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Intake of Antioxidant Nutrients and Risk of Metabolic Syndrome
according to Degree of Stress in Rural Korean Women

Jungwon Yoonl, Yoonjin Shinz, Bori Kangz, Suji Byeonl, Soo A Kiml, and Yangha Kim?

!Department of Clinical Nutrition, Ewha Graduate School of Converging Clinical & Public Health
ZDepartment of Nutritional Science and Food Management, Ewha Womans University

ABSTRACT The aim of the present study was to investigate antioxidant nutrient intake and risk of metabolic syndrome
based on stress level in rural Korean women. Subject were participants from the Multi-Rural Communities Cohort
Study, which was a part of the Korean Genome and Epidemiology Study. According to scores of the Psychosocial
Well-Being Index Short-Form, a total of 10,111 subjects were classified into ‘low stress group (n=8,015)’ from 0
to 26 points and ‘high stress group (n=2,096)’ above 27 points. Data were collected using self-administered ques-
tionnaires, anthropometric measurements, and blood chemical analysis. Dietary nutrient consumption was assessed by
a semi-quantitative food frequency questionnaire. High stress group showed lower intake of antioxidant nutrients, such
as vitamin A, vitamin C, vitamin E, folate, zinc, and carotene compared to the low stress group. Intake of fruits
and vegetable was lower in the high stress group compared to the low stress group. Subjects with high stress showed
higher risk of hypertension [odd ratio (OR), 95% confidence interval (CI)=1.226 (1.112~1.351)] and hyper-
triglyceridemia [OR, 95% CI=1.227 (1.110~1.356)] than subjects with low stress. High stress group had a significantly
greater odds ratio for metabolic syndrome compared with the low stress group [OR, 95% CI=1.216 (1.101 ~ 1.342]).
Thus, the present study suggests that high stress might be associated with low intake of antioxidant nutrients and

high risk of metabolic syndrome in rural Korean women.
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Table 1. General characteristics of the subject by Psychosocial Well-being Index

Low stress (n=8,015) High stress (n=2,096) P value
Age (years) 57.82+8.71 56.56+8.85 <0.001
Height (cm) 152.8945.93 153.55+5.69 <0.001
Weight (kg) 57.75+9.29 58.07+8.54 0.133
Body Mass Index (kg/m) 24.67+3.46 24.60+3.19 0.429
Waist circumference (cm) 82.91+£8.92 82.48+8.66 0.040
Hip circumference (cm) 94.39+7.02 94.21+6.42 0.281
Systolic blood pressure (mmHg) 127.53+18.58 125.95+£17.98 <0.001
Diastolic blood pressure (mmHg) 80.59+11.25 79.58+10.94 <0.001
Current smoking (%) 98 (1.2) 45 (2.1) 0.002
Current alcohol drinking (%) 2,258 (28.2) 603 (28.8) 0.587
Regular exercise (%) 5,366 (32.9) 469 (22.4) <0.001
Education (> high school, %) 1,849 (23.0) 239 (11.4) <0.001
Income (> one million KRW, %) 2,120 (26.5) 366 (17.5) <0.001

KRW: Korean won.
Values were expressed as meantSD or number (%).

P was obtained from Student’s t-test for continuous variables and chi-square tests for categorical variables.
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Table 2. Blood profile according to Psychosocial Well-being Index

Low stress (n=8,015) High stress (n=2,096) P value
Fasting glucose (mg/dL) 96.24+20.73 98.06+24.71 0.001
Homa-IR (mg/dL) 38.56+0.66 41.79+1.28 0.022
Total cholesterol (mg/dL) 204.41+£37.62 205.88+39.75 0.115
Triglyceride (mg/dL) 141.04+88.96 148.17+£90.51 0.001
HDL-cholesterol (mg/dL) 47.20+10.95 46.73+11.03 0.084
LDL-cholesterol (mg/dL) 129.00+34.07 129.52+35.08 0.542
Atherogenic index 3.51+1.14 3.58+1.16 0.009

HDL-cholesterol, high density lipoprotein cholesterol; Homa-IR, Homa-Insulin resistance index; LDL-cholesterol, low density

lipoprotein cholesterol.
Values were expressed as mean+SD.

P was obtained from Student’s z-test for continuous variables.
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Table 3. Daily nutrient intakes of the subjects by Psychosocial Well-being Index

Low stress (n=8,015) High stress (n=2,096) P value P value”
Energy (kcal) 1,595.25+5.15 1,507.86£10.13 <0.001 <0.001
Carbohydrate (g) 298.87+0.91 284.61£1.79 <0.001 <0.001
Protein (g) 49.87+0.22 46.39+0.43 <0.001 <0.001
Fat (g) 20.00+0.14 17.96+0.28 <0.001 0.001
Calcium (mg) 395.76+2.66 359.454+5.24 <0.001 <0.001
Phosphorus (mg) 788.51+£3.34 733.214£6.58 <0.001 <0.001
Iron (mg) 8.52+0.05 7.80+0.09 <0.001 <0.001
Potassium (mg) 2,020.30+£10.77 1,840.44+21.18 <0.001 <0.001
Vitamin A (ug RE) 418.14+3.77 378.76+7.40 <0.001 <0.001
Sodium (mg) 2,570.61£17.63 2,486.19+34.66 0.031 0.004
Vitamin B1 (mg) 0.87+0.00 0.80+0.01 <0.001 <0.001
Vitamin B2 (mg) 0.75+0.00 0.69+0.01 <0.001 <0.001
Niacin (mg) 12.124+0.05 11.21£0.10 <0.001 <0.001
Vitamin C (mg) 99.66+0.72 87.12+1.41 <0.001 <0.001
Zinc (ug) 6.75+0.03 6.22+0.06 <0.001 <0.001
Vitamin Bs (mg) 1.41+0.01 1.31+0.01 <0.001 <0.001
Folate (ug) 197.15+1.28 180.20+2.51 <0.001 <0.001
Retinol (pg) 46.41+0.50 40.07+0.98 <0.001 0.015
Carotene (pg) 2,173.73£21.16 1,979.35+41.59 <0.001 <0.001
Fiber (g) 5.52+0.03 5.09+0.06 <0.001 <0.001
Vitamin E (mg) 6.96+0.04 6.34+0.08 <0.001 <0.001
Cholesterol (mg) 118.35+1.10 104.54+2.16 <0.001 0.009
Carbohydrate (% of energy) 75.50+0.07 76.20+0.07 <0.001 0.187
Protein (% of energy) 12.35+0.03 12.10+0.03 <0.001 0.080
Fat (% of energy) 10.80+0.05 10.13+0.05 <0.001 0.052

1Values were expressed as mean+SE.
From Student’s t-test of data.

From general liner model adjusted for age, waist circumference, smoking, education, and income.
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Table 4. Nutrient density of the subjects by Psychosocial Well-being Index

2)

Low stress (n=8,015) High stress (n=2,096) P value' P value
Carbohydrate (g/1,000 kcal) 188.74+0.17 190.49+0.33 <0.001 0.187
Protein (g/1,000 kcal) 30.89+0.07 30.26+0.13 <0.001 0.080
Fat (g/1,000 kcal) 12.00+0.06 11.25£0.11 <0.001 0.052
Calcium (mg/1,000 kcal) 243.25+1.28 232.9242.52 <0.001 0.083
Phosphorus (mg/1,000 kcal) 491.06+1.11 482.20+2.18 <0.001 0.096
Iron (mg/1,000 kcal) 5.26+0.02 5.06+0.04 <0.001 0.010
Potassium (mg/1,000 kcal) 1,255.90+4.94 1,207.40+9.71 <0.001 0.013
Vitamin A (ug RE/1,000 kcal) 256.02+1.94 243.394+3.81 0.003 0.007
Sodium (mg/1,000 kcal) 1,621.50+10.06 1,665.77+£19.79 0.047 0.611
Vitamin B; (mg/1,000 kcal) 0.53+0.00 0.52+0.00 <0.001 0.002
Vitamin B, (mg/1,000 kcal) 0.46+0.00 0.44+0.00 <0.001 0.045
Niacin (mg/1,000 kcal) 7.54+0.02 7.35+0.04 <0.001 0.034
Vitamin C (mg/1,000 kcal) 61.60+0.37 57.05+0.73 <0.001 <0.001
Zinc (pg/1,000 kcal) 4.1940.01 4.08+0.02 <0.001 0.001
Vitamin B (mg/1,000 kcal) 0.88+0.00 0.86+0.00 0.003 0.036
Folate (ng/1,000 kcal) 121.85+0.60 117.51+£1.19 0.001 0.025
Retinol (pg/1,000 kcal) 27.73+0.26 24.93+0.52 <0.001 0.197
Carotene (pg/1,000 kcal) 1,335.93+11.17 1,277.33£21.96 0.017 0.009
Fiber (g/1,000 kcal) 3.45+0.02 3.37+0.03 0.020 0.016
Vitamin E (mg/1,000 kcal) 4.26+0.02 4.06+0.04 <0.001 0.016
Cholesterol (mg/1,000 kcal) 71.29+0.57 65.31+1.13 <0.001 0.147
Values were expressed as mean+SE.
])From Student’s #-test of data.
YFrom general liner model adjusted for age, waist circumference, smoking, education, and income.
Table 5. Fruit and vegetable intake of the subjects by Psychosocial Well-being Index
Low stress (n=8,015) High stress (n=2,096) P value” P value”
Fruit (g) 184.04+1.97 140.96+3.87 <0.001 <0.001
Vegetable (g) 93.71£1.06 85.29+2.08 <0.001 0.010

Values were expressed as mean+SE.
1)From Student’s #-test of data.
?From general liner model adjusted for age, waist circumference, smoking, education, and income.
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Table 6. Odds ratio and 95% confidence interval of metabolic syndrome risk factors according to Psychosocial Well-being Index

Low stress (n=8,015) High stress (n=2,096) Odds ratio Adjusted odds ratio

N (%) N (%) (95% CI) (95% CI)
WC =85 3,152 393 852 40.6 1.057 (0.958~1.165)  0.972 (0.879~1.075)
HDL <50 5,097 63.6 1,343 64.1 1.021 (0.924~1.129)  1.006 (0.909~1.113)
SBP >130 or DBP >85 3,111 38.8 917 43.8 1.226 (1.112~1.351)  1.120 (1.014~1.237)
FBS >100 2,051 25.6 580 27.7 1.113 (0.999~1.239)  1.063 (0.950~1.187)
TG =150 2,625 32.8 784 374 1.227 (1.110~1.356)  1.134 (1.023 ~1.265)

CI, confidence interval; DBP, diastolic blood pressure (mmHg); FBS, fasting blood sugar (mg/dL); HDL, HDL-cholesterol (mg/dL);
SBP, systolic blood pressure (mmHg); TG, triglyceride (mg/dL); WC, waist circumference (cm).
Odds ratio obtained in logistic regression analysis and adjusted odds ratio were adjusted for age, smoking, education, and income.
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Fig. 1. Odds ratio and 95% confidence interval of metabolic
syndrome according to Psychosocial Well-being Index. Odds ra-
tio obtained in logistic regression analysis and adjusted odds
ratio were adjusted for age, smoking, education, and income.
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