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ABSTRACT

Objectives: The aim of this study was to assess how nutrient intakes are related to risk
factors for metabolic syndrome according to dietary patterns in the middle-aged adults.

Methods: The subjects (n=187; 47 men, 140 women) consisted of middle-aged adults
over 30 years old in Ilsan area. The metabolic syndrome was diagnosed according to
the data collected from each subject, including anthropometric measurements and blood
analyses. The dietary patterns were derived from the average of two-day dietary intake
data.

Results: Factor analysis identified three major dietary patterns which were “Meats and
alcohol”, “Mixed grains, vegetables and fruits”, and “Rice, Kimchi and fish &
shellfish”. The daily intakes of energy, protein, and sodium increased across quartiles of
“Meats and alcohol” pattern scores (p <0.05), whereas the intakes of carbohydrates,
potassium, calcium, and fiber increased across quartiles of “Mixed grains, vegetables
and fruits” pattern scores (p<0.001). The “Meats and alcohol” pattern scores were
positively correlated with protein and sodium intakes but inversely correlated with
carbohydrates, fiber and potassium intakes which were adjusted for age, sex and energy
(p<0.05). The highest quartile pattern score of “Meats and alcohol” pattern had
elevated odds ratio of abdominal obesity and metabolic syndrome (p <0.05). The risk
of hypertriglyceridemia decreased in the highest quartile of “Mixed grains, vegetables
and fruits” pattern (OR 0.35, 95% CI 0.12-1.00).

Conclusions: Our results suggested that reducing the consumption of meat and alcohol
along with increasing fruits, vegetables and mixed grains would be helpful for
preventing the metabolic syndrome and chronic diseases.
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7} Qlekar &tk (Park 5 2003; Muzio 5 2007). &
SUER A3 dreSr 3t ko] kel slew, Z
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2008: Buyck 5 2009).
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TG), A% Ach Z#~HE (Low density lipoprotein
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som, FRE SEF I HEEE BFRFOEN T 2371
AETFO R 22} FFBIATE 20 FAA] b A Fel] gt
erd 1

B AHAF (g/day)& 712 HFR o] 831511
, scree test A¥Fe} 73] (1.7 oH &

o], ek 7ke] ki AF SA, a2 S
AT AAL e Zfol= AF, A
H 5] W BAS 98 Y dE R (General Linear
Model, GLM)& AH-38I31 a1, 2AF djel 2} jaks 3 $18
QA7 FAE EA ] S8l theEA Y 3]
(Logistic regression models) < A3t EE 25
= SAS(Statistical Analysis System ver. 9.2)5 o]&

Table 1. Factor loading matrix for the 3 major dietary pattems
according fo infake amounts of food or food groups

Meats and Mixed grains, Rice, Kimchi

Food or food groups alcohol vegetoples and fish &
and fruits shellfish
White rice - - 0.64
Other grains - 0.56 -
Noodles - -0.56 -
Breads & Snacks 0.22 - -0.49
Rice cakes - - -
Potatoes - - -0.41
Sweets 0.64 - -
Legumes - 0.54 -
Nuts - - -
Vegetables - 0.57 -
Kimchi - - 0.57
Mushrooms - - -
Fruits - 0.42 -
Meats 0.65 - -
Eggs 0.33 -0.32 -0.26
Fish & shellfish 0.24 - 0.29
Seaweeds - 0.21 -
Milk & dairy products - - -0.47
Qils 0.78 - -
Beverages - -0.57 -
Alcohols 0.60 - -
Seasonings 0.41 0.23 -
Other food items - - -0.33
Eigenvalues 2.29 2.08 1.74
% of Variance Explained 10.4 8.6 7.5

Factor loadings less than £ 0.20 are not shown for simplicity.
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2 9 72 (Mixed grains, vegetables and fruits) 2}
W3keltt. Factor 32 ¥Win], 71| 18]1 o9l HA7T 5
Q8 wuel Z1x] W o] 57 (Rice, Kimchi and fish &
shellfish)*= gga3lor o] 37)¢] sel2 1A e
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TH(Table 2). “S5s} % A€l Q357} wobdp= 2l
&, Az, s, AABAT7E S, A% A
T 1ARESIOIA 55.84], 4AREE91elA] 51.6MH% StobA]&=
78-S YERAITH (b for trend < 0.05). ¥FA <=3} =)
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W) A9 91847} Hobdss o] topi

EE A RS o], SRiel & ES 4arRE9] ] WAt
Hl-&o] 43.5%, =2 A4 9 # HHE 19.6%% o
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A9 7 '] 7F9- oz o] 55 & 5 U

0.01). 2&F=S A Rd 579l & e 7
g o] de] WS W Abgto] AARESIelA 15.7%
o|ar, «aimjo} 71x] 4l ojgfj i JHEU 39 67.4%%5 1A
3| afu) o} 712 2 o el SjEl] A9 wSEo] =2 A
°2 YeEPItHp < 0.05). 52 o% el & dee)
ulfm] o} 71%] 9l of gl el ] AARE] HlEo] 84.8%,
27 AA 9 e dfE 2] AARES] v]Eo] 52.2%F 4=t
A 9 P '] S5 Fao] v A1 0% ekt
(p <0.05).

£

Table 2. Comparison of characteristics by quartile scores of dietary pattems"

Meats and alcohol Mixed grains, vegetables and fruits ong(;i(:rll g?rfglllfish

Q1 Q4 Ql Q4 Ql Q4
Age (y? 558 £9.9 51.6 £ 10.0* 51.1 £10.5 56.7 £10.3** 572+ 8.6 47.3 £ Q.9Hkx
Height (cm) 158.3 £ 6.9 165.0 £ 8.9%** 164.1 £ 9.8 159.9 £ 62* 161.8%+ 85 1629 + 85
Weight (kg) 58.6 £85 67.8 £10.8%*%* 67.0+12.3 603 £ 6.7* 628 £10.9 652 +11.5
Waist (cm) 80.3+75 853 £ 6.8%%* 851+ 99 81.6+ 59 83.8t 9.0 835+ 9.6
BMI (kg/m?) 23.4 £3.0 248 £ 2.3 248+ 35 23.6 £ 2.4* 238+ 26 245+ 3.6
Sex (%)Y
male 65 43.5%%%* 45.7 19.6%* 32.6 28.3
Education (%)
Elementary 23.9 6.5% 21.7 13.0 17.4 8. 7%%*
Secondary 52.2 47.8 32,6 56.5 60.9 23.9
College 23.9 15.7 45.7 30.5 21.7 67.4
Current alcohol intake (%)
Yes 52.2 84.8%* 80.4 52.2*% 56.5 84.8%*
Physical activity (%)
Yes 87.0 63.0%* 65.2 84.8 76.1 67.4

BMI: Body mass index

1) Factor score of each subject for a given factor was obtfained by the sum of products of factor loading and standardized score
of each variable, 2) Mean = SD, tested by linear frend test using generadlized linear model, 3) %, tested by chi-square test, 4) Phys-
ical activity was assigned "Yes" if subjects engaged in physical activity at least 2 days or more per week.

* p < 0.05 **: p<0.01, ** p<0.00]



3.0 TES] 12 ¥YR N3
ZF 295} SR8 ok AR L vt SIslo] A4t
1ol Tt Bk AL vl siele)

& dRe) NS B oA,

Q03] ARE

(Table 3). ‘SF

o]fral - o] -8 - o]Ad - 531
T} A g A HE 2] ARE SpE ouR], wrElE,

L, Bk Aol R AR} B Rl 7 A0

2 UERITHp for trend < 0.01). BE3F «mm] o} 712] 4l o]
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710382 F28HA A3t (p for trend < 0.001). %+ for trend < 0.01).
Table 3. Nutrient intakes by quartile scores of dietary pattems

Ql Q2 Q3 QA4 p for frend
Factor 1: Meats and alcohol
Energy (kcal) 1,227.0+ 2871V 11,4095+ 3260 1,5132+ 2663 20321+ 5120 < 0.0001?
Carbohydrates () 2059+ 515 2273+ 550 2462 + 51.9 2783+ 743 0.1098%
Protein (Q) 447 £ 147 554+ 150 551+ 120 795+ 244 0.0309
Fat (Q) 27.6 £ 125 332+ 133 350 117 529+ 220 0.8673
Sodium (Mg) 22461 £ 6785 28669+ 6853 32104t 7629 4,009.8 +1,056.1 < 0.0001
Potassium (mg) 2,506.2 £1,048.1 2,827.0t 9469 28052 =% 9246 3,1343+1,151.4 0.3868
Calcium (mg) 373.4 £+ 1678 3919+ 1670 4022 =+ 1453 4928 £ 183.8 0.7179
Fiber (Q) 18.7 £ 7.7 213 = 7.1 2156+ 6.4 24.7 9.4 0.8680
Percent of Energy
From Carboohydrates (%) 66.2 £ 7.5 639 £ 6.2 64.8 £ 6.7 58.7 £ 7.9 0.0002?%
From Protein (%) 143 £ 3.3 15,7 £ 3.0 14.6 £ 2.6 16.9 £ 3.9 0.0088
From Fat (%) 19.5 £ 6.2 204 = 49 20.6 £ 5.5 244 + 6.5 0.0011
Factor 2: Mixed grains, vegetables and fruifs
Energy (kcal) 16945+ 6278 1,461.1 £ 4052 11,4725+ 3349 1,6543+ 4320 0.0089
Carbohydrates () 2161 £ 617 2282+ 544 2419+ 525 2715+ 743 < 0.0001
Protein (Q) 600t 300 541+ 136 561+ 185 64.5+ 187 0.4516
Fat (Q) 386+ 223 347 £ 169 348+ 164 405+ 155 0.9763
Sodium (Mg) 3,369.9 £1,211.2 29372+ 9171 3,069.9 £1,032.9 2,960.8+ 872.1 0.1224
Potassium (mg) 20493 £ 677.6 25239+ 748.1 29393+ 8825 3,761.0%x 9857 < 0.0001
Calcium (mg) 3249 £ 117.2 361.6+ 1262 4214 = 1444 5623 = 197.1 < 0.0001
Fiber (Q) 16.8 £ 4.7 19.9 £ 6.4 220+ 58 28.5 + 8.7 < 0.0001
Percent of Energy
From Caroohydrates (%) 61.4 8.9 63.7 £ 6.3 649 7.8 635 £ 7.0 0.5696
From Protein (%) 16.1 £ 3.9 152 £+ 2.9 14.8 £ 2.9 156.3 £ 3.5 0.3307
From Fat (%) 224 + 7.0 21.1 = 5.7 20.3 £ 6.0 212+ 5.4 0.8704
Factor 3: Rice, Kimchi and fish & shellfish
Energy (kcal) 1,449.7 £ 348.9 11,4423 £ 4822 11,4753 % 3654 18160+ 5400 0.0006
Carbohydrates () 2419 £ 541 2321 £ 749 2279+ 574 2562 £ 659 0.0023
Protein (Q) 571 £ 231 533 17. 580+ 18.6 665+ 239 0.6958
Fat (Q) 297+ 145 326+ 170 363+ 132 502+ 198 0.0028
Sodium (Mg) 29103+ 967.3 29354+ 977.1 3,147.1 £ 8926 3,346.2 £1,203.3 0.9212
Potassium (mg) 29760+ 9442 2817.1 £1,200.6 2801.3 £ 907.9 26784 +1,072.5 0.0059
Calcium (mg) 369.1 £ 1635 4117 £ 2125 4282+ 1410 450.2 £ 1529 0.7341
Fiber (g) 224 + 6.6 219 + 9.9 223 £ 7.5 19.6 £ 7.2 0.0005
Percent of Energy
From Carboohydrates (%) 66.7 £ 7.5 653 7.1 622 + 6.8 59.3 £ 7.0 < 0.0001
From Protein (%) 15.4 £ 3.53 15.0 £+ 3.0 15.8 £ 3.7 15.1 £ 3.2 0.7869
From Fat (%) 17.8 £ 55 19.7 £ 5.7 219 4.8 255 + 55 < 0.0001

1) Mean £ SD, 2) Adjusted for age, sex, 3) Adjusted for age, sex and energy intake
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Table 4. Correlation coefficients between nutrient intakes and scores of dietary patterns

Dietary Pattem

Nutrients Meats and alcohal Mixed grains, vegetables and fruits onr;ll?ijm gn;r?(:lllfish

Absolute Adjusted" Absolute Adjusted Absolute Adjusted
Energy (kcal) 0.679*** -0.032 0.261%**
Carbohydrate (Q) 0.434%%%* -0.213** 0.278%*%* 0.453%#* 0.085 -0.174*
Protein (Q) 0.629%#* 0.228%* 0.020 0.0583 0.144* -0.070
Fat (g) 0.538** 0.035 -0.028 -0.007 0.395%#* 0.227 **
Fiber (g) 0.194xx* -0.166* 0.603%#%* 0.664%** -0.158* —0.305%**
Calcium (mg) 0.150%* -0.209%* 0.506%** 0.57 4% 0.137 -0.0006
Phosphorous (mg) 0.507 #s#* 0.003 0.282%** 0.437 %% 0.029 —0.225%*
Iron (Mg) 0.207** -0.006 0.364%%* 0.362%#%* -0.141 —-0.237 %
Sodium (mg) 0.207** 0.449 % -0.143 -0.088 0.115 -0.055
Potassium (mg) 0.180* -0.154* 0.594 k% 0.647 k% -0.126 —-0.235%*
Vitamin A (ugRE) 0.191%* -0.018 0.47 @k 0.424%* —0.2341%* —0.359%#*
Thiamin (mg) 0.154* -0.025 0.133 0.139 0.006 -0.057
Vitamin C (mg) 0.030 —-0.205%* 0.588%** 0594 -0.145* -0.216%*
Riboflavin (Mg) 0.373%%** -0.139 0.358%** 0.53 7% 0.173* -0.010
Folate (ug) 0.371 %% -0.092 0.428%%** 0.470%*%* -0.179* —0.323%**
Niacin (mg) 0.508%** -0.0002 0.093 0.241 4% 0.041 -0.2286%**
1) Adjusted for age, sex and energy intake.
* p < 0.05 **: p<0.01, ** p<0.00]
Table 5. Odds ratfios for metalbolic syndrome and its components by quartile scores of dietary pattems

Odds ratio (95% CI)"
p for frend
Ql Q2 Q3 Q4

Factor 1: Meats and alcohol
Elevated fasting blood glucose 1 0.88 (0.35-2.23)  0.63(0.23-1.68) 1.78 (0.69-4.63) 0.3525
Elevated blood pressure 1 0.83 (0.25-2.74) 0.82 (0.26-2.59) 0.71 (0.22-2.33) 0.5936
Low HDL-cholesterol 1 1.06 (0.44-2.63)  0.78 (0.32-1.93) 0.78 (0.30-2.04) 0.5012
Hypertriglyceridemia 1 0.32(0.10-1.02) 1.18(0.44-3.14) 1.49 (0.54-4.10) 0.1169
Abdominal obesity 1 1.99(0.74-56.35)  3.61(1.37-9.52) 3.87 (1.41-10.65) 0.0040
Metabolic syndrome” 1 0.79 (0.25-2.53) 1.97 (0.69-5.59) 2.50 (0.86-7.26) 0.0273
Factor 2: Mixed grains, vegetables and fruits
Elevated fasting blood glucose 1 0.80(0.31-2.08) 1.28 (0.51-3.20) 0.49 (0.18-1.36) 0.3388
Elevated blood pressure 1 1.76 (0.59-5.29) 1.20(0.38-3.80) 1.34 (0.43-4.16) 0.7810
Low HDL-cholesterol 1 0.55(0.21-1.45) 1.01 (0.40-2.51) 1.07 (0.43-2.68) 0.5307
Hyperfriglyceridemia 1 0.78 (0.30-2.05)  0.55(0.20-1.50) 0.35(0.12-1.00) 0.0389
Abdominal obesity 1 0.94(0.39-2.29)  0.93(0.38-2.2¢) 0.71(0.28-1.77) 0.4740
Metabolic syndrome 1 0.97 (0.37-2.53)  0.68 (0.25-1.84) 0.51(0.18-1.45) 0.1572
Factor 3: Rice, Kimchi and fish & shellfish
Elevated fasting blood glucose 1 1.73(0.70-4.32) 1.50 (0.58-3.84) 1.60 (0.57-4.46) 04164
Elevated blood pressure 1 1.39(0.43-4.565)  2.30(0.73-7.28) 0.73 (0.29-3.15) 08311
Low HDL-cholesterol 1 0.82(0.334-1.98) 0.96 (0.40-2.31) 0.82(0.31-2.18) 0.7875
Hypertriglyceridemia 1 1.72 (0.65-4.53) 1.01 (0.37-2.78) 0.83 (0.28-2.43) 0.5890
Abdominal obesity 1 1.31 (0.56-3.07)  0.84(0.34-2.03) 1.05(0.41-2.68) 0.8388
Metabolic syndrome 1 1.74 (0.67-4.56) 1.08 (0.39-2.99) 1.01 (0.35-2.93) 0.8430

1) Odds ratios were adjusted by age, sex using logistic regression.

2) Serum fasting blood glucose > 100 mg/dL; Systolic blood pressure > 130 mm Hg or diastolic blood pressure > 85 mm Hg; Low
serum HDL cholesterol < 50 mg/dL for women or < 40 mg/dL for men; Serum TG > 150 mg/dL; Waist circumference > 85 cm for
women or =90 cm for men.
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