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ABSTRACT

Purpose: The purpose of this study was to investigate the relationship between dietary flavonoids intake and metabolic
syndrome (MetS) in Korean women with polycystic ovary syndrome (PCOS). Methods: A total of 223 subjects (mean age;
273 + 4.2 yrs, range; 17-38 yrs) were divided into the MetS group (n = 27) and non—MetS group (n = 196). Dietary intake
data were assessed by 24—hour recall method for two non—consecutive days and the average of the two days was
used to estimate the usual dietary intake. Dietary habits were assessed using the Mini Dietary Assessment (MDA) score,
We analyzed the intakes of six flavonoid classes (anthocyanidins, flavan—3—ols, flavanones, flavones, flavonols, and iso-
flavones) using a flavonoids database. Results: After adjustment for age, total energy intake, alcohol consumption, smok-
ing, regular exercise, and oral contraceptive use, dietary flavonols intake was significantly lower in the MetS group (5.1 +
2.4 mg/d) than in the non—MetS group (8.9 + 2.8 mg/d) (p = 0.0472). Intakes of other flavonoids except for flavonols did
not differ between the two groups. In MDA scores, significant differences were observed only for that related to daily con-
sumption of fruit or fruit juice (p = 0.0180). A significant inverse relationship was observed between flavonols intake and
the risk of MetS (4th vs. 1st quartile, OR = 0.11, 95% Cl = 0.02—0.62, p for trend = 0.0131). Conclusion: These results sug-
gest that higher intake of flavonols may be beneficial for MetS in PCOS women.
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Table 1. General characteristics according to MetS in subjects”

All (n = 223) Non-MetS” (n = 196) MetS? (n = 27) p value”
Age (yr) 27.3+4.2 27.0+3.9 29.4+55 0.0401
Height (cm) 161.5+ 5.5 161.1 £5.3 164.4 £ 5.6 0.0034
Weight (kg) 59.0+12.8 56.2+10.0 79.4+£128 <0.0001
BMI (kg/m?) 225+ 4.4 21.6 £3.5 29.3+ 4.1 <0.0001
Waist (cm) 76.5+10.8 740+8.4 94.7 £9.1 <0.0001
Hip (cm) 91.4+8.1 89.9 £ 6.9 102.5+7.6 <0.0001
Waist-to hip ratio (WHR) 0.83 +0.06 0.82 +0.06 0.92 + 0.04 <0.0001
Occupation 0.0771”
Students 8 (26.0) 54 (27.6) 4(14.8)
Employed 127 (57.0) 113 (57.6) 14 (51.9)
Househwives 0( 4.5 8(4.0) 2(7.4
Others 8 (12.5) 21 (10.7) 7 (25.9)
Nuftritional supplement use 0(17.9) 37 (18.8) 3(11.1) 0.4284”
Oral contraceptive use 105 (47.1) 92 (46.9) 13 (48.2) 0.7099
Smoking 0.0032”
Current smoker 6(11.7) 17 ( 8.7) 9 (33.3)
Ex smoker 1( 4.9) 9 ( 4.6) 2(7.4
Non smoker 184 (82.5) 168 (85.7) 16 (59.3)
Current alcohol drinking 157 (70.4) 139 (70.9) 18 (66.7) 0.8969
Regular exercise 106 (47.5) 94 (48.0) 32 (44.4) 0.8058

1) Values are mean + SD or number (%).

2) Non-MetS: non metabolic syndrome group 3) MetS: metabolic syndrome group

4) From chi-square tests for categorical variables and Student's t-test for continuous variables 5) From Fisher's exact test

Table 2. Blood profiles according to MetS in subjects”

Al(h=223)  NonMets” (n=196)  Mets (n = 27) __pvalve”
Unadjusted Adjusted
Systolic blood pressure (mmHg) 113.8+15.6" 111.3+14.2 131.5+14.7 <0.0001 <0.0001
Diastolic blood pressure (mmHg) 68.5+11.4 66.7 £10.3 81.4+10.8 <0.0001 <0.0001
Total cholesterol (mg/dl) 1788+t 1.2 176.7 £1.2 1949 £1.2 0.0053 0.0044
Triglyceride (mg/dl) 79.6+1.6 71.6+1.5 1729 +1.4 <0.0001 <0.0001
HDL cholesterol (mg/dl) 57.4+13 60.3£1.2 400+ 1.2 <0.0001 <0.0001
LDL cholesterol (mg/dl) 100.2+ 1.3 97.1£13 124.7 £ 1.3 <0.0001 <0.0001
Glucose, (mg/dl)” 87.6+1.1 86.5+ 1.1 96.1 £ 1.1 <0.0001 <0.0001
Glucose,, (mg/dl)® 100.3 £ 1.2 973+1.2 125.1£1.2 <0.0001 <0.0001

1) Data are log-transformed before analysis except blood pressure data. 2) Non-MetS: non metabolic syndrome group

3) MetS: metabolic syndrome group 4) Values are GM + GSD except for blood pressure (mean £ SD).

5) From Student’s t-test

6) Adjusted for age, log-transformed total energy intake, current alcohol drinking, smoking, regular exercise, oral confraceptives use
7) Glucose,: blood glucose at fasting  8) Glucose,,: blood glucose at 120 minute after a 75 g oral glucose tolerance test
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Table 3. Dietary plant foods, nutrients and flavonoids intakes according to MetsS in subjects”

! p value”
All (n =223)  Non-MetS” (n =196)  MetS” (n = 27) - - =
Unadjusted adjusted
Plants foods (g/d) 742.1 +1.4° 7489 +1.5 6944+ 1.4 0.3152 0.3180
Cereals/potatoes products 2282+ 1.5 226.8 +1.5 238.2+ 1.5 0.5584 0.0132
Sugars 6.9+29 72+28 9.8+8.0 0.1255 0.2949
Beans/nuts 17.7 +5.7 19.2+£53 51+35 0.0770 0.1538
Fruits/vegetables/mushrooms/seaweeds 2518+ 1.9 253.5+1.9 240.0*£ 1.6 0.5748 0.8543
QOils 63+23 63+23 6.5+1.8 0.7970 0.2018
Beverages 111.9 + 4.6 108.3 + 4.8 146.4 + 3.0 0.4083 0.7534
Nuftrients
Energy (kcal/d) 1,4144+13 1,4292+1.3 1,311.5+1.4 0.1369 0.2567
Carbohydrate (g/d) 2023+ 1.4 202.8 + 1.4 199.0+ 1.4 0.7609 0.0037
Protein (g/d) 529+ 1.4 535+ 1.4 48.5+1.5 0.1551 0.3599
Fat (@) 413+1.5 424+ 1.5 340+ 1.6 0.0073 0.0045
Cholesterol (mg/d) 2163+ 1.9 2260+ 1.8 157.5+2.2 0.0323 0.0112
Fiber (g/d) 13.7+1.5 13.8+ 1.5 130+ 1.5 0.4373 0.7123
Calcium (mg/d) 3988+ 1.6 4038+ 1.6 3642+ 1.5 0.2655 0.8027
Iron (mg/d) 99+1.5 10.1£1.5 89+15 0.1332 0.4926
Zinc (mg/d) 73+ 1.4 7.5+t1.4 6.5+ 1.4 0.0438 0.1314
Flavonoids (mg/d)
Anthocyanidins 5.6+52 57+5.6 4.7 +27 0.4772 0.9798
Flavan-3-ols 20+243 2.0+232 1.7 £41.1 0.8435 0.5523
Flavanones 52+127 52+128 5.1 £13.9 0.9893 0.7857
Flavones 0.3+33 03+3.2 0.3+3.9 0.7950 0.8802
Flavonols 83+27 8.9+28 5.1+24 0.0090 0.0472
Isoflavones 1.4+21.6 1.5+£21.4 1.1 £24.2 0.5937 0.9145
Total 39.8+3.1 41.5+28 292+ 49 0.2676 0.1827

1) Data are log-transformed before analysis.

2) Non-MetS: non metabolic syndrome group 3) MetS: metabolic syndrome group

4) From Student’s t-test  5) Values are GM = GSD. 6) Adjusted for age, log-transformed total energy intake, current alcohol drink-

ing, smoking, regular exercise, oral contraceptives use
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Table 4. Mini dietary assessment (MDA) scores” of the subjects according to MetS in subjects”

Non-MetS$”

Component of MDA All (n = 223) = 196) =27 P value”
| drink 1 or more bottles of milk or its products (yogurt, yoplait, Always 8 (26.01) 51 (26.02) 7 (25.93)
etc.) daily. Generally 71 (31.84) 64 (32.65 7 (2593) 0.7411
Seldom 94 (42.15) 81 (41.33) 13 (48.15)
For each meal, | consume foods made up of a combination Always 8 (21.52) 39 (19.90) 9 (33.33)
of meat, fish, eggs, beans, tobu, etc. Generally 7(43.50) 88 (44.90) 9 (33.33) 0.2537
Seldom 8 (34.98) 69 (35200 9 (33.33)
For each meal, | consume vegetables other than Kimchi. Always 7 (25.56) 51 (26.02) 6 (22.22)
Generally 9 (44.39) 83 (42.35) 16 (59.26) 0.2208
Seldom 67 (30.04) 62 (31.63) 5(18.52)
I consume at least 1 fruit or fruit juice (1 glass) daily. Always 3(23.77) 47 (23.98) 6 (22.22)
Generally 1(36.32) 77 (39.29) 4 (14.81) 0.0180
Seldom 9 (39.91) 72 (36.73) 17 (62.96)
| consume fried or stir-fried foods at least 2 times per week. Always 1(13.90) 26 (13.27) 9 (33.33)
Generally 4 (42.15) 81 (41.33) 13 (48.15) 0.4676
Seldom 8 (43.95) 89 (45.41) 5(18.52)
| consume high fat content eats (bacon, ribs, eel, etc.) atleast  Always 9 ( 8.52) 17 ( 8.67) 2(7.41)
2 times per week. Generally 7 (30.04)  58(29.59)  9(33.33) 0.9144
Seldom 137 (61.43) 121 (61.73) 16 (59.26)
| tent to add extra salt or soy sauce while taking my meal. Always 9 ( 4.05) 8 ( 4.10) 1(3.70)
Generally 4 (15.32) 28 (14.36) 6(22.22) 0.5682
Seldom 179 (80.63) 159 (81.54) 20 (74.07)
| have three regular meals a day. Always 48 (21.52) 44 (22.45) 4(14.81)
Generally 6 (29.60) 55(28.06) 11 (40.74) 0.3579
Seldom 109 (48.88) 97 (22.45) 12 (44.44)
| consume ice cream, cake, biscuit varieties, carbonated Always 3 (10.31) 17 ( 8.67) 6 (22.22)
beverages, etc. as snack at least 2 times per week. Generally 0 (26.91) 55 (28.06) 5(18.52) 0.0786
Seldom 140 (62.78) 124 (63.27) 16 (59.26)
| tend to consume a wide range of foods evenly (I have a Always 67 (30.04) 60 (30.61) 7 (25.93)
balanced diet.). Generally 100 (44.84) 88 (44.90) 12 (44.44) 0.8089
Seldom 56 (25.11) 48 (24.49) 8 (29.63)
Total score of MDA 327+64 329+64 31.6+65 03343

1) Minimum and maximum scores for each component are 1 and 5. The total score can be up to 50. 2) Values are number (%).

3) Non-MetS: non metabolic syndrome group 4) MetS: metabolic syndrome group 5) From chi-square tests

mean +SD. 7) From Student’s t-test

6) Values are

Table 5. Odds ratio (OR) and 95% confidence interval (Cl) of MetS by quartiles of dietary flavonols intakes”

Quartiles
Q1 (<4.14mg/d) Q2 (4.14-8.87 mg/d) Q3 (8.88—-15.8 mg/d) Q4 (>15.8 mg/d) p for trend
Unadijusted 1.00 (ref) 0.40 (0.14,1.13) 0.41 (0.14,1.16) 0.12 (0.03, 0.57) 0.0084
Adjusted 1.00 (ref) 0.41 (0.13, 1.36) 0.44 (0.14,1.39) 0.11 (0.02, 0.62) 0.0131

1) Adjusted for age, log-transformed total energy intake, current alcohol drinking, smoking, regular exercise, oral contraceptives

use
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