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Abstract 
Aim: Intraocular pressure distribution and its association with Type 2 Diabetes Mellitus. 

Material and Methods: A comparative cross-sectional study was done in a tertiary care hospital. Patients of 20-80 years of age 

where taken up in the study which included 100 diabetic and same number of non-diabetic subjects (controls). Various laboratory 

tests such as fasting blood sugar level (FBS) and postprandial plasma blood sugar (PPBS), glycated haemoglobin (HbA1C) levels 

were done. All patients underwent complete ocular examination. Intra-ocular pressure was measured by using by Non-Contact 

tonometer (NCT, Shin-Nippon, Japan). 

Results: It was found that the mean intraocular pressure in diabetic and non-diabetic subjects was 17.61±1.8 and 14.08±1.4 mm 

of Hg respectively. The intraocular pressure values were higher in the subjects with diabetes in all the age groups. The study also 

revealed that the mean intraocular pressure was higher in diabetic patients with more than 5 years of duration. 

Conclusion: The data obtained from the study suggests the intra-ocular pressure was raised in subjects with diabetes as compared 

to the controls. Individuals with poor glycemic control were more prone to get elevated intra-ocular pressure. 
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Introduction 
Diabetes mellitus is characterized by 

hyperglycemia, which is usually due to defects in 

insulin secretion or insulin action.(1) It is also 

considered to be a one of the risk factor for the 

development of open angle glaucoma. Various studies 

have found that chronic hyperglycemia in diabetes is 

associated with raised intraocular pressure, hence 

suggesting a close relationship between diabetes and 

glaucoma.(2,3) Glaucoma is identified by raised 

intraocular pressure along with optic disc cupping and 

visual field impairment, it can further lead to low 

vision, optic atrophy, and permanent loss of vision if 

not dealt in early stage.(4,5,6) India faces one of the 

greatest health challenges regarding diabetic patients 

and there are approximately over 35 million people 

with diabetes, which will increase to around 80 million 

by 2030.(7,8) Diabetes mellitus is an important ocular 

risk factor. Ophthalmological disorder associated with 

diabetes are also one of the major concern of blindness 

in India and worldwide, which commonly include 

cataract, glaucoma, macular edema, retinal vascular 

changes and diabetic retinopathy. Hence early diagnosis 

and management will help to prevent the systemic 

association as well as severe ophthalmological 

condition related to diabetes mellitus. 

 

Aim 
Intraocular pressure distribution and its association 

with Type 2 Diabetes Mellitus.  

 

Material and Methods 
This is a comparative cross-sectional type of study 

conducted over a period of six months from May to 

September 2015 in a tertiary care eye hospital in central 

India. It included 100 diabetic and same numbers of 

non-diabetic subjects. Patients from 20-80 years of age 

where taken up in the study, informed consent was 

obtained from each patient. Detail history of diabetes 

along with other systemic disease was taken. Patients 

with history of glaucoma, ocular infection or 

inflammation, any history of ocular surgery and usage 

of any medications that would affect the IOP were 

excluded from the study. All the patients were included 

after confirming the diagnosis of Type 2 Diabetes 

mellitus by blood sugar levels (FBS, PPBS & HbA1c); 

diagnosis was done as per standard guidelines of 

American Diabetic Association.(9) Fasting blood sugar 

(FBS) and postprandial blood sugar (PPBS) were 

measured at baseline and after 1month while HbA1c 

was measured at baseline. All patients underwent 

complete ocular examination, which included 

assessment of visual acuity, colour vision, slit-lamp 

examination, tonometry and dilated fundus 

examination. Intra-ocular pressure (IOP) was measured 

by using by Non-Contact tonometer (NCT, Shin-

Nippon, Japan). IOP measurements were done between 

9:00-11:00 am. Detailed stereoscopic examination of 

fundus was done by indirect ophthalmoscope with 

+20D lens.  

The data was analyzed using statistical package 

SPSS version 12.0. Analysis was performed by 

Student‘s t-test. The correlation between HbA1c and 

IOP was analyzed by using the Pearson’s correlation 

coefficient, p value of < 0.05 was considered to be 

significant. 

 

Results 
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A total of 200 patients were included in the study 

out of which 100 were diabetics and 100 non-diabetics. 

The diabetic group included 62 males and 38 females, 

with mean age of 58.4± 7.45years while non-diabetic 

group included 60 males and 40 females, with mean age 

of 56.5± 6.56 years.  

In this study it was found that the mean intraocular 

pressures in diabetic patients was 17.61±1.8 mm of Hg 

and in non-diabetic patients was 14.08±1.4 mm of Hg 

which was statistically significant with p-value<0.05. 

The mean intraocular pressure of male diabetic patients 

was 17.43±2.05 mm of Hg and that of females were 

17.78±2.18 mm of Hg (Table 1). It was also observed 

that the mean intraocular pressures in males and 

females diabetic patients between 41 to 60 years of age 

were 18.45±1.24 and 18.71±1.34 mm of Hg 

respectively, which was found to be maximum in 

comparison to all the age groups among diabetic 

individuals. It was noticed that the intraocular pressure 

values were higher in the subjects with diabetes in all 

the age groups (Table 2). However the mean intraocular 

pressure difference within diabetic and non-diabetics 

patients with gender was not statistically significant. 

 

Table 1 

Gender Diabetics(IOP) Non 

Diabetics(IOP) 

Males 17.43 mm of Hg 14.11 mm of Hg 

Females 17.78 mm of Hg 14.26 mm of Hg 

 

Table 2 

Age Diabetcs Non Diabetics 

Male (IOP) Female(IOP) Male (IOP) Female(IOP) 

20-40 16.75±2.13 17.18±2.83 13.31±1.81 13.04±2.11 

41-60 18.45±1.24 18.71±1.34 14.83±1.60 14.64±1.81 

61-80 17.10±1.52 17.46±1.20 14.20±1.52 14.51± 1.36 

 

The study revealed that the mean intraocular pressure was higher in recently diagnosed diabetic patients and in 

those of more than 5 years of duration. The mean intraocular pressure was 17.12 ± 1.30 mm of Hg in diabetic 

patients of less than 1 year of duration, 16.33 ± 2.52 mm of Hg in 1 to 5 years and 17.98 ± 1.92 mm of Hg in more 

than 5 years of duration (Table 3). When the intraocular pressure was compared to the glycaemic status of the 

subjects, a significant difference in the intraocular pressure was observed. It was also found that mean intraocular 

pressure was high in subjects with poor diabetic control (Table 4).  

 

Table 3 

Duration of diabetes IOP in mm of Hg 

<1 year (n=24) 17.12 ± 1.30 

1-5 year (n=38) 16.33 ± 2.52 

>5 year(n=38) 17.98 ± 1.92 

 

Table 4 

Diabetic profile HbA1c%<7% HbA1c% 7-8% HbA1c% >8% 

Number of patients n= 38 n= 34 n= 28 

Mean IOP (Males) 16.53±2.32mm of Hg 17.67±2.66 18.11±2.19 

Mean IOP Females 16.98± 2.44mm of Hg 17.84±2.64 18.32±2.01 

MeanHbA1c% 6.65±0.34 7.44±0.42 8.9±0.87 

 

Discussion 
It is a well-known fact that diabetes mellitus can cause micro vascular damage and may affect the auto 

regulatory action of the blood vessels in the retina and optic nerve. Diabetes has also been found to be associated 

with elevated intraocular pressure and thus it is a possible risk factor for glaucoma and diabetic retinopathy.(10-14) 

However a few studies have reported that diabetes was significantly associated with higher intraocular pressure but 

not in development of glaucoma.(15-18)  

Our results have also supported the hypothesis that diabetic patients with poor glycaemic control have elevated 

intraocular pressure than those of non-diabetic individuals. In this study it was found that the mean intraocular 

pressure of diabetic patients was 17.62 mm of Hg, in which the mean intraocular pressure of male and female 

diabetic patients were 17.43±2.05 and 17.78±2.18 mm of Hg respectively. Though the mean intraocular pressure 

difference between males and females were not significant but it was significantly higher than that of non-diabetic 

subjects. Comparable results were also seen by Anandalakshmi S et al, Khalaj M et al.(1,4) 
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The study also revealed that there is no significant 

association between mean IOP and blood glucose level 

among different age groups, which is in concordance 

with the study done by Kawase K et al, Xu L et al and 

Pimentel LG et al.(16,19,20) However we observed that the 

mean intraocular pressure was higher in subjects with 

poor glycaemic control.  

In this study the mean intraocular pressure of 

diabetic patients with more than five years of duration 

of diabetes was 17.98 ± 1.92 mm of Hg and was in 

consistent with the study conducted by Dielemans I et 

al, which concluded that newly diagnosed diabetes 

mellitus and high levels of blood glucose are associated 

with elevated IOP and high-tension glaucoma. The 

study also found a significant correlation between 

glycemic control and intraocular pressure among 

diabetic patients and a comparable results was also seen 

by Dielemans I.(12) 

 

Conclusion 
The study concluded that the intra-ocular pressure 

was raised in subjects with diabetes as compared to the 

controls. Individuals with a poor glycaemic control 

were more prone to get elevated intra-ocular pressure 

and there was a significant positive correlation between 

IOP and HbA1c levels in patients with diabetic 

retinopathy. Hence the study suggests that the diabetic 

patients should not only be screened for diabetic 

retinopathy but intraocular pressure of these subjects 

with diabetes should also be measured at regular 

intervals. This would help to detect the development of 

ocular hypertension or any early glaucomatous changes. 

Also, the relationship between the two diseases should 

be studied more, to control and reduce glaucoma cases. 
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