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INTRODUCTION 

Glaucoma is a chronic, progressive optic 
neuropathy that is caused by a group of ocular 
conditions resulting in raised intraocular 

pressure, which in turn causes damage to the 
optic nerve and leads to a loss of visual 
function.[1] But glaucoma can occur even with 
ordinary eye pressure. Glaucoma is the 2nd most 
frequent motive of blindness worldwide.[2] It is 

Abstract 

Background: Glaucoma is a group of eye diseases that damage the optic 
nerve, leading to vision loss. The elevated blood sugar levels in diabetes 
and high blood pressure in hypertension can both contribute to the 
development and progression of glaucoma. Effective management of both 
diabetes and hypertension can also help to reduce the risk of developing 
glaucoma. The aim of this study is to assess the evaluation of glaucoma in 
patients with diabetes and hypertension. Material & Methods: This cross-
sectional observational study was carried out in the admitted and 
outpatient department (OPD) patients in the Department of 
Ophthalmology, Dr. Sirajul Islam Medical College and Hospital Ltd, 
Dhaka, Bangladesh from January 2021 to December 2022. Total 160 
patients with glaucoma were included in this study. Results: In our study, 
mean (±SD) age of the study subject were 50.5±9.25 years. Majority of the 
patients had (27.5%) followed by 22 (13.8%) had diabetes and 14 (8.8%) 
had both. For the group with DM and HTN, the mean IOP was 16.25 with 
a 95% Confidence Interval (CI) of 13.25 to 18.43, mean HVFA was -9.12 
with a 95% CI of -16.78 to -1.31 and mean CDR was 0.69 with a 95% CI of 
0.55 to 0.82. For the group without DM and HTN, the mean IOP was 15.62 
with a 95% CI of 14.83 to 16.35, mean HVFA was -5.01 with a 95% CI of -
5.86 to -3.75 and mean CDR for this group was 0.60 with a 95% CI of 0.53 
to 0.68. In the patients with DM and HTN group, there are 13 patients 
(13.8%) with moderate/severe VFD and 1 patient (1.1%) with mild VFD. 
In the patients without DM and HTN group, there are 26 patients (26.7%) 
with moderate/severe VFD and 54 patients (57.4%) with mild VFD. There 
were statistically significant differences (p<0.05) between the groups both 
moderate/severe and mild VFD. Conclusion: We determined that 
patients with HTN and DM had a greater extreme structure of glaucoma 
when in compared with the patients besides these risk factors. 
Hypertension was more common than diabetes. 
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a foremost international issue, inflicting 
substantial ocular morbidity and incapacity due 
to its innovative nature ensuing in an 
irreversible visible loss.[3] Due to its chronicity, 
it is regularly additionally dubbed as a “silent 
killer” of the eye. Patients are generally 
asymptomatic till very superior stage, making 
visible loss irrecoverable with the aid of the time 
they current to an ophthalmologist.[4] Based on 
the morphology of angular iridocorneal, 
glaucoma is divided into the following two 
types: open-angle glaucoma (OAG) and angle-
closed glaucoma.[5] Primary open-angle 
glaucoma (POAG), the most frequent 
glaucoma, is a chronic, progressive, and 
anterior optic neuropathy that is related with 
attribute cupping and atrophy of the optic disc, 
visible area loss, open angles, and no apparent 
causative ocular or systemic conditions.[6] 
POAG accounts owed for almost threequarters 
(74%) of all glaucoma cases.[7,8] Various 
estimates and meta-analysis records exhibit that 
estimated there were 60,500,000 people with 
open-angle glaucoma (OAG) and angle-closure 
glaucoma (ACG) in 2010.[7,9] The worldwide 
prevalence of diabetes among all age groups 
was estimated to be 2.8% in 2000 and 4.4% in 
2030.[10] Some studies have found that Diabetes 
Mellitus is a significant risk factor for 
POAG.[11,12,13,14] The microvascular changes 
seen in diabetes make the optic nerve more 
susceptible to damage from intraocular 
pressure and also affect the retinal and optic 
nerve's vascular autoregulation, leading to 
decreased blood supply and glaucomatous 
optic neuropathy. A longer duration of Diabetes 
Mellitus was found to be associated with a 
higher prevalence of primary open-angle 
glaucoma.[11] The long-term presence of 
hyperglycemia along with dyslipidemia may 

increase the risk of neuronal damage due to 
oxidative stress.[15] Investigations have shown 
that diabetic eyes have a reduced capacity to 
regulate blood flow and exhibit decreased 
retinal blood flow.[16] Ciccone et al.[17] have 
explained the impact of high sugar levels or 
insulin resistance on pre-diabetic patients who 
have a strong family history of Diabetes 
Mellitus. Several studies have considered 
hypertension to be a risk factor for POAG.[18,19] 
Still, there is no convincing explanation for the 
exact mechanism by which systemic 
hypertension and glaucoma are related.[20] The 
present study was therefore conducted to assess 
the evaluation of glaucoma in patients with 
diabetes and hypertension.  

Objective 

To assess the Evaluation of Glaucoma in 
Patients with Diabetes and Hypertension. 

MATERIAL AND METHODS 

This cross-sectional observational study was 
carried out in the admitted and outpatient 
department (OPD) patients in the Department 
of Ophthalmology, Dr. Sirajul Islam Medical 
College and Hospital Ltd, Dhaka, Bangladesh 
from January 2021 to December 2022. Total 160 
patients with glaucoma were included in this 
study. Here, 80 patients had glaucoma as well 
as diabetes or hypertension or both and the rest 
of the 80 patients only had glaucoma. Patients 
with other chronic disease were excluded from 
this study. Consent of the patients and 
guardians were taken before collecting data. 
After collection of data, they were entered into 
computer and statistical analysis of the results 
being obtained by using windows-based 
computer software devised with Statistical 
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Packages for Social Sciences version 22. P value 
of less than 0.05 was considered statistically 
significant. 

RESULTS 

Table I demonstrates the demographic 
characteristics of the study subjects. In our 
study, mean (±SD) age of the study subject were 
50.5±9.25 years. Here majority of the study 
people (33.12%) were in the age group of 50-59 
years. Majority of the study subjects (51.87%) 
were female in our study and 48.13% were 
Male. Figure 1 demonstrates the occurrence of 
Glaucoma in Patients with Diabetes (DM) and 
Hypertension (HTN) patients. Here 
hypertension was the most common disease 
(27.5%) followed by 22 (13.8%) had diabetes and 
14 (8.8%) had both. For comparison, 14 patients 
with both DM and HTN and 80 patients without 
DM and HTN were assessed. Table II shows the 
ocular findings of patients of POAG with DM 
and HTN and without DM and HTN. The 
parameters measured are Intraocular Pressure 
(IOP), Humphrey Visual Field Analysis 
(HVFA), and Cup-Disc Ratio (CDR). For the 
group with DM and HTN, the mean IOP was 
16.25 with a 95% Confidence Interval (CI) of 
13.25 to 18.43, mean HVFA was -9.12 with a 95% 
CI of -16.78 to -1.31 and mean CDR was 0.69 
with a 95% CI of 0.55 to 0.82. For the group 

without DM and HTN, the mean IOP was 15.62 
with a 95% CI of 14.83 to 16.35, mean HVFA was 
-5.01 with a 95% CI of -5.86 to -3.75 and mean 
CDR for this group was 0.60 with a 95% CI of 
0.53 to 0.68. Table III shows the severity of 
Visual Field Defect (VFD) in Patients with 
Diabetes and Hypertension. In the patients with 
DM and HTN group, there are 13 patients 
(13.8%) with moderate/severe VFD and 1 
patient (1.1%) with mild VFD. In the patients 
without DM and HTN group, there are 26 
patients (26.7%) with moderate/severe VFD 
and 54 patients (57.4%) with mild VFD. There 
were statistically significant differences 
(p<0.05) between the groups both 
moderate/severe and mild VFD. 
 

 
Figure 1: Occurrence of Glaucoma in Patients 
with Diabetes and Hypertension (N=160) 

 
Table 1: Demographic characteristics of the study subjects (N=160). 
Characteristics Number of people  Percentage 

Age (Years) <20 6 3.75 

20-29 12 7.5 

30-39 26 16.25 

40-49 35 21.87 

50-59 53 33.12 

≥60 28 17.5 

Mean± SD 50.5±9.25 
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Sex Male 77 48.13 

Female 83 51.87 

 
Table 2: Ocular findings of patients of POAG with DM and HTN and without DM and HTN (N=94). 
Parameters Mean 95% CI 

Patients with DM and HTN Intraocular pressure (IOP) 16.25 13.25 to 18.43 

Humphrey visual field analysis (HVFA) -9.12 -16.78 to -1.31 

Cup-disc ratio (CDR) 0.69 0.55 to 0.82 

Patients without DM and HTN Intraocular pressure (IOP) 15.62 14.83 to 16.35 

Humphrey visual field analysis (HVFA) -5.01 −5.86 to −3.75 

Cup-disc ratio (CDR) 0.60 0.53 to 0.68 

 
Table 3: Severity of Visual Field Defect (VFD) in Patients with Diabetes and Hypertension (N=94).  
VFD Patients with DM and HTN 

(n=14) 

Patients without DM and 

HTN (n=80) 

P value 

N % n % 

Moderate/Severe 13 13.8 26 27.7 0.0307 

Mild 1 1.1 54 57.4 < 0.0001 

 
DISCUSSION 

Glaucoma is the most typical cause of total 
blindness worldwide. According to study 
conducted by the WHO, glaucoma is thought to 
have caused the blindness of 3.2 million people 
globally.[21] Despite the evaluation of a number 
of risk factors for the emergence of POAG, 
research in this area is still ongoing.[22] 
Additionally, several research discovered that 
DM may be a risk factor for POAG.[11,12,19] The 
connection between DM and POAG is still 
debatable, though.[23] It has long been assumed 
that among vascular variables, systemic HTN 
may raise IOP primarily through ciliary body 
overproduction or impeded aqueous humor 
outflow.[24] However, there is still disagreement 
and uncertainty about this connection. While 
some research point to systemic HTN as a risk 
factor for glaucoma, others show that low 
systemic BP is more hazardous and poses a 
significant risk for the onset and progression of 

glaucoma.[25,26] The current study was 
conducted to assess the evaluation of glaucoma 
in patients with diabetes and hypertension. In 
our study, mean (±SD) age of the study subject 
were 50.5±9.25 years. The prevalence of 
glaucoma among individuals of 50-59 years old 
was highest (33.12%). In the study of Varma R 
et al.[27] among the 3939 participants, mean age 
was 54.7 ± 10.5 years which is similar to our 
study. Majority of the study subjects (51.87%) 
were female in our study and 48.13% were Male 
which is similar to other studies.[28,29] In our 
study, hypertension was the most common 
disease (27.5%) followed by 22 (13.8%) had 
diabetes and 14 (8.8%) had both. This was 
comparable with the study of Garg et al,[30] 
where HTN was seen in 35.1% of their 
participants. For the group with DM and HTN, 
the mean Intraocular Pressure (IOP) was 16.25 
with a 95% Confidence Interval (CI) of 13.25 to 
18.43, mean Humphrey Visual Field Analysis 
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(HVFA), was -9.12 with a 95% CI of -16.78 to -
1.31 and mean Cup-Disc Ratio (CDR) was 0.69 
with a 95% CI of 0.55 to 0.82. For the group 
without DM and HTN, the mean IOP was 15.62 
with a 95% CI of 14.83 to 16.35, mean HVFA was 
-5.01 with a 95% CI of -5.86 to -3.75 and mean 
CDR for this group was 0.60 with a 95% CI of 
0.53 to 0.68. In the patients with DM and HTN 
group, there are 13 patients (13.8%) with 
moderate/severe VFD and 1 patient (1.1%) with 
mild VFD. In the patients without DM and HTN 
group, there are 26 patients (26.7%) with 
moderate/severe VFD and 54 patients (57.4%) 
with mild VFD. There were statistically 
significant differences (p<0.05) between the 
groups both moderate/severe and mild VFD. In 
a study conducted by Khatri A et al,[28] they 
found that the mean IOP in patients with both 
DM and HTN was 16.0 (95% CI: 13.9 to 18.0, 
p<0.05), mean VFD of −9.08 (95% CI: −16.9 to 
−1.27 p<0.05), and mean CDR of 0.68 (95% CI: 
0.571 to 0.785, p<0.05). In comparison, the 
patient without DM and HTN had a mean IOP 
of 15.7 (95% CI: 14.9 to 16.5, p<0.05), mean VFD 
of −4.85 (95% CI: −5.83 to −3.86, p<0.05), and 
mean CDR of 0.61 (95% CI: 0.58 to 0.65, p<0.05). 
The comparison shows that the participants 
with DM and HTN have higher chances of 
having severe VFD compared with the 

participants without DM (OR 19.9, 95% CI: 2.52 
to 156.8, p=0.0046). Their findings are in line 
with our study. In another study of Mitchell P 
et al,[31] IOP was consistently slightly higher in 
people with diabetes. 

Limitations of The Study 

In our study, there was small sample size and 
absence of control for comparison. Study 
population was selected from one center in 
Dhaka city, so may not represent wider 
population. The study was conducted at a short 
period of time. 

CONCLUSIONS 

We determined that patients with HTN and DM 
had a greater extreme structure of glaucoma 
when in compared with the patients besides 
these risk factors. Hypertension was more 
common than diabetes. Patients with these risk 
elements may want to signify “high-risk 
patients” and need to be recognized and be 
defined about the condition. A well 
documentation of the preceding investigation is 
an ought to analyze the rate of development and 
modification in the therapy may additionally be 
required accordingly. 
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