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ABSTRACT

Koreans have undergone many changes in dietary patterns with economic growth. The purpose of this research was
to examine changes in dietary patterns using data from the 1998, 2001, and 2005 Korean National Health and Nutrition
Examination Survey. The study included 21,525 subjects (8,295 from 1998, 6,880 from 2001, and 6,350 from 2005) who
were 20 years or older and who participated in a 24-h diet recall. The percentage energy intake from 22 food groups
was calculated, and a cluster analysis was applied to identify dietary patterns. Two dietary patterns emerged; the first
pattern was characterized by high intake of white rice, legumes, vegetables, kimchi, and seaweeds, the so-called “tradi-
tional” pattern (53%), whereas the other pattern was characterized by high intake of other grains, noodle dumplings,
floured bread, pizza, hamburgers, cereals and snacks, potatoes, sugared sweets, nuts, fruits, meat-its products, eggs,
fish, milk and dairy products, oils, beverages and seasoning, or the so-called “modified” pattern. The modified pattern
comprised a higher proportion of younger aged, metropolitan residents with more education and higher incomes. How-
ever, the gender distribution was not significantly different. The modified pattern had a significantly higher intake of all
nutrients except carbohydrates and had a higher proportion of energy from fat and protein. No association with a risk
for metabolic syndrome was found for either dietary pattern. After age was standardized, the traditional pattern included
52% of the respondents in 1998, 54% in 2001, and 50% in 2005. However, the modified pattern was significantly more
prevalent in the younger age group (20—29 yr), whereas the traditional pattern increased significantly in the older age
group (= 65 yr). In conclusion, a secular trend was found for dietary pattern by age group, suggesting that it is neces-
sary to monitor the changes in dietary pattern by age group and to develop appropriate dietary education and guide-

lines. (Korean J Nutr 2011; 44(2): 152 ~ 161)
KEY WORDS: dietary pattern, secular trend, KNHANES, cluster analysis.
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Table 1 General characteristics of adult population 20 or more ages from three consecutive KNHANES

1998 KNHANES

2001 KNHANES

2005 KNHANES

N % N % N % P
Age (Mean + SD) 8,295 38.5 22.83 6,880 32.0 15.46 6,350 29.5 15.57
20-29y 1,075 13.0 1,241 18.0 946 14.9 0.0001
30-49y 2,062 24.9 3,352 48.7 2,973 46.8
50-65y 1,470 17.7 1,385 20.1 1,439 22.7
65y or more 3,688 44.5 902 13.1 992 15.6
Gender
Male 4,016 48.4 3.146 45.7 2,826 44.5 0.0001
Region
Metropolitan 3,207 38.7 3,196 46.5 2,929 46.1 0.0001
City 2,129 25.7 2,122 30.8 2,066 32.5
Rural 2,959 35.7 1,562 22.7 1,355 21.3
Education
Elementary 3,119 37.6 1,523 22.2 1,481 23.3 0.0001
Secondary 3,841 46.3 3,296 48.0 2,906 45.8
College or more 1,335 16.1 2,053 29.9 1,960 30.9
Income (monthly)
<1,000,000 won 2,643 31.9 1,291 18.8 765 25.3 0.0001
—2,000,000 won 3,423 41.3 2,255 32.8 831 27.5
—3,000,000 won 1,465 17.7 1,663 24.2 632 20.9
> 3,000,000 won 764 9.2 1,671 24.3 791 26.2

P from chi—square test
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Table 2. Dietary pattern analysis: mean percent energy intake from each food group by cluster analysis using data from three
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Table 301] xﬂ*lfv‘kcﬂﬂ}
/K—h:ﬁ BMI
25 Aol nE o

KNHANES
Traditional pattern (N = 11,452) Modified pattern (N = 10,073)
Food group (% energy)

Mean SD Mean SD
White rice 60.2 12.8 27.0 10.8
Other grain 2.5 5.2 5.4 10.0
Noodle & dumpling 1.6 5.4 10.3 14.9
Flour & Bread 1.9 5.0 6.9 11.4
Pizza & hamburger &cereals & snack 0.3 2.1 1.5 5.8
Potatoes 1.2 3.5 2.0 5.4
Sugars & sweefts 1.5 2.2 2.1 3.3
Legumes 2.3 3.4 2.0 3.5
Nuts 0.4 1.5 0.6 2.1
Vegetables 2.8 2.3 2.6 2.2
Kimchi 1.8 1.7 1.2 1.3
Mushrooms 0.1 0.4 0.1 0.6
Fruits 3.4 5.6 5.0 7.4
Meat & its products 4.7 6.5 9.7 12
Eggs 1.4 2.8 2.0 3.2
Fishes 4.4 54 4.8 6.7
Seaweeds 0.5 1.3 0.4 1.1
Milk & dairy products 1.5 3.9 3.4 6.5
Qils 2.9 2.9 4.0 4.1
Beverages 1.8 4.4 5.3 10.2
Seasonings 2.4 2.7 2.6 3.1
Etc 0.5 2.1 1.1 4.7
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Table 3. Nutrient infakes of pattern groups by cluster analysis
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Traditional pattern (n = 11,452)

Modified pattern (n = 10,073)

p unadjusted

p multivariate

Mean SD Mean SD

Energy (kcal) 1,791.7 680.5 2,105.2 816.3

Protein (g) 64.9 35.0 84.1 48.5
Fat (g) 27.3 18.9 53.9 35
Carbohydrate (g) 321.5 119.3 320.8 130.3 NS
Calcium (mg) 471.9 3422 566.2 361.3
Phosphorus (mg) 1,081.2 4782 1,259.4 578.3 o *
Iron (mg) 12.2 8.7 14.4 9.3 o o
Potassium (mg) 2,537.0 1,303.5 3,085.1 1,566.1
Vitamin A (R.E) 638.5 789.9 751.5 812.8 NS
Carotene (ug) 4,514.6 3,995.9 5,108.6 4,093 NS
Thiamin (mg) 1.1 0.6 1.5 0.9
Riboflavin (mg) 0.9 0.6 1.3 0.7
Niacin (mg) 14.7 8.0 19.1 1.9
Vitamin C (mg) 110.3 95.0 135.9 118.7

% Energy

Carbohydrate (%) 72.5 8.4 61.7 11.2 o o
Fat (%) 13.2 6.2 22.5 9.3
Protein (%) 143 43 15.9 5.4

All models were tested using general linear regression models by cluster group
Multivariate models were included with age, gender, BMI, study year, and energy intake (*: p <0.05, **: p <0.01, **=: p <0.001)

Table 4. Socio-demographic characteristics of pattern groups by cluster analysis

Traditional pattern (n = 11452)

Modified pattern (n = 10073)

Mean SD Mean SD P
Age (yn) 53.6 19.8 47.7 19.6
20-29 y (%) 12.1 18.6 <.0001
30-49y 35.2 43.3
50-65y 222 17.4
65y or more 30.5 20.7
Gender (%)
Male 46.6 46.2 NS
Region (%)
Metropolitan 39.0 48.4 <.0001
City 28.0 30.9
Rural 33.1 20.7
Education (%)
Elementary 35.7 20.2 <.0001
Secondary 45.6 47.9
College or more 18.7 31.9
Income (monthly)(%)
< 1,000,000 won 31.9 18.8 <.0001
—2,000,000 won 34.4 37.3
—3,000,000 won 18.9 22.7
> 3,000,000 won 14.8 21.2

P from chi-square fest
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Table 5. Metabolic syndrome and its components by pattern groups

Traditional pattern Modified pattern
(n=11452) (n=10073) p L

N Mean D N Mean D unadjusted multivariate
Fasting blood glucose (mg/dL) 9018 98.8 249 7382 96.1 228 NS
Systolic blood pressure (mmHg) 8926 1244 198 7268 1193 172 o o
Diastolic blood pressure (mmHg) 8914 77.7 11.7 7265 76.1 11.6 o *
Triglyceride (mg/dL) 9035 1322 848 7368 1254 928 NS
Total cholesterol (mg/dL) 9083 1869 369 7417 1835 355 NS
HDL cholesterol (mg/dL) 9094 468 11.5 7406 482 11.6 o o
Waist circumference (cm) 9162 80.8 9.7 7467 79.2 100 o -
Body mass index (kg/m”) 9163 23.4 3.3 7468 23.1 3.3 o o

% OR % OR 95% ClI
Waist circumference (Male > 90, Female > 80 cm) 35.1 1.00 28.6 0.97 0.891-1.044
Triglyceride (=150 mg/dL) 30.3 1.00 27.0 0.99 0.916—1.070
HDL cholesterol (Male < 40, Female < 50 mg/dL) 48.7 1.00 43.8 0.86 0.803-0.930
Blood pressure (> 130/ =85 mmHg) 19.0 1.00 13.8 0.91 0.823-0.997
Fasting blood glucose (=110 mg/dL) 17.1 1.00 13.0 0.92 0.837-1.015

Metabolic syndrome (3 or more of the risk factors) — 21.1

1.00 15.9 0.91 0.891-1.077

All the models were tested using general linear regression models by cluster group (+: p <0.05, #*: p <0.01, ***: p <0.001)
Multivariate models were included with age, gender, education level, income, region, and study year.
Logistic analyses used age, gender, region, education level, income, and study year as covariates.

OR: odds ratio
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Fig. 1. Secular trends of dietary patterns over three KNHANES
population after age-standardization.
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Fig. 2. Secular trends of dietary patterns by age groups. *: P from logistic analysis including gender, region, education level, study
year, and income as covariates in each age group.
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