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Abstract

The purpose of this study was to examine the association between fatty acid intake and dyslipidemia in Korean adults,
using data from the Korean National Health and Nutrition Examination Survey (KNHANES) I, II, I, and IV. After excluding

subjects who had missing data for the dietary intakes,

anthropometric measurments and laboratory tests, a total of 15,804

subjects aged 20~64 y (6,838 men and 8,966 women) from KNHANES 1998~2007 were included. All data were analyzed
using SPSS Statistics software (version 18.0). Associations between fatty acid intakes and dyslipidemia were analyzed by
logistic regression analysis after adjusting for age, BMI, energy intake, marital status, job, education level, alcohol intake, and
smoking status. Fatty acid intakes were significantly higher in men than in women. The risk of hypertriglyceridemia was
significantly and negatively associated with intakes of TFA, SFA, MUFA, PUFA, EPA, DHA, n-3 PUFA, and n-6 PUFA in
both men and women. The risk of hypercholesterolemia was not significantly associated with any fatty acid intakes in either
sex. The risk of high LDL cholesterolaemia was significantly and positively associated with intakes of TFA, MUFA, PUFA,
LNA, n-3 PUFA, and n-6 PUFA in men however, there was no significant association with any fatty acids in women. The
risk of low HDL cholesterolaemia was significantly and positively associated with intakes of TFA, MUFA, PUFA, LNA, n-3
PUFA, and n-6 PUFA in men, and was significantly and negatively associated with intakes of MUFA, PUFA, LNA, and n-3
PUFA in women. These results show that dyslipidemia is significantly associated with individual intake of fatty acids,
suggesting that fatty acid type may be related to the risk of dyslipidemia.
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Table 1. General characteristics of subjects aged 20y to 64 y: KNHANES 1998~2007

Male (%) n Female (%) n p value'
Age® (y) 41.78+0.14 6,838 41.30+0.12 8,966 0.011
Marital status® (%)
Unmarried 17.8 1,214 11.6 1,037 <0.001
Married 78.6 5,360 78.8 7,055
Widow 0.8 52 6.5 578
Divorced/Seperated 2.7 183 3.1 277
Unknown 0.2 11 0.1 7
Education level (%)
< Primary school 12.3 839 22.5 2,010 <0.001
Middle school 12.7 867 14.1 1,266
High school 38.6 2,632 38.2 3,424
College 335 2,286 24.1 2,158
> Qraduate school 29 199 1.0 90
Unknown 0.0 2 0.1 5
Job (%)
Professional administrative 13.0 889 6.9 622 <0.001
Office worker 12.0 816 6.3 567
Sales service 17.2 1,172 16.6 1,488
Agriculture & Fishing 10.0 683 83 739
Simple laborer 30.1 2,057 11.2 1,003
Soldier 0.5 36 0.0 0
Student 3.9 267 22 197
Housewife 0.0 2 36.3 3,250
Unemployed 11.0 749 53 475
Others 22 153 6.8 611
Smoking (%)
Nonsmoker and past smoker 29.0 1,910 34.8 3,056 <0.001
Current smoker 59.1 3,884 4.1 360
Others 11.9 785 61.1 5,368
Drinking (%)
Nondrinker 272 1,789 64.4 5,656 <0.001
Drinker 72.4 4,760 334 2,934
Others 0.5 30 22 194
Exercise (%)
Less than 3 times a week, 30 min 86.6 5,694 86.7 7,613 0.865
More than 3 times a week, 30 min 13.4 880 13.3 1,167

! p value was calculated by ttest (continuous data) or x? test (categorical data) under p<0.05
Values are > Means+standard error of the mean (SEM) or * n (%).
Nondrinker, non/past drinker or less than a month; Drinker, often/sometimes or more than a month.
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Table 2. Anthropometric and metabolic characteristics of subjects aged 20y to 64 y: KNHANES 1998~2007
Male (%) n Female (%) n p-value
Weight' (kg) 68.3840.12 6,838 57.57+0.09 8,966 <0.001
Height (cm) 169.6140.08 6,838 157.20+0.06 8,966 <0.001
Waist circumference (cm) 83.80+0.10 6,838 77.88+0.10 8,966 <0.001
BMI (kg/n?) 23.74+0.04 6,838 23.3140.04 8,966 <0.001
SBP (mmHg) 123.7740.19 6,838 116.09+0.18 8,966 <0.001
DBP (mmHg) 80.85+0.13 6,838 74.4440.11 8,966 <0.001
FBG (mg/dL) 98.89+0.30 6,838 95.4540.25 8,966 <0.001
TG (mg/dL) 159.30+1.64 6,838 114.9940.90 8,966 <0.001
TC (mg/dL) 188.73£0.58 6,838 186.57+0.54 8,966 0.005
HDL-C (mg/dL) 45.72+0.42 6,838 51.42+40.52 8,966 <0.001
Abdominal obesity® (%) 232° 1,584 39.2 3,517 <0.001
Hypertriglyceridemia® (%) 39.8 2,722 20.9 1,873 <0.001
Low HDL-cholesterolaemia® (%) 36.3 2,479 56.5 5,065 <0.001
Hypertension® (%) 40.7 2,780 21.7 1,944 <0.001
Hyperglycemia’ (%) 16.7 1,142 11.5 1,030 <0.001
Metabolic syndrome® (%) 233 1,596 21.2 1,905 0.002
BMI : body mass index, SBP : systolic blood pressure, DBP : diastolic blood pressure, FBG : fasting blood glucose, TC : total
cholesterol, TG : triglyceride, HDL-C : high-density lipoprotein cholesterol.
Values are ! meanststandard error of the mean (SEM) or “n (%).
p-value was calculated by r-test (continuous data) or x? test (categorical data).
3 ' WC=>90 cm for men and >80 cm for women.
* TG level >150 mg/dL.
> HDL-C level <40 mg/dL for men and <50 mg/dL for women.
® Systolic/diastolic BP =130/85 mmHg.
7 Fasting blood glucose level >110 mg/dL.
8 More than three of the metabolic syndrome risk factor.
Table 3. Dietary fat and fatty acid intakes of subjects aged 20 y to 64 y: KNHANES 1998~2007
Male n Female n p-value
Energy intake' (kcal/d) 2,289.86+10.79 6,838 1,782.28+7.43 8,966 <0.001
Fat intake (g/d) 38.94+0.44 6,838 29.88+0.31 8,966 <0.001
Dietary fatty acid
Total fatty acid (g/d) 33.81+0.41 6,838 26.04+0.28 8,966 <0.001
Saturated fatty acid (g/d) 9.50+0.14 6,838 7.46+0.09 8,966 <0.001
Monounsaturated fatty acid (g/d) 15.7340.22 6,838 12.03+0.16 8,966 <0.001
Polyunsaturated fatty acid (g/d) 8.85+0.09 6,838 6.82+0.07 8,966 <0.001
18:3n-3 LNA (g/d) 1.30+0.03 6,838 1.00+0.02 8,966 <0.001
20:5n-3 EPA (g/d) 0.28+0.01 6,838 0.20+0.00 8,966 <0.001
22:6n-3 DHA (g/d) 0.49+0.01 6,838 0.35+0.01 8,966 <0.001
n-3 PUFA (g/d) 2.16+0.04 6,838 1.62+0.03 8,966 <0.001
n-6 PUFA (g/d) 7.07+0.07 6,838 5.48+0.06 8,966 <0.001

p-value was calculated by #-test.
Values are Imeanststandard error of the mean (SEM).
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Table 4. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on hypertriglyceridemia by
logistic regression analysis in men

Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 545/821 486/822 522/822 427/821

Dietary fatty acids cutoff <14.62 14.62<t0<26.05 26.05<t0<43.39 >43.39

OR (95% CI) 1 0.845(0.714~0.999) 0.861(0.724~1.024) 0.693(0.569~0.845)"" 0.001
SFA

No. of case/control 545/821 474/822 521/822 440/821

Dietary fatty acids cutoff <3.10 3.10<t0<6.59 6.59<t0 <12.06 >12.06

OR (95% CI) 1 0.812(0.686~0.961)" 0.876(0.737 ~1.040) 0.738(0.608 ~0.897)" 0.011
MUFA

No. of case/control 535/821 512/822 514/822 419/821

Dietary fatty acids cutoff <5.99 5.99<to<11.55 11.55<t0<20.23 >20.23

OR (95% CI) 1 0.913(0.773~1.079) 0.863(0.725~1.027) 0.698(0.575~0.849)"" 0.000
PUFA

No. of case/control 548/821 511/822 476/822 445/821

Dietary fatty acids cutoff <423 4.23<t0<7.26 7.26<to<11.38 >11.38

OR (95% CI) 1 0.880(0.745 ~1.040) 0.771(0.648~0.918)"  0.706(0.582~0.856)"" 0.000
LNA

No. of case/control 524/821 487/822 505/822 464/821

Dietary fatty acids cutoff <0.39 0.39<t0<0.86 0.86<to<1.57 >1.57

OR (95% CI) 1 0.902(0.763 ~1.066) 0.925(0.781~1.097) 0.829(0.692~0.993)" 0.067
EPA

No. of case/control 533/821 503/822 495/822 449/821

Dietary fatty acids cutoff <0.02 0.02<t0<0.08 0.08<t0<0.29 >0.29

OR (95% CI) 1 0.923(0.783 ~1.088) 0.900(0.762 ~1.062) 0.763(0.642~0.905)" 0.006
DHA

No. of case/control 505/821 510/822 532/822 433/821

Dietary fatty acids cutoff <0.02 0.02<to<0.11 0.11<t0<0.47 >0.47

OR (95% CI) 1 0.990(0.839~1.169) 1.002(0.848 ~1.184) 0.770(0.647~0.917)" 0.000
N-3 fatty acid

No. of case/control 525/821 513/822 489/822 453/821

Dietary fatty acids cutoff <0.69 0.69<to<1.38 1.38<t0<2.61 >2.61

OR (95% CI) 1 0.925(0.783 ~1.092) 0.838(0.705~0.996) 0.761(0.636~0.912)" 0.003
N-6 fatty acid

No. of case/control 524/821 517/822 471/822 447/821

Dietary fatty acids cutoff <3.32 3.32<t0<5.69 5.69<t0 <8.98 >8.98

OR (95% CI) 1 0.905(0.767 ~1.068) 0.786(0.661~0.935)"  0.754(0.622~0.914)" 0.003

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
TFA : total fatty acid, SFA : saturated fatty acid, MUFA : monounsaturated fatty acid,
LNA : linolenic acid, EPA : eicosaenoic acid, DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 5. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on hypertriglyceridemia
by logistic regression analysis in women

Quartiles of dietary fatty acid intake

n 5 3 2 p trend

TFA

No. of case/control 502/1,417 332/1,418 277/1,417 274/1,417

Dietary fatty acids cutoff <10.95 10.95<t0<19.99 19.99<t0<33.29 >33.29

OR (95% CI) 1 0.764(0.644~0.906)"  0.679(0.563~0.818)™"  0.712(0.578 ~0.878)"" 0.004
SFA

No. of case/control 482/1,417 340/1,418 296/1,417 267/1,417

Dietary fatty acids cutoff <237 2.37<t0<5.30 5.30<t0<9.66 >9.66

OR (95% CI) 1 0.841(0.708~0.999)"  0.760(0.632~0.914)"  0.782(0.636~0.961)" 0.036
MUFA

No. of case/control 488/1,417 336/1,417 286/1,418 275/1,417

Dietary fatty acids cutoff <4.38 4.38<to<8.49 8.49<t0<15.05 >15.05

OR (95% CI) 1 0.805(0.679~0.954)"  0.731(0.608~0.879)"  0.736(0.600~0.904)"" 0.010
PUFA

No. of case/control 450/1,417 347/1,418 320/1,417 268/1,417

Dietary fatty acids cutoff <3.02 3.02<t0<5.39 5.39<t0<8.91 >8.91

OR (95% CI) 1 0.817(0.688~0.969)"  0.820(0.682~0.986)°  0.713(0.579~0.878)" 0.004
LNA

No. of case/control 434/1,417 339/1,417 316/1,418 296/1,417

Dietary fatty acids cutoff <0.29 0.29<t0<0.65 0.65<t0<1.23 >1.23

OR (95% CI) 1 0.855(0.720~1.014) 0.836(0.699~1.000) 0.874(0.720~1.060) 0.338
EPA

No. of case/control 409/1,417 363/1,417 309/1,418 304/1,417

Dietary fatty acids cutoff <0.01 0.01<t0<0.06 0.06<t0<0.20 >0.20

OR (95% CI) 1 0.977(0.825~1.157) 0.890(0.745~1.062) 0.887(0.740~1.064) 0.231
DHA

No. of case/control 407/1,417 363/1,416 316/1,419 299/1,417

Dietary fatty acids cutoff <0.01 0.01<t0<0.08 0.08<t0<0.31 >0.31

OR (95% CI) 1 0.965(0.814~1.144) 0.882(0.740~1.053) 0.848(0.707~1.017) 0.098
N-3 fatty acid

No. of case/control 454/1,417 333/1,418 330/1,417 268/1,417

Dietary fatty acids cutoff <0.50 0.50<to<1.04 1.04<t0<1.98 >1.98

OR (95% CT) 1 0.805(0.678 ~0.954)" 0.842(0.705~1.007)  0.732(0.602~0.890)" 0.009
N-6 fatty acid

No. of case/control 456/1,417 333/1,417 316/1,418 280/1,417

Dietary fatty acids cutoff <238 2.38<to<4.17 4.17<t0<7.01 >7.01

OR (95% CI) 1 0.778(0.655~0.924)"  0.807(0.672~0.968)"  0.768(0.626~0.942)" 0.044

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

MUFA : monounsaturated fatty acid,
DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 6. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on hypercholesterolemia

by logistic regression analysis in men
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Quartiles of dietary fatty acid intake

" 5 3 p trend

TFA

No. of case/control 401/880 436/880 477/880 432/880

Dietary fatty acids cutoff <13.90 13.90<t0<25.30 25.30<t0<42.37 >42.37

OR (95% CI) 1 1.072(0.900 ~1.275) 1.149(0.961 ~1.374) 1.061(0.868 ~1.297) 0.653
SFA

No. of case/control 407/880 418/880 485/880 436/880

Dietary fatty acids cutoff <295 2.95<t0<6.33 6.33<to<11.68 >11.68

OR (95% CI) 1 1.001(0.841 ~1.192) 1.176(0.986 ~1.403) 1.086(0.892 ~1.322) 0.331
MUFA

No. of case/control 417/880 422/880 456/880 451/880

Dietary fatty acids cutoff <5.82 5.82<to<11.07 11.07<t0<19.43 >19.43

OR (95% CI) 1 1.004(0.844 ~1.193) 1.069(0.895~1.277) 1.086(0.895~1.318) 0.342
PUFA

No. of case/control 419/880 413/880 461/880 453/880

Dietary fatty acids cutoff <4.11 4.11<t0<7.03 7.03<to<11.10 >11.10

OR (95% CI) 1 0.956(0.804~1.137) 1.048(0.879~1.251) 1.044(0.861 ~1.267) 0.478
LNA

No. of case/control 425/880 433/880 430/880 458/880

Dietary fatty acids cutoff <0.38 0.38<t0<0.84 0.84<t0<1.53 >1.53

OR (95% CI) 1 0.981(0.827~1.164)  0.977(0.820~1.163)  1.026(0.856~1.230) 0.693
EPA

No. of case/control 386/880 459/880 443/880 458/880

Dietary fatty acids cutoff <0.02 0.02<t0<0.08 0.08<t0<0.28 >0.28

OR (95% CI) 1 1.159(0.977 ~1.375) 1.122(0.944~1.333) 1.094(0.919~1.302) 0.889
DHA

No. of case/control 381/878 473/882 453/880 439/880

Dietary fatty acids cutoff <0.02 0.02<to<0.11 0.11<to<0.44 >0.44

OR (95% CI) 1 1.205(1.016~1.429)" 1.137(0.957~1.352) 1.042(0.873 ~1.242) 0.397
N-3 fatty acid

No. of case/control 412/880 423/880 455/880 456/880

Dietary fatty acids cutoff <0.66 0.66<to<1.33 1.33<t0<2.51 >2.51

OR (95% CI) 1 0.989(0.833 ~1.175) 1.048(0.880~1.248) 1.009(0.842~1.210) 0.883
N-6 fatty acid

No. of case/control 418/880 408/880 456/880 464/880

Dietary fatty acids cutoff <3.19 3.19<to<5.43 5.43<t0<8.70 >8.70

OR (95% CI) 1 0.962(0.809 ~1.145) 1.063(0.891 ~1.268) 1.144(0.944 ~1.388) 0.088

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 7. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on hypercholesterolemia by

logistic regression analysis in women
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Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 678/1,224 522/1,224 474/1,224 484/1,224

Dietary fatty acids cutoff <10.88 10.88<t0<19.86 19.86<t0 <33.14 >33.14

OR (95% CI) 1 0.969(0.831 ~1.130) 0.951(0.807~1.119) 1.068(0.890 ~1.280) 0.400
SFA

No. of case/control 657/1,224 538/1,224 485/1,224 478/1,224

Dietary fatty acids cutoff <234 2.34<t0<5.28 5.28<t0<9.61 >9.61

OR (95% CI) 1 1.059(0.907 ~1.236) 1.010(0.858 ~1.189) 1.135(0.949 ~1.357) 0.206
MUFA

No. of case/control 651/1,224 547/1,224 473/1,224 487/1,224

Dietary fatty acids cutoff <432 4.32<t0<8.46 8.46<t0<14.99 >14.99

OR (95% CI) 1 1.063(0.913 ~1.238) 1.015(0.862 ~1.194) 1.120(0.938 ~1.339) 0.264
PUFA

No. of case/control 646/1,224 549/1,224 493/1,224 470/1,224

Dietary fatty acids cutoff <3.02 3.02<to<5.41 5.41<t0<8.89 >8.89

OR (95% CI) 1 0.941(0.809 ~1.096) 0.923(0.785~1.087) 0.909(0.760 ~1.088) 0.343
LNA

No. of case/control 619/1,224 570/1,224 501/1,224 468/1,224

Dietary fatty acids cutoff <0.29 0.29<t0<0.66 0.66<to<1.24 >1.24

OR (95% CI) 1 1.002(0.862~1.165)  0.932(0.796~1.092)  0.957(0.807 ~1.134) 0.528
EPA

No. of case/control 595/1,224 532/1,224 536/1,224 495/1,224

Dietary fatty acids cutoff <0.01 0.01<t0<0.06 0.06<t0<0.20 >0.20

OR (95% CI) 1 0.980(0.842~1.141) 1.066(0.914 ~1.243) 0.993(0.847~1.164) 0.883
DHA

No. of case/control 582/1,224 554/1,224 514/1,224 508/1,224

Dietary fatty acids cutoff <0.01 0.01<to<0.07 0.07<to<0.30 >0.30

OR (95% CI) 1 1.049(0.901 ~1.221) 1.020(0.873~1.191) 1.010(0.862 ~1.183) 0.852
N-3 fatty acid

No. of case/control 648/1,224 529/1,224 514/1,224 467/1,224

Dietary fatty acids cutoff <0.50 0.50<to<1.04 1.04<t0<1.98 >1.98

OR (95% CI) 1 0.912(0.784~1.061) 0.939(0.801 ~1.099) 0.914(0.773 ~1.083) 0.467
N-6 fatty acid

No. of case/control 670/1,224 527/1,224 465/1,224 496/1,224

Dietary fatty acids cutoff <240 2.40<to<4.21 4.21<t0<6.97 >6.97

OR (95% CI) 1 0.882(0.757 ~1.026) 0.839(0.713~0.987)° 0.969(0.813 ~1.155) 0.979

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 8. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on LDL hypercholesterolaemia

by logistic regression analysis in men
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Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 299/899 344/899 361/900 375/899

Dietary fatty acids cutoff <13.76 13.76<t0<24.90 24.90<t0<41.29 >41.29

OR (95% CI) 1 1.133(0.938 ~1.369) 1.181(0.972 ~1.435) 1.274(1.028 ~1.578)° 0.037
SFA

No. of case/control 309/899 333/899 373/900 364/899

Dietary fatty acids cutoff <2.86 2.86<to<6.14 6.14<to<11.26 >11.26

OR (95% CI) 1 1.046(0.866 ~1.263) 1.191(0.984 ~1.442) 1.200(0.972 ~1.482) 0.073
MUFA

No. of case/control 299/899 332/899 372/900 376/899

Dietary fatty acids cutoff <5.66 5.66<t0 <10.89 10.89<t0<1.913 >19.13

OR (95% CI) 1 1.109(0.918~1.341)  1.236(1.018~1.499)"  1.295(1.050~1.597)"  0.018
PUFA

No. of case/control 300/899 322/900 371/899 386/899

Dietary fatty acids cutoff <4.01 4.01<t0<6.87 6.87<t0<10.76 >10.76

OR (95% CI) 1 1.055(0.872~1.276) 1.209(0.997 ~1.466) 1.282(1.042~1.578)° 0.011
LNA

No. of case/control 306/899 352/899 324/900 397/899

Dietary fatty acids cutoff <0.37 0.37<t0<0.84 0.84<t0<1.52 >1.52

OR (95% CI) 1 1.126(0.935~1.356)  1.029(0.849~1.246)  1.253(1.031~1.523)"  0.040
EPA

No. of case/control 289/899 359/899 354/900 377/899

dietary fatty acids cutoff <0.02 0.02<t0<0.08 0.08<t0<0.28 >(0.28

OR (95% CI) 1 1.212(1.007 ~1.460)" 1.189(0.986 ~1.434) 1.211(1.003 ~1.462)° 0.285
DHA

No. of case/control 292/899 356/899 363/900 368/899

Dietary fatty acids cutoff <0.02 0.02<to<0.10 0.10<t0<0.43 >0.43

OR (95% CI) 1 1.197(0.994~1.441) 1.191(0.988 ~1.435) 1.158(0.959~1.398) 0.619
N-3 fatty acid

No. of case/control 295/899 315/900 376/899 393/899

Dietary fatty acids cutoff <0.65 0.65<to<1.31 1.31<t0<.248 >2.48

OR (95% CI) 1 1.041(0.860~1.259)  1.251(1.035~1.513)"  1.248(1.025~1.519)"  0.021
N-6 fatty acid

No. of case/control 306/899 330/899 378/900 365/899

Dietary fatty acids cutoff <3.13 3.13<t0<.532 5.32<t0<8.52 >8.52

OR (95% CI) 1 1.058(0.876 ~1.277) 1.197(0.989 ~1.448) 1.221(0.990 ~1.506) 0.048

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 9. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on LDL hypercholesterolaemia
by logistic regression analysis in women
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Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 539/1,236 447/1,236 388/1,236 402/1,236

Dietary fatty acids cutoff <10.61 10.61<t0<19.73 19.73<t0 <32.96 >32.96

OR (95% CI) 1 1.036(0.879 ~1.221) 0.972(0.814 ~1.160) 1.128(0.927~1.372) 0.256
SFA

No. of case/control 543/1,236 425/1,236 404/1,236 404/1,236

Dietary fatty acids cutoff <2.28 2.28<to<5.15 5.15<t0<9.38 >9.38

OR (95% CI) 1 0.992(0.839~1.171) 1.002(0.841 ~1.192) 1.155(0.955~1.398) 0.090
MUFA

No. of case/control 518/1,236 461/1,236 387/1,236 410/1,236

Dietary fatty acids cutoff <425 4.25<t0<8.41 8.41<t0<14.96 >14.96

OR (95% CI) 1 1.129(0.959~1.329)  1.045(0.876~1.246)  1.213(1.001~1.469)"  0.090
PUFA

No. of case/control 513/1,236 457/1,236 414/1,236 392/1,236

Dietary fatty acids cutoff <297 2.97<t0<5.33 5.33<t0<8.77 >8.77

OR (95% CI) 1 0.985(0.836 ~1.160) 0.974(0.817~1.161) 0.976(0.804 ~1.184) 0.815
LNA

No. of case/control 491/1,236 466/1,236 420/1,236 399/1,236

Dietary fatty acids cutoff <0.28 0.28<t0<0.66 0.66<to<1.24 >1.24

OR (95% CI) 1 1.044(0.888~1.229)  1.001(0.844~1.187)  1.047(0.872~1.256) 0.739
EPA

No. of case/control 506/1,236 442/1,236 435/1,236 393/1,236

Dietary fatty acids cutoff <0.01 0.01<t0<0.06 0.06<t0<0.20 >0.20

OR (95% CI) 1 0.955(0.813~1.123) 1.018(0.864~1.199) 0.904(0.763 ~1.072) 0.242
DHA

No. of case/control 484/1,236 449/1,236 439/1,236 404/1,236

Dietary fatty acids cutoff <0.01 0.01<to<0.07 0.07<to<0.31 >0.31

OR (95% CI) 1 1.020(0.867 ~1.200) 1.039(0.881 ~1.225) 0.942(0.795~1.118) 0.303
N-3 fatty acid

No. of case/control 506/1,236 462/1,236 423/1,236 385/1,236

Dietary fatty acids cutoff <0.49 0.49<t0o<1.05 1.05<t0<1.99 >1.99

OR (95% CI) 1 1.036(0.881 ~1.218) 0.984(0.830~1.168) 0.969(0.808 ~1.163) 0.590
N-6 fatty acid

No. of case/control 518/1,236 453/1,236 403/1,236 402/1,236

Dietary fatty acids cutoff <235 2.35<to< 413 4.13<t0<6.86 >6.86

OR (95% CI) 1 0.981(0.833 ~1.155) 0.943(0.792 ~1.123) 1.046(0.864 ~.1266) 0.589

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 10. Odds ratio (OR) and 95% confidence interva 1(CI) associated with dietary fatty acid on HDL hypocholesterolemia
by logistic regression analysis in men

Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 402/850 427/850 531/850 506/850

Dietary fatty acids cutoff <13.75 13.75<t0<24.60 24.60<to <41.64 >41.64

OR (95% CI) 1 1.000(0.837 ~1.195) 1.192(0.997 ~1.426) 1.178(0.965 ~1.438) 0.058
SFA

No. of case/control 385/850 470/850 483/850 528/850

Dietary fatty acids cutoff <2.84 2.84<t0<6.24 6.24<to<11.36 >11.36

OR (95% CI) 1 1.148(0.962 ~1.370) 1.138(0.949~1.364) 1.299(1.067~1.581)" 0.018
MUFA

No. of case/control 405/850 432/850 526/850 503/850

Dietary fatty acids cutoff <5.65 5.65<t0<10.83 10.83<t0<19.22 >19.22

OR (95% CI) 1 1.015(0.851~1.212) 1.176(0.984 ~1.406) 1.169(0.962 ~1.420) 0.084
PUFA

No. of case/control 395/850 463/850 489/850 519/850

Dietary fatty acids cutoff <4.01 4.01<t0<6.95 6.95<t0<10.95 >10.95

OR (95% CI) 1 1.103(0.925~1.315) 1.127(0.941 ~1.349) 1.221(1.006~1.483) 0.055
LNA

No. of case/control 394/850 451/850 471/850 550/850

Dietary fatty acids cutoff <0.37 0.37<t0<0.81 0.81<t0o<1.50 >1.50

OR (95% CI) 1 1.098(0.921~1.308)  1.124(0.942~1.342)  1.281(1.067~1.537)"  0.008
EPA

No. of case/control 415/850 487/850 454/850 510/850

Dietary fatty acids cutoff <0.02 0.02<t0<0.08 0.08<t0<0.27 >0.27

OR (95% CI) 1 1.120(0.944~1.329) 1.057(0.888 ~1.257) 1.130(0.950 ~1.344) 0.347
DHA

No. of case/control 390/850 474/850 502/850 499/850

Dietary fatty acids cutoff <0.02 0.02<to<0.10 0.01<to<0.42 >0.42

OR (95% CI) 1 1.163(0.977 ~1.383) 1.205(1.013 ~1.434)° 1.178(0.989 ~1.405) 0.372
N-3 fatty acid

No. of case/control 390/850 430/850 489/850 557/850

Dietary fatty acids cutoff <0.64 0.64<to<1.29 1.29<t0<2.42 >2.42

OR (95% CI) 1 1.034(0.866 ~1.234) 1.174(0.983 ~1.403) 1.288(1.074~1.545)" 0.003
N-6 fatty acid

No. of case/control 401/850 478/850 476/850 511/850

Dietary fatty acids cutoff <3.13 3.13<to<541 5.41<t0<8.63 >8.63

OR (95% CI) 1 1.114(0.936 ~1.326) 1.068(0.892 ~1.278) 1.217(1.002 ~1.480)° 0.075

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,
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Table 11. Odds ratio (OR) and 95% confidence interval (CI) associated with dietary fatty acid on HDL hypocholesterolaemia
by logistic regression analysis in women

Quartiles of dietary fatty acid intake

1 2 3 4 p trend

TFA

No. of case/control 1,049/781 1,060/782 902/782 917/781

Dietary fatty acids cutoff <10.50 10.50<t0 <20.01 20.01<t0<33.23 >33.23

OR (95% CI) 1 0.996(0.865 ~1.147) 0.837(0.720~0.972)° 0.869(0.736 ~1.026) 0.053
SFA

No. of case/control 1,018/781 1,043/782 950/782 917/781

Dietary fatty acids cutoff <2.25 2.25<t0<5.25 5.25<t0<9.63 >9.63

OR (95% CI) 1 0.983(0.853~1.134) 0.881(0.758 ~1.022) 0.918(0.779 ~1.080) 0.264
MUFA

No. of case/control 1,031/781 1,021/782 994/782 882/781

Dietary fatty acids cutoff <4.18 4.18<t0<8.37 8.37<to<15.21 >15.21

OR (95% CI) 1 1.004(0.873 ~1.156) 0.965(0.833 ~1.118) 0.862(0.731 ~1.015) 0.039
PUFA

No. of case/control 1,047/781 967/782 1,050/782 864/781

Dietary fatty acids cutoff <297 2.97<t0<5.30 5.30<to <9.05 >9.05

OR (95% CI) 1 0.876(0.761 ~1.009) 0.943(0.814~1.092)  0.781(0.663~0.920)" 0.008
LNA

No. of case/control 1,052/781 974/782 986/782 916/781

Dietary fatty acids cutoff <0.28 0.28<t0<0.64 0.64<t0<1.24 >1.24

OR (95% CI) 1 0.933(0.811~1.072) 0.946(0.820~1.092) 0.851(0.731~0.992) 0.051
EPA

No. of case/control 978/781 1,017/782 947/782 986/781

Dietary fatty acids cutoff <0.01 0.01<t0<0.05 0.05<t0<0.19 >0.19

OR (95% CI) 1 1.020(0.888 ~1.172) 0.982(0.853 ~1.131) 0.985(0.853 ~1.136) 0.733
DHA

No. of case/control 989/781 990/782 1,006/782 943/781

Dietary fatty acids cutoff <0.01 0.01<to<0.07 0.07<to<0.30 >0.30

OR (95% CI) 1 0.973(0.847~1.118) 0.987(0.858 ~1.135) 0.919(0.796 ~1.061) 0.237
N-3 fatty acid

No. of case/control 1,053/781 993/782 976/782 906/781

Dietary fatty acids cutoff <0.49 0.49<to<1.04 1.04<t0<1.98 >1.98

OR (95% CI) 1 0.944(0.822 ~1.085) 0.894(0.774~1.033) 0.829(0.712~0.967)° 0.016
N-6 fatty acid

No. of case/control 1,041/781 965/782 1,040/782 882/781

Dietary fatty acids cutoff <234 2.34<to<4.10 4.10<t0<7.09 >7.09

OR (95% CI) 1 0.876(0.761 ~1.009) 0.965(0.834~1.116) 0.831(0.707 ~0.978)° 0.064

T p<0.05, " p<0.01, " p<0.001.

Adjusted for age, BMI, energy intake, marital status, education level, job, smoking, drinking.
MUFA : monounsaturated fatty acid,

TFA : total fatty acid,
LNA : linolenic acid,

SFA : saturated fatty acid,
EPA : eicosaenoic acid,

DHA : docosahexaenoic acid.

PUFA : polyunsaturated fatty acid,



804 whg

oS

2] Azke] 4§ FAARS 20.01~3323gS AFES
o] AHDL-Z# =H =832 3] folstA dasiaith
E3IA|¥F F lauric, myristic, palmitic acids 5] % Z¢|
2H|E, LDLZ} HDL-Z¥ 2H &S 5771 2oz 4
A o, o zbzke] matel] tiefAl e ANk ZdEo] B
¥ 3 QITh Stearic acide €% F#|~HE3 LDL-Z| 2
HE skoe 93 vXA] o, ddBxsiAiihs
413k ol H]E] HDL-Z28 2H 2 525 vty geiA
) THBonanome & Grundy 1988). 1322 X oA T
v duke A XML 2ol 2 A A A 74
she ©age] TR uet 5 HDL-Zd|2HE T2
H| X = dgke] gt = dgol 71918 Ao gtal A
agla gie] S8 AFE A5 A v Aol
w}e Aoz AR =, 1998, 2001, 2005 2 2007
T @2 ARBTG5, d R, oUllF 5 585G A A
FAulEo] F& W ofxbs dARtET A 9 AR, A
7, A7 2 2T A EAAE AdFHE0] Fok(National
Statistical Office 2010) AAH o2 AR/} FRET}: 2154
2)3Z 0] A 7}F Zobdd Holgk ALRH T} Estruch et al(2009)
o] Aol ofahH Aol i FHE =2 A 20% A
oAl HDL-Zd| =8| 29 Z7P7} 7P Avka Basigld A
I fAbeit) S H & Q5280 e FYsHE
/A%, LDL-Z8 28| 52 S715H ¥ 3, HDL-Z8 2=H)
2o a8k HEU(Li et al 1996), AF5=7] oll= HDL-
FH2HEY $E7F FY oA Blszsta AT olf e
Zpell vl oz}l A HDL-%‘v’ﬂiEﬂ = TLUF Eom, H77]
7R AL =L A 2] 3K Heiss et al 1980). WA ]
Sl dl*EEﬂO] H7 2712 % HDL-Z# 2|
X}ED} o =4 FAg Aol A} zpolof &k
o2} AbmETh
TJrOﬂH EPA, DHA % n-3ti7He238b2] ke
FRAAES 2 aZHEHEE S =
a, D&%‘%Ji‘rﬂlﬂw o723t
Z%HDL-iaﬂ*Eﬂi?ﬂz 4

i

%""
q ol x
ml% ﬁlm rkn 4

o i oX
off
>N

g
%%
o ru&

ol
AN

=
AL

O @ ooy
i Doox koo f A o
v =
XNoBos
« d
—E—{
\lrJ
N
HHE£
H:lio
%d
oZ [
>,

fomx
fld,
=1
of
(]
)
ox
N
ek
o|\
o
do,
n g
tlo
v
it
&
X0,
o
2,
o
fru
>,

2 A 127 g
A 3 24217 B S P2 Fl T 20~64
A AE BRE T APIHATS o134 BZF AEAe B
WYL sterel] Slstel Al =

0

d

. d)
b

- 449 HOMo} kit ik
o= 2k
1) tad=te] Hit A- S I} 41,784, oA 41.3049 2

], Ao w}i}ﬁ 2, AF, slelEd, BMI, g%, 3R,
2 ~HE, 484, HDL- —E—ﬂﬂiEﬂi ol fFeolg 2
0|7} 413, HDL-Z¥ ~H Z2 A ¢]slas dA7F oA H
o frefsiAl =tk
2) AFAANEE, 18 18P FHEL dA) o
XPED} oAl =k, EFHRY AHDL-Z¥H ~H &3
& AL ARG folE Al =T
3) GA7b o AbE} oUuR A AW
whal the] B alx|uial TR kx
DHA, n-3 ¥ n-6 G7HEESA A
FrelstAl E=dThp<o. 001)
4) Y BT AL £
7HERESA A n-3 2 n-6 rﬁrﬂgggpq uhako] A3 =
FTRAARE ] g} fojg Bo] ek wetk
4

.|_,
OR\
¥
o%
>
E
R

1hAE 2]=H4Y, EPA,
tol Hi APl BT

3<% EPA, DHA®| A3 137 #Wg 2
o] 9L, ozpe] A AR, ESpAR, o

|
o
do
Qh
N

S
felgt A
AEXA Y, 7R ESA 4 n-3 2 n-6 THEESE
Aake] AHE Feold 5o #Rhgo] Uit

5) RZY2HEE S FU 25 AabdF o feldk &
dAo] gldlon, AihdE JdA s 4T v 5o A
Aol gl e, U BT EPA, DHA, n-3TH7 e E34A] HhA
o Aol S wet nZd HEd 50 9130l
i fadte AEde Eth

6) LLDL-ZH 2 S8 52 x| 35, A, @

5 gl

EXA A, RS 2=l 03 2 on-6TH}
EXSA A T AF 9 el Ao UAE W
9 A F 9} ALDL-Z 2~
o] ATk
7) AHDL-Z#| 2=H 5839 45 b= 2|4 2
Ed2h 03 GrFEAE s Hke @%‘49} A/HDL-Z | 2~8| &
3o 998 S7kehe foE o] #HAdo] e Wi, o
Aol 739 gd By x| il R Z A4 03 TR
s ate] 4371 AHDL-Ze| 28 28 Z0 98 749
frolgk o] Uk

olge) AT AAE FHAL ) & AT RS AP

RAV &L 2%l 2 e AE o9, A &
239 250l B oA LS 544 Dol Qe A

o= YA, oA BZL o Ptn 42717 A
VA ol el 47} B Aotk metd J
ANzl e A HHE B, 29 D AL e A%
]
01

AR TS pHdor & Far) IS Aoz ek
E ATe] A2 19984, 20
ARE TRt A HS

1'd, 2005, 2007'd 474
e, A ghel] 4



21(6): 789~807 (2011)

1S 100% S8k 2R A
o] A3 %ol Al2kEA %% Holo}. makd B3 o

= 53] o8 ZT}e)
2 asicha Ao
e A A ARE

of
1
ox,
o
UJ
o, mlo

QFE AT AR B AEATE A

B ATe
CERIREiay

=1 A ©H(2009-0065576) 2] ALl <&l <=

HO
o

Atherosclerosis study group (1984) Optimal resources for pri-
mary prevention of atherosclerotic disease. Circulation 70:
155A-205A.

Ballantyne CM, Olsson AG, Cook TJ, Mercuri MF, Pedersen
TR, Kjekshus J (2001) Influence of low high-density lipo-
protein cholesterol and elevated triglyceride on coronary
heart disease events and Response to Simvastatin Therapy
in 4S. Circulation 104: 3046-51.

Beauchesne-Rondeau E, Gascon A, Bergeron J, Jacques H
(2003) Plasma lipids and lipoproteins in hypercholestero-
lemic men fed a lipid lowering diet containing lean beef,
lean fish, or poultry. Am J Clin Nutr 77: 587-593.

Bonanome A, Grundy SM (1988) Effect of dietary stearic acid
on plasma cholesterol and lipoprotein levels. N Engl J
Med 318: 1244-1248.

Bowman BA, Russell RM (2001) Present knowledge in nutri-
tion. 8th ed. ILSI, Washington DC, USA. pp 56-58.
Cohen JD, Cziraky MJ, Cai Q, Wallace A, Wasser T, Crouse
JR, Jacobson TA (2010) 30-years trends in serum lipids
among united states adult:results from the National Health
and Nutrition Examination SurveylIl,lll, and 1999-2006.

Am J Cardiol 106: 969-975.

Criqui MH, Wallace RB, Heiss G, Mishkel M, Schonfeld G,
Jones GT (1980) Cigarette smoking and plasma high-den-
sity lipoprotein cholesterol: The lipid research clinics
program prevalence study. Circulation 62: IV70-IV76.

Elizabeth R De O e S, Foster D, Harper MM, Seidman CE,
Smith JD, Breslow JL, Brinton EA (2000) Alcohol con-
sumption raises HDL cholesterol levels by increasing the

transport rate of apolipoproteins A-I and A-II. Circulation

@5 gele] AP o)

oA E Fzke] A 805

102: 2347.

Estruch R, Martinez-Gonzalez MA, Corella D, Basora-Gallisa
J, Ruiz-Gutiérrez V, Covas MI, Fiol M, Gémez-Gracia E,
Lopez-Sabater MC, Escoda R, Pena MA, Diez-Espino J,
Lahoz C, Lapetra J, Sdez G, Ros E, PREDIMED Study
Investigators (2009). Effects of dietary fibre intake on risk
factors for cardiovascular disease in subjects at high risk.
J Epidemiol Community Health 63 :582-588.

Expert Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (2001) Execute summary of
the third report of the national cholesterol education pro-
gram (NCEP) expert panel on detection, evaluation, and treat-
ment of high blood cholesterol in adults(Adult Treatment
Panel III). JAMA 285: 2486-2497.

Gonzalez-Requejo A, Sanchez-mayle M, Baeza J, Arnaiz P,
Vila S, Asensio J, Ruiz-Jarabo C (1995) Relations between
nurtrient intake and serum lipid and apolipoprotein lebels.
J Pediatr 127: 53-57.

Goulding MR, Rogers ME, Smith SM (2003) Public health and
aging: Trends in aging-United States and worldwide. JAMA
289: 1371-1373.

Grundy SM (1997) What is the desirable ratio of saturated,
polyunsaturated, and monounsaturated fatty acids in the diet?
Am J Clin Nutr 66: 988S-990S.

Harris WS (1997) n-3 Fatty acids and serum lipoproteins:
Human studies. Am J Clin Nutr 65: 1645S-1654S.

Haskell WL (2003) Cardiovascular disease prevention and life-
style interventions: Effectiveness and efficacy. J Cardio-
vasc Nurs 18: 245-255.

Hauner H, Stangl D, Schmatz C, Burger K, Blomer H, Pfei-
ffer EF (1990) Body fat distribution in men with angiogra-
phically confirmed coronary artery disease. Atherosclerosis
85: 203-210.

He K, Liu K, Daviglus ML, Mayer-Davis E, Jenny NS, Jiang
R, Ouyang P, Steffen LM, Siscovick D, Wu K, Barr RG,
Tsai M, Burke GL (2008) Intakes of long-chain n-3 polyun-
saturated fatty acids and fish in relation to measurements
of subclinical atherosclerosis. Am J Clin Nutr 88: 1111-
1118.

Hegsted DM, Ausman LM, Johnson JA, Dallal GE (1993) Die-
tary fat and serum lipids: an evaluation of the experimental
data. Am J Clin Nutr 57: 875-883.

Heiss G, Johnson NJ, Reiland S, Davis CE, Tyroler HA (1980)
The epidemiology of plasma high-density lipoprotein chole-

sterol levels: The lipid research clinics program prevalence



806 whg

A

study. Circulation 62: 1V116-136.

Hino A, Adachi H, Toyomasu K, Yoshida N, Enomoto M,
Hiratsuka A, Hirai Y, Satoh A, Imaizumi T (2004) Very long
chain N-3 fatty acids intake and carotid atherosclerosis: An
epidemiological study evaluated by ultrasonography. Athero-
sclerosis 176: 145-149.

Hu D, Hannah J, Gray RS, Jablonski KA, Henderson JA, Ro-
bbins DC, Lee ET, Welty TM, Howard BV (2000) Effects
of obesity and body fat distribution on lipids and lipopro-
teins in nondiabetic American Indians: The strong heart
study. Obesity Research 8: 411-421.

Kay RM, Sabry ZI, Crisma A (1980) Multivariate analysis of
diet and serum lipids in normal men. Am J Clin Nutr 33:
2565-2572.

Korea Center for Disease Control and Prevention, Korean
Ministry of Health and Welfare (2008) 2007 Korea Health
Statistics, the 4™ Korea Health and Nutrition Examination
survey. pp 54-55.

Korea Centers for Disease Control and Prevention, Korean Mi-
nistry of Health and Welfare (2010) Korea Health Statis-
tics 2009;Korea National Health and Nutrition Examina-
tion Survey(KNHANES IV-3). pp 52-53.

Korea Health Industry Development Institute (2001) Develop-
ment of Nutrient Database: Fatty acid composition of foods;
http://foodnara.go.kr/calculator/index.jsp.

Korean Society of Lipidology and Atherosclerosis (2009) Com-
mittee for Establishing Treatment Instruction for Dyslipi-
demia of the Korean Society of Lipidology and Athero-
sclerosis Guidelines for management of dyslipidemia. 2nd
ed. pp 39-47.

Kris-Etherton PM, Pearson TA, Ying Wan, Hargrove RL, Mo-
riarty K, Fishell V, Etherton TD (1999) High-monounsatu-
rated fatty acid diets lower both plasma cholesterol and
triacylglycerol concentrations. Am J Clin Nutr 70: 1009-1015.

Kromhout D (1992) Dietary fats: Long-term implications for
health. Nutr Rev 50: 49-50.

Li Z, McNamara JR, Fruchart JC, Luc G, Bard JM, Ordovas
IJM, Wilson PW, Schaefer EJ (1996) Effects of gender and
menopausal status on plasma lipoprotein subspecies and
particle sizes. J Lipid Res 37: 1886-1896.

Luc D, Steven CH, Donna KA, Michael AP, John HE, Curtis
RE (2003). Dietary linolenic acid is inversely associated
with plasma triacylglycerol: The national heart, lung, and
blood institute family heart study. 4m J Clin Nutr 78:
1098-1102.

cagA -

o

2¢] JokAlo} gtk ikt

Mahan LK, Escott-Stump S (1996) Krause's food, nutrition &
diet therapy, 9th ed.

Mata P, Garrido JA, Ordovas JM, Blazques E, Alonso R, Oya
MD(1992) Effects of dietary monounsaturated fatty acids
on plasma lipororteins an apolipoproteins in women. Am J
Clin Nutr 56: 77-83.

Mattson FH, Grundy SM (1985) Comparison of effects of die-
tary saturated, monounsaturated, and polyunsaturated fatty
acids on plasma lipids and lipoproteins in man. J Lipid
Res 26: 194-202

Mensink RP, Katan MB (1989) Effect of a diet enriched with
monounsaturated or polyunsaturated fatty acids on levels
of low-density an high-density lipoprotein cholesterol in
healthy women and men. N Engl J Med 3219: 436-441.

National Statistical Office (2010) 2009 Annual report of the
cause for death statistics.

Nestel PJ (1987) Polyunsaturated fatty acids (n-3, n-6). Am J
Clin Nutr 45: 1161-1167.

Ng TKW, Hays KC, Dewitt GF (1992) Dietary palmitic and
oleic exert similar effects on serum cholesterol and lipo-
protein profiles in normocholesterolemic men and women.
J Am Clin Nutr 11: 383-390.

Nordy A, Hatcher LF, Ullmann DL, Connor WE (1993) Indi-
visual effects of dietary saturated fatty acids and fish oil
on plasma lipids and lipoproteins in normal men. Am J
Clin Nutr 57: 634-639.

Oh KW, Lee SI, Song KS, Nam CM, Kim YO, Lee YC(1995)
Fatty acid intake patterns and the relation of fatty acid
intake to serum lipids of the Korean adults, Koroean J
Lipidology 5: 167-181

Oh SY, Monaca PA (1985) Effect of dietary cholesterol and
degree of fat unsaturated on plasma lipid levels, lipopro-
tein composition, and fecal steroid excretion in normal young
adult men. Am J Clin Nutr 42: 399-413.

Paniagua JA, AG de la Sacristana, Sanchez E, Romero I, Vi-
dal-Puig A, Berral FJ, Escribano A, Moyano MJ, Perez-
Martinez P, Lopez-Miranda J, Perez-Jimenez F (2007) A
MUFA-Rich diet improves posprandial glucose, lipid and
GLP-1 responses in insulin-resistant subjects. J Am Coll
Nutr 26: 434-444.

Penny MK, Yu S (1997) Individual fatty acid effects on plas-
ma lipids and lipoptroteins human studies. Am J Clin Nutr
65(suppl): 1628s-1644s.

Rural Nutrition Institute & Rural Development Administration

(2006) Food composition tables, 7th revision, Seoul: Rural



21(6): 789~807 (2011)

Nutrition Institute, The Government of the Republic of Ko-
rea. pp 278-379.

Russ EM, Eder HA, Barr DP (1951) Protein-lipid relationships
in human plasma. I. In normal individuals. Am J Med 11:
468-479.

Schatzkin A, Kipnis V, Carroll RJ, Midthune D, Subar AF,
Bingham S, Schoeller DA, Troiano RP, Freedman LS (2003)
A comparison of a food frequency questionnaire with a
24-hour recall for use in an epidemiological cohort study:
Results from the biomarker-based observing protein and
energy nutrition (OPEN) study. International Journal of
Epidemiology 32: 1054-1062.

Shepherd J, Packard CJ, Patsch JR, Gotto AM Jr, Taunton
OD (1978) Effects of dietary polyunsaturated and saturated
fat on the properties of high density lipoproteins and the
metabolism of apolipoprotein A-I. J Clin Invest 61: 1582-
1592.

The Korean Nutrition Society (2010). Dietary reference intakes
for Koreans 2010. pp 78-83.

Tricia L Psota, Sarah K Gebauer, Penny Kris-Etherton (2006)

Dietary omega-3 fatty acid intake and cardiovascular risk.

gk Ag)le] RAAHEF 9 o] 3R Sale] A 807

Am J Cardiol 98(suppl): 3-18.

Walsh BW, Schiff I, Rosner B, Greenberg L, Ravnikar V, Sacks
FM (1991) Effects of postmenopausal estrogen replacement
on the concentrations and metabolism of plasma lipopro-
teins. N Engl J Med 325: 1196-1204

Whitney EN, Rolfes SR (2002) Understanding nutrition. 9th
ed. Wadsworth Thomson Learning, CA, USA. pp 144-147.

Wilson PW (2004) Assessing coronary heart disease risk with
traditional and novel risk factors. Clin Cardiol 27: 117-11.

Wood PD, Haskell W, Klein H, Lewis S, Stern MP, Farquhar
JW(1976) The distribution of plasma lipoproteins in middle-
aged male runners. Metabolism 25: 1249-1257.

Zambon A, Sartore G, Passera D, Francini-Pesenti F, Bassi A,
Basso C, Zambon S, Manzato E, Crepaldi G (1999) Effects
of hypocaloric dietary treatment enriched in oleic acid on
LDL and HDL subclass distribution in mildly obese women.
J Intern Med 246: 191-201.

A g 2011d 9¢ 19¢
2Z4%: 20119 10¢ 25¢
A &H2011d 1€ 7Y



