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Analysis on the Difference of Dietary Intake Behavior in Subjects with/without Various Types
of Dyslipidemia from the Seventh (2016) Korea National Health
and Nutrition Examination Survey (KNHANES)
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Department of Food and Nutrition, Kwangju Women's University

Abstract

This study examined the difference of dietary intake behavior between groups of adults aged >20 years with or without
dyslipidemia, and comparing the various types of dyslipidemia, based on the Seventh (2016) KNHANES. Men showed
higher rate for triglyceridemia and LDL-cholesterolemia than women and subjects in the age group 50-59 years exhibited
the highest incidence of triglyceridemia, total cholesterolemia and HDL-cholesterolemia. The ratio of obese people was
higher in most types of dyslipidemias. The top five foods in each group of cereal & grain, meat, vegetable, and fruit were
selected for analysis, based on the food frequency. The dyslipidemia group showed higher intake frequencies for mixed
grains, cabbage kimchi and leafy vegetable than the no-dyslipidemia group, and the group with high blood total cholesterol
for mixed grains, apple, and cutlassfish-croaker. Group with high blood triglyceride showed higher intake frequencies of rice
and mackerel-mackerel pike than the other groups of high blood triglyceride. No food showed significant difference in the
frequencies between groups of LDL-cholesterol. Group with high blood HDL-cholesterol showed higher intake frequency
of bibim-fried rice, deep fried chicken, stir fried chicken, apple, tangerine, banana and butter-margarine. These results
indicate that people with high levels of blood total cholesterol are more concerned with food having health benefits than
those with abnormal levels of other blood lipid. More information on dietary benefits need to be provided to patients having
high levels of triglyceride, LDL-cholesterol and HDL-cholesterol.
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<Table 1> The list of food analyzed for the food intake frequency

Food Group List

Rice, mixed grains, bibim-fried rice, gimbob, curry rice, ramyeon, noodle, naengmyeon, jajangmyeon-jjamppong,

Cereal & grain dumpling, pan bread, sweet bread, castella, #teok, tteokbokki, cereal, cooked potato, cooked sweet potato, cooked
corn
grilled pork, boiled pork, stir fried pork, raw beef, grilled beef, ham, boiled chicken, stir fried chicken, deep fried

Meat . .
chicken, grilled duck
Vegetable bean sprout, spinach, bellwort, squash, namul, cucumber, radish, onion, leafy vegetable, brocoli, garlic, cabbage

kimchi, other kimchi, pickle, mushroom, tomato

Fruit strawberry, oriental melon, watermelon, peach, grape, apple, pear, persimmon, tangerine, banana, orange, kiwi
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<Table 2> General and health-related characteristics of the subjects by level and classification of dyslipidemia.

Dyslipidemia (n=3,131)

Blood total cholesterol (n=3,131)

Blood triglyceride (n=3,131)

Variables Absence  Presence Moderate ~ Border High Moderate ~ Border High  Very High
(n=2,740)  (n=391) ©0=1,789) (=989) (n=353) 0=2,229) (n=396) (n=464) (n=42)
n % n % n % n % n % n % n % n % n %
Gender
Male 1,053 86.8 160 13.2 679 56.0 399 329 135 11.1 683 563 216 17.8 281 232 33 27
Female 1,687 88.0 231 12.0 46 1,110 579 590 30.8 218 114 45 1,546 806 180 94 183 95 9 000
Age (Years)
20-29 451 987 6 13 339 742 98 214 20 44 373 816 47 103 35 131 2 4
30-39 767 96.6 27 34 483 60.8 245 309 66 83 581 732 94 118 104 164 15 19
40-49 741 919 65 81 .000 445 552 276 342 85 105 .000 561 69.6 106 132 132 174 7 9 .000
50-59 563 77.0 168 23.0 345 472 256 350 130 17.8 488 66.8 102 140 127 192 14 19
>60 218 63.6 125 364 177 516 114 332 52 152 226 659 47 137 66 192 4 12
BMI
<185 134 985 2 15 98 72.1 32 235 6 44 126 26 6 44 4 29 0 0
18.5-22.9 1,157 923 97 7.7 000 792 632 352 28.1 110 88 000 1,051 838 110 88 8 66 10 .8 000
23.0-24.9 593 852 103 14.8 376 540 230 33.0 90 129 483 694 97 139 105 151 11 1.6
>25.0 856 819 189 18.1 523 50.0 375 359 147 14.1 569 544 183 175 272 260 21 20
Waist circumference(cm)
<90 713 89.7 82 103 468 589 246 309 81 102 610 642 127 160 138 174 20 25
Male .000 .019 .000
>90 340 813 78 187 211 50.5 153 366 54 129 478 414 89 213 143 342 13 3.1
<85 1,324 90.7 136 9.3 891 61.0 430 295 139 95 1,254 859 111 76 8 61 6 4
Female .000 .000 .000
>85 363 793 95 20.7 219 478 160 349 79 172 292 63.8 69 151 94 205 3 7
Meal frequency/day
<1 128 928 10 72 76 551 46 333 16 11.6 104 754 18 130 14 101 2 14
2 1,415 90.5 149 95 .000 900 57.5 498 31.8 166 10.6 .801 1,116 71.4 187 120 240 153 21 13 .683
>3 1,197 83.8 232 162 813 569 445 31.1 171 120 1,009 70.6 191 .134 210 147 19 13
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<Table 2> continued.

Blood LDL(n=511)

Blood HDL(n=3131)

Variables Moderate Normal Border High Very High 5 Low Moderate High .
(n=155) (n=154) (n=131) (n=62) n=9) (n=561) (n=1,779) (n=791)
n % n % n % n % n % n % n % n %
Gender
Male 100 315 91 287 84 265 37 117 1.6 3 348 287 705 581 160 132 000
Female 55 284 63 325 47 242 25 129 4 2.1 213 11.1 1,074 560 631 329
Age (Years)
20-29 8 21.1 16 421 9 23.7 4 10.5 1 2.6 55 120 256 560 146 319
30-39 37 308 35 292 37 308 11 92 0 0 118 149 458 577 218 275
40-49 44 317 42 302 31 223 18 129 4 29 247 155 192 448 556 203 252 .000
50-59 43 299 34 236 39 271 25 174 3 2.1 154 21.1 426 583 151 20.7
>60 23 329 27 386 15 214 4 5.7 1 1.4 79 230 191 557 73 213
BMI
<18.5 2 50.0 1 25.0 1 25.0 0 .0 0 0 4 29 65 478 67 493
18.5-22.9 34 362 35 372 15 160 8 8.5 2 2.1 74 128 102 665 53.0 461 368 000
23.0-24.9 32 271 36 305 37 314 13 110 O 0 144 207 416 598 136 195
>25.0 87 295 8 278 78 264 41 139 7 24 285 273 633 606 127 122
Waist circumference (cm)
<90 52 325 50 313 38 238 18 113 2 1.3 177 223 476 599 142 179
Male 734 .000
>90 48 306 41 261 46 293 19 121 3 1.9 171 409 229 548 18 43
<85 31 320 34 351 19 196 12 124 1 1.0 125 86 789 540 546 374
Female 399 .000
>85 24 247 29 299 28 289 13 134 3 3.1 88 192 285 622 8 186
Meal frequency/day
<1 3 188 6 375 1 6.3 6 375 0 0 18 130 71 514 49 355
2 65 246 8 326 79 299 29 110 5 1.9 002 261 16.7 868 555 435 278 .000
>3 87 377 62 268 51 221 27 117 4 1.7 282 197 840 588 307 215
ZEE Sate] A 39 ol AAkeke B9t 7P sk Tz 75 o doll 41.52+48.183] = wiFA x| 9} Bl s}

om 1 9ol
o X AEZ Nk} H|Z

e JeptA ekt
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KAk Aol ARSIl whe 7

FAFNESE 39 B8 7
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<Table 3> Intake frequency per year for top five foods showing high frequency in each food group

Food Frequency/year Food Frequency/year
Cereal & grain Vegetable
Mixed grains” 454.76+351.86% Cabbage kimchi 509.48+345.18"
Rice 308.13+£302.88" Other kimchi 195.70250.77°
Ramyeon 50.44+55.21° Pickle 56.88+111.28°
Bibim-fried rice 29.64+37.36¢ Leafy vegetable 54.48+60.62¢
Noodle 25.81+£35.14° Bean sprout 41.52+48.18°
Meat Fruit
Grilled pork 33.75+35.68" Apple 99.23+123.87°
Stir fried pork 22.59+£29.25° Tangerine 59.33£71.33
Deep fried chicken 21.14425.89° Banana 47.91£74.19°
Ham 16.41+31.86° Grape 16.73+28.90"
Stir fried chicken 11.66+15.52¢ Watermelon 16.05+£25.26¢

DValues are Mean+SD.

DValues in each food group with the same letter are not significantly different by Duncan test at p<0.05.

<Table 4> Difference of food intake frequency between dyslipidemia

group and no-dyslipidemia group

Food Dyslipidemia No-dyslipidemia
(n=391) (n=2,740)

Cereal & grain

Mixed grains" 598.43+358.44 437.994347.79%+%2)

Rice 251.34+310.81 313.90+£300.23***

Ramyeon 33.05+45.06 52.97+56.51

Bibim-fried rice 23.93+£39.94 30.36+£36.91**

Noodle 24.06+38.82 26.08+34.75
Meat

Grilled pork 23.43+£27.37 35.04436.48

Stir fried pork 16.15422.54 23.36+29.97

Deep fried chicken 13.37+18.41 22.114£26.58

Ham 6.78+16.58 17.884+33.56

Stir fried chicken 8.74+11.36 12.12+16.06%**
Vegetable

Cabbage kimchi 561.16£354.77 501.444343.80***

Other kimchi 219.03+£266.19 193.544249.47

Pickle 53.56+102.43 57.97+113.75

Leafy vegetable 60.30+74.20 53.83+58.98

Bean sprout 37.41+41.19 41.97+48.94
Fruit

Apple 118.74+146.23 97.51+120.86

Tangerine 60.79+79.80 59.47+70.61

Banana 47.01+81.52 48.60+73.84

Grape 17.66+25.97 16.69+29.49

Watermelon 16.06+25.29 16.02+25.36
Mackerel-Mackerel pike ~ 22.91+34.45 20.23+£30.23
Cutlassfish-Croaker 14.92+23.44 12.88+24.25
Butter-Margarine 3.14£16.28 3.78+19.37

DValues are Mean+SD.

D**p<().01, ***p<0.001 by t-test.
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<Table 5> Difference of food intake frequency among the groups classified by level of blood total cholesterol

Food Moderate (n=1789) Border (n=989) High (n=353)
Cereal & grain
Mixed grains" 446.52+349.14%) 458.86+351.65 504.28+360.41%
Rice 309.35+303.74 310.85+297.75 280.124306.45
Ramyeon 51.46+54.34 49.36+56.18 48.77+59.81
Bibim-fried rice 31.09+38.09 27.37+35.13 27.49+36.01
Noodle 25.50+35.36 26.71£35.92 24.38+33.18
Meat
Grilled pork 34.11£36.23 33.92+34.20 30.89+35.60
Stir fried pork 23.16+£28.69 22.24+29.40 20.05+30.69
Deep fiied chicken 22.07+26.97 20.00+22.79® 17.77+21.36°
Ham 17.30+32.83* 16.18£32.25% 13.17+28.82
Stir fried chicken 12.25+15.99 10.63£13.20 11.99+18.59
Vegetable
Cabbage kimchi 499.43+346.93 520.34+344.92 525.94+343 46
Other kimchi 190.19+249.38 204.914258.55 206.20+239.85
Pickle 57.18+109.17 58.59+117.41 57.05+119.63
Leafy vegetable 53.16+61.69 56.50+60.69 56.48+57.70
Bean sprout 41.24+47.57 40.83+46.74 45.39+54.58
Fruit
Apple 97.80::119.49" 97.06£124.67° 116.92+138.48°
Tangerine 59.25+71.84 58.01+67.65 63.79+81.55
Banana 48.40+70.49 49.81+81.12 44.98+79.11
Grape 16.47£25.57 16.23+£33.26 18.60+27.22
Watermelon 15.79+£24.86 16.08+26.81 17.48+£24.15
Mackerel-Mackerel pike 19.86+28.13 20.66+32.22 23.10+34.10
Cutlassfish-Croaker 12.43+20.11° 12.96+27.82° 16.09+25.08"
Butter-Margarine 3.95+20.03 3.14+17.72 4.53£18.93

DValues are Mean+SD.

DValues in a row with the same letter are not significantly different by Duncan test at p<0.05.
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<Table 6> Difference of food intake frequency among the groups classified by level of blood Triglyceride

Food Moderate (n=2229) Border (n=396) High (n=464) Very High (n=42)
Cereal & grain
Mixed grains” 464.23+350.11 446.11£349.90 435.76+£358.95 406.69+357.41
Rice 293.84+296.46°% 327314317.14° 340.91+309.27% 402.83+334.17°
Ramyeon 47.90+53.65 59.39+63.17 54.34+56.12 61.10+61.57
Bibim-fried rice 29.97+37.58 27.63£35.20 28.50+£35.54 33.48+37.23
Noodle 24.61+33.03 28.29+41.13 28.85+£39.99 28.33+34.44
Meat
Grilled pork 32.92+34.87° 3524+36.06™ 3524+37.67° 42.67+39.95"
Stir fried pork 2221428.79° 24.40+32.84° 21.60+26.07° 31.33+40.58°
Deep fiied chicken 21.19+25.21% 20.66+25.25 19.35+24.21° 27.00+30.54*
Ham 16.02+30.76 19.00+36.35 16.34+35.03 18.57+34.86
Stir fried chicken 12.26£16.05 11.18+15.47 9.58+12.77 10.67+12.01
Vegetable
Cabbage kimchi 492.82:£345.62 542.54+342.33 558.57+344.21 504.50+£356.68
Other kimchi 188.25+243.40 224.97+269.67 210.54+267.43 221.314280.61
Pickle 56.46+108.35 58.82+123.75% 59.51124.45% 86.50+115.75°
Leafy vegetable 55.01+63.69 51.38+51.71 54.71+54.81 61.67+£56.85
Bean sprout 40.82:47.04 43.12451.35 43.69+49.90 44.10£56.41
Fruit
Apple 105.75£126.96° 85.22+107.88" 86.54+£119.51% 62.67+90.20°
Tangerine 61.81+£72.89 55.09+68.42 51.89+67.56 53.05+78.53
Banana 50.92+75.16° 48.30+81.62" 38.55+69.38 28.95+42.89°
Grape 17.57+30.12 15.84+£24.93 13.22422.00 12.52425.00
Watermelon 15.97+24.60° 16.72429.03% 1547+24.93° 22.10+£35.24°
Mackerel-Mackerel pike 19.83+28.23 22.25+29.84° 21.03+36.23° 31.81+51.69*
Cutlassfish-Croaker 124142122 14.45+22.95 14.41+31.66 15.71£29.06
Butter-Margarine 3.88+20.37 4.09+17.32 3.06£15.28 1.95+9.17

DValues are Mean+SD.

DValues in a row with the same letter are not significantly different by Duncan test at p<0.05.
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<Table 7> Difference of food intake frequency among the groups classified by level of blood LDL-cholesterol

Food Moderate (n=155) Normal (n=154) Border (n=131) High (n=62) Very high (n=9)
Cereal & grain
Mixed grains" 478.34+355.32 433.824346.25 410.31£365.56 346.95+354.47 515.56x414.11
Rice 341.77£310.23 314.19+£302.02 353.79+£299.55 427.40+338.19 289.33+381.23
Ramyeon 54.31%52.02 54.32+57.24 54.24+57.33 60.41+£64.45 33.33+41.29
Bibim-fried rice 32.34+39.93 26.87+34.98 26.23+31.26 31.90+35.36 262244273
Noodle 28.32+41.42 27.40+42.62 28.24432.77 3435+41.11 19.56+22.11
Meat
Grilled pork 33.19+£354(5% 41.65+41.44° 321243147 37.90::45.80° 2044+1832
Stir fried pork 21.91+26.87 22.51426.52 241243122 22.48+29.20 14.67+9.54
Deep fiied chicken 18.63+22.80 21.42426.54 19.13+23.43 23.52+31.82 17.11£19.08
Ham 16.31£30.84 15.73+39.58 16.90+£32.78 19.30+36.13 15.78+43.02
Stir fried chicken 10.18+12.12 10.95+13.20 8.50+13.77 8.44+10.79 6.00+10.39
Vegetable
Cabbage kimchi 584.45+355.97 554.18+315.25 532.89+352.63 492.27+363.11 628.44+411.89
Other kimchi 225.94+289.83 209.294+255.45 208.27+260.32 196.65+269.58 94.33+115.97
Pickle 63.02£99.68 62.64+129.85 63.37£132.16 55.56+148.82 16.44+17.69
Leafy vegetable 51.35+53.49 56.91+53.56 59.314+57.60 56.78+58.43 30.89+14.18
Bean sprout 39.901:45 53 41.14£3995° 48.18+57.90° 54.30£66.79° 18.00+14.70°
Fruit
Apple 77.39+111.14 96.46+£142.20 85.08+106.96 84.84+91.68 37.56+43.33
Tangerine 50.26+72.91 51.08+66.26 55.09+63.99 53.83+73.98 28.89+27.41
Banana 35.54+63.79 37.89+69.29 39.56+69.23 43.94£72.51 21.11442.85
Grape 12.85£19.70 13.91£25.44 13.68+22.84 13.56+23.78 9.11+18.90
Watermelon 16.28+25.53 16.39+27.87 14.12423.62 18.00+£27.71 13.33+15.81
Mackerel-Mackerel pike 22.72+36.63 22.09+31.43 24.50+51.47 17.11£21.95 18.44+18.13
Cutlassfish-Croaker 14.35+21.64 13.48+£25.64 18.06+48.91 13.52421.34 6.00+10.39
Butter-Margarine 1.3346.69 3.18+16.33 4.52+20.41 4.10+12.64 0.000.00

DValues are Mean+SD.

DValues in a row with the same letter are not significantly different by Duncan test at p<0.05.
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<Table 8> Difference of food intake frequency among the groups classified by level of blood HDL-cholesterol

57

Food Low(n=561) Moderate(n=1779) High(n=791)
Cereal & grain
Mixed grains" 456.30+363.91 461.61%355.35 446.88+333.84
Rice 333.16+316.472 312.89+305.26° 273.29+£281.88"
Ramyeon 48.04+53.88 51.93+56.60 48.98+54.31
Bibim-fried rice 26.78+31.48" 29.10+£36.16™ 32.35+41.95°
Noodle 27.21435.36 25.48+35.66 25.33434.45
Meat
Grilled pork 30.68+31.69 34.90+37.05° 33.08+34.50
Stir fried pork 23.45+31.24 22.43428.65 22.06+28.76
Deep fiied chicken 18.47+22.85 21.05+25.66" 224042547
Ham 16.37+31.80 16.76+£33.73 15.91+28.95
Stir fried chicken 10.78+14.17° 11.49+15.16® 12.86+17.06"
Vegetable
Cabbage kimchi 547.96+£356.63" 521.31+£344.31° 453.77+335.91°
Other kimchi 189.49+248.00% 208.84+263 47 17426222 44°
Pickle 55.41£116.27 60.14+113.80 53.48+108.78
Leafy vegetable 53.08+59.22 54.87+61.20 55.04+61.60
Bean sprout 41.91+44.85 42.23+49.48 39.88+47.43
Fruit
Apple 87.87+109.97" 97.94+125.42° 112.15£127.31°
Tangerine 52.58+62.79° 60.55+£75.11° 61.53+69.60*
Banana 44.06+69.65° 48217620 52.13+75.75°
Grape 14.04+20.99 17.214£31.72° 17.18+24.72°
Watermelon 16.07+24.71 15.61+23.75 17.10+£29.25
Mackerel-Mackerel pike 22.05+29.59 20.59+31.33 19.12+27.89
Cutlassfish-Croaker 14.56+28.12 12.39+21.71 13.31£23.35
Butter-Margarine 3.38+15.80% 2.99+17.33° 5.78+24.55"

DValues are Mean+SD.

DValues in a row with the same letter are not significantly different by Duncan test at p<0.05.
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<Table 9> Correlation between food intake frequency and blood
total cholesterol or triglyceride

<Table 10> Correlation between food intake frequency and blood
LDL-cholesterol or HDL-cholesterol

Total cholesterol Triglyceride LDL-cholesterol HDL-cholesterol
. (n=3131) (n=3131) _— (n=511) (0=3131)
Correlation Correlation Correlation Correlation
coefficient coefficient coefficient coefficient
Cereal & grain Cereal & grain
Mixed grains 0.031 0.041 -0.014 0.225 Mixed grains -0.089  0.022 -0.010  0.284
Rice -0.020  0.137 0.048 0.004 Rice 0.038 0.196  -0.079  0.000
Ramyeon -0.033 0.033 0.035 0.025 Ramyeon -0.007 0436  -0.009  0.307
Bibim-fried rice -0.040  0.013 -0.019 0.141 Bibim-fried rice -0.046  0.147 0.043 0.008
Noodle -0.006 0371 0.031 0.039 Noodle 0.024 0.292 0.011 0.264
Meat Meat
Grilled pork -0.022 0.108 0.013 0.229 Grilled pork -0.012 0.393 0.010 0.280
Stir fried pork -0.030  0.048 0.007 0.341 Stir fried pork 0.012 0.394 -0.004 0.408
Deep fried chicken -0.044  0.007  -0.007 0.345 Deep fried chicken 0.030 0.246 0.043 0.009
Ham -0.038 0.017 0.003 0.428 Ham 0.005 0457  -0.018 0.156
Stir fried chicken -0.013 0240  -0.047 0.005 Stir fried chicken -0.074  0.047 0.056 0.001
Vegetable Vegetable
Cabbage kimchi 0.017 0.175 0.029 0.049 Cabbage kimchi -0.057  0.097  -0.096  0.000
Other kimchi 0.026 0.074 0.027 0.064 Other kimchi -0.046  0.148 -0.051 0.002
Pickle 0.021 0.120 0.015 0.194 Pickle -0.022 0314  -0.010 0.282
Leafy vegetable 0.026 0.071 -0.003 0.429 Leafy vegetable 0.009 0.416 0.022 0.114
Bean sprout -0.001 0.475 -0.007 0.354 Bean sprout 0.033 0.227 -0.014 0.217
Fruit Fruit
Apple 0.037 0.019  -0.075 0.000 Apple 0.027 0.275 0.058 0.001
Tangerine 0.016 0.179  -0.055 0.001 Tangerine 0.030 0.249 0.034 0.030
Banana 0.010 0.291 -0.062 0.000 Banana 0.048 0.140 0.052 0.002
Grape 0.024 0.089  -0.046 0.005 Grape 0.027 0.270 0.025 0.078
Watermelon -0.001 0.488 0.015 0.194 Watermelon -0.043 0.167 0.015 0.202
Mackerel-Mackerel pike 0.043 0.008 0.052 0.002 Mackerel-Mackerel pike -0.012 0.392 -0.037 0.018
Cutlassfish-Croaker 0.044 0.007 0.029 0.051 Cutlassfish-Croaker -0.015 0.371 -0.021 0.122
Butter-Margarine 0.026 0.072 -0.017 0.170 Butter-Margarine 0.082 0.032 0.058 0.001
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