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ABSTRACT

Recently, dietary pattern analysis was emerged as an approach to examine the relationships between diet and risk of
chronic diseases. This study was to identify groups with population who report similar dietary pattern in Korean ge-
nome epidemiology study (KoGES) and association with several chronic diseases. The cohort participants living in
Ansung and Ansan (Gyeonggi province) were totally 10,038. Among those, 6,873 subjects with no missing values in
food frequency questionnaire were included in this analysis. After combining 103 food items into 17 food groups, 4
dietary factors were obtained by factor analysis based on their weights. Factor 1 showed high factor loadings in vege-
tables, mushrooms, meats, fish, beverages, and oriental-cereals. Factor 2 had high factor loadings in vegetables, fruits,
fish, and factor 3 had high factor loadings in cereal-oriental, cerial-western and snacks. Factor 4 showed positive high
factor loadings in rice and Kimchi and negative factor loadings in mushrooms and milk and dairy products. Using
factor scores of four factors, subjects were classified into 3 clusters by K-means clustering. We named those ‘Rice and
Kimchi eating’ group, ‘Contented eating’ group, and ‘Healthy and light eating’ group depending on their eating cha-
racteristics. ‘Rice and Kimchi eating’ group showed high prevalence in men, farmers and 60s. ‘Contented eating” group
and ‘Healthy and light eating’ group had high prevalence in women, people living in urban area (Ansan Citizen), with
high-school education and above, and a monthly income of one million won and more. ‘Contented eating’ group
appeared lower distribution proportion in the sixties and ‘Healthy and light eating’ group does higher in the fifties.
‘Contented eating” versus ‘Rice and Kimchi eating’, odds ratio for hypertension, diabetes, metabolic syndrome and
obesity significantly decreased after adjusting age and sex (OR = 0.64, 0.73, and 0.85 respectively, 95% CI). Although
our results were from a cross-sectional study, these imply that the dietary patterns were related to diseases. (Korean J

Nutr 2007; 40(3): 259~269)
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Table 1. Food grouping used in the dietary pattern analysis
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Food or food group

Food items included

Cereal-rice
Cereal-oriental

Cooked rice, well milled, Cooked rice with barely, Cooked rice with other cereals
Parched cereal powder, Ramen, Noodles with soup, Chajangmyon, Buckwheat vermicelli/Buckwheat

noodle, Dumpling, Rice cake (plain rod shape), Other rice cakes

Cereal-western
Snack Cakes, Snacks, Candy/Chocolate
Potatoes

Seeds and nuts Starch jelly, Nuts

Cereals, Loaf bread, Butter/Margarine, Bread with small red bean, Other breads, Pizza/Hamburger

Potatoes, Sweet potatoes, Starch vermicelli

Kimchi, Korean cabbage, KKakduki/small radish Kimchi, Kimchi with liquid, Other Kimchi (Green onion/

Green pepper, Red pepper leaves, Spinach, Lettuce, Perilla leaf, Leek/Water dropwort, Green yellow

vegetables, Carrot/Carrot juice, Pumpkin gruel/Pumpkin juice, Pumpkin, immature, Vegetable juice,
Cucumber, Korean style pickles, Radish/Salted radish, Doraji/Deoduck (kinds of white root), Onion,

Persimmon, hard/Persimmon, dried, Tangerine, Pear, Apple/Apple juice, Muskmelon/Melon, Watermelon,

Peach/Pium, Strawberry, Grape/Grape juice, Orange/Orange juice, Banana, Tomato/Tomato juice

Chicken/Chicken leg/Chicken wing, Dog meat, Pork, pan roasted, Pork, belly, Pork, braised, Beef,

Legumes Soybeans, Tofu, Stew with soybean paste
Kimchi
Kodulbbagi/Mustard leaves)
Vegetables
Cabbages, Bean sprouts, Bracken/Sweet potato stalk
Mushrooms Oyster mushroom , Other mushrooms
Fruits
Meats
pan roasted, Thick beef soup/Hard boiled beef ribs, Ham/Sausage, Edible viscera
Egos Eggs

Fishes and seafoods

Hair tail, Eel, Yellow croaker, Alaska pollack, Mackerel/Pacific saury/Spanish mackerel, Dried anchovy,

Cuttlefish/Octopus, Tuna, canned, Fish paste/Crab, flavored, Salt-fermented fish, Sushi, Crab, Clam
(Small ark shell/Little neck clam/Clam meat), Oyster, Shrimp

Seaweeds Laver, dried, Kelp/Sea mustard

Milk and dairy products Milk, Yogurt, Ice cream, Cheese

Beverages

Soybean milk, Carbonated drinks, Coffee, Coffee Sugar, Coffee cream, Green tea, Other drinks
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Table 2. Factor loading matrix for the four major dietary patterns
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Eating pattern factors

Component food group

Communalities

1 2 3 4
Cerealrice =Y - - 0.6955 0.50787
Cereal-oriental 0.3182 - 0.5229 0.3289 0.48370
Cereal-western - - 0.6793 - 0.54521
Snack - - 0.6564 - 0.45%02
Potatoes - 0.5567 0.2097 - 0.35698
Seeds and nuts 0.4250 - - - 0.24300
Legumes - 0.6135 - - 0.40275
Kimchi 0.2114 0.2550 - 0.4896 0.36879
Vegetables 0.5531 0.5242 - - 0.58178
Mushrooms 0.5232 0.2752 - —0.3204 0.46022
Fruits - 0.5465% - - 0.31401
Meats 0.6863 - - - 0.52195
Eggs - 0.4064 0.3287 - 0.27802
Fishes and seafoods 0.7004 0.2614 - - 0.56982
Seaweeds 0.3445 0.5183 - - 0.39064
Mitk and dairy products - 0.323% 0.2279 —0.4219 0.36274
Beverages 0.5756 - 0.2355 - 0.39543

1) Only factor loadings over absolute value 0.2 are reported.
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Table 3. Classification of subjects by cluster analysis using factor scores

Cluster 1 (n = 5,372)

Cluster 2 (n = 838)

Cluster 3 (n = 663)

Factor 1 -0.0394 + 0.9025"
Factor 2 -0.2105 = 0.7826
Factor 3 -0.2033 * 0.6005
Factor 4 0.2200 + 0.8398

-0.2252 £ 0.9415

0.6035 + 1.4866

0.7152 £ 1.3599 0.8016 £ 1.1926
1.7795 £ 1.2842 -0.6016 £ 0.8144
-0.2925 + 1.0860 -1.4130 £ 0.8163

1) Values are Mean = SD.
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Table 4. Mean consumption weights of top 20 foods by clusters

Cluster 1 Cluster 2 Cluster 3
Rank Food name x\teg; Food name v,:\te(c\:; ’ Food name xfeg;
1 Cookedrice, well milled 363.2 Cookedrice, well milled 302.6 Cookedrice with other cereals  247.3
2 Cooked rice with other cereals 286.1 Cookedrice with other cereals 298.8 Cooked rice, well milled 215.2
3 Kimchi, Korean cabbage 112.8  Milk 107.6  Milk 139.5
4 Milk 47.3 Kimchi, Korean cabbage 100.1  Kimchi, Korean cabbage 91.1
5 KKakduki/small radish Kimchi 41.6 Noodles with soup 51.3 Yogurt 60.6
6 Kimchi, Radish with water 36.8 Yogurt 44.6 Green tea 54.1
7 Greentea 36.1 Greentea 428 Watermelon 44.2
8 Noodles with soup 32.4 Watermelon 37.0 Tomato/Tomato juice 37.5
9 Watermelon 28.0 KKakduki/small radish Kimchi 353 KKakduki/small radish Kimchi 30.5
10 Yogurt 22.4 Carbonated drinks 33.6 Apple/Apple juice 30.5
11 Carbonated drinks 222 Tofu 32.4 Orange/Orange juice 30.3
12 Cooked rice with barely 22.1 Cookedrice with barely 32.1  Pesimmon, hard/Persimmon, dried  29.6
13 Tofu 19.6 Kimchi, Radish with water 1 30.1 Grape/Grape juice 28.9
14 Persimmon, hard/Persimmon, diied  18.2 Chajangmyon 29.1  Tofu 27 .4
15 Tangerine 17.5 Eggs 26.8. Tangerine 268
16 Chajangmyon 17.5 Tomato/Tomato juice 26.0  Kimchi, Radish with water 26.4
17 Pork, belly 16.7 Orange/Orange juice 25.7  Pumpkin, immature 24.7
18 Tomato/Tomato juice 16.6 Persimmon, hard/Persimmon, 25.2 Carbonated drinks 24.5
dried

19 Grape/Grape juice 15.6 Tangerine 25.1  Strawberry 21.5
20 Pork, pan roasted 14.6 Grape/Grape juice 24,6 Noodies with soup 20.2

Table 5. Mean consumption weights of 17 food groups by clusters”

Cluster 1 Cluster 2 Cluster 3
Rank Food group name Mean Food group name Meqn Food group name Mean
wi () wt (g) wit (g)
1 Cereadlice 671.3 Cerealrice 633.6 Cereal-rice 482.6
2 Kimchi 199.7 Fruits 251.8 Fruits 308.3
3  Fruits 167.9 Kimchi 173.9 Milk and dairy products 213.5
4 Beverages’ 89.0 Milk and dairy products 168.8 Kimchi 157.3
5 Vegetables 88.4 Cereadl-oriental 132.1 Vegetables 157.3
6  Cereal-oriental 78.9 Beverages 121.3 Beverages 117.1
7 Milk and dairy products 76.4 Vegetables 116.0 Fishes and seafoods 59.0
8 Meats 53.3 Meats 65.3 Meats 58.3
9  Fishes and seafoods 36.1 Cereal-western 55.4 Cereal-oriental 55.8
10 Legumes 28.5 Fishes and seafoods 49.4 Legumes 37.5
11 Potatoes 14.0 Legumes 43.5 Potatoes 227
12 Cereal-western 10.5 Potatoes 34.3 Mushrooms 21.9
13 EgQgs 10.3 Eggs 26.8 Cereal-western 14.4
14 Mushrooms 6.5 Snack 26.5 Eggs 13.3
15 Snack” 48 Mushrooms 8.8 Snack 5.5
16 Seeds and nuts” 3.6 Seeds and nuts 4.8 Seeds and nuts 52
17 Seaweeds 1.6 Seaweeds 2.4 Seaweeds 3.2

1) Consumption weights of all food groups except '‘Beverages', ‘Snack’, and ‘Seeds and Nuts' were significantly different among
clusters at a = 0.05 by Duncan’s mutiple comparison test.

2) Consumption weights of ‘Beverages' and ‘Seeds and Nuts' were significanlty higher in Cluster 1 than Cluster 2 and Cluster 3 at
a = 0.05 by Duncan’s multipie comparison test.

3) Consumption weight of ‘Snack’ was significantly higher in Cluster 2 than Cluster 1 and Cluster 3 at ¢ = 0.05 by Duncan's mul-
tiple comparison test.
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AR, AR, ofF, B, AR 9 dERe

A 13 280 AHFH o] Wt (Table 5).

TAE HEQJFF, 7 E 2 7 EFT] 49
AAF 5 T8t & w 2H 12 2Rk Aol W
AA7F F7b He, o g AEAHHAE BA 2 5EE
7H1 oy ¢ AXHEA (Rice and Kimchi eating)’ T
o7 Fysiint w4 2+ W AR AdHPel £ 1

Rice and Kimchi eating Contented eating Healthy and light Total
group (n = 5,372) group (n = 838) eating group (n = 643) (n = 6,873)
Sex**”
Males 2,874 (53.5) 374 (44.6) 181 (27.3) 3429  (49.9)
Females 2,498 (46.5) 464 (55.4) 482 (72.7) 3,444 (50.1)
Area™
Ansung 1,984 (36.9) 247 (29.5) 186 (28.1) 2,417 (35.2)
Ansan 3,388 (63.1) 591 (70.5) 477 (71.9) 4,456 (64.8)
Age”* (years)
Mean + $D” 51.86° + 8.91 50.92° + 8.79 51.17% + 8.83 51.67 = 8.89
40s 2,667 (49.6) 444 (53.0) 334 (50.4) 3,445 (50.1)
50s 1,325 (24.7) 210 (25.1) 187 (28.2) 1,722 (25.1)
60s 1.380 (25.7) 184 (22.0) 142 (21.4) 1,706 (24.8)
Occupation™* )
Homemakers 1,139 (25.2) 219 (30.9 227 (42.4) 1,585 (27.5)
Clerical workers 259 (5.7 37 (52 21 (39 317 ( 5.5
Farmers 1,118 (24.7) 135 (19.0) 70 a3.mn 1,323 (22.8)
Self-Employed business 797 (17.6) 13 (15.9) 91 (7.0 1,001 7.4
Sales workers 12 (25 24 (34 16 (3.0 152 (26
Manufacture workers 260 ( 57) 44 ( 6.2 22 (4.0 326 (57)
Professionals 122 (27) 19 (2.7) 13 ( 2.4) 154 ( 2.4)
Unemployed 180 ( 4.0 23 (32 15 (28 218 (38
Others 535 (11.8) 95 (13.4) 61 (1.4 691 (12.0)
The number of family®
1 161 ( 3.0) 28 (33) 24 ( 3.6) 213 (3.1
2 864 6.1) 124 (14.8) 105 (15.9) 1,093 (159
3 908 (16.9) 125 (15.0) 120 (18.1) 1,153 (16.8)
4 2,070 (38.5) 376 (45.0) 255 (38.5) 2,701 (39.3)
5 865 16.1) 123 (14.7) 104 (15.7) 1,092 (15.9)
6 504 (9.4 60 (7.2 54 (82 618 (2.0
Education level™
Under primary school 1,692 (31.7) 176 (21.1) 163 (24.7) 2,031 (29.7)
Middle school 1,132 (21.2) 155 (18.6) 162 (24.5) 1,449 (21.2)
High school 1,704 31.9) 31 (37.3) 242 (36.6) 2,257 (33.0)
Over college 814 15.2) 193 (23.1) 94 (14.2) 1,101 (16.1)
Income (million won/month) ***
<100 1.719 (32.3) 194 (23.3) 164 (24.9) 2,077 (30.5)
100—200 1,488 27.9) 241 (29.0) 202 (30.7) 1,931 (28.3)
200-300 1,022 9.2 187 (22.5) 141 (21.4) 1,350 (19.8)
> 300 1,099 (20.6) 209 (25.2) 151 (22.9) 1,459 (21.4)

1) Groups were significantly different by y*-test (xp <0.05, =+p <0.0001).

2) Frequency (column %).

3) Different alphabets showed significantly different of mean among groups at e = 0.05 by Duncan’s mutiple comparison test.

4) The number of subjects were not 6,873 due to nonresponses.
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Rice and Kimchi eating group

Contented eating group

Healthy and light eating group

(n= 5372 (n = 838) (n = 663)
Energy (kcal) 1784 + 497° 2301 & 448° 1713 = 674°
Protein (g) 60.4 £ 22.5° 81.0 &+ 26.6° 67.7 + 32.7°
Fat (g) 27.6 £ 15.4° 449 + 18.8° 326 + 193°
Carbohydrate (g) 316.8 + 82.0° 388.1 = 108.5° 285.2 + 109.4°
Ca (mg) 420.5 = 201.3° 625.1 + 2620° 661.6 + 328.1°
P (mg) 9249 + 311.8° 1229.0 = 378.2° 1085.6 + 455.7°
Fe (mg) 9.82 =+ 3.96° 13.29 = 4.87° 12.05 + 6.37°
K (mg@) 2241 + 880° 2921 + 1083° 2927 + 1377°
Vit.A (RE) 4815 + 327.2° 647.3 = 373.1° 7339 = 601.7°
Na (mg) 3059 + 1458° 3507 + 1572° 3051 + 1593°
Vit.B, (mg) 1.14 £ 0.47° 1.46 = 0.54° 1.25 + 0.64°
Vit.B, (mg@) 0.89 + 0.37° 1.27 + 0.44° 1.23 + 0.56°
Niacin (mg) 145 + 55° 183 £ 6.2° 16.4 + 83°
Vit.C (mg) 107.0 = 63.9° 142.4 + 88.8° 160.2 £ 129.3°
Iinc (ug) 8.04 + 3.45° 10.26 = 3.80° 8.92 + 453°
Vit.Bs (mg) 1.56 + 0.57° 1.99 + 0.69° 1.80 + 0.88°
Folate (1g) 218.7 + 97.2° 288.4 + 124.5° 284.3 + 158.3°
Retinol (#g@) 527 *+ 44.4° 1160 = 62.3° 943 + 840°
Carotene (¢g) 2527 + 1927° 3107 = 2217° 3846 + 3752°
Fiber (g) 6.34 £ 2.63° 7.57 + 3.26° 7.23 + 4.00°
VitE (mg) 7.76 *+ 3.61° 12.20 + 5.26° 9.65 + 5.53°
Cholesterol (mg) 146.0 = 104.4° 281.5 = 151.1° 209.5 + 149.7°

1) Value are Mean = SD.

2) Different alphabets showed significantly different of mean among groups at ¢ = 0.05 by Duncan's multiple comparison test.



Table 8. Prevalence odds ratios for hypertension, diabetes, metabolic syndrome and obesity by clusters
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Diseases"” No Yes OR (95% C? Adijusted” OR (95% CI)

Hypertension

Rice and Kimchi eating group 4175 (87.2) 612 (12.8) referent referent

Contented eating group 686 (90.0) 76 (10.0) 0.76 (0.59-0.97) 0.79 (0.61-1.02)

Healthy and light eating group 525 (91.6) 48 ( 8.4) 0.62 (0.46-0.85) 0.67 (0.49-0.91)
Diabetes

Rice and Kimchi eating group 3576 (91.3) 340 ( 8.7) referent referent

Contented eating group 604 (94.5) 35( 55 0.61 (0.43-0.87) 0.64 (0.45-0.92)

Healthy and light eating group 431 (91.5) 40 ( 8.5) 0.98 (0.69-1.38) 1.12 (0.79-1.59)
Metabolic syndrome

Rice and Kimchi eating group 3918 (73.0) 1451 (27.0) referent referent

Contented eating group 656 (78.3) 182 (21.7) 0.75 (0.63-0.89) 0.73 (0.61-0.88)

Healthy and light eating group 473 (71.5) 189 (28.6) 1.08 (0.90-1.29) 0.94 (0.78-1.13)
Obesity (BMI =225)

Rice and Kimchi eating group 3010 (56.1) 2356 (43.9) referent Referent

Contented eating group 499 (59.6) 339 (40.5) 0.87 (0.75-1.01) 0.85 (0.73-0.99)

Healthy and light eating group 371 (56.0) 291 (44.0) 1.00 (0.85-1.18) 0.95 (0.80-1.12)

1) Diseases were diagnosed by JNC-7 (2003) for hypertension, WHO criteria (2003) for diabetes and APT-lll (2001) criteria and

asian criteria (abdomen obesity) for metabolic syndrome.
2) OR: odds ratio, Cl: confidence interval.

3) Odds ratios were adjusted for age (40s, 50s, 60s), sex.
4) Frequency (%).
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