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Purpose: We analyzed the laboratory examinations associated with open-angle glaucoma (OAG) using data from the Korea
National Health and Nutrition Examination Survey (KNHANES) to enhance our understanding of OAG risk factors.

Methods: We categorized participants in KNHANES between 2008 and 2012 into OAG and non-glaucomatous groups. Next, we
conducted a multivariate analysis, adjusting for age, sex, education level, and survey year.

Results: Significant differences were observed in age, sex, and educational levels between the two groups. After propensity
score matching, the OAG group demonstrated a significantly elevated intraocular pressure (IOP), myopia prevalence, systolic
blood pressure (SBP), and diastolic blood pressure (DBP). In addition, that group exhibited a significantly increased prevalence
of hypertension and melancholic mood disorders and aspartate transaminase/alanine transaminase (AST/ALT) ratio. Multiple lo-
gistic regression revealed elevated IOP, SBP, DBP, AST/ALT ratio, and prevalence of hypertension, melancholic mood, and my-

opia as OAG risk factors.

Conclusions: Our study revealed several risk factors for OAG, including elevated IOP, SBP, DBP, AST/ALT ratio, and prevalence
of hypertension, melancholic mood, and myopia. However, the mechanism underlying OAG remains uncertain. Notably, a pos-
itive correlation was observed between the AST/ALT ratio and OAG risk. Further studies are needed to evaluate this association.
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Intraocular pressure (n = 108)
Systemic diseases (n = 337)
Health interviews (n = 3,815)
Health examinations (n = 666)

Control group
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Control group
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(n=1,818)
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_ 1:3 propensity score matching for
> sex, age, education, year
y
OAG group

(n = 606)

Figure 1. Flow chart of the study participants KNHANES indicates Korean National Health and Nutrition Examination Survey.
ISGEO = International Society of Geographical and Epidemiological Ophthalmology; OAG = open angle glaucoma.
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Table 1. Comparison of baseline characteristics between control and OAG

Control OAG p-value

Total 10,359 606
Sex, male 4,855 (46.87) 343 (56.60) <0.001"
Age (years) 55.47 + 10.86 62.43 + 11.12 <0.001"
Education level <0.001"

Elementary school or lower 3,157 (31.48) 260 (42.90)

Middle school graduation 1,608 (15.52) 93 (15.35)

High school graduation 3,347 (32.31) 141 (23.37)

College or higher 2,247 (21.69) 112 (18.48)
Mean IOP (mmHg) 13.88 + 2.56 14.51 + 3.13 <0.001"
Myopia <0.001"

None, SE >-0.5D 6,792 (65.57) 375 (61.88)

Low-moderate, -6.5D < SE < -0.5D 3,384 (32.67) 201 (33.33)

High, SE<-6.0D 183 (1.77) 25 (4.19)
Hypertension 2,622 (25.31) 250 (41.25) <0.001"
Diabetes 948 (9.15) 75 (12.38) 0.008"
Hyperlipidemia 1,263 (12.19) 95 (15.68) 0.011"
Angina 206 (1.99) 19 (3.14) 0.005
Arthritis 1,552 (14.98) 129 (21.29) <0.001"
AUDIT score 5.99 + 6.81 6.00 + 7.12 0.966"
Melancholy 1,449 (13.99) 102 (16.83) 0.051"
Suicidal ideation 1,636 (15.79) 122 (20.13) 0.005"
Current smoking 2,167 (20.92) 119 (19.64) 0.450"
Regular exercise 2,435 (23.51) 116 (19.14) 0.013"
SBP (mmHg) 122.02+ 17.15 128.27 + 17.54 <0.001"
DBP (mmHg) 78.04 + 10.49 79.36 +10.33 0.002"
Height (cm) 161.6 + 8.60 161.2 + 9.22 0.038"
Weight (kg) 62.95 + 10.53 62.03 + 10.42 0.035"
Total cholesterol 193.28 + 36.41 190.59 + 38.03 0.091"
HDL 48.47 + 11.68 47.74 + 11.90 0.142"
Triglyceride 142.72 + 114.56 144.20 + 93.11 0.708"
AST 23.50 + 13.59 25.10 + 26.15 0.136'
ALT 22.25 + 19.13 21.88 + 15.42 0.575"
AST/ALT ratio 1.22 + 0.41 1.24 + 0.46 0.005" (0.006%)

Values are presented as number (%) or mean + standard deviation.
OAG = open angle glaucoma; IOP = intraocular pressure; SE = spherical equivalent; D = diopters; AUDIT score = alcohol use disorder

identification test score; SBP =

systolic blood pressure; DBP = diastolic blood pressure; HDL = high-density lipoprotein; AST = aspartate
aminotransferase; ALT = alanine aminotransferase.

*Student’s r-test; ‘chi-square test; ‘logistic regression test adjusted AUDIT score.
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Table 2. Comparison of average values between control and OAG after propensity score matching for age, sex, education level, and
year

Control OAG p-value

Total 1,818 606
Sex, male 1,054 (57.98) 343 (56.60) 0.553"
Age (years) 62.38+ 11.08 62.43 + 11.12 0.537"
Education level 0.775"

Elementary school or lower 823 (45.27) 260 (42.90)

Middle school graduation 261 (14.36) 93 (15.35)

High school graduation 405 (22.28) 141 (23.27)

College or higher 329 (18.10) 112 (18.48)
Mean IOP (mmHg) 13.82 + 2.71 14.51 + 3.13 <0.001"
Myopia <0.001"

None, SE >-0.5D 1,323 (72.77) 375 (61.88)

Low-moderate, -6.5D < SE < -0.5D 475 (26.13) 201 (33.17)

High, SE<-6.0D 20 (1.10) 30 (4.95)
Hypertension 624 (34.32) 250 (41.25) 0.002"
Diabetes 249 (13.70) 75 (12.38) 0.408"
Hyperlipidemia 269 (14.80) 95 (15.68) 0.599"
Angina 36 (1.98) 19 (3.14) 0.046"
Arthritis 344 (18.92) 129 (21.29) 0.203"
AUDIT score 6.06 + 6.81 6.00 + 7.12 0.871"
Melancholy 230 (12.65) 102 (16.83) 0.010"
Suicidal ideation 325 (17.88) 122 (20.13) 0.215"
Current smoking 367 (20.19) 119 (19.94) 0.770"
Regular exercise 351 (19.31) 116 (19.14) 0.929"
SBP (mmHg) 125.7 £ 17.32 128.2 + 17.54 0.002"
DBP (mmHg) 77.87 £+ 10.65 79.36 + 10.33 0.002"
Height (cm) 161.43 + 8.86 161.22 + 9.22 0.624"
Weight (kg) 62.91 + 10.52 62.03 + 10.42 0.072"
Total cholesterol 191.8 + 36.73 190.6 + 38.03 0.466"
HDL 47.48 + 11.48 47.74 + 11.90 0.634"
Triglyceride 144.58 + 109.06 144.20 + 93.11 0.934
AST 23.88 + 10.86 25.10 + 26.15 0.262"
ALT 21.91 + 12.83 21.88 + 15.43 0.964"
AST/ALT ratio 1.21 +£0.38 1.25 + 0.40 0.016' (0.016%

Values are presented as number (%) or mean + standard deviation.

OAG = open angle glaucoma; IOP = intraocular pressure; SE = spherical equivalent; D = diopters; AUDIT score = alcohol use disorder
identification test score; SBP = systolic blood pressure; DBP = diastolic blood pressure; HDL = high-density lipoprotein; AST = aspartate
aminotransferase; ALT = alanine aminotransferase.

*Student’s t-test; ‘chi-square test; ‘logistic regression test adjusted AUDIT score.
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Table 3. Logistic regression analysis of the factors that showed meaningful relationships with OAG
Unadjusted OR (99% CI) p-value Adjusted OR (99% CI) p-value
Mean IOP 1.089 (1.043 to 1.137) <0.001 1.076 (1.030 to 1.124) <0.001
Myopia (mean SE)
SE>-0.5D Reference Reference
65D <SE<-0.5D 1.493 (1.147 to 1.944) <0.001 1.495 (1.141 to 1.958) <0.001
SE<-6.0D 5.292 (2.478 to 11.301) <0.001 5.306 (2.446 to 11.511) <0.001
Hypertension 1.344 (1.049 to 1.721) 0.002 1.351 (1.047 to 1.744) 0.002
Melancholy 1.397 (1.001 to 1.950) 0.010 1.455 (1.033 to 2.049) 0.005
SBP 1.008 (1.001 to 1.015) 0.002
DBP 1.013 (1.002 to 1.025) 0.003 1.014 (1.002 to 1.026) 0.003
AST/ALT ratio 1.334 (0.979 to 1.816) 0.016 1.508 (1.093 to 2.080) 0.001

OAG = open angle glaucoma; OR = odds ratio; CI = confidence interval, IOP =

intraocular pressure; SE = spherical equivalent; D = diop-

ters; SBP = systolic blood pressure; DBP = diastolic blood pressure; AST = aspartate aminotransferase; ALT = alanine aminotransferase.
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