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Abstract  
Introduction: To compare the intraocular pressure in diabetes mellitus patients and non 

diabetics individuals. 

Materials and Methods: A prospective observational type of study with 100 patients, 50 

diabetic and 50 non-diabetics subjects, was conducted at D.Y. Patil Medical College and 

Hospital Kolhapur from 1st February 2019 to 30th April 2019. All subjects underwent routine 

complete ophthalmological examination, intra ocular pressure was measured using Perkins 

applanation tonometer. Blood investigation fasting blood sugars, postprandial sugars, and 

HbA1c levels was done in diabetics and random blood sugars were done in non diabetic 

subjects. 

Results: The mean intraocular pressure in diabetic subjects was 16.67±2.04mmHg and in non-

diabetics 13.84±2.85mmHg and difference between the two groups was clinically significant 

(p<0.0001). The mean intraocular pressure was (16.88±3.09mmHg) in diabetic patients with 

duration of diabetes  greater than 10years as compared with (16.54±2.76mmHg) in diabetic 

patients with duration less than 10 years, p value > 0.05 which is not statistically significant 

and with HbA1c >6.5% showed statistically significant higher intraocular pressure compared 

to HbA1c <6.5%. 

Conclusion: Diabetic subjects showed higher intraocular pressure as compared to non-diabetic 

subjects and also there was increase in intraocular pressure with uncontrolled diabetes 

independent on duration of diabetes. All diabetic patients should undergo intra-ocular pressure 

measurement routinely.  

 

Introduction     
It is estimated the overall prevalence of diabetes in India to 

be 7·3%.1 In many studies diabetes is associated with 

increase in the thickness of the cornea and also raised 

intraocular pressure2,3 compared to normal healthy 

individuals.  

Glaucoma is caused by raised intra ocular pressure 

which can cause damage to optic disc by degeneration of 

retinal ganglion cells4,5 and their axons and permanent 

visual field loss.6,7 In diabetic patients the intraocular 

pressure is higher.8 Elevated intra ocular pressure and 

glaucomatous optic neuropathy in diabetes mellitus patients 

occurs due to small vessels damage which supply the optic 

nerve head.9 Beckers has found elevated intra ocular 

pressure of more than or equal to 20mmHg in diabetic 

individuals. Prevalence of chronic open angle glaucoma is 

higher in diabetics by factor of about 2 in majority of the 

population based survey’s.10 Gold standard for measurement 

of intra ocular pressure is Goldmann tonometer. 

Chronic raised blood sugar levels can lead to major 

complication like stroke, cardiac failure, renal failure, 

myocardial infarction also ophthalmological complications. 

Ophthalmological complication due to diabetes is one of 

major complication causing low vision or blindness in many 

patients. Diabetes can cause cataract, retinal blood vessel 

changes, macular edema, vitreous haemorrhage, diabetic 

retinopathy.11  

 

Aims 
To compare intraocular pressure in Diabetes mellitus 

patients and Non diabetics individuals. 

 

Objective 
1. To compare intra ocular pressure between Diabetes 

mellitus patients and Non diabetics. 

2. To compare intra-ocular pressure in Diabetes mellitus 

patients with HbA1c value of >6.5% and those with 

HbA1c value of < 6.5%. 

3. To find out intra ocular pressure in relation to duration 

and different stages of diabetic retinopathy (ETDRS 

Classification). 

 

Materials and Methods 
General Design 

This is a hospital based prospective observational study. 

Patients having diabetes mellitus (who are previously 
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diagnosed by physician) on treatment and Non diabetic 

individuals will be included in our study. Two groups will 

be formed which includes Group A constituting diabetes 

mellitus patients and Group B constitutes Non diabetic 

individuals.  

Detailed history of diabetes mellitus patient will be 

taken regarding duration of diabetes, treatment, fasting, post 

prandial blood sugar levels and HbA1c will be recorded. 

All the patients of Group A and Group B will undergo 

complete ophthalmic examination, which includes best 

corrected visual acuity, slit lamp anterior segment 

examination, slit lamp biomicroscopy (+90D)/ indirect 

ophthalmoscopy for posterior segment examination, Perkins 

applanation tonometry to measure intra ocular pressure. 

Gonioscopy will be done if required. For posterior segment 

examination pupils will be dilated using mydriatics and slit 

lamp biomicroscopic/ indirect ophthalmoscopy examination 

will be done to find out the diabetic retinopathy changes and 

will be classified according to the ETDRS classification. 

Intra ocular pressure will be compared between Group A 

and Group B, to correlate intra ocular pressure in relation to 

duration of diabetes mellitus and different stages of diabetic 

retinopathy. Diabetic retinopathy changes will be classified 

according to the ETDRS classification (Non proliferative 

and proliferative diabetic retinopathy). 

 

Inclusion Criteria 

1. Patients with diabetes mellitus. 

2. Age group20-70 years. 

3. Non diabetic individuals. 

 

Exclusion Criteria 

1. Diabetes Mellitus with hypertension, thyroid disorder 

and other systemic diseases. 

2. Patients having glaucoma. 

3. Patients having corneal pathology and any other ocular 

abnormalities like pterygium, entropionj, trichiasis.  

4. Patients who have undergone previous ocular surgeries.  

5. Contact lens wearers.  

6. Patients on topical and systemic steroids. 

7. Patients having refractive error greater than ± 6D 

spherical or cylinder greater than ±3D. 

8. Pregnant women. 

9. Patients who are daily smokers. 

10. Non-diabetic individuals with ocular or systemic 

disease which influences intra-ocular pressure.  

 

Sample Size 

Group A: 50 Diabetes mellites patients. 

Group B: 50 Non diabetic individuals. 

 

Results 
100 patients were included in our study. 47 patients had 

Type 2 diabetes mellitus (all were non insulin dependent) 

and 3 patients had Type 1 diabetes mellitus (all were insulin 

dependent), and 50 patients were Non-diabetics subjects. 

Mean age of  non diabetics was 56.8±10.2 years and that of  

diabetics 58.30±9.97 years  (p valve 0.43) statistically not 

significant. In those 50 diabetic patients 33 were male and 

17 were female. Mean age of male subjects was 59.36±9.0 

years and that of female was 56.47±11.28 years in diabetic 

group which was no statistically significant (p value 0.37). 

 

 

 

Table 1 

Patients n Mean IOP(mmHg) SD p-value 

Diabetics 50 16.67 2.04 P<0.0001* 

Non Diabetics 50 13.84 2.85 

 

Table 1 shows mean intra-ocular pressure higher (16.67±2.04mmHg) in diabetic patients as compared with 

(13.84±2.85mmHg) in non-diabetic, p value < 0.0001 which is statistically significant. 

 

Table 2 

Duration of diabetes Mean IOP(mmHg) SD p-value 

<10 years 16.09 3.6 P<0.35 

>10 years 16.97 2.6 

 

Table 2 shows mean intra ocular pressure was  (16.88±3.09mmHg) in diabetic patients with duration greater than 10 years as 

compared with (16.54±2.76mmHg) in diabetic patients with duration less than 10 years, p value > 0.05 which is not 

significant. 

 

Table 3 

HbA1c Mean IOP ± SD p-value 

<6.5 15.33 1.55 <0.0005* 

>6.5 16.85 2.94 

 

Table 3 shows mean intra-ocular pressure higher in diabetic patients with HbA1c value >6.5% as compared with diabetic 

patients with HbA1c value <6.5%, p value < 0.0005 which is statistically significant. 
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Table 4 

Diabetic Retinopathy Mean IOP ± SD p-value 

NPDR 18.7 2.14 <0.0001* 

PDR 13.1 1.21  

 

Table 4 shows mean intraocular pressure lower in patients 

who have proliferative diabetic retinopathy than in those 

patients having non-proliferative diabetic retinopathy, p 

value <0.0001 which is statistically significant. 

 

Discussion 
Our study shows mean intraocular pressure higher 

(16.67±2.04mmHg) in diabetic patients as compared with 

(13.84±2.85mmHg) in non-diabetic, p value < 0.0001 which 

is statistically significant. Study conducted by Jain and 

Luthra, reported that mean intraocular pressure in diabetic 

eyes is slightly higher than nondiabetic eyes.12 Contrary to 

our study, study conducted by Tielsch JM, Katz J et al 

Baltimore eye survey could not show any positive co-

relation between diabetes and elevated intra ocular 

pressure(POAG) as compared to non diabetic individuals.13  

In our study it was observed that mean intraocular 

pressure higher in diabetic patients with HbA1c value 

>6.5% as compared with diabetic patients with HbA1c 

value <6.5%, p value < 0.0001 which is statistically 

significant. 

 A study conducted by Oshitari T., Fujimoto N et al 

showed higher intraocular pressure with chronic 

hyperglycaemia i.e >6.5%.14 Baisakhiya S, Garg P et al also 

had similar finding, mean IOP of diabetic subjects with 

HBA1C<7% was 16.9±0.43 mm Hg and with HBA1C>8% 

was 18.62±0.22 mm of Hg (P<0.005) which was 

significantly higher.15 

In our study the mean intraocular pressure was lower in 

patients who had proliferative diabetic retinopathy than in 

those patients having non-proliferative diabetic retinopathy, 

p value <0.0001 which is statistically significant. Study 

conducted by Cristiansson (1961) also reported low IOP in 

proliferative retinopathy compared to non-proliferative 

retinopathy.16 On the contrary one of the study conducted by 

Masato Matsuoka, Nahoko Ogata et al showed IOP in each 

diabetic retinopathy group was significantly higher than that 

in their nondiabetic group (P < 0.001), but there was no 

significant difference between the diabetic retinopathy 

groups. *P < 0.001.17 

 

Conclusion  
Our study showed that mean intra ocular pressure was 

higher in diabetic group as compared to non diabetic group. 

Mean intra ocular pressure was higher in uncontrolled 

diabetic patients (HbA1c >6.5) when compared with 

controlled diabetic patients (HbA1c <6.5) and we also noted 

that mean intra ocular pressure did not differ with the 

duration of diabetes mellites.   

Majority of the subjects in our study were on oral 

hypoglycaemics drugs diagnosed as type 2 diabetes mellitus 

and only 3 subjects were insulin dependent diagnosed as 

type 1 diabetes mellites so further studies are needed to  

 

evaluate intraocular pressure among type 1 insulin  

dependent type 1 diabetes mellites. For all diabetic patents 

should undergo intraocular pressure measurement routinely, 

long term follow-up of these patients is required to know the 

conversion to chronic open angle glaucoma. 
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