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Abstract 
Purpose: 

The main objective of this study was to determine the effects of hypothyroidism on tear film production.  

Research Design and Method: 
This was a descriptive cross-sectional study including 63 patients. Tear film production was measured by filter 

paper strips. The patient’s age limit was between 15 to 60 years. 

Results: 

There were 63 patients in the study. Out of 63 patients 21(33.63%) were males and 42(66.68 %) were females. 

The percentage of the 20 to 30-year age group was 15 (23.8%), that of the 30 to 38-year age group was 

23(27%) and the remaining 31(49.7%) had age 38 to 55 years. A total of 9(14.3%) patients had normal tear 

film production in the right eye, 13(20.6%) had moderate dryness, and the remaining 31(65.1) had severe 

dryness. The above table shows tear film production for the left eye. In this 9(14.3%) have normal tear film 

production time in the left eye, 13(20.6%) have moderate dryness and the remaining 31(65.1%) have severe 

dryness 

Conclusion: 

It is concluded that there is a risk of dry eye in hypothyroidism patients because the medicine for 

hypothyroidism causes dry eye. Therefore most patients with hypothyroidism have severe dryness due to less 

tear breakup time TBUT. 
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I. INTRODUCTION: 
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The tear film is a layer that nourishes, lubricates, and protects the interior surface of the eye that’s why 

tears are continuously absorbed and evaporated from the ocular surface to avoid dryness of the eye. The ocular 

tear film has a complex structure some properties are well known. The tear film is composed of three layers, a 

Mucin layer which is produced by specialized conjunctival cells and epithelial cells of the eye.
1
 Second one is 

an aqueous layer that is produced by the main lacrimal gland and the last is an outer layer that is composed of 

polar and non-polar lipids. The intactness of the outer lipid layer stabilizes the tear film and prevents the 

evaporation of the aqueous layer, so the interior layer of the tear film is the lipid layer which plays a role in 

stability.
2 

Thyroid-linked orbitopathy (TAO) is an autoimmune disorder of the eye involving the extraocular 

muscles and is usually linked with an eye disorder known as Graves’s disorder and may hardly be found with 

hypothyroidism.  The clinical features mostly comprise bulging of the eye, problems in the soft tissues of the 

orbit, restrictive ocular myopathy, lid retraction, inflammatory ocular surface disorders, and optic neuropathy. In 

dry eyes, short tear film breakup time is the major frequent cause of ocular discomfort in thyroid orbitopathy 

TAO and is present in 87% of patients.
3
 The T-cells are responsible for swelling of the eye, augmented tear film 

osmolarity, and desertion due to exophthalmos and lid retraction engage in the recreation of a significant 

function in the outer surface of the eye which causes dryness of the eye. It is also important to know that the 

lacrimal gland is an intentional part of the thyroid gland which expresses the thyroid receptor β-1 gland. An 

unending decrease of thyroid gland levels is established to adjust the appearance of the lacrimal gland, thus 

causing a decrease in tear film production leading to dry eyes due to short tear break-up time. There is a lot of 

research showing the incidence of dry eyes due to lesser tear breakup time. The thyroid gland is located inside 

the neck providing two thyroid hormones triiodothyronine T3 and thyroxine T4. The pituitary gland located in 

the brain controls the function of the thyroid gland by producing thyroid stimulating hormone (TSH) which 

stimulates the thyroid to produce T3 and T4. Hypothyroidism means deficiency of thyroid hormone also known 

as underactive thyroid.
 3 

Hypothyroidism mostly occurs in females, it increases with age and it runs in families. 

The incidence of clinical hypothyroidism is 0.5-1.9% in women, less than 1% in men, and of subclinical 3-

13.6% in women and 7-5.7% in men. The normal T3 values are 75-200 ng/DI, TSH 3-5.0 U/ML, and T4 normal 

values 9-2.8 nmol/L.
4 

Tear breakup time is about 15-45 seconds normally, less than 10 seconds shows a dry eye and is 

referred to as a deficiency of tears. The failure of tear film function due to hypothyroidism results in foreign 

body sensation, ocular fatigue, and dryness. Tear film evaporation is increased in lower humidity.
5
  Time in 

which the tear film returns to its stable position is measured by its tear film breakup time before and after the 

blink. It is also noted that there is a strong relation between tear spread times which is in direct relation with 

hypothyroidism. It was concluded that the thickness and timing of tear film depends upon the hypothyroidism.
6 
 

Normally fully developed range of the thyroid gland is 10 to 20 g in weight and receives blood from two-

pronged better and substandard thyroid arteries and a minute artery called the thyroid ima. The two hormones 

secreted from the thyroid gland i.e. Thyroxine T4 major portion of the secretion of the thyroid making ninety 

percent of hormone secretions, and the second one is triiodothyronine T3 secrets the remaining ten percent. 

Tangential tissues renovate Thyroxine T4 to triiodothyronineT3  thus in this way most triiodothyronine is a 

derivative of Thyroxine. The thyroid gland is matched by the thyroid axis of the hypothalamus-pituitary gland 

during the course of stimulatory proceedings of TSH and TRH. The Thyroid hormones are high in serum bound 

to carrier proteins (0.03%-0.04%0 of T4) and the remaining (0.3%-0.4% of T3) are gratis hormones. The (TBG) 

thyroid hormone binding globulin is the major carrier, secretarial intended for seventy-five of bound to T4, and 

others are bound to T3. Thyroxine binds the albumin, albumin is bound with thyroxine and these are responsible 

for the remaining production of hormones.
7
 

Tear osmolarity and tear film break-up time is used to determine the type of dryness mechanism 

involved in thyroid eye disorder. 
8 

All eyes examined except that eye which has high blink rates adequate to 

prevent dry spot formation. Fourteen (14) out of 33 eyes had abnormally high tear osmolarity.
9 

Deficiency of 

tear secretion leads to dry eye, dry eyes are easy to diagnose but become difficult to manage in several forms. 

Many situations are associated with a deficiency of tear secretion such as hypothyroidism. 
10 

The symptoms of 

dry eyes are regular discomforts like irritation, grittiness, and itching. Normally the clean corneal epithelium is a 

relatively hydrophobic surface that is not easily moistened by aqueous solutions such as tears. Therefore by 

decreasing the tear breakup time, the dryness increased in hypothyroidism.
12 

 

II. Research Design and Method: 
This was a descriptive cross-sectional study that included 63 patients. Tear film production was measured by 

filter paper strips. Patients involved in the study were above 15 years to 60 years of age groups. 

 

III. Results: 
DATA PRESENTATION, ANALYSIS, AND INTERPRETATION 
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TABLE NO.1 
Gender Frequency Percent % 

 Female 42 66.7 

Male 21 33.3 

Total 63 100.0 

 

TABLE NO.2 
Age distribution Frequency Percent% 

 20-29 15 23.8 

30-38 17 27.0 

39-55 31 49.2 

Total 63 100.0 

 

 

 

 

TABLE NO.3 

TEAR FILM PRODUCTION IN THE RIGHT EYE. 

 

 

 

 

 

 

EXPLANATION: 

The above table shows tear film production for the right eye. In this 9(14.3%) have normal tear film production 

in the right eye, 13(20.6%) have moderate dryness and the remaining 31(65.1%) have severe dryness. 

 

TABLE NO.4 TEAR FILM PRODUCTION TIME IN LEFT EYE. 

 

 

 

 

 

 

EXPLANATION: 

The above table shows tear film production for the left eye. In this 9(14.3%) have normal tear film production 

time in the left eye and 13(20.6%) have moderate dryness and remaining 31(65.1%) have severe dryness. 

 

IV. DISCUSSION: 
A lot of similar recent research showed the evaluation of the functions of the tear film in 

hypothyroidism patients. Hypothyroidism patients have less tear film production, less tear film break-up time, 

and severe dry eyes even in Schirmer test the value is less than 6mm. In addition to that dry eye, disorder is also 

present in fit subject and dry eyes is extra widespread in patients with energetic hypothyroidism.
13

 there is 

bulging of the eye due to the enlarged width of the palpebral fissure which may show that the way to visual 

surface dries and increase the osmolarity of the tear film. 
14 

So it is concluded that the decrease in tear film break-up time TBUT is the major cause of dry eye in 

hypothyroidism. Tear breakup time might be due to hyperosmolarity caused due to bulging of eyes.
15

Patients 

with severe dry eyes and very short tear film break up time TBUT is recommended the serum of thyroxine 

hormone which is better for the normalization of tear film break up time in hypothyroidism patients. In addition 

to that artificial tears and modifications of the environment are recommended to these patients.
16

Another similar 

study proves that in hypothyroidism the TBUT decreases, and due to this the dryness of the eyes increased after 

the biopsy of conjunctival tissues of the patients of hypothyroidism is seen, mostly patients have orbitopathy and 

associated with graves’ disease.
29

 Another similar study indicates that the incidence of short tear film breakup 

time TBUT is observed in ptosis patients with myasthenia gravis which is an autoimmune condition. Therefore 

Range Frequency Percent 

 Normal 9 14.3 

moderate 13 20.6 

severe 41 65.1 

Total 63 100.0 

Range Frequency Percent 

 Normal 9 14.3 

Moderate 13 20.6 

Severe 41 65.1 

Total 63 100.0 
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hypothyroidism affects the tear film and reduces tear production leading to short tear film break-up time in 

hypothyroidism patients. 
17

 

 Recent research showed that the myasthenia gravis is a type of orbitopathy in which flaw remnants are 

reserved for the extraocular muscles and cause the defect in tear film production.
31

  In this way the tear breakup 

time decrease from normal limits and causes dry eye disorder. Hypothyroidism initially affects the eyes causing 

severe dryness due to a decrease in normal tear breakup time associated with thyroid gland production linked 

with (TAO) i.eorbitopathy, though normally  observed in a disease known as Graves.
18 

 

V. CONCLUSION 
It is concluded that there is a risk of dry eye in hypothyroidism patients because the medicine for 

hypothyroidism causes dry eye. Therefore most patients with hypothyroidism have severe dryness due to less 

tear breakup time TBUT. 
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