on monthly household income (household income / f No. of household members) by sex and 5-year age group. Some of subjects

had no income data.
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Table 2. Mean intake of cholesterol (mg/day) by general characteristics of the study population

Al Men Women
N Mean + SE N Mean =+ SE N Mean + SE
Total 20,671 261.3+2.8% 9.114 3035+t 4.3 11,657 2191+ 2.7
Age (years)
1- 2 519 168.5+9.6 257 1621 £11.5 262 155.1 £14.3
3-5 804 207.5+ 6.7 425 2138+ 9.4 379 200.3+ 9.3
6-11 1,596 277.6+7.8 843 297.2 £10.1 753 255.8+10.0
12-18 1,683 309.5+7.2 877 347.9£10.6 806 267.7 £ 9.1
19-29 1,898 329.3+8.3 838 364.8£13.5 1,060 289.6+ 8.3
30-49 5,452 301.1+44 2,210 3499+ 7.2 3,242 2503+ 4.5
50 - 64 4,451 2258+5.6 1,823 2649+ 9.5 2,628 1872+ 4.9
65+ 4,268 126.0£3.2 1,841 159.1+ 5.0 2,427 1024+ 34
Region"
Urban 16,637 272.3+£29 7,248 3128+ 4.6 9.389 231.7+ 3.0
Rural 4,034 270.0+8.4 1.866 293.8+11.0 2,168 241.6+ 8.3
Income'?
Low 5,103 247.7 £5.1 2,252 2817+ 7.8 2,851 211,56+ 56
Middle-low 5177 261.5+49 2,297 2966+ 7.4 2,880 2241+ 57
Middle-high 5,120 277.6+£5.3 2,253 3146+ 7.8 2,867 239.6+ 52
High 5,148 299.5+54 2,260 3445+ 8.1 2,888 2549+ 57

1) Age-standardized using the 2005 Korea population estimates.

2) Divided info quartile categories based on monthly household income (household income / f No. of household members)
by sex and 5-year age group. Some of subjects had no income data.

3) Mean intake of cholesterol was significantly different according fo sex, age group or income (p<0.05).
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Table 3. Prevalence of subjects with cholesterol intake over the Intake Goal of the Dietary Reference Intakes (%)

Al Men Women
N Proportion + SE Proportion + SE N Proportion & SE

19 years or older 16,069 31.3+0.5% 6,712 37.4+0.8 9,357 253+ 0.6
Age (years)

19-29 1,898 409+1.3 838 44,7 +£1.9 1,060 36.6+1.6

30-49 5,452 382+0.8 2,210 453+1.2 3,242 30.9+0.9

50 - 64 4,451 254+0.9 1,823 303+1.3 2,628 206+ 1.0

65+ 4,268 120+£0.6 1,841 1569+£1.0 2,427 9.2+0.7
Region”

Urban 12,814 257105 5,274 302+0.7 7,540 21.2+0.5

Rural 3,265 249+1.1 1,438 27.4+15 1,817 21.8+1.2
Income'?

Low 3,970 21.6+0.7 1,660 253+ 1.1 2,310 17.6 £0.9

Middle-low 4,032 23.7+0.7 1,692 27.4£1.1 2,340 19.8+1.0

Middle-high 3,963 27.2+0.8 1,651 316+1.2 2,312 229+0.9

High 4,008 29.3+0.8 1,672 34.6+1.2 2,336 242+1.0

1) Age-standardized using the 2005 Korea population estimates.

2) Divided info quartile categories based on monthly household income (household income / f No. of household members)
by sex and 5-year age group. Some of subjects had no income data.
3) Prevalence was significantly different according to sex, age group, region (only men) or income (p<0.05).



Table 4. Intakes of food and cholesterol by food groups”

Al (N=20,671) 1-2years (N=519) 3 —5years (N=804) 611 years (N=1,596) 12-18 years(N=1,683)
Food gioup Food Cholesterol Food Cholesterol Food Cholesterol Food Cholesterol Food Cholesterol
(g/cay) (mg/day) (g/aay) (mg/day) (g/aay) (mg/day) (g/aay) (mg/day) (g/day) (mg/day)
Mean =+ SE Mean =+ SE %? Meon+SE  Mean=SE % Mean+SE  Mean=+SE % Mean =+ SE Mean =+ SE % Mean+SE  Meon=*SE %

Egos 279+ 05 117.3%£19 449 211+ 19 881+£82 555 27714 1168+£60 563 323+15 1358+63 489 31.5+12 1328+53 429
Meat & poulfry 1084+ 1.6 599+1.1 229 378+ 35 19.7+20 124 550+26 285+13 137 1106+41 600+25 216 1560+56 915+36 296
Fish & shellfish 89.1+ 1.9 49.6+12 190 297+ 37 143%£37 90 329+25 202+27 97 51.8+32 287+£1.6 103 57.3£33 366+t23 118
Cereals 2979+ 1.7 16.3+06 62 505+ 4.4 7710 49 2109+54 139+12 67 291.7+43 255+26 92 3399+50 242+18 7.8
Dairy products 1048+ 1.7 11.6+03 45 2483*115 280+14 177 237.2%8.1 262+22 126 2223+69 238+£10 86 159.3+£58 188+09 6.1
Vegetables 299.3+ 24 20+003 08 585+ 33 01+£0.02 01 97.6+3.2 04+0.1 02 161.7t4.6 1.0£005 04 2161+64 1.5+0.1 05
Seasonings 372+ 046 1.8£0.1 0.7 7.6+ 0.6 02£0.1 0.1 16.7£1.0 0.7£0.1 0.3 26.3+0.9 1.1£0.1 0.4 365+1.3 19+02 06
Oils in plant foods 8.3+ 0.1 1.3£0.04 05 27+ 02 00+£00 00 43+02 00+£00 00 6.6£0.3 00+00 00 8.9+03 03+£005 0.1
Non-alcoholic 1688+ 3.2 07+£004 03 362+ 4.1 0.1+£0.1 0.1 63.3+45 0.1+£0.04 005 106.1£57 0.3+0.1 0.1 183.5+8.7 0.6+0.1 0.2

beverages
Fats in animal 0.3+ 0.02 05+003 02 01+ 002 02+005 0.1 02+004 04%01 0.2 04+£0.1 0.8+0.1 0.3 05+0.1 09+0.1 0.3

foods
Sweets 120+ 0.2 02+£0.01 0.1 50+ 06 02+004 0.1 6108 0.4£0.1 02 145+0.8 05+0.1 0.2 16.1+1.1 0.5+0.1 0.2
Others in animal 0.1+ 003 0.1+£002 004 00+ 00 00+00 00 0.0+00 00+00 00 0.1+0.1 0.1+005 0.04 0.0+00 00+00 00

foods

19 - 29 years (N=1,898) 30— 49 years (N=5,452) 50 - 64 years (N=4,451) 65+ years (N=4,268)
Food gioup Food Cholesterol Food Cholesterol Food Cholesterol Food Cholesterol
(g/day) (mg/day) (g/day) (mg/day) (o/day) (mg/day) (g/day) (mg/day)
Meaon =+ SE Mean + SE % Meon+SE  Meon=SE % Meon+SE  Mean=+SE % Mean =+ SE Mean =+ SE %

Eggs 338+ 1.5 1421+6.4 432 325+ 08 136.6+3.1 454 23.6+£0.9 99.6+3.9 441 126+05 53.6+22 425
Meat & pouliry 1612+ 5.1 95.6+4.1 290 1211+ 25 675+1.6 224 769+24  402+14 178 555+26 229+09 182
Fish & shellfish 711+ 37 454+28 138 1045+ 29 61.4+22 204 1148+44  610+33 270 868+39 349x16 277
Cereals 3041+ 4.9 225+1.9 68 3020+ 28 17.3£1.1 57 300.1£3.1 120£1.1 5.3 2905+ 3.1 6.1+08 4.8
Dairy products 1155+ 49 145+07 44 872+ 26 100+04 33 724+25 69+£03 31 53.1+£22 47+02 37
Vegetables 2537+ 50 1.6£0.1 05 3402+ 338 24+005 08 3771149 25%0.1 1.1 3144+50 1.9+0.1 15
Seasonings 455+ 1.6 3.3£02 1.0 442+ 1.1 22+0.1 0.7 361%08 1.4+0.1 0.6 25.7+£0.6 05+0.1 0.4
Oilsinplantfoods 11.0+ 0.4 1.4£0.1 0.4 9.8+ 0.2 1.7£0.1 0.6 78+0.2 1.6£0.1 0.7 4.4+0.1 1.0£0.1 0.8
Non-alcoholic 309.0+ 105 14+02 04 2135+ 55 1.0£0.1 03 111.4+43 02£004 0.1 45120 01+£0.02 0.1

beverages
Fats in animal 05+ 0.1 1.0£0.1 0.3 03+ 003 0.6+0.1 0.2 01+002 02+005 0.1 0.1+001 014£002 0.

foods
Sweets 146+ 0.7 03+005 01 122+ 03 02+0.02 0.1 10.7+£04 0.1+£001 0.04 85+0.3 0.1+£0.03 0.1
Others in animal 02+ 0.1 02+0.1 0.1 02+ 0.1 0.1+£0.1 003 0.1+01 0.1+£0.1 0.04 0.1+004 014003 0.1

foods

1) Food groups which contfributed nothing to cholesterol

2) % of total cholesterol intake.

intake were not described in this table
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Table 5. Major food sources for cholesterol intake

ZA} A 671(2013-2015) AFR-Z- o] 8-3)]

Al (N=20,671) Men (N=9,114) Women (N=11,557)
Cholesterol Cholesterol Cholesterol
Food infake o,n Cumulative  Food infake o, Cumudtive  Food infake o, Cumuative
Rank name (mg/day) % name  (mg/day) % name (mg/day) %

Mean + SE Mean =+ SE Mean + SE

o 2613428 o a035+43 o 2190427
1 Egg 1146+1.9 439 439 Egg 1280+30 422 422  Egg 1012420 462 462
2 Chicken 192+07 7.3 51.2 Chicken 23.8+1.1 7.8 50.0 Chicken 14.6+£0.7 6.7 529
3 Pork 16.1£04 6.2 57.4 Pork 204+06 6.7 56.7 Pork 11.7£03 5.3 58.2
4 Squid 13.5+06 5.2 62.5 Squid 162+£09 53 62.1 Squid 10805 49 63.1
5 Beef 11.3£03 4.3 66.9 Beef 13.3£05 44 66.5 Beef 92+03 42 67.3
6 Bread 8.1x04 3.1 70.0  Bread 92+08 30 69.5 Bread 7104 32 70.6
7  Milk 6201 24 72.3 Milk 66t02 22 71.7 Milk 5901 27 73.3
8 Cakes 4504 1.7 74.1 Eel 46+08 1.5 73.2 Cakes 4706 21 75.4
9 Eel 35+05 1.3 75.4 Cakes 44+05 1.4 74.6 Duck 25+03 1.1 76.5
10 Duck 33+03 1.3 76.7 Duck 42+04 1.4 76.0 Eel 25+05 1.1 77.7

1) % of fotal cholesterol intake.
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