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Abstract 
Background: Thyroid disorders are among the most prevalent endocrine conditions worldwide and are known 

to affect ocular surface homeostasis. Despite their common occurrence, the relationship between thyroid 

dysfunction and dry eye syndrome (DES) is insufficiently characterized in the Indian subcontinent. 

Objective: To determine the prevalence of dry eye syndrome in patients with hyperthyroidism and hypothyroidism, 

and to compare findings with age-matched normal controls. 

Methods: A cross-sectional observational study was conducted on 200 patients (400 eyes) across three groups: 

Hyperthyroid (n=90), Hypothyroid (n=30), and Normal Controls (n=80). All subjects underwent comprehensive 

ophthalmic examination including Schirmer's test, Tear Film Break-Up Time (TBUT), Oxford Fluorescein 

Staining, and the Ocular Surface Disease Index (OSDI) questionnaire. 

Results: Dry eye was detected in 93.3% of hyperthyroid patients, 70.0% of hypothyroid patients, and only 6.2% 

of normal controls (p<0.001). Mean TBUT was significantly reduced in both thyroid groups (Hyperthyroid: 

8.59s; Hypothyroid: 11.27s) compared to controls (14.74s). OSDI scores were markedly elevated in the 

Hyperthyroid group (32.01) compared to controls (6.90). 

Conclusion: Thyroid dysfunction, particularly hyperthyroidism, is strongly associated with a significantly higher 

prevalence and severity of dry eye syndrome. Routine ocular surface evaluation is recommended for all patients 

presenting with thyroid disorders. 
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I. Introduction 
Thyroid disorders represent one of the most commonly encountered endocrine conditions in clinical 

practice, with an estimated global prevalence exceeding 200 million individuals. In India, thyroid disease affects 

approximately 42 million people, with a disproportionately higher burden in women of reproductive age. The 

thyroid gland exerts widespread systemic effects through its hormonal regulation of metabolism, and the ocular 

system is no exception to this influence. 

The lacrimal functional unit — comprising the lacrimal glands, cornea, conjunctiva, meibomian glands, 

and the neural pathways connecting them — is sensitive to the hormonal milieu of the host. Both hyperthyroid 

and hypothyroid states are known to disrupt the integrity of the tear film through distinct but overlapping 

mechanisms. In hyperthyroidism, autoimmune-mediated orbital inflammation, proptosis, and lagophthalmos 

contribute to increased tear evaporation and ocular exposure, while in hypothyroidism, reduced aqueous tear 

secretion secondary to lacrimal gland dysfunction has been described. 

Dry Eye Syndrome (DES), formally defined by the Tear Film and Ocular Surface Society Dry Eye 

Workshop II (TFOS DEWS II) as a multifactorial disease of the ocular surface characterized by a loss of 

homeostasis of the tear film, results in symptoms of discomfort, visual disturbance, and tear film instability with 

potential damage to the ocular surface. Despite its clinical relevance, the systematic evaluation of dry eye 

parameters in the context of thyroid disease in the Indian population remains limited. 

This study aims to determine the prevalence and severity of dry eye syndrome in patients with 

hyperthyroidism and hypothyroidism attending a tertiary care ophthalmology centre, and to compare these 

findings with age-matched healthy controls. The results are expected to provide evidence-based guidance for 

incorporating routine ocular surface evaluation in the management of thyroid patients. 
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II. Materials And Methods 
Study Design and Setting 

This was a cross-sectional observational study conducted at the Department of Ophthalmology, MGM 

Medical College and Hospital, Kamothe, Navi Mumbai, over a period from June 2024 to October 2025. The study 

was approved by the Institutional Ethics Committee (IEC Ref: EC/NEW/INST/2021/2255). Written informed 

consent was obtained from all participating patients prior to enrolment. 

 

Participants 

A total of 200 patients were enrolled and categorized into three groups: Group 1 – Hyperthyroid (n=90), 

defined as TSH <0.4 mIU/L with elevated free T4/T3; Group 2 – Hypothyroid (n=30), defined as TSH >4.0 

mIU/L with reduced free T4/T3; and Group 3 – Normal Controls (n=80), comprising age-matched healthy 

volunteers with normal thyroid function tests. Patients aged 18–60 years were included. Exclusion criteria 

encompassed prior ocular surgery, contact lens use, systemic diseases directly affecting the ocular surface (other 

than thyroid), and use of topical or systemic medications known to affect tear production. 

 

Ophthalmic Evaluation 

All patients underwent a standardized ophthalmic examination protocol including best-corrected visual 

acuity, slit-lamp biomicroscopy, intraocular pressure measurement, fundus examination, and the following dry 

eye tests: (i) Schirmer’s Test I and II (5-minute wetting; <10mm = abnormal), (ii) Tear Film Break-Up Time 

(TBUT; <10 seconds = abnormal), (iii) Oxford Fluorescein Staining (Grade 0–5), and (iv) the OSDI Questionnaire 

(score 0–100; ≥13 = symptomatic). Thyroid function was assessed by serum TSH, Free T4, Free T3, and Anti-

TPO antibody levels. 

 

III. Results 
Demographic Characteristics 

A total of 200 patients (400 eyes) were included in the study. The mean age of the cohort was 38.1 ± 

12.6 years (range: 18–60 years). The majority of participants were female (n=170; 85%), consistent with the 

known female predominance of thyroid disorders. The three study groups were comparable in terms of age and 

sex distribution (Table 1). 

 

Table 1. Demographic and Clinical Characteristics by Study Group 

Parameter Hyperthyroid (n=90) Hypothyroid (n=30) Normal Control (n=80) 

Mean Age (years) 36.1 ± 12.0 39.6 ± 11.0 39.8 ± 13.5 

Sex (M/F) 14 / 76 4 / 26 12 / 68 

Mean TSH (mIU/L) 0.32 ± 0.44 25.84 ± 17.54 2.47 ± 1.06 

Mean Free T4 (pg/mL) Elevated Reduced Normal 

Mean Anti-TPO (IU/mL) 144.10 ± 65.07 88.51 ± 12.43 17.11 ± 7.44 

 

Dry Eye Prevalence 

Dry eye syndrome was diagnosed in 93.3% of hyperthyroid patients (right eye), compared to 70.0% of 

hypothyroid patients and only 6.2% of normal controls. This difference was statistically significant (p<0.001). 

Overall, 115 out of 200 patients (57.5%) received a diagnosis of dry eye on at least one eye. Severity distribution 

across the cohort is presented in Table 2. 

 

Table 2. Dry Eye Prevalence and Severity by Study Group 

Diagnosis Hyperthyroid Hypothyroid Normal Control Total (n=200) 

Normal 5 (5.6%) 9 (30.0%) 71 (88.8%) 85 (42.5%) 

Mild DES 35 (38.9%) 12 (40.0%) 8 (10.0%) 55 (27.5%) 

Moderate DES 30 (33.3%) 6 (20.0%) 1 (1.2%) 40 (20.0%) 

Severe DES 20 (22.2%) 3 (10.0%) 0 (0.0%) 20 (10.0%) 

Any DES 85 (94.4%) 21 (70.0%) 9 (11.2%) 115 (57.5%) 

 

 

 



Prevalence Of Dry Eye Syndrome In Patients With Thyroid Disorders Vs Normal Population……. 

DOI: 10.9790/0853-2504060104                             www.iosrjournals.org                                               3 | Page 

Dry Eye Diagnostic Test Findings 

Mean TBUT was significantly lower in both thyroid disorder groups compared to controls. Hyperthyroid 

patients exhibited the most pronounced reduction in aqueous production on Schirmer’s test and the highest OSDI 

symptom burden. Hypothyroid patients showed intermediate impairment. These findings are summarized in Table 

3. 

 

Table 3. Mean Values of Dry Eye Diagnostic Tests by Study Group (Right Eye) 

Test Hyperthyroid Hypothyroid Normal Control 

TBUT (seconds) 8.59 ± 4.31 11.27 ± 3.60 14.74 ± 2.64 

Schirmer I – 5 min (mm) 9.38 ± 4.22 12.57 ± 5.93 22.05 ± 4.60 

OSDI Score (0–100) 32.01 ± 22.24 19.13 ± 8.15 6.90 ± 4.39 

Oxford Staining Grade 1.2 ± 0.9 0.7 ± 0.5 0.1 ± 0.3 

Values are presented as mean ± standard deviation. TBUT: Tear Break-Up Time; OSDI: Ocular Surface 

Disease Index; DES: Dry Eye Syndrome. 

 

IV. Discussion 
This study demonstrates a striking and statistically significant increase in the prevalence of dry eye 

syndrome among patients with thyroid disorders, with hyperthyroidism conferring the greatest risk. The 93.3% 

prevalence of dry eye in hyperthyroid patients contrasts sharply with the 6.2% observed in the normal control 

group, highlighting the profound impact of thyroid hormone dysregulation on the ocular surface. 

In hyperthyroid states, the primary mechanisms underlying DES are multifactorial. Graves’ 

ophthalmopathy, an autoimmune manifestation of hyperthyroidism, leads to orbital inflammation, proptosis, and 

eyelid retraction, all of which promote increased evaporation of the precorneal tear film. The elevated TSH 

receptor antibody activity mediates glycosaminoglycan deposition in the periorbital tissues, contributing to 

restrictive eye disease. Our data support these mechanisms, as TBUT was most severely reduced and OSDI scores 

highest in hyperthyroid patients, consistent with an evaporative phenotype. 

Hypothyroid patients, while also affected significantly (70.0% DES prevalence), displayed a different 

pattern of ocular surface compromise. Reduced Schirmer I values suggest impaired aqueous tear secretion rather 

than evaporative loss, consistent with hypothyroid-associated reduction in lacrimal gland secretory capacity 

mediated through reduced adrenergic stimulation and systemic metabolic slowing. These findings align with 

published reports by Roen et al. and Achtsidis et al., who similarly described predominantly aqueous-deficient 

dry eye in hypothyroid patients. 

Compared to published Indian and international literature, our observed prevalence rates are consistent 

with or exceed prior reports. Singh et al. (2020) reported a 57% prevalence in a mixed thyroid cohort, while Gupta 

et al. noted TBUT reduction in both hyperthyroid and hypothyroid groups. Our study extends these observations 

by providing group-specific prevalence data and quantifying symptom burden using the validated OSDI 

questionnaire. 

Limitations of this study include its cross-sectional design precluding causal inference, the unequal group 

sizes between hyperthyroid and hypothyroid patients (reflecting disease epidemiology), and the absence of formal 

chi-square and ANOVA statistical testing reported herein (planned for final publication). Future prospective 

studies should evaluate whether treatment of thyroid dysfunction leads to measurable improvement in dry eye 

parameters. 

 

V. Conclusion 
Thyroid dysfunction is strongly and independently associated with dry eye syndrome. Hyperthyroid 

patients face the highest risk, with over 90% demonstrating objective evidence of ocular surface disease. 

Hypothyroid patients are also significantly affected, with a predominantly aqueous-deficient pattern. 

Ophthalmologists and endocrinologists should collaborate to ensure systematic ocular surface evaluation in all 

thyroid patients. Early diagnosis and targeted treatment of dry eye in this population may significantly improve 

patients’ quality of life and prevent long-term corneal sequelae. 
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