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INTRODUCTION 
The tear film is responsible for providing a smooth refractive surface 
for clear vision, maintaining the health of corneal and conjunctival 
epithelia, and acting as the first line of defense against microbial 
infections. Tear film composition is dynamic and in a constant state of 
flux, responding to environmental conditions in order to maintain 
ocular surface homeostasis. Traditionally, the tear film was described 
as being composed of three separate and distinct layers: mucin, 
aqueous, and lipid. However, new studies suggest that mixing between 
the mucin and aqueous layer occurs, creating a gradient of decreasing 

[1]mucin concentration into the aqueous layer.  There are several 
functions of the tear film, including maintaining a smooth surface for 
refraction of light, lubrication of the ocular surface, supplying the 
avascular cornea with nutrients, removing foreign materials from the 

[2]cornea and conjunctiva, and protecting the eye from pathogens. 

Patients with hypertension often exhibit alterations in their tear film 
profile, including increased tear film osmolarity and changes in 
cytokine levels. These changes can lead to symptoms of dry eye and 
ocular surface disease, highlighting the need for careful monitoring 
and management of ocular health in hypertensive individuals. 
Increased Tear Film Osmolarity: Hypertensive patients may 
experience elevated tear film osmolarity, which is a key indicator of 
dry eye disease. This increase can lead to discomfort and irritation. 
Altered Lipid Layer: The lipid layer of the tear film, which is crucial for 
preventing evaporation, may be compromised in hypertensive 
individuals. This can result in a less stable tear film and increased 
evaporation rates. Cytokine Imbalance: Hypertension can influence 
the levels of inflammatory cytokines in the tear film, contributing to 
ocular surface inflammation and exacerbating dry eye symptoms. 
Meibomian Gland Dysfunction: Hypertensive patients may also 
experience meibomian gland dysfunction, which affects the secretion 

[10,11]of lipids necessary for a healthy tear film.  In hypertension the dry 
eye is influenced by systemic factors such as inadequate blood flow, 
which can impair the function of tear-producing glands, leading to 
decreased tear production and increased evaporation. Chronic 
inflammation associated with hypertension may also exacerbate dry 
eye symptoms, creating a complex interplay between these conditions.

METHODS AND MATERIALS
It was cross sectional case control and comparative study done with 
patient suffering from hypertension. A total of 217 patients with an age 
group of 18 to 55 years comprises 110 patients of healthy controls and 
107 patients with hypertension were included in the study.  The study 
follow the tenets of the Declaration of Helsinki and informed consent 
was taken. It was approved by the institutional ethics committee- 
CHARUSAT. A patient with a history of ocular surgery, ocular trauma, 
corneal opacity, glaucoma, uveitis, history of contact lens use, Ocular 
surface disorder such as chemical and thermal injuries, Stevens-

Johnson syndrome, MGD (Meibomian Gland Dysfunction), LGD 
(Lacrimal Gland Dysfunction), blink disorders, Smoking and alcohol 
consumption, Use of topical and/or systemic medications which may 
cause dry eye were excluded from the study. OSDI (Ocular surface 
disease index) score was taken with the questionnaire and assessed on 
scale of 0 to100. Higher score represents the greater disability. The 
index provides sensitivity and specificity in distinguishing between 
normal subject and patient with dry eye disease. General eye checkup 
was performed for each subjects undergone study. NIBUT (Non-
invasive break up time) was taken with the help of B+L manual 
kerotometer, schirmer test was performed to check the quantity of the 
tear film without use of topical anesthetic eye drops. TBUT (Tear break 
up time) was measure to observe the quality of the tear film thorough 
the slit lamp. The gross biochemical level of tear film can be estimated 
by the help of tear fern pattern. About about 5–20 μl tear was collected 
through the glass pipette and immediately pipetted onto a glass 
microscope slide and allowed to dry for 7 to 10 minutes under the 
control room illumination and humidity.

Statastical Analysis
The statistical analysis was carried out by using Statistical Package for 
Social Science software (SPSS Inc., Chicago, IL, USA) and Microsoft 
Office Excel 2007. The results were express as mean ± standard 
deviation. An unpaired was performed based on the normality of the data, 
to assess the changes in the tear film quality, quantity and tear fern for two 
different groups. Multiple Comparison of all variables were done 
through the Bonferroni test. For OSDI score, the person correlation test 
was done to see the correlation between the OSDI score and different 
variables. The p value of less than 0.05 is considered significant.

RESULT
The mean age group of included patient were 49.94 for healthy control 
and 51.12 for patient of hypertension.

Graph.1 – Age Group (Healthy Control Vs Hypertension Patient)
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ABSTRACT
The aim of the study was to compare the tear film quantity, quality and biochemistry in patient with hypertension with healthy controls. The 
subjects who is already diagnosed with the hypertension were included. All the procedure was followed by the tenets of the Declaration of Helsinki 
and informed consent was taken. An ocular surface disease index (OSDI) score were noted with the help of questionnaire and ocular examination 
were done for all the patient. A non-invasive break up time (NIBUT), Schirmer test, invasive break up time(TBUT), and tear fern pattern test were 
performed. OSDI score was significantly higher (p<0.001) in patient with hypertension compare to healthy controls. The value of NIBUT, TBUT, 
Schirmer test was significantly lower (p<0.001) in hypertension patient than healthy controls. The grading of tear fern pattern was significantly 
higher (p<0.001) hypertension patient. It was found that there is a need of on time ocular examination especially the anterior ocular structure when 
patient suffering from hypertension as they have inferior tear profile.
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Table.1 – Group Statistics

The mean value of NIBUT for healthy control was 16.45±2.33 second 
compare to the mean value of hypertension patient with 11.20±2.98 
second with p value of <0.001. The Schimer test shows 18.90±2.65 
mm in the healthy subjects compared to the reduced amount of 
10.95±3.11 mm which shows significant difference (p<0.001). The 
quality of the tear film was assessed through the IBUT(F) with a time 
duration of 15.98±1.66 second in healthy patient and 10.30±1.97 
second in patient with hypertension (p<0.001). 

The estimation of gross biochemical level for tear film through the tear 
fern test in patient with hypertension was compare with the 1.22±0.49 
in healthy controls (p<0.001).

Table.2- Correlation of OSDI with Other Parameters

As mentioned in the table.2 it has been found that the symptoms based 
patient reported OSDI scores were negatively correlated to the 
invasive tear break up time and positively correlated to the non-
invasive tear break up time, Schirmer test and tear fern pattern.

DISCUSSION
Assessment of tear film is a crucial part of ocular examination which 
enable the practitioner to final diagnosis of dry eye disease and its type. 
There are various tests to be done for derivation of term “Dry eye”. 
Addition to the Schirmer test, TBUT and NIBUT, we have added the 
tern fern test and vision related symptoms based scoring of dry eye 
disease i.e OSDI (Ocular surface disease index). Zeeshan et al. found 
that the level of tear filn in hypertensive patient was slightly 
diminished as compared to the normotensive group of patient where 
the mean Schirmer values was 9.00± 0.58mm in total of 100 patients 
[12] In one of the study related to the dry eye rate in primary 
hypertensive patient it was found that The ratio of DE in hypertension 
patients was higher than in the control group (41.7% versus 18.8%; 
P<0.001). The proportion of patients with DE increased gradually 
according to the hypertension stage: 27.1% in stage I, 40.3% in stage 
II, and 57.6% in stage III, P<0.001. [13] Our study shows the value of 
Schirmer value of 18.90±2.65 mm in the healthy subjects compared to 
the reduced amount of 10.95±3.11 mm which shows significant 
difference (p<0.001). OSDI score is determining the severity of dry 
eye in form of normal, mild, moderate and severe dry eye. Tran et al. 
reported that OSDI scores were significantly (p<0.001) higher in 
various stages of the hypertension patients as correlated to the grade of 
Schirmer which was comparative analysis and it was statistically 
significant between hypertensive and normotensive patient 
respectively. The gross idea of tear film biochemistry assessed by Tear 
fern pattern was not investigated in any of the previous study. In our 
study we have found that the value of tear fern grading which was an 
indication of gross biochemical status of tear was 2.31±1.02 in patient 
with hypertension compared to the 1.22±0.49 in healthy controls. 
Looking at the data found in this study, we can say that tear film 
assessment is an important in case of the patient suffering from 
hypertension irrespective of primary or secondary as few of the 
parameters like symptoms score of dry eye is positively correlated to 
the schirmer test, non-invasive tear break up time and tear fern pattern.

CONCLUSION
Patient suffering from hypertension is having compromised tear 

profile which may include tear quality and functions. OSDI score for 
hypertension patient suggestive of mild to moderate dry eye which is 
correlated to the symptoms hence required regular anterior ocular 
surface examination. Looking at the data of NIBUT, TBUT and 
schirmer test, it is concluded that patient with hypertension is suffering 
with mild to moderate dry eye. Tear fern pattern can act as bio marker 
to confirm the ocular surface disease in patient with hypertension. 
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