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Prevalence of Metabolic Syndrome and Related Risk Factors of
Elderly Residents in Andong Rural Area
2. Based on the Biochemical Measurements and Nutrient Intakes

Hye-Sang Lee and Chong Suk Kwon'

Dept. of Food Science and Nutrition, Andong National University, Gyeongbuk 760-749, Korea

Abstract

This study was performed to identify the association between the metabolic syndrome and the biochemical
measurements and nutrient intakes. A total of 1,431 people (533 males, 898 females) aged over 45 years living
in Andong rural area participated in this study in 2003. Plasma aspartate aminotransferase (AST), alanine
aminotransferase (ALT), y-glutamyl transferase (y-GT) and thiobarbituric acid reactive substances (TBARS)
levels in metabolic syndrome were significantly higher than those in normal group. In multiple logistic regression,
those biochemical measurements were found to be positively associated with the metabolic syndrome as the
adjusted odds ratios (OR) 1.839 (p<0.001) by AST, 2.302 (p<0.01) by ALT, 2.143 (p<0.001) by y-GT, and 1.874
(p<0.001) by TBARS. We also found that the increased level of those measurements tended to be strongly
associated with high triglyceride among the metabolic syndrome components. However, the nutrient intakes
between the metabolic syndrome and the normal group were not significantly different. Also, we could not find
any nutrient intakes significantly associated with the metabolic syndrome, except high carbohydrate intake
(>70% of kcal) compared to normal intake (55~70% of kcal) showed OR 0.781 (p<0.05). In analyzing the
association of nutrient intakes with metabolic syndrome components, we found that the calorie intake was
negatively associated with abdominal obesity (OR 0.696, p<0.05) and high fat intake (>25% of kcal) was positively
associated with low HDL-cholesterol (OR 1.864, p<0.05). This study revealed that the biochemical measurements,
such as plasma AST, ALT, y-GT, and TBARS, are associated with metabolic syndrome, but considering the
nutrient intakes, we suggest that further studies are needed to identify the associations.
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Table 1. Biochemical measurements of normal and metabolic syndrome subjects

Male Female
Characteristics Subtotal Metabolic syndrome  Normal Subtotal Metabolic syndrome Normal
(N=533) (N=125) (N=408) (N=898) (N=421) (N=477)
Age (years) 634275 63.6£8.0™ 633£75  60.9+80 61.2+£8.3™ 60.6+7.9
Blood pressure (mmHg)
Systolic BP 136.8+19.9™ 146.0+17.9™ 133.7+195 132.9+20.1 140.2+18.2"" 1265195
Diastolic BP 83.7+11.9 88.3+11.7" 822+115 822%122 86.2+11.1" 78.6+12.0
Biochemical measurements
Triglyceride (mg/dL) 98.2+62.2™ 142.8+76.2" 84.4+496 100.2£63.8 122.3+76.6™ 80.2+40.4
Total cholesterol (mg/dL) 170.2+39.3"" 177.0+42.3 1679+38.3 182.2+38.6 183.3+40.0" 180.8+37.4
HDL-cholesterol (mg/dL) 43.44+8.82™ 38.4+7.80"" 448+859  42.8+9.12 40.0+7.83™ 45.2+9.55
FBG (mg/dL) 96.6+38.3™ 117.4+40.17 90.1+352 92.7+383 104.2+44.1" 82.4+288
AST (U/L) 304+106™" 34.1+134™ 202+922 275%9.18 28.4+9.75" 26.6+8.56
ALT (U/L) 17.5+7.84™ 20.2+9.71" 166+6.98 158+7.34 1694827 14.8+6.22
y -GT (U/L) 40.0+63.2" 63.1+101.2"" 32.9+434 171+19.2 19.1+18.7" 15.2+19.6
TBARS (nmole/mL) 451+225™ 5.07+2.74" 4.36+2.02 4.29+2.03 458+2.20"" 4.03+1.83

"Mean+SD. ns: not significant.
“p<0.05, "p<0.01, "
(—test.

p<0.001; Significance Yhetween male and female, and Ybetween metabolic syndrome and normal by Student’s

Abbreviations: FBG, fasting blood glucose; AST, aspartate aminotransferase; ALT, alanine aminotransferase; y -GT, gamma-glu—
tamyl transferase; TBARS, thiobarbituric acid reactive substances.
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Table 2. Nutrients intake of normal and metabolic syndrome subjects according to gender

Male

Female

Metabolic syndrome (N=125) Normal (N=408)  Metabolic syndrome (N=421) Normal (N=477)

Energy (kcal) 1405.9+377.0" 1417.24+409.0 1307.0+418.8 1284.1 £406.6
Carbohydrate (g) 240.6+£62.4 246.9+£58.9 234.6+65.1 230.5+£69.2
(% kcal) 69.7+10.9 71.2+10.1 73.2%+9.60 72.8+£9.93
Fat (g) 25.0+£20.9 23.8+214 19.6+18.2 19.4+17.0
(% kcal) 149+9.25 13.8+8.31 12.3£7.74 12.7+£7.88
Protein (g) 54.6+20.1 53.9+21.7 48.1+23.1 46.9+£20.0
(% kcal) 15.4+3.17 15.04+3.15 14.5+3.69 14.5+3.51
Calcium (mg) 424.6+£226.8 432.1+222.4 387.4+207.8 371.1£199.6
Phosphorus (mg) 741.4+255.7 745.4+279.9 673.1+295.0 653.1+262.4
Iron (mg) 10.1+3.49 10.5+3.66 9.82+4.07 9.58+3.76
Sodium (mg) 3949.6+£1510.6 3917.5+1567.0 3245.0+£1622.3 32384+1674.2
Potassium (mg) 1953.6 =839.6 1988.4+815.6 1888.7+904.3 1840.7+840.5
Vitamin A (ugRE) 394.4+334.8 417.8+352.1 380.6+382.6 397.2+406.3
Vitamin Bl (mg) 0.84+0.49 0.83+0.49 0.73+0.39 0.71£0.36
Vitamin B2 (mg) 0.69+0.36 0.68+0.36 0.59+£0.32 0.59£0.33
Niacin (mg) 1224584 12.1+5.46 10.5+5.10 10.3£5.19
Vitamin B6 (mg) 1.48+0.68 1.48+0.72 1.38+0.72 1.32+0.68
Folic acid (ug) 179.3+103.0 184.84+115.5 183.94+143.3 179.94+129.7
Vitamin C (mg) 82.8490.5 83.0+73.7 86.9+785 84.9+£80.8

"Mean +SD.
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Table 3. Odds ratios for metabolic syndrome according to
sex, age and biochemical risk factors

Characteristics N (%)" OR? (95% CI)
Gender

Male 125 (23.5) 1.000

Female 421 (46.9) 2953 (2.317~3.764)""
Age (years)

40~49 26 (36.1) 1.000

50~59 179 (39.5) 1.358 (0.803~2.298)

60~69 246 (36.4) 1.285 (0.767~2.153)

>70 9 (41.3) 1.715(0.977~3.011)
Biochemical risk factors
Total cholesterol (mg/dL)

<200 382 (36.2) 1.000

200~ 239 122(43.1)  1.204 (0.915~1.585)

> 240 41 (47.1)  1.350 (0.860~2.119)
AST (U/L)

<30 372 (35.4) 1.000

>30 171 (45.8) 1.839 (1.428~2.368)""
ALT (U/L)

<30 514 (37.6) 1.000

>30 30 (53.6) 2.302 (1.315~4.031)"
y -GT (U/L)

<30 400 (36.9) 1.000

>30 145 (43.3)  2.143 (1.614~2.844)"
TBARS (nmole/mL)

<57 414 (35.8) 1.000

>5.7 131 (489) 1.874 (1.417~2.478)""

YN (9%): number (%) of metabolic syndrome.
?0dds ratios adjusted by sex and age.
"p<0.05, “p<0.01, “p<0.001.

Abbreviations: see below Table 1.
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Table 4. Odds ratios for individual risk factors of metabolic syndrome by AST, ALT, y -GT and TBARS

AST (U/L)

ALT (U/L)

y -GT (U/L) TBARS (nmole/mL)

=30 >30 =30

=30 >30 <57 >5.7

1.349 (1.028~1.770)"
1514 (1.157~1.981)"
1528 (1.116~2.091)*
1.239 (0.950~1.615)
1.240 (0.967~1.590)

Abdominal obesity
High blood pressure
High triglyceride
Low HDL cholesterol
High fasting glucose

— e e e
e

1.066 (0.577~1.968)
1.243 (0.684~2.261)
2.138 (1.160~3.940)"
1.646 (0.893~3.035)
2.310 (1.346~3.963)"

1.513 (1.113~2.058)" 1 1607 (1.189~2.172)"
1.594 (1.192~2.133)™ 1.323 (0.984~1.780)
2.354 (1.691~3.276)"" 3.095 (2.252~4.252)""
0.935 (0.708~1.234) 0.893 (0.667~1.196)

1.858 (1.426~2.422)"™ 1.757 (1.338~2.308)""

— e e
e

Odds ratios (95% CI) adjusted by sex and age. 'p<0.05, “p<0.01, “"p<0.001.

Abbreviations: see below Table 1.
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Table 5. Odds ratios of nutrients intake for metabolic syndrome

Nutrients Mean +=SD N(%) OR? (95% CI)

Energy (kcal) >EER 2062.5+430.1 74 (44.3) 1.000

<EER 1244.4+297.1 462 (37.2) 0.765 (0.547~1.071)
Carbohydrate <55 542+11.0 59 (45.4) 1.255 (0.838~1.880)
(% kcal) 55~170 675+7.21 285 (48.9) 1.000

>70 78.0+5.17 192 (27.6) 0.781 (0.613~0.994)"
Fat <15 8.37+3.50 370 (39.8) 1.221 (0.938~1.589)
(% kcal) 15~25 19.1£2.72 119 (32.9) 1.000

>25 31.7+6.75 47 (40.2) 1.335 (0.858 ~2.079)
Protein (g) >EAR 58.1%20.2 379 (37.4) 1.000

<EAR 29.4+6.11 157 (39.6) 1.070 (0.835~1.371)
Calcium (mg) >EAR 766.2+£177.4 84 (35.6) 1.000

<EAR 324.7+£126.9 452 (38.5) 0.995 (0.736~1.345)
Phosphorus (mg) >EAR 853.1+239.8 316 (36.5) 1.000

<EAR 443.3+975 220 (40.4) 1.000 (0.794~1.259)
Iron (mg) >EAR 11.4+3.37 392 (37.2) 1.000

<EAR 5.86+1.16 144 (40.6) 1.149 (0.890~1.483)
Sodium (mg) <AI 937.0£301.9 32 (41.6) 1.000

> Al 3647.3£1563.4 504 (37.8) 1.054 (0.654~1.699)
Potassium (mg) >Al 5071.94+356.6 6 (42.9) 1.000

<Al 1878.6£796.8 530 (38.0) 0.751 (0.250~2.254)
Vitamin A (ugRE) >EAR 786.9+£451.7 163 (37.3) 1.000

<EAR 221.9+121.3 373 (38.5) 1.076 (0.846~1.368)
Thiamin (mg) >EAR 1.33+0.52 119 (36.6) 1.000

<EAR 0.60£0.17 417 (38.5) 1.069 (0.820~1.393)
Riboflavin (mg) >EAR 1.39+£0.35 53 (43.4) 1.000

<EAR 0.55+0.24 483 (37.5) 0.833 (0.566~1.225)
Niacin (mg) >EAR 16.2£5.14 201 (38.2) 1.000

<EAR 8.00+2.06 335 (37.9) 0.923 (0.733~1.163)
Vitamin B6 (mg) >EAR 1.90x0.64 277 (38.9) 1.000

<EAR 0.88+0.22 259 (37.2) 0.876 (0.700~1.097)
Folic acid (ug) >EAR 461.1£179.1 57 (38.8) 1.000

<EAR 150.5£66.9 479 (38.0) 0.977 (0.680~1.402)
Vitamin C (mg) >EAR 153.1£87.3 213 (38.4) 1.000

<EAR 406+17.4 323 (37.8) 0.970 (0.773~1.217)

DN (9%): number (%) of metabolic syndrome.

Odds ratios adjusted by age and sex. "p<0.05.
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Table 6. Odds ratios for individual risk factors of metabolic syndrome by energy, carbohydrate and fat intakes
Energy Carbohydrate (% kcal) Fat (% kcal)
>EER <EER <55 55~70 >70 <15 15~25 >25
Abdominal obesity 1 0.696 0.818 1 0.724 1.003 1 0.859
(0.487~0995)"  (0.530~1.264) (0561~0.935)"  (0.762~1.320) (0.536~1.376)
High blood pressure 1 0.970 1.507 1 0.733 1.039 1 0.869
(0.685~1.373) (0.955~2.380) (0574~0938)"  (0.800~1.349) (0.561~1.344)
High triglyceride 1 1.119 1.014 1 0.953 1.334 1 1.276
(0.701~1.785) (0.593~1.734) (0.694~1.308) (0.930~1.912) (0.706~2.305)
Low HDL cholesterol 1 0.828 1.630 1 0.975 1.108 1 1.864
(0.574~1.194) (1.040~2.554)" (0.759~1.253) (0.847~1.450) (1.151 ~3.020)"
High fasting glucose 1 0914 1.260 1 0.987 1.137 1 1.171
(0.649~1.287) (0.843~1.883) (0.776~1.257) (0.874~1.478) (0.753~1.822)
Odds ratios (95% CI) adjusted by sex and age. p<0.05, “p<0.01, “"p<0.001.
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