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Abstract

The purpose of this study was to explore dietary patterns and compare dietary patterns using cluster and factor
analysis in Korean adults. This study analyzed data of 4,182 adult populations who aged 30 and more and had all of
socio-demographic, anthropometric, and dietary data from 2005 Korean Health and Nutrition Examination Survey.
Socio-demographic data was assessed by questionnaire and dietary data from 24-hour recall method was used. For
cluster analysis, the percent of energy intake from each food group was used and 4 patterns were identified:

“traditional”, “bread, fruit & vegetable, milk”, “noodle & egg”,

and “meat, fish, alcohol”. The “traditional” pattern

group was more likely to be old, less educated, living in a rural area and had higher percentage of energy intake from
carbohydrates than other pattern groups. “Meat, fish, alcohol” group was more likely to be male and higher percentage
of energy intake from fat. For factor analysis, mean amount of each food group was used and also 4 patterns were
identified; “traditional”, “modified”, “bread, fruit, milk”, and “noodle, egg, mushroom”. People who showed higher
factor score of “traditional” pattern were more likely to be elderly, less educated, and living in a rural area and higher
proportion of energy intake from carbohydrates. In conclusion, three dietary patterns defined by cluster and factor
analysis separately were similar and all dietary patterns were affected by socio-demographic factors and nutrient
profile. (Korean J Community Nutrition 14(6) : 722~733, 2009)
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Table 1. Dietary pattern analysis: mean percent energy intake from each food group by cluster analysis using data from KNHANES 2005

Cluster 1 (N = 568) Cluster 2 (N = 1,577) Cluster 3 (N = 1,767) Cluster 4 (N = 270
Food group Noodle & Egg Bread, F & V, Milk Traditional Meat, Fish, Alcohol
Mean SD Mean SD Mean SD Mean SD
White rice 26.44 12.90 33.47 11.48 64.50 11.19 23.67 11.31
Other grain 4.13 7.14 10.52 12.90 3.36 5.13 2.66 4.49
Noodle & dumpling 30.97 12.54 1.17 3.38 0.77 3.51 2.54 5.92
Flour & Bread 2.20 5.77 4.55 8.86 0.71 2.58 1.39 3.65
Pizza & hamburger 0.31 3.24 0.41 3.70 0.00 0.20 0.00 0.00
Cereals & snack 0.91 3.88 0.89 3.90 0.28 2.10 0.35 2.54
Potatoes 0.75 2.05 1.48 3.80 0.71 2.05 0.70 1.70
Sugars & sweets 1.37 2.23 1.86 3.05 1.12 1.75 1.39 3.02
Legumes 2.18 3.71 3.05 4.05 2.70 3.66 1.65 2.68
Nuts 0.57 1.11 1.17 2.80 0.67 1.51 1.07 1.85
Vegetables 2.93 2.05 3.68 2.59 3.41 2.67 2.91 1.80
Kimchi 1.39 1.23 1.36 1.20 1.78 1.51 1.15 1.04
Mushrooms 0.05 0.22 0.12 0.43 0.06 0.23 0.05 0.18
Fruits 1.68 3.75 2.66 4.91 0.99 2.72 0.88 1.98
Meat & its products 4.99 7.40 8.80 10.63 3.34 5.31 14.49 14.76
EQgs 2.24 2.89 1.92 3.28 1.02 2.37 1.43 213
Fishes 4.07 5.00 6.23 7.02 4.20 5.19 5.65 6.02
Seaweeds 0.31 0.54 0.48 113 0.55 1.37 0.27 0.80
Milk & dairy products 1.82 4.25 3.16 6.05 1.36 3.63 1.50 4.43
Oils 3.81 3.46 4.26 3.67 2.81 2.77 3.76 3.85
Beverages 2.04 3.05 2.66 4.45 1.61 2.82 1.86 2.73
Alcohols 1.43 4.57 0.93 2.87 0.89 3.44 26.31 14.11
Seasonings 2.80 2.88 3.54 3.65 2.97 2.92 3.24 3.06
Etc 0.62 3.36 1.62 6.47 0.19 1.19 1.09 4.89

The mean values of food groups were all significantly different by cluster groups adjusted for age, gender, education, region, and
BMI group in generalized linear regression model (p < 0.05). F&V, fruit and vegetable
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Table 2. General characteristics and nutrient intakes of dietary pattern groups by cluster analysis

Cluster 1 (N = 568)  Cluster2 (N = 1,577)  Cluster 3 (N = 1,767) Cluster 4 (N = 270)
Noodle&Egg Bread,F&V,Milk Traditional Meat,Fish,Alcohol D
Mean SD Mean SD Mean SD Mean SD
Age 45.8 12.1 47.4 12.3 556.5 14.1 46.1 10.7
30 - 49 (%) 68.8 63.0 37.4 67.0 0.0001
50 — 64 (%) 20.8 25.6 31.6 25.9
65 ormore (%) 104 11.5 31.0 7.0
Gender (%)
Male 44.0 37.0 40.6 78.2 0.0001
Education (%)
Elementary 15.9 18.4 44.0 14.1 0.0001
Secondary 53.1 50.6 42.8 52.6
College 31.0 31.0 13.2 33.3
Region (%)
Metropolitan 46.5 45.7 37.5 50.0 0.0001
City 32.2 36.3 28.1 33.0
Rural 21.3 18.0 34.5 17.0
Body Mass Index 23.9 3.4 23.8 3.1 23.8 3.2 24.4 3.1
<185 4.4 2.7 4.1 2.2 0.0181
18.5-23 35.7 38.9 36.4 28.5
23-25 25.7 26.4 25.9 28.9
25 ormore 34.2 32.0 33.6 40.4
Energy (kcal) 2186.3 751.4 2075.8 756.5 1752.8 603.2 2616.8 894.0 0.0001
Protein () 79.3 36.4 87.0 40.3 60.5 27.0 99.5 47.0 0.0001
Fat () 49.2 28.1 48.1 29.8 23.7 15.5 61.0 43.7 0.0001
Carbohydrate (g) 348.2 126.3 317.0 116.6 314.5 103.4 260.5 102.3 0.0001
Calcium (MmQ) 575.8 431.8 644.5 375.4 497.9 341.6 595.0 425.7 0.0001
Phosphorus (Mg) 1252.7 549.6 1413.6 569.3 1117.6 453.1 1450.6 608.3 0.0001
Iron (MgQ) 14.4 8.4 17.0 10.4 12.8 9.1 16.0 9.3 0.0001
Vitamin A (RE) 836.1 754.5 924.0 812.0 755.9 847.1 1013.6 1154.5 0.0002
Thiamin (mgQ) 1.5 0.8 1.4 0.8 0.9 04 1.7 1.0 0.0001
Riboflavin (mg) 1.3 0.6 1.3 0.6 0.9 0.5 1.5 0.8 0.0001
Niacin (mg) 17.1 9.1 20.3 10.5 14.0 6.7 24.0 11.8 0.0001
Vitamin C (mgQ) 103.6 91.8 129.1 101.9 86.3 70.3 108.2 78.8 0.0001
Percent of Energy
from carbohydrate 64.1 9.6 62.0 9.8 73.4 7.6 39.2 9.8 0.0001
from protein 14.4 3.7 16.8 4.6 11.9 3.4 14.7 4.9 0.0001
from fat 20.1 8.0 20.3 7.9 13.9 5.4 19.8 1.4 0.0001
from alcohol 1.4 4.6 0.9 2.9 0.9 3.4 26.3 14.1 0.0001

All categorical variables were tested using chi-square test and all nutrient values were adjusted for age, gender, education, region,
BMI group, and energy in general linear regression models by cluster groups. F & V, Fruit & Vegetable; CHO, carbohydrate
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Table 3. Dietary pattern analysis: loading weights from each food
group by factor analysis using data from KNHANES

2005
Factor 1 Factor2  Factor 3  Factor 4
- Bread - Noodle,
Modified Frui’r,MiIlk Traditional EQQ.
Mushroom
White rice 0.2049 -0.3568 0.6792
Other grain 0.4638 -0.2029
Nc?ﬁril;e)uig 02068 -0.3125  0.4878
Flour & Bread 0.4217 0.2667
Pizza &
hamburger
Cereals & snack 0.2139
Potatoes 0.2191
Sugars & sweets 0.3434
Legumes 0.3384 0.2296
Nuts 0.2529
Vegetables 0.6761
Kimchi 0.4926
Mushrooms 0.3912
Fruits 0.4489
'Vi'gf;g‘ s 0.1530 0.2354
Egos 0.2796 0.5741
Fishes 0.5670 —0.2666
Seaweeds 0.2099
roc 05367
Oils 0.6066 0.3056
Beverages 0.1230 -0.2814
Alcohols 0.2657 -0.2243 -0.4059
Seasonings 0.7050
Etc 0.2926
Variance
Explained by 2.11 1.39 1.36 1.32
Each Factor

Factor loadings are only displayed for values <-0.20 or >0.20
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Table 4. General characteristics of dietary pattern groups by factor analysis

Factor 1 Factor 2 Factor 3 Factor 4
Modified Bread, Fruit, Milk Traditional Noodle,Egg,Mushroom
Ql Q4 Ql Q4 Ql Q4 Ql Q4
Age group (%)
30-49 43.9 61.6 45,9 61.6 65.4 44.6 37.4 71.7
50 - 64 26.1 27.7 28.3 27.0 23.6 31.6 34.7 20.9
65 or more 30.0 10.7 25.8 11.5 11.0 23.9 27.9 7.5
p* 0.0001 0.0001 0.0001 0.0001
Gender (%)
Male 29.9 58.4 55.7 34.3 40.2 50.6 39.4 47.9
p* 0.0001 0.0001 0.0001 0.0001
Education (%)
elementary 42.0 18.4 37.6 17.3 19.7 36.5 38.6 13.8
secondary 41.2 51.1 46.5 49.0 49.3 44.8 43.3 52.4
college or more 16.9 30.5 15.9 33.7 31.0 18.6 18.1 33.9
p* 0.0001 0.0001 0.0001 0.0001
Region (%)
Metropolitan 42.9 45.8 38.1 48.6 48.0 37.8 40.8 30.4
City 29.8 31.4 26.0 34.0 34.1 27.8 28.9 35.8
Rural 27.3 22.8 35.8 17.4 17.9 34.4 30.4 19.0
p* 0.0511 0.0001 0.0001 0.0001
BMI group (%)
<185 3.9 2.0 3.8 3.2 3.9 3.4 4.1 3.0
18.5-23 37.6 35.1 35.5 38.8 37.2 35.2 36.0 36.1
23-25 27.1 27.6 25.9 27.4 25.7 27.1 25.0 27.5
> 25 31.5 35.3 34.8 30.6 33.1 34.4 35.0 33.4
p* 0.0167 NS NS NS

* All categorical variables were tested by factor groups using chi-square test.
Ql, lowest quartile; @4, highest quartile; NS, not significant
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Table 5. Mean nutrient intakes of dietary pattern groups by factor analysis

Factor 1 (Modified)

Factor 2 (Bread, Fruit, Milk)

Factor 3 (Traditional)

Factor 4 (Noodle, Egg, Mushroom)

Ql Q4 Ql Q4 Ql Q4 Ql (S7)
Mean £ SD Mean £ SD Mean £ SD Mean £ SD Mean £ SD Mean £ SD Mean £ SD Mean £ SD
Energy (kcal) 1483.0 £ 559.0 26620 £ 723.0 2146.0 £ 767.0 2148.0 = 781.0 1980.0 £ 855.0 22960 £ 720.0 1856.0 £ 669.0 2440.0 = 795.0
Protein (Q) 490+ 230 1120 £ 40.0 760 £ 39.0 83.0x 380 76.0 £ 40.0 840 370 740 £ 38.0 940+ 39.0
Fat () 260+ 210 500+ 330 36.0 = 30.0 470+ 290 440+ 310 400+ 30.0 270+ 210 590.0 £ 320
Carbohydrate (Q) 2560 £ 98.0 3840 £ 1160 341.0 £ 114.0 342.0 £ 124.0 282.0 £ 1230 3900+ 110.0 304.0 £ 104.0 368.0 £ 127.0
Calcium (mg) 375.0 £ 244.0 812.0 £ 461.0 516.0 £ 386.0 697.0 £ 393.0 515.0 = 419.0 698.0 = 398.0 601.0 = 450.0 635.0 = 386.0
Phosphorus (mg) 866.0 £ 348.0 1800.0 £ 541.0 1277.0 = 558.0 1402.0 £ 552.0 1169.0 £ 563.0 1505.0 £ 545.0 1263.0 = 549.0 1497.0 £ 571.0
Iron (MgQ) 90+t 50 220+ 110 140+ 100 160+ 90 130+ 90 170+ 10.0 160+t 120 170+ 90
Vitamin A (RE) 4410 £ 403.0 1400.0 £ 1081.0  835.0 £ 876.0 898.0 £ 781.0 7730 + 898.0  1062.0 £ 1053.0 830.0 = 9400  1032.0 + 882.0
Thiomin (mQ) 09t 06 1.7 0.8 1.2+ 07 1.4+ 08 1.2+ 08 1.4 £ 0.7 1.1t 06 1.6 08
Riboflavin (Mmg) 08t 05 1.7 £ 0.7 1.1+ 07 1.4+ 06 1.2+ 07 1.3 £ 0.7 1.1+ 07 1.5+ 07
Niacin (mgQ) 110+ 50 270+ 110 180+ 110 190+ 100 170+ 100 190 = 9.0 180+ 110 200 £ 100
Vitamin C (mQ) 66.0 £ 60.0 160.0 = 104.0 820 = 590 148.0 £ 119.0 940+ 880 1300 = 950 101.0 £ 91.0 126.0 £ 93.0
Percent of Energy
from CHO 705+ 11.8 5856+ 122 66.4 = 152 642+ 100 58.6+ 143 69.8 £ 10.1 67.9 £ 13.6 612+ 109
from protein 133+ 37 170 = 4.7 140+ 40 154+ 39 163+ 48 14.6 3.6 1567 £ 5.1 163+ 3.9
from fat 149+ 89 19.5 £ 7.7 139+ 82 193+ 79 193+ 9.1 14.7 £ 7.5 124t 6.8 216+ 79
from alcohol 1.3+ 6.0 51+ 107 57 % 123 1.1+ 38 6.7 £ 13.1 09 = 3.3 40+ 110 20+ 58

All nutrient intakes were significantly different among quartile groups of each factor group after being adjusted for age, sex, education, region, body mass index, and energy

infake except for vitamin C in ‘Noodle, Cereal, EgQ’ pattern in general linear regression models (all p < 0.05). CHO, carbohydrate
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Table 6. Comparison of the dietary pattermns derived by cluster and factor analysis

Cluster Analysis

Factor Analysis

Energy intake from food group (%)

Mean intake of food group (g/day)

Food consumed in high quantities Label Food with high-factor loadings Label
White rice, kimchi, seaweeds Traditional White rice, kimchi, legume Traditional
Bread, legume, fiuit, vegetable, fish, mik. gy eg Milk Bread, other grain, fiuit, nut, milk Bread, Fruit, Mik
oil, beverage
Noodle & dumpling, eggs, oil, beverage Noodle & Egg Noodle & dumpling, egg. oil, mushroom  Noodle, Egg, Mushroom

Rice, sweets, vegetable, fish, oil, meat,

beverage, alcohol Modified
Meat, fish, alcohol Meat, Fish, Alcohol
F &V, Fruit & Vegetable
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