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Thyroid Abnormality and Dry Eye Syndrome: a Cross-sectional Study from the
Republic of Korea
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Purpose: To investigate the relationship between thyroid abnormality and dry eye syndrome (DES) in a nationally representative

Korean population.

Methods: A population-based prospective cross-sectional study was conducted, using the thyroid abnormality data set of the
Korean National Health and Nutrition Examination Survey, 2010 - 2012. A total of 16,966 Korean participants with DES were en-

rolled in the study.

Results: The DES patients were predominantly women, non-smokers and non-drinkers, living in urban regions, with a low in-
come and body mass index (BMI), and with a higher percentage of hypertension, hyperlipidemia, thyroid abnormalities, thyroid
diseases, and thyroid cancers. After adjusting for all significant variables, thyroid abnormality (odds ratio [OR], 1.93; 95% con-
fidence interval [Cl], 1.43-2.61), thyroid disease (OR, 1.85; 95% Cl, 1.37-2.52), and thyroid cancer (OR, 2.45; 95% ClI, 1.06-5.67)
were significantly associated with DES. There was also a significant association between DES and thyroid abnormalities (OR,
2.02; 95% Cl, 1.47-2.76), thyroid diseases (OR, 1.93; 95% Cl, 1.41-2.65), and thyroid cancer (OR, 2.62; 95% Cl, 1.06-6.62) in
the female group, but there was no significant association in the male group.

Conclusions: Thyroid abnormalities, thyroid diseases, and thyroid cancers were associated with DES in a nationally representa-
tive Korean population. Close evaluation of thyroid abnormalities is therefore needed when treating female patients.
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Table 1. Demographic characteristics according to the pres-
ence or absence of dry eye syndrome

Dry eye
Absence Presence  p-value
(n = 13,948) (n = 3,018)
Demographics
Age 45.5(0.2) 46.2(0.5) 0.146"
Female 48.4 (0.4) 74.7(1.3) <0.001"
Area of residence 0.004"
Urban region 69.3(1.2) 74.8(1.9)
Rural region 30.7(1.2) 25.2(1.9)

Education 0.786"

<Elementary school 18.9 (0.6) 19.1 (1.2)
22 13| Ao wE xjo]= H Middle school graduate  10.1 (0.3)  10.7 (0.9)
High school graduate 39.1(0.6) 37.6(1.5)
>College graduate 31.9(0.7) 32.6(1.5)
CHAdm} e ncome
Quartile 1 27.1(0.7) 24.1(1.4)
H AL 20109 EE 2012¢ EWIAFGFRAF ARE Quartile 2 25.7(0.6) 242(1.3)
ol @sto] EA319T 814)7] 4l (Declaration of Helsinki) gﬁzﬁﬂz y o 283; o 8‘5‘;
= =551 on 2 o ATRa-2] 9] €3] (Institutional Review Smoking status <0.001"
Board, IRB)2] %<1 o}z 2= Uch(£¢l M3: SCHBC Ever 47.9(0.5) 28.0(1.3)
2018-07-004-002), Z-RIAZFAFZAR= A]17](1998), AR HCN:VV;L - PO mOAI
Yes 18.3(0.5) 10.0 (1.2)
No 81.7(0.5) 90.1(1.2)
— - BMI <0.001"
E"Q'E'zfﬁf%”"s <25 kg/m’ 67.7(0.5 71.9 (1.6)
(n=24179) Excluded: >25 kg/m” 32.3(0.5) 28.1(1.6) 1_
> - <19 years old Hypertension 27.6 (0.5) 24.3(1.3) 0.020*
v (n =5,602) Diabetes mellitus 8.5(0.3) 7.6 (0.7) 0.238L
Patients included H?/percholesterolemla 12.1 (0.3) 14.6 (1.1) 0.014;
(n=18,571) History of ocular surgery 10.7 (0.3)  22.8 (1.1) <0.001
Excluded: Thyroid abnormality 3.2(0.2) 8.4 (0.8) <0.001"
> - Insufficient data Thyroid disease 2.8 (0.2) 7.4(0.7 <0.001"
v (n=1,605) Thyroid cancer 0.4(.1) 1.0(0.3)  0.004"

Patients included in the study
(n = 16,966)

Figure 1. Flow diagram of inclusion and exclusion of the study
participants. A total of 13,948 normal participants and 3,018
participants with dry eye syndrome were enrolled in this study.
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Values are presented as weighted means or weighted frequency
with standard error. Values also are presented as number (%).
BMI = body mass index.

*"Rao-Scott chi-square test (for categorical variables) or analysis of
variance test (for continuous variables) were used; Tp < 0.05 vs.
the normal control group.
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Table 2. Odds ratios for the association between thyroid abnormalities and dry eye syndrome

Unadjusted Adjusted”
OR (95% CI) p-value’ OR (95% CI) p-value’
Thyroid abnormality 2.70 (2.16-3.37) <0.001 1.93 (1.43-2.61) <0.001
Thyroid disease 2.74 (2.17-3.46) <0.001 1.85 (1.37-2.52) <0.001
Thyroid cancer 2.29 (1.28-4.09) 0.005 2.45 (1.06-5.67) 0.036

OR = odds ratio; CI = confidence interval.

*Adjusted for age, sex, region of residency, income level, smoking status, drinking habit, body mass index, hypercholesterolemia, hyper-
tension, and history of ocular surgery; 'p < 0.05, multiple logistic regression was used.

Table 3. Sex differences in odds ratios for the association between thyroid abnormality and dry eye syndrome

Unadjusted Adjusted”
OR (95% CI) p-value OR (95% CI) p-value

Male

Thyroid abnormality 1.86 (0.82-4.22) 0.136 1.45 (0.54-3.93) 0.465

Thyroid disease 1.91 (0.78-4.64) 0.156 1.40 (0.46-4.22) 0.553

Thyroid cancer 1.60 (0.20-12.99) 0.661 1.63 (0.16-16.26) 0.679
Female

Thyroid abnormality 1.94 (1.54-2.45) <0.001 2.02 (1.47-2.76) <0.001"

Thyroid disease 1.95 (1.53-2.49) <0.001" 1.93 (1.41-2.65) <0.001"

Thyroid cancer 1.71 (0.92-3.19) 0.089 2.62 (1.06-6.62) 0.032"

OR = odds ratio; CI = confidence interval.

*Adjusted for age, region of residency, income level, smoking status, drinking habit, body mass index, hypercholesterolemia, hypertension,
and history of ocular surgery; 'p < 0.05, multiple logistic regression was used.
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