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Abstract 
Background: Intraocular pressure (IOP) is a major modifiable risk factor for glaucoma. Obesity, measured by 
body mass index (BMI), has been implicated in elevated IOP through various physiological mechanisms including 
increased episcleral venous pressure and altered aqueous humor dynamics. 
Objectives: To evaluate the association between body mass index and intraocular pressure among adults attending 
a tertiary care ophthalmology outpatient department. 
Materials and Methods: A hospital-based cross-sectional study was conducted among 200 adults aged 18–70 
years attending the ophthalmology outpatient department. BMI was calculated as weight (kg)/height (m²) and 
categorized according to World Health Organization criteria. Intraocular pressure was measured using Goldmann 
applanation tonometry. Correlation between BMI and IOP was analyzed using Pearson's correlation coefficient. 
Comparison among BMI groups was performed using one-way ANOVA. 
Results: The mean age of participants was 45.6 ± 12.8 years. The mean BMI was 25.4 ± 4.2 kg/m² and mean IOP 
was 15.8 ± 3.1 mmHg. Mean IOP increased progressively across BMI categories: normal weight (14.5 ± 2.6 
mmHg), overweight (16.1 ± 2.8 mmHg), and obese (18.2 ± 3.4 mmHg). A significant positive correlation was 
observed between BMI and IOP (r = 0.41, p < 0.001). 
Conclusion: Higher BMI was significantly associated with increased intraocular pressure. Obesity may represent 
a modifiable risk factor for elevated IOP and subsequent glaucomatous damage. 
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Introduction 

Glaucoma is one of the leading causes of irreversible 
blindness worldwide. Elevated intraocular pressure 
remains the most important modifiable risk factor 
for the development and progression of glaucoma-
tous optic neuropathy. Several systemic factors in-
cluding obesity, hypertension, and diabetes mellitus 
have been reported to influence IOP. 

Obesity has become a global public health concern 
with increasing prevalence in developing countries. 
Increased adiposity may elevate intraocular pressure 
through increased episcleral venous pressure, orbital 
fat deposition, oxidative stress, and vascular dysreg-
ulation. Previous epidemiological studies have re-
ported a positive relationship between BMI and IOP, 
although the strength of association varies among 
populations. 

Therefore, the present study was undertaken to eval-
uate the association between body mass index and 

intraocular pressure among adults attending a ter-
tiary care hospital. 

Materials and Methods 

This hospital-based cross-sectional study was con-
ducted in the Department of Ophthalmology of a ter-
tiary care teaching hospital over a period of six 
months. A total of 200 adult participants aged be-
tween 18 and 70 years who attended the ophthalmol-
ogy outpatient department were enrolled in the study 
after obtaining written informed consent. Individu-
als with a history of glaucoma, ocular trauma, previ-
ous ocular surgery, corneal pathology, or current 
corticosteroid therapy were excluded from the study. 
Demographic data including age and sex were rec-
orded using a predesigned proforma. Anthropomet-
ric measurements were obtained following standard 
procedures. Body weight was measured to the near-
est 0.1 kg using a calibrated digital weighing scale, 
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while height was measured to the nearest 0.1 cm us-
ing a stadiometer. Body mass index (BMI) was cal-
culated by dividing weight in kilograms by the 
square of height in meters (kg/m²). Based on the 
World Health Organization classification, partici-
pants were categorized as normal weight (18.5–24.9 
kg/m²), overweight (25.0–29.9 kg/m²), and obese 
(≥30 kg/m²). 

All participants underwent a comprehensive oph-
thalmic examination. Intraocular pressure (IOP) was 
measured using Goldmann applanation tonometry 
by a trained ophthalmologist under standardized 
conditions. Three consecutive readings were ob-
tained from each eye, and the average value was rec-
orded for analysis. Measurements were performed 
during routine outpatient hours to minimize diurnal 
variations in intraocular pressure. 

The collected data were entered into Microsoft Ex-
cel and analyzed using SPSS version 25.0. Continu-
ous variables were expressed as mean ± standard de-
viation, whereas categorical variables were ex-
pressed as frequencies and percentages. The associ-
ation between BMI and IOP was assessed using 
Pearson's correlation coefficient. Differences in 
mean IOP among BMI categories were evaluated 

using one-way analysis of variance (ANOVA). A p-
value less than 0.05 was considered statistically sig-
nificant. 

Results 

A total of 200 participants were included in the 
study. The mean age of the study population was 
45.6 ± 12.8 years. The mean body mass index was 
25.4 ± 4.2 kg/m², while the mean intraocular pres-
sure was 15.8 ± 3.1 mmHg. Of the total participants, 
90 (45.0%) had normal BMI, 70 (35.0%) were over-
weight, and 40 (20.0%) were classified as obese. 

Analysis of intraocular pressure across BMI catego-
ries demonstrated a progressive increase in mean 
IOP with increasing BMI. Participants with normal 
BMI had a mean IOP of 14.5 ± 2.6 mmHg, whereas 
overweight individuals had a mean IOP of 16.1 ± 2.8 
mmHg. The highest mean IOP was observed among 
obese participants, with a value of 18.2 ± 3.4 mmHg. 
One-way ANOVA revealed a statistically signifi-
cant difference in mean IOP among the three BMI 
groups (p < 0.001), indicating that individuals with 
higher BMI tended to have higher intraocular pres-
sure. 

 
Table 1. Demographic Characteristics 

Variable Mean ± SD 
Age (years) 45.6 ± 12.8 
BMI (kg/m²) 25.4 ± 4.2 
IOP (mmHg) 15.8 ± 3.1 

 
Table 2. Distribution According to BMI Categories 

BMI Category Number (%) 
Normal 90 (45.0) 
Overweight 70 (35.0) 
Obese 40 (20.0) 

 
Table 3. Mean IOP According to BMI Category 

BMI Category Mean IOP (mmHg) 
Normal 14.5 ± 2.6 
Overweight 16.1 ± 2.8 
Obese 18.2 ± 3.4 

 
ANOVA showed a significant difference in IOP 
among BMI groups (p < 0.001). 

Correlation Analysis 

Pearson correlation analysis showed a significant 
positive correlation between BMI and intraocular 
pressure (r = 0.41, p < 0.001). This finding suggests 
that as body mass index increases, intraocular pres-
sure also tends to increase. The correlation was of 
moderate strength and statistically significant, sup-
porting the existence of a meaningful association be-
tween obesity and ocular pressure. 

Discussion 

The present study demonstrated a significant posi-
tive association between BMI and intraocular pres-
sure. Obese individuals had significantly higher IOP 
compared to normal-weight individuals. These find-
ings are consistent with previous studies suggesting 
that obesity contributes to increased intraocular 
pressure. 

Possible mechanisms include increased episcleral 
venous pressure, autonomic dysfunction, elevated 
blood viscosity, and increased orbital adipose tissue 
leading to impaired aqueous outflow. The findings 
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emphasize the importance of routine ophthalmic 
screening in overweight and obese individuals. 

Conclusion 

Body mass index showed a significant positive cor-
relation with intraocular pressure. Obesity may con-
tribute to elevated IOP and potentially increase the 
risk of glaucoma. Weight management strategies 
may help reduce ocular morbidity associated with 
elevated IOP. 
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