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Association between Normal-tension Glaucoma and Allergic Rhinitis in a
Korean Population-based Study
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Purpose: The purpose of this study was to investigate the association between normal-tension glaucoma (NTG) and allergic rhi-
nitis in a population-based setting using data from the Korea National Health and Nutrition Exam Survey (2010-2012).
Methods: The authors selected a total of 8,614 participants aged 40 years and older for this study. All participants completed an
ophthalmic examination required for diagnosis of NTG based on the International Society for Geographical and Epidemiological
Ophthalmology criteria. An interview regarding nasal symptoms was also performed. The included participants were classified
into NTG (n = 604) and control (n = 8,010) groups. The authors compared the groups in terms of prevalence of allergic rhinitis
and identified risk factors of NTG.

Results: In NTG patients, allergic rhinitis prevalence was 29.1% (176/604), which was significantly higher than that of the control
group (25.0%, 2,000/8,010; p = 0.023). There were significant associations between NTG and allergic rhinitis (odds ratio [OR]=
1.34, 95% confidence interval [Cl] = 1.12—1.62, p = 0.002), even after adjusting for potential confounders (age, sex, diabetes, hy-
pertension, number, of family members, household income quartile, frequency of eating out, and smoking status). In particular,
patients with NTG aged 60—69 years, those aged 7079 years, and those who were male had significantly higher ORs for prior
allergic rhinitis compared with control subjects (OR = 1.62, 95% Cl = 1.16-2.26, p = 0.005; OR = 1.52, 95% CIl = 1.06-2.18, p =
0.024; and OR =1.42, 95% Cl = 1.10-1.83, p = 0.007, respectively).

Conclusions: This study showed a significant association between NTG incidence and allergic rhinitis, especially in males and
elderly patients (>60 years of age). These results suggested that allergic rhinitis may have a potential role in the development of
NTG. Therefore, ophthalmologists and allergic rhinitis patients should remain vigilant to this potential risk factor.
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KNHANES 2010-2013
23,379 participants

Y
Analytic sample with age 240 years,
completed examination, questionnaire
and all confounding variables
12,976 participants
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Model 3: OR, 1.34; 95% CI, 1.12-1.62).
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Available data, Fundus photo, FDT test

v
A total of 8,614 participants

Y
1. ISGEO criteria
2. I0P <21 mmHg
3. PAC>1/4

O

604 with NTG 8,010 normal

participants

and AR symptom data (sneezing, rhinorrhea,

nasal obstruction, an nasal itching)

: lasting for several days regardless of a
common cold in the last 12 months

Figure 1. Study population (Korea National Health and Nutrition Examination Survey [KNHANES], 2010-2012). Confounding vari-
ables included age, sex, area of residence, marital status, family number, household income level, stress level, eating out frequency,
smoking status, current alcohol use, and chronic disease (diabetes mellitus, hypertension). FDT = frequency doubling technology;
AR = allergic rhinitis; ISGEO = International Society for Geographical and Epidemiological Ophthalmology; IOP = intraocular
pressure; PAC = primary angle closure; NTG = normal tension glaucoma.
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fidence intervals (Cls) for allergic rhinitis among subjects with
normal tension glaucoma (NTG)

A3} o2 7H|ge dgo] ¢iglo, o] E3F wEk Table 2. Prevalence rate, odds ratios (ORs), and 95% con-
How &

NTG (n = 604) p-value

AR (n, %) 176 (29.1)

Melof [F2 XMAOIOF= [ HXIT} otal= 7|H|SH o] o mtAd
d20l mE gdeu=sugn Fe2ouRel And Unadjusted OR (95% CI) 1.24 (1.03-1.48) 0.023

gde] whe At del=riHge A Model 1 OR (95% CI) 1.34 (1.11-1.61) 0.002
L WSS WA GoFS uf] FAJ o AT AR Model 2 OR (95% CI) 1.34 (1.12-1.61) 0.002
WAkl orgl2]ujgde] ddmAlo] QIQTHOR, 1.38; 95% Model 3 OR (95% CI) 1.34 (1.12-1.62) 0.002

_ - Model 1: adjustment for age, sex; Model 2: additional adjustment
- (BYS| 2 5 | o}

CL 1.07-1.78). 'FgoIA Hol5 SAlR 29 1, Hol, P, for diabetes mellitus, hypertension; Model 3: additional adjust-
1EAL EATE By 2, o], Y, 18 7 FAY ment for family number, household income, eating-out frequency,
S, 49, 94, FAL BAT wH 3 mroA gAlgly  and smoking

AR = allergic rhinitis.

13 o 1] * . . .. . .
Wk =71 de Axtdel alalek(Table 4). Hhee] Multivariate logistic regression analysis.
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Table 1. Basic characteristics of included subjects in this study

Characteristics NTG (n = 604) Control (n = 8,010) p-value
Age (years) 63.4 + 11.1 57.8 £ 11.3 <0.001"
Gender (male:female) 307:297 3,243:4,767 <0.001"
Diabetes mellitus 91 (15.1) 859 (10.7) 0.001"
Hypertension 295 (48.8) 2,982 (37.2) <0.001"
Residency 0.123"
Rural 161 (26.7) 1,912 (23.9)
Urban 443 (73.3) 6,098 (76.1)
Marital status 0.595"
Single 7(1.2) 114 (1.4)
Married 597 (98.8) 7,896 (98.6)
Family number (crowding) <0.001"
<3 460 (76.2) 5,218 (65.1)
>4 144 (65.1) 2,792 (34.9)
Quartile of household income <0.001"
Low, midlow 370 (61.3) 3,799 (47.4)
Midhigh, high 234 (38.7) 4,211 (52.6)
Stress level 0.794'
Low 462 (76.5) 6,164 (77.0)
High 142 (23.5) 1,846 (23.0)
Eating-out frequency 0.001"
Low (< 1/day) 546 (90.4) 6,846 (85.5)
High (=1/day) 58 (9.6) 1,164 (14.5)
Smoking status 0.003"
Current smoker 100 (16.6) 1,270 (15.9)
Ex-smoker 184 (30.5) 1,801 (22.5)
Never smoker 320 (53.0) 4,939 (61.7)
Current alcohol use 0.988"
<1/mo 319 (52.8) 4,228 (52.8)
>1/mo 285 (47.2) 3,782 (47.2)
Presence of AR 176 (29.1) 2,000 (25.0) 0.023"

Values are presented as mean + SD or n (%) unless otherwise indicated.
NTG = normal tension glaucoma; mo = month; AR = allergic rhinitis.
“Independent -test; "Chi-square test.
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Table 3. Prevalence rate, odds ratios (ORs), and 95% confidence intervals (CIs) for allergic rhinitis among subjects with normal ten-
sion glaucoma (NTG) by age group

Prevalence rate of NTG according to age group (year)

Presence of AR 40-49 50-59 60-69 70-79 >79
(37.2%, 29/681)  (24.5%, 34/659)  (31.9%, 58/483)  (27.4%, 48/315) (23.3%, 7/38)
Unadjusted OR (95% CI) 1.43 (0.90-2.29)  0.89 (0.60-1.32)  1.66' (1.20-2.31) 1.49" (1.04-2.14)  1.52 (0.60-3.86)
Model 1 OR (95% CI) 1.50 (0.94-2.41)  0.88 (0.59-1.30) 1.617(1.15-2.24) 1.50" (1.05-2.15)  1.58 (0.59-3.18)
Model 2 OR (95% CI) 1.49 (0.93-2.39)  0.89 (0.60-1.33) 1.617(1.15-2.24) 1.53"(1.07-2.20)  1.53 (0.59-3.97)
Model 3 OR (95% CI) 1.51 (0.94-2.42)  0.89 (0.60-1.33) 1.627(1.16-2.26) 1.52" (1.06-2.18)  1.36 (0.51-3.79)

Model 1: adjustment for sex; Model 2: additional adjustment for diabetes mellitus, hypertension; Model 3: additional adjustment for family
number, household income, eating-out frequency, and smoking. p-values were determined by multivariate logistic regression analysis.

AR = allergic rhinitis.

'p < 0.05; 'p < 0.01.

Table 4. Prevalence rate, odds ratios (ORs), and 95% confidence intervals (CIs) for allergic rhinitis among subjects with normal ten-
sion glaucoma (NTG) by gender difference

Male (n = 930) Female (n = 1,246)
Presence of AR NTG (n = 99, 32.2%) NTG (n = 77, 25.9%)
Unadjusted OR (95% CI) 1.38 (1.07-1.78) 1.08 (0.82-1.41)
Model 1 OR (95% CI) 1.417 (1.10-1.82) 1.25 (0.98-1.70)
Model 2 OR (95% CI) 1.427 (1.10-1.83) 1.30 (0.99-1.70)
Model 3 OR (95% CI) 1.427 (1.10-1.83) 1.30 (0.99-1.71)

Model 1: adjustment for age; Model 2: additional adjustment for diabetes mellitus, hypertension; Model 3: additional adjustment for family
number, household income, eating-out frequency, and smoking. p-values were determined by multivariate logistic regression analysis.

AR = allergic rhinitis.

p < 0.05; 'p < 0.01.
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