
23 

Effect of Duration of Type II Diabetes Mellitus on Intraocular 
Pressure and Central Corneal Thickness 
Sehrish Aslam1, Naila Obaid2, Tehmina Nazir Hussain2, Shumaila Obaid3, Haseeb Ahmed 
Khan4 

Abstract: 
Objective: To find out the effect of duration of type II diabetes mellitus on intraocular pressure 
and central corneal thickness 
Methods: A total of 100 diabetic patients were included in the study after taking approval from 
Ethical Review Committee. Patients were selected for the data collection process in the Eye 
outpatient department. Slit lamp and retinal examinations were performed on all individuals. 
The central corneal thickness (CCT) was determined with a Quantel clinical pachymeter, and 
the intraocular pressure (IOP) was assessed with a Goldman applanation tonometer. Patients 
were divided into two groups based on the duration of their disease: Group A (diabetes less 
than 10 years) and Group B (diabetes more than 10 years). 
Results: The mean age of patients was 47.1±8.94 years in group A and 72.86±6.04 years in 
group B.  
Group A patients were found to have a mean CCT value of 532.400 ± 12.98 micrometer 
while Group B patients had a mean CCT of 553.120 ± 13.23 micrometer (p-value <0.05). 
Mean IOP in group A patients was 18.03 ± 0.749 mmHg and in group B patients was 19.58 
± 1.029 mmHg (p-value <0.05) 
Conclusion: Prolonged duration of type 2 diabetes mellitus (disease duration >10 years) has 
been depicted to be significantly associated with increased Central Corneal Thickness (CCT) 
and raised Intraocular Pressure (IOP). Al-Shifa Journal of Ophthalmology 2025; 21(1): 23-28. 
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Introduction: 
Diabetes mellitus (DM) develops when the 
pancreas is unable to produce enough 
insulin, or when the body becomes insulin 
resistant, resulting in elevated blood 
glucose levels. This can cause micro- and 
macrovascular problems, 
resulting in ocular manifestation such as 
diabetic retinopathy with alterations in 
corneal thickness and intraocular pressure. 
Diabetes patients frequently have corneal 
abnormalities and changes in intraocular 
pressure. Increased corneal thickness and 
edema of the cornea indicate corneal 
dysfunction, but higher IOP has been linked 
to glaucoma.1,2,3 Lee et al. studied type 1 
and 2 insulin-dependent DM patients and 
found that those with diabetes for less than 
ten years had greater corneal morphological 
abnormalities. Their report was 
complicated by the fact that the data from 
the two groups of diabetic individuals were 
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combined.4 Choudhari et al. observed no 
change in CCT in type 2 DM, but identified 
a considerably higher rate of cell loss in 
type 1 DM.5 A recent study found that CCT 
was considerably higher in the diabetic 
group, when compared to non diabetic 
group. Diabetic eye damage has also been 
linked to a prolonged disease duration and 
problems managing glucose levels.6,7 
Patients with type 2 diabetes who are 
unable to obtain effective glucose control 
with oral medicines are frequently treated 
with insulin, either alone or in combination 
with other oral medications. 
Diabetic people have higher IOP compared 
to non-diabetic ones. High IOP and diabetes 
remain risk factors for glaucoma, while 
some authors disagree.8,10,11,12,13 Another 
glaucoma study, the Nurses’ Health Study, 
discovered a link between glaucoma and 
short-duration diabetic condition, whereas 
the Los Angeles Latino Eye Study revealed 
that glaucoma was more common in people 
with long-duration diabetes.11,12 There is a 
need for more research to better understand 
how diabetes affects the cornea and IOP. 
Studies on CCT in diabetic individuals 
either did not include IOP measurements 
from the same subjects, were not well 
controlled, comprised people with 
retinopathy, or were not randomized. Few 
studies have examined the relationship 
between corneal metrics and diabetes 
duration. Additionally, there is a scarcity of 
research on the impact of glucose control 
on corneal parameters and IOP. The 
purpose of our study is to examine CCT and 
IOP in type 2 diabetic patients and relate 
any potential association with prolonged 
duration of disease. 
 
Methodology: 
This is a cross sectional prospective study 
conducted after taking approval from the 
Institutional Ethical Committee. The 
research comprised a total of 100 type 2 
diabetic patients (having diabetes from the 
last 10 years) who visited the Eye OPD at 
the Institute of Ophthalmology, Fauji 
Foundation Hospital, Rawalpindi, from 

September 2021 to February 2022. Before 
enrollment, a comprehensive ophthalmic 
examination, including a complete medical 
history, slit-lamp examination, fundus 
camera retinal examination, and corneal 
topography was conducted on each subject. 
Exclusion criteria included past 
prescription lens use, past glaucoma or 
pseudo exfoliation, clear history of corneal 
illness, individuals with extremely dry eyes 
detected by a tear film breakdown time of 
fewer than 0.3 seconds, present intraocular 
inflammation, those who have undergone 
anterior segmental surgery, having 
comorbid diseases such as hypertension, 
and those who have received laser therapy. 
Patients using any topical medications were 
also excluded, but soft contact lens wearers 
were included in the study only if they 
discontinued contact lens use 24 hours 
before the examination. 
Following selection, patients were then 
divided into two groups: 
Group A (Patients with diabetes mellitus 
<10 years) 
Group B (Patients with diabetes mellitus 
>10 years) 
Slit lamp and retinal examinations were 
performed on all individuals. When 
administering medication for type II 
diabetes, the severity of the condition was 
noted, the corneal thickness was 
determined with a Quantel clinical 
pachymeter, and pressure inside the eye 
was assessed with a Goldman applanation 
tonometer after instillation of fluorescein 
dye and topical anesthetic. Relevant data 
were entered in a proforma, including the 
case numbers, name, gender, age, BMI, 
duration of diabetes mellitus, the thickness 
of the cornea, and intraocular pressure. To 
prevent variables and design prejudices, the 
exclusion criteria were adhered to strictly. 
Sample size was calculated with the help of 
WHO sample size calculator taking 
confidence level of 95%, a total precision 
(d) of 0.5, Mean of IOP in diabetics of 18.32 
and an average standard deviation of the 
population of 2.52, a population sample 
dimension of 100 was chosen.6 Data was 
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analyzed using a statistical analysis tool 
(IBM-SPSS V- 23). For quantitative 
variables such as age, IOP and CCT, Mean 
+/- SD was calculated. Frequency was 
computed for qualitative variable such as 
gender. Pearson correlation coefficient was 
applied to look at the relationship between 
CCT and IOP among diabetic patients. 
Independent sample T test was applied to 
compare CCT along with IOP among the 
two groups of diabetic patients with p- 
value <0.05 being considered statistically 
significant. Linear regression study was 
applied to plot the changes in CCT and IOP 
as the duration of diabetes mellitus 
increases in the patients. 
 
Results: 
Mean ±SD of age of the 100 diabetic 
patients was 59.98 ±15.00 years having an 
age range of 19 to 85 years. Out of 100 
patients, 53 were males and 47 were 
females. The mean ± SD of BMI was 
26.280±2.05 Kg/m2. The current study 
evaluated that mean ± SD of central corneal 
thickness was 542.76 ± 16.68 micrometer 
while the mean ± SD of intraocular pressure 

was 18.81 ± 1.18 mmHg. Among the 
diabetics, 5 of the patients were insulin-
dependent while the rest of the patients 
were not insulin dependent. See Table 1. 
The mean ± SD of age in Group A patients 
was 47.10 ± 8.94 years and in Group B 
patients was 72.86 ± 6.04 years (p-value 
<0.05). The mean ± SD of CCT in Group A 
was 532.40 ± 12.98 micrometer while in 
Group B was 553.12 ± 13.23 micrometer 
(p-value <0.05). The mean ± SD of IOP in 
Group A was 18.03 ± 0.749 mmHg and 
Group B was 19.58 ± 1.02 mmHg. (p-value 
<0.05). Independent sample T test revealed 
that increased CCT and raised IOP was 
found with longer duration of diabetes 
mellitus with p value <0.05. See Table 2. 
Pearson correlation coefficient showed a 
significant relationship between CCT and 
IOP in the diabetic patients ( p-value 
<0.001). See Table 3. 
Linear regression analysis revealed a linear 
relationship for both CCT and IOP when 
compared to the duration of diabetes 
mellitus indicating that more prolonged 
exposure of the disease results in thicker 
corneas and raised intraocular pressure. See 
Figure 1,2. 

 
Table 1: Clinic-demographics of diabetic patients n=100 

Demographics Mean±SD 
Age (years) 59.98 ±15.00 
Gender 
(male: female) 

 
53±47 

BMI (Kg/m2) 26.280±2.05 
CCT (μm) 542.76 ± 16.68 
IOP (mmHg) 18.81 ± 1.18 

 

Table 2: Comparison of age-adjusted intraocular characteristics according to Independent 
sample t- test n=100 

Intraocular characteristics 

Mean±SD Group A 
(Diabetes duration <10 
years) 
n=50 

Mean±SD Group B 
(Diabetes duration 
>10 years) 
n=50 

 
P Value 

Age (years) 47.10± 8.94 72.86± 6.04 <0.001 
CCT (μm) 532.400 ± 12.98 553.120 ± 13.23 <0.001 
IOP (mmHg) 18.03 ± 0.749 19.58 ± 1.029 <0.001 
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Table 3: Association between CCT and IOP in diabetic patients according to Pearson 
correlation coefficient test n=100 

 
Correlations 

Central corneal thickness 
(μm) 

Intraocular pressure 
(mmHg) 

Pearson correlation coefficient .325** .325** 

2- tailed significance <0.001 <0.001 

Number 100 100 

**Correlation is significant at the 0.01 level (2- tailed) 
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Figure 1: Plotting of CCT to compare both groups of diabetic patients 

Figure 2: Plotting of IOP to compare both groups of diabetic patients 



27 
 

Discussion: 
According to our study, the mean ± SD of CCT 
in Group A was 532.40 ± 12.98 micrometer 
while in Group B was 553.12 ± 13.23 
micrometer (p-value <0.05). The mean ± SD of 
IOP in Group A was 18.03 ± 0.749 mmHg and 
Group B was 19.58 ± 1.02 mmHg. (p-value 
<0.05). Independent sample T test revealed that 
increased CCT and raised IOP was found with 
longer duration of diabetes mellitus with p 
value <0.05. 
According to our study, the primary evaluation 
of the association between IOP and CCT in type 
2 diabetic patients was significant according to 
Pearson correlation coefficient. Linear 
regression analysis revealed a linear 
relationship for both CCT and IOP when 
compared to the duration of diabetes mellitus 
indicating that more prolonged exposure of the 
disease results in thicker corneas and raised 
intraocular pressure which is supported by a 
study published by Shih and his colleagues who 
found that diabetes and hyperglycemia are 
associated with thicker CCT.14 This association 
is important because thicker or thinner central 
corneas may lead to either overestimation or 
underestimation of IOP, which is a crucial risk 
factor for glaucoma. In fact, every 25 μm 
increase in CCT was associated with a 1 mm Hg 
change in IOP. Moreover, the study found that 
patients with diabetes had higher IOP, steeper 
corneal curvature, and shorter axial length 
compared to those without diabetes.9 These 
findings highlight the importance of 
considering CCT when interpreting IOP 
measurements in patients with diabetes. Future 
research should investigate employing a 
dynamic contour tonometer to assess IOP in a 
comparable approach. Our study solely reports 
measured CCT and IOP on the same patients 
based on diabetes duration. 
IOP was subsequently evaluated in our study 
using two duration categories: <10 years and 
>10 years. It has been depicted that IOP in 
patients having diabetes >10 years was 
significantly raised. 
Researchers have proposed many explanations 
for observed changes in CCT and IOP, as well 
as their potential interrelationships in diabetic 
patients’ eyes. It has been proposed that 
increased IOP leads the eye to have more cross-
linking of collagen through the glycation 
process, which enhances the rigidity of the 
cornea and sclera to resist the damaging effect 
of increased IOP.7,8,9,15 

The rigidity then translates into higher IOP 
values. Sorbitol accumulates within the diabetic 
corneal endothelium cells and a decrease in 
Na+/K+ ATPase activity promote malfunction 
of the corneal endothelial cell layer, resulting in 
corneal hydration and higher CCT readings. 
Thus, corneal thickness provides indirect 
information on the function of the endothelial 
layer. This relationship should be investigated 
further on a sample of type II diabetes people 
using a tonometer that is unaffected by corneal 
factors.4,15,16 
However, Al-Sereiti et al. found that patients 
with diabetes who had autonomic neuropathy 
had normal intraocular pressure. Autonomic 
denervation has been linked to peripheral 
diabetic neuropathy. It has been proposed that 
in autonomic neuropathy, the pupil/iris 
diameter is reduced, which enhances aqueous 
drainage and lowers the IOP.17 
 

Conclusion: 
Our study concluded that the duration of 
diabetes with type 2 mellitus has been 
depicted to be significantly associated with 
raised intra-ocular pressure. Overall, the 
relationship between CCT and IOP in 
diabetics is complex and multifaceted. 
Further research is needed to fully 
understand the implications of this 
association for glaucoma diagnosis and 
management. Additionally, evaluation of 
corneal endothelial structure might be 
advantageous in diabetic patients with daily 
assessments to stop the visual disability in 
the early period and for early intervention. 
Limitations of our study were that it was a 
single center study. Further multiple 
centered studies should be conducted for 
clinical implication. 
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