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Purpose: The purpose of this study was to investigate the relationship between indoor air quality and glaucoma in Korean
adults. Methods: Using data from the 8th National Health and Nutrition Examination Survey, a total of 1,885 people aged
19 years or older were selected for study from July 2020 to August 2021. Indoor air quality was assessed by collecting
samples in the households of the study participants to test the levels of four indoor air pollutants (PM, s, CO,, HCHO, and
TVOC). Glaucoma was classified according to whether it had been diagnosed by a doctor or not. A complex sample cross-
analysis was performed to compare general characteristics, housing-related characteristics, and lifestyle and behavior-related
factors according to whether or not glaucoma had been diagnosed by a doctor. The T test was used to compare the
difference in home indoor air quality according to the absence or presence of glaucoma. Multiple logistic regression analysis
was performed to evaluate the influence of home indoor air quality on the risk of glaucoma. Results: The average age of
the study participants was 53.50£17.17 years (range 19-80 years), and there were 847 (44.9%) men and 1,038 (55.1%)
women. The PM,s levels in the homes of glaucoma patients were not different to those in the homes of glaucoma-free
individuals. However, the CO, levels were significantly higher in the homes of glaucoma patients. Moreover, in the logistic
analysis, CO, increased the risk of glaucoma by 1.002 times (95% confidence interval: 1.001 to 1.003) even after
adjustments for gender, age, diabetes, hypertension, and humidifier use. Conclusions: Although CO, increased the risk of
glaucoma, with an odds ratio of 1.002, this value was not significant enough to conclude that the pollutant is a risk factor
for glaucoma. Therefore, follow-up research should be conducted while leaving open the possibility of a relationship

between CO, and glaucoma.
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Table 1. General and housing-related characteristics of the study participants

91

Category Glaucoma p-value
Yes No
20~29 1 (3.0) 192 (10.5)
30~39 0 (0.0) 252 (13.7)
40~49 4 (12.1) 314 (17.1)
Age 0.004
50~59 2 (6.1) 299 (16.3)
60 over 26 (78.8) 776 (42.3)
Total 33 (100.0) 1833 (100.0)
Male 16 (48.5) 831 (44.9)
Sex Female 17 (51.5) 1021 (55.1) 0.285
Total 33 (100.0) 1852 (100.0)
City 28 (84.8) 1504 (81.2)
Residential area Rural 5(15.2) 348 (18.8) 0.393
Total 33 (100.0) 1852 (100.0)
Low 6 (18.2) 343 (18.6)
Low-intermediate 11 (33.3) 453 (24.6)
Household income Intermediate 4 (12.1) 477 (25.9) 0.300
Upper-intermediate 12 (36.4) 572 (31.0)
Total 33 (100.0) 1845 (100.0)
Yes 2 (6.1) 275 (14.8)
Smoking No 31 (93.9) 1577 (85.2) 0.181
Total 33 (100.0) 1852 (100.0)
Low 307 90 (4.9)
Normal 10 (32.3) 662 (36.1)
Obesity Pre obesity 9 (29.0) 411 (22.4) 0.320
Obesity 9 (29.0) 671 (36.6)
Total 31 (100.0) 1834 (100.0)
Yes 9 (27.3) 204 (11.0)
Diabetes mellitus No 24 (72.7) 1648 (89.0) 0.049
Total 33 (100.0) 1852 (100.0)
Yes 11 (33.3) 491 (26.5)
Hypertension No 22 (66.7) 1361 (73.5) 0.078
Total 33 (100.0) 1852 (100.0)
A= 847(44.9%)H, AAR= 1,038(55.1%)8 0|t =W A] FAT.
ol mE Ak duby 54 3 FAuE 5S4 S el wE didAke] FAEE A 9 s
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Table 2. Housing-related characteristics and lifestyle and behavior-related factors of the study participants

Glaucoma

Category Yes No p-value
<66 33 (100.0) 1821 (98.3)
66~99 0 (0.0) 28 (1.5)
Area of the house (m?) 100~132 0 (0.0) 3 (0.2) 0.850
>132 0 (0.0) 0 (0.0)
Total 33 (100.0) 1852 (100.0)
<5 1 3.0 80 (4.5)
5~10 3 (9.4) 252 (14.3)
W?g;;?;e}(‘ft‘;za:;as 11~20 10 (31.3) 584 (33.0) 0.740
>20 18 (56.3) 852 (48.2)
Total 33 (100.0) 1768 (100.0)
Yes 33 (100.0) 1833 (99.0)
Food cooking No 0 (0.0) 19 (1.0) 0.658
Total 33 (100.0) 1852 (100.0)
Yes 3 9.1) 148 (8.0)
Home repairs within the No 30 (90.9) 1704 (92.0) 0.515
last 6 months
Total 33 (100.0) 1852 (100.0)
' Yes 2 (6.1) 263 (14.2)
fv ‘l‘tr}fl};aiig i:’s”tv g“;;’;;f;: No 31 (93.9) 1589 (85.8) 0.436
Total 33 (100.0) 1852 (100.0)
Yes 3 (9.1) 467 (25.2)
Humidifier No 30 (90.9) 1385 (74.8) 0.019
Total 33 (100.0) 1852 (100.0)
Yes 2 (6.1) 231 (12.5)
Pet No 31 (93.9) 1621 (87.5) 0216
Total 33 (100.0) 1852 (100.0)
Yes 14 (42.4) 802 (43.3)
Air cleaner No 19 (57.6) 1050 (56.7) 0.662
Total 33 (100.0) 1852 (100.0)
Yes 1 (3.0) 51 (2.8)
Smokers in the home No 32 (97.0) 1801 (97.2) 0.887
Total 33 (100.0) 1852 (100.0)
Table 3. Comparison of detailed values of indoor air quality according to glaucoma
Glaucoma
Yes No p-value
GM" 95% CI' GM" 95% CI'
PM, 5 (ug/m?) 16.86+5.71 5.57-28.14 17.22+0.74 15.75-18.69 0.507
CO, (ppm) 859.36+57.28 746.21-972.51 789.39+£18.60 752.65-826.14 0.020
HCHO (ug/m?) 26.86+3.05 20.84-32.89 27.01+1.02 24.99-29.02 0.885
TVOC (ug/m®) 202.00+51.10 101.06-302.93 257.37+27.55 202.94-311.79 0.770

*GM: geometric mean
CI: confidence interval
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Fig. 1. Comparison of indoor air quality according to the

presence (yes) or absence (no) of glaucoma. (The y-
axis represents the geometric mean. Error bars
represent the geometric standard deviation.)
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