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ABSTRACT 

Objective: To determine mean intraocular pressure (IOP) in patients with type 2 diabetes mellitus. 
Study Design: Descriptive cross sectional study. 
Place and Duration of Study: The study was conducted at Ophthalmology department of Combined Military 
Hospital Peshawar, from Mar 2014 to Sep 2014. 
Patients and Methods: A total of 182 eyes (91 patients) were included in this study. All patients were subjected to 
slit lamp examination and dilated fundus examination. HbA1c levels were carried out by standard laboratory 
procedures. IOP of right and left eye was measured routinely one time (between 1000-1200 hrs) through Gold 
mann aplanation tonometer. 
Results: Age of the patients ranged from 40 to 59 years. There were 52% males (48) and 47.3% females (43).    
Mean values of age, HbA1c and duration of DM were 51.44 ± 5.04, 7.36 ± 0.54 and 9.16 ± 4.95, respectively.     
Mean IOP was 19.43 ± 2.98 in right and 19.52 ± 2.73 in left eyes of type 2 diabetic patients.  
Conclusion: The mean intra-ocular pressure appeared to be higher than normal in diabetic population.   
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INTRODUCTION 

Intraocular pressure (IOP) is defined as fluid 
pressure inside eye. The value of IOP in general 
population range from 11-21mm of Hg, however 
there is no absolute pathological point. IOP    
more than 21mm of Hg is generally considered as 
abnormally raised1. The intraocular pressure is a 
balance between the production and drainage     
of aqueous humour. An abnormally high IOP 
reading indicates that either the eye is produc- 
ing too much fluid, or that it is not draining 
properly2. Intraocular pressure (IOP) is the 
strongest known risk factors for the develop-
ment of glaucoma, which leads to irreversible 
visual loss. Diabetes mellitus is a multisystem 
disorder that is characterized by hypergly-   
cemia secondary to deficiency of insulin. The 
prevalence of diabetes mellitus is growing 
rapidly worldwide affecting 285 million people 

and this is expected to rise further affecting  
about 438 million by the year 20303. Developing 
Countries have more than 70% of all diabetic 
population and the prevalence of DM was  
13.14% in Pakistan in 20084. Large population 
based studies have shown diabetes to be a risk 
factor for the development of open angle glau-
coma5. Various authors have concluded that a 
significant relation exist between high IOP and 
diabetes, however the underlying etiology is     
not clear6,7. Some authors found a higher mean 
IOP in diabetic patient as compared to healthly 
individuals2. However, some studies could not 
find an association between diabetes and glau-
coma8. No data of IOP isavailable so far in       
local diabetic population and in different inter- 
national studies variable results have been 
published with regards to IOP levels in diabetics. 
Therefore this study was aimed at analysis of   
IOP levels in diabetics in our target population. 
So the rationale of the study was based on the 
fact that if IOP levels were found to be higher 
than normal which is would be more than 21   
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mm of Hg, in local diabetic populace, it would 
provide a critical support not only for carrying 
out routine assessment of IOP in diabetics but 
also in operated cases and will definitely offer a 
staunch basis and preventive measure for 
conceivable complications including irreversible 
visual loss. 

MATERIAL AND METHODS 

The descriptive cross-sectional study was 
conducted at Ophthalmology, department of 
Combined Military Hospital Peshawar from Mar 
2014 to Sep 2014. After taking permission from 
hospital ethical committee, patients fulfilling    
the inclusion criteria (Individuals between          
40-59 years of age irrespective of gender and 
having HbA1c=or >6.5%) and exclusion Criteria 
(cases having corneal disease, uveitis, ocular 
inflam-matory disease, fundus diseases including 

diabetic retinopathy, any intraocular surgery e.g 
cataract, vitrectomy, glaucoma or buckling 
surgery, primary or secondary glaucoma and 
those using IOP lowering treatments) were 
selected through non probability purposive 
sampling. Sample size was calculated by WHO 
calculator which appeared to be 182 eyes. Popu-
lation mean of 20.4, while standard deviation     
of 3.44 and confidence interval of 95% with 
precision of 0.05 were utilized to calculate the 
sample size. Patients were explained about the 
study and a written consent was taken from      
the willing patients. All patients were subjected 
to slit lamp examination and dilated fundus 
examination. HbA1c levels were carried out by 
standard laboratory procedures. IOP of right   

and left eye was measured routinely one time 
(between 1000-1200 Hrs) through goldmann 
applanation tonometer which is a gold standard 
for IOP measurement. IOP between 5 and 21 mm 
of Hg will be considered as normal while       
more than 21mm of Hg will be considered as 
higher than normal. All the data was collected 
and recorded in an especially prepared Per- 
forma attached as Annex A. Confidentiality of the 
patient’s record was maintained. Data analysis 
was computer based with the use of SPSS version 
10. Mean and standard deviation was calculated 
for quantitative data like age, HbA1c, duration of 
DM and IOP. Frequency as percentage for gender 
and glycemic control. 

RESULTS 

A total of 182 eyes (91 patients) were 
included in this study during the study period   

of six months from 10 Mar 2014 to 09 Sep 2014. 
Regarding age distribution, 36 patients (39.6%) 
were between 40-50 years and 55 patients (60.4%) 
were between 51-59 years of age. Mean age of the 
patients was 51.44 ± 5.04. There were 48 males 
(52.7%) and 43 females (47.3%). Mean values of 
age, HbA1c and duration of DM are given in 
table-I, while mean IOP distribution in patients 
with type 2 diabetes mellitus isdepicted in    
table-II. IOP between 11-21mmHg was observed 
in 67 right eyes and IOP >22 mmHg was seen in 
24 right eyes. Similarly IOP 11-21mmHg was 
observed in 63 left eyes and IOP >22 mmHg was 
seen in 28 left eyes. Mean IOP with regard to 
gender and age presented in tables-III & IV. 

Table-I: Mean values of age, HbA1c and duration of diabetes mellitus. 
Variables Mean Standard deviation 

Age 51.44 5.04 
HbA1c (%) 7.36 0.54 
Duration of diabetes mellitus (DM) 9.16 4.95 
Table-II: Distribution of intraocular pressure in patients with type 2 diabetes mellitus 

Eyes 
Intraocular Pressure 

Total 
11-21 (mmHg) >22 (mmHg) 

Right 67 (73.6%) 24 (26.3%) 91 
Left 63 (69.8%) 28 (30.2%) 91 
Total 130 (71.4%) 52 (28.5%) 182 
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DISCUSSION 

Diabetes mellitus is a multisystem multi-
factorial disorder which is associated with   
insulin deficiency that leads to hyperglycemia. 
The persistent hyperglycemia in diabetic patients 
leads to long-term damage, dysfunction, and     
the failure of multiple organs in the form of 
retinopathy, neuropathy and nephropathy. 
Diabetes mellitus is an important risk factor      
for various ocular manifestations. It has emerged      
as a major cause of vision loss and visual dis-
ability worldwide9. Diabetes, besides its other 
ocular manifestations, also affects the intra-ocular 

pressure10. Numerous large population based 
studies have shown diabetes to be a risk factor   
for the development of open angle glaucoma 
(OAG)5. However, some studies have found no 
association between the ssame11. We in our study 
also found mean IOP towards higher side and 
significant percentage of patients with IOP      
even higher than the normal range (table-II). The 
relationship between elevated intra-ocular 
pressure, diabetes, glycatedhemoglobin (HbA1c), 
and insulin resistance has been well documented 
in several studies12. Study conducted by Davies et 

al compared glucose levels in aqueous humor     
of diabetic versus non diabetic individuals. He 
found out that glucose level was significantly 
higher (3.2 mM vs. 7.8 mM) in diabetic patients13. 
The increased incidence of glaucoma in diabetic 
patients has been claimed by various authors, 
however the exact etiology has not been defined 
so far. One proposed mechanism is that hyper-
glycemia induce changes in trabecular meshwork 
which increase the outflow resistance and raise 
intraocular pressure13. The mechanism behind 
development of glaucomatous optic nerve 
damage is primarily related to the higher IOP, 

however this can be direct mechanical damage or 
indirectly by inducing ischemia of optic nerve 
head14,15. In addition to altering the vascular 
tissues, neuronal and metabolic functions of 
retina is also altered in diabetes mellitus, which 
make the retinal neurons more prone to glauco-
matous damage16,17. It appears logical to consider 
that a poor glycaemic control in subjects with 
diabetes mellitus, with a prolonged insult to the 
retina, would be associated with a higher risk of 
primary open angle glaucoma. Several longer and 
larger surveys have concluded that there exists a 

Table-III: Mean intraocular pressure complete in patients with type-2 diabetes mellitus. 

Gender Eyes 
Intraocular Pressure (IOP) mmHg 

Mean SD p-value 

Male 
Right 19.43 2.98 0.82 
Left 18.92 2.74 0.22 

Female 
Right 19.14 2.73 0.89 
Left 19.96 3.14 0.62 

 n=182 
Table-IV: Mean intraocular pressure complete with regard to age. 

Age 
Intraocular Pressure (IOP) mmHg 

Mean Standard deviation 
Right eye (91) 
40-50 17.72 2.73 
51-59 20.55 2.61 
p-value 0.001 
Left eye (91) 

40-50 18.17 2.22 
51-59 20.40 2.69 
p-value 0.001 
n=182 
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significant correlation between poor glycemic 
control and higher IOP in diabetic patients18.      
In addition to the fact that mean IOP of our   
study group that included diabetic patients     
was higher, we also found out that the patients 
with age more than 50 years also had statistically 
significant higher IOP than their counterparts 
with age less than 50 years (table-IV, p=0.001). 
Moreover, it was also revealed that the difference 
of mean  IOP between right and left eye as well as  
between male and female patients was statis-
tically insignificant (table-III). Wu et al and 
Memarzadeh et al found a higher IOP among 
women with diabetes while Kawase et al could 
not conclude any such gender predisposition19-21. 

CONCLUSION 

We can conclude that the intra-ocular 
pressure appeared to be higher than normal in 
subjects with diabetes. Therefore, IOP of subjects 
with diabetes should be measured routinely at 
regular intervals to detect the development of 
ocular hypertension at an early stage. 
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