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Table 1. Basic characteristics of subjects
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Men (n=8249) Women (n=10913) p value*

Age (years) 57.6+£11.7 582+12.1 <0.001

BMI (kg/m’) 23.9+3.0 241432 <0.001

Waist circumference (cm) 85.2+8.6 81.4+93 <0.001
Fasting plasma glucose (mg/dL) 102.4+26.3 98.4+23.3 <0.001
Systolic blood pressure (mmHg) 12524+17.1 123+ 18.9 <0.001
Diastolic blood pressure (mmHg) 80.5+10.7 76.8+10.3 <0.001
Triglyceride (mg/dL) 156+ 105.6 129+79.1 <0.001
HDL cholesterol (mg/dL) 462+ 122 50.1+12.4 <0.001
LDL cholesterol (mg/dL) 110.5+343 120.5+32.5 <0.001
Total cholesterol (mg/dL) 188.4+36.3 196.4%36.1 <0.001
Metabolic syndrome (%) 355 359 0.546
Hypertension (%) 429 39.1 <0.001
Dyslipidemia (%) 50.1 40.8 <0.001
Diabetes mellitus (%) 14.1 10.7 <0.001
Glaucoma (%) 0.9 0.9 0.854

BMI: Body mass index, HDL cholesterol: High-density lipoprotein cholesterol, LDL cholesterol: Low-density lipoprotein cholesterol.
*T-test and chi-square test were conducted for continuous and categorical variables, respectively.
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Fig. 1. Glaucoma prevalence according to the number of

metabolic disturbances(age and sex adjusted p for
trend = 0.055)
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Table 2. Odd ratios and 95% confidence interval for glaucoma prevalence according to the metabolic components

Metabolic components Odd Ratios (95% Confidence Interval)
(N with disturbances/total N) Model 1 Model 2 Model 3

Abdominal obesity (6,134/19,035) 1.00 (0.73, 1.39) 1.03 (0.73, 1.45) 1.00 (0.71, 1.42)
Impaired fasting glucose (5,098/14,897) 1.78 (1.25, 2.53) 1.85 (1.27, 2.70) 1.89 (1.29, 2.77)
High blood pressure (9,873/19,146) 1.17 (0.84, 1.62) 1.28 (0.90, 1.83) 1.33 (0.92, 1.91)
High triglyceride (5,283/14,897) 1.21 (0.86, 1.72) 1.22 (0.84, 1.78) 1.21 (0.83, 1.77)
Low HDL cholesterol (6,992/14,929) 0.99 (0.69, 1.41) 1.01 (0.69, 1.47) 1.00 (0.68, 1.47)
Metabolic syndrome (5,272/14,755) 1.45 (1.01, 2.08) 1.49 (1.02, 2.19) 1.52 (1.03, 2.25)

N: Number of subjects, HDL cholesterol: High-density lipoprotein cholesterol. Model 1: Adjusted for age and sex. Model 2: Adjusted for
age, sex, smoking status, alcohol use, and regular physical activity. Model 3: Adjusted for age, sex, smoking status, alcohol use, regular

physical activity, income, and education level.

Table 3. Odd ratios and 95% confidence interval for glaucoma prevalence comparing various combinations among dyslipidemia,

diabetes mellitus, and hypertension

Odd Ratios (95% Confidence Interval)

Diseases N

Model 1 Model 2 Model 3

None 5,067 Reference Reference Reference
Dyslipidemia* 3,009 1.47 (0.85, 2.55) 1.61 (0.88, 2.98) 1.63 (0.87, 3.05)
Diabetes mellitus’ 287 3.75 (1.60, 8.79) 4.10 (1.62, 10.41) 441 (1.72, 11.29)
Hypertension* 2,454 1.28 (0.72, 2.27) 1.60 (0.87, 2.95) 1.69 (0.91, 3.15)
Dyslipidemia/Diabetes mellitus 394 1.58 (0.55, 4.57) 2.03 (0.69, 6.01) 2.16 (0.73, 6.44)
Dyslipidemia/Hypertension 2,513 1.23 (0.69, 2.21) 1.41 (0.75, 2.66) 1.51 (0.79, 2.86)
Diabetes mellitus/Hypertension 396 2.63 (1.17, 5.95) 2.87 (1.19, 6.95) 2.56 (1.00, 6.56)
Dyslipidemia/Diabetes mellitus/Hypertension 715 2.38 (1.20, 4.74) 2.50 (1.18, 5.34) 2.68 (1.25, 5.76)

N: Number of subjects. *Dyslipidemia: High-density lipoprotein cholesterol < 40 mg/dL, Low-density lipoprotein cholesterol > 160 mg/
dL, Total cholesterol > 240 mg/dL, Triglyceride > 200 mg/dL, or use of dyslipidemia medication. "Diabetes mellitus: fasting glucose >
126 mg/dL or use of diabetes mellitus medication. *Hypertension: systolic blood pressure > 140 mmHg, diastolic blood pressure > 90
mmHg, or use of hypertension medication. Model 1: Adjusted for age and sex. Model 2: Adjusted for age, sex, smoking status, alcohol
use, and regular physical activity. Model 3: Adjusted for age, sex, smoking status, alcohol use, regular physical activity, income, and

education level.
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Purpose: This study was conducted to assess the association of metabolic syndrome and its components with
glaucoma. Methods: We investigated the associations of metabolic syndrome and its components (abdominal
obesity, impaired fasting glucose, high blood pressure, and dyslipidemia) with glaucoma using data from 19,162
adults aged 40 or above among the Korean National Health and Nutrition Examination Survey III (2005), IV
(2007-9), V (2010). The logistic regression analysis was used for assessing those associations after adjusting
demographic, lifestyle, and social economic status and for assessing the association of metabolic medication
intakes with glaucoma risks. Results: After adjusting for age and sex, the risk of glaucoma was significantly
higher in the subjects with impaired fasting glucose(Odds Ratio (95% confidence interval): 1.78 (1.25, 2.53)) and
metabolic syndrome (1.45 (1.01, 2.08)) than subjects without those. These associations increased when additional
adjusting for smoking, alcohol use, regular physical activity, income, education status(impaired fasting glucose:
1.89 (1.29, 2.77), metabolic syndrome: 1.52 (1.03, 2.25)). Glaucoma prevalence was borderline significantly
increased according to the number of metabolic abnormalities(age and sex adjusted p for trend = 0.055). Use of
antihypertensive medication was significantly associated with the risk of glaucoma. Conclusions: Metabolic
syndrome and impaired fasting glucose were significantly associated with the increased glaucoma risk. Use of
antihypertensive medication was also significantly associated with the increased glaucoma risk.
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