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Abstract

Background: This study showed the prevalence of glaucoma in diabetic patients. this cross-sectional survey estimated the 
presence of glaucoma and its determinants in patients of type 2 diabetes mellitus who visited tertiary care hospital in Lahore, 
Pakistan.
Methods: A hospital-based cross-sectional study was carried out in the department of ophthalmology at tertiary hospital 
Lahore, Pakistan. a total of 62 diabetic patients attending the eye OPD at tertiary hospital, Lahore was included in the study 
according to the inclusion criterion after taking prior consent from each patient. then, an ophthalmologist examined both eyes 
of all the patients comprehensively for the presence of glaucoma including measurement of IOP by applanation tonometry. the 
optic disc examination by stereoscopic slit lamp was also done for each patient. Glaucoma was defined as IOP >21mmhg and 
cup-disc ratio >0.03 with a pale neuroretinas rim.
Results: A total of 62 diabetic patients participated in the study, out of which 30 were males and 32 were females. The mean 
age of the participants was 56.04 ± 12.09. The mean age of diabetic females having glaucoma was 58.25 ± 9.94 and the mean 
age of males was 58.36 ±11.12. The ethnicity of all the patients was Punjabi and their diet contained both vegetables and meat. 
10 out of 62 patients (16%) had moderate socioeconomic status while 52 out of 62 (84%) had poor socioeconomic status. on 
observation of the hereditary characteristics, 4 patients (6.45%) reported a positive family history of glaucoma. Only 1 patient 
had previous knowledge of the relationship between glaucoma and the eye.
Conclusions: Out of 62 diabetic patients who visited the ophthalmology department, 32.25% of them had glaucoma. Regular 
glaucoma screening for diabetic retinopathy results in manageable cases of glaucoma.
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Introduction
Diabetes mellitus refers to a group of disorders characterized 
by increased blood glucose levels. An increase in blood levels 
of glucose occurs either due to diminished insulin production 
caused by the destruction of beta cells or due to resistance of 
the body cells to normal insulin levels or both. The chronically 
increased blood glucose levels and metabolic abnormalities of 
diabetes are often associated with secondary damage to mul-
tiple organ systems, especially the kidneys, eyes, nerves and 
blood vessels.

The world health organization (who) has declared that the in-
cidence of diabetes is increasing rapidly worldwide, which has 
become a major public health concern. The global prevalence 
of diabetes was estimated to be 2.8% in 2000 and is predicted 
to be 4.4% in 2030 [1].

Glaucoma is defined as optic nerve damage which is progres-
sive and is caused by a group of ocular conditions led by raised 
intra-ocular pressure, characteristic visual field defects and 

distinctive changes in the cup of the optic nerve. Most people 
with glaucoma have elevated intra-ocular pressure, although 
some having characteristic optic nerve and visual field changes 
have normal intraocular pressure. studies indicate that 40% of 
people with glaucoma have normal IOP [2].

Glaucoma development in people depends upon a large num-
ber of risk factors such as age (the elderly is at increased risk), 
race, first-degree relatives of patients, myopes, and diabetics. 
people who stress a lot and are nervous, present with an un-
stable vasomotor system are more prone to glaucoma develop-
ment.

Primary open angle glaucoma is the most common of all types 
of glaucoma. It is a painless condition with an insidious onset 
and raised intra-ocular pressure while the angle of the anterior 
chamber of the eye is wide open. The elevation of intraocular 
pressure results from more resistance to the outflow of aqueous 
humour in trabecular meshworks. Although the cause of resis-
tance in trabecular meshwork is not known clearly, it is thought 
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to be associated with a genetic basis. several studies indicate 
that vascular diseases such as diabetes mellitus damage the mi-
crovascular of the retina and cause the death of retinal cells 
which causes increased pressure in the eye that ultimately leads 
to glaucoma [3]. Recently, poag has been seen most commonly 
in diabetics in many studies taking diabetes mellitus as one 
of the major risk factors for glaucoma [4]. NVG (Neovascu-
lar Glaucoma) is also a complication of glaucoma where leaky 
new vessels grow in the iris and block the eye’s natural drain-
age system that leads to glaucoma.

Based on “vision-2020 initiatives”, glaucoma and diabetic 
retinopathy are becoming leading causes of eye defects world-
wide. If comprehensive health care screening techniques are 
developed in secondary and tertiary care hospitals, severe 
blindness caused by glaucoma can be detected early and pre-
vented, as nowadays, diabetics are being screened for diabetic 
retinopathy and its various types [5]. 

Obviously, vast scale studies on the association between POAG 
and diabetes mellitus are to be done to increase awareness in 
the community, which will eventually lead to the development 
of screening techniques. In Pakistan, few studies are done in 
some large cities while wide scale research studies need to be 
done. According to research studies done worldwide, the asso-
ciation between POAG and DM varies widely as some studies 
indicate no correlation between glaucoma and diabetes [6].

Glaucoma causes irreversible blindness globally. It has be-
come a public health issue and there is a need to introduce new 
health polices at the national level and to ensure that its screen-
ing is done in all areas in a country, including urban and rural 
[7]. It is measured by several techniques, such as gonioscopy, 
fundoscopy, perimetry and, including those that evaluate IOP 
in patients, such as tonometry. Some studies indicate slightly 
raised IOP among diabetics as compared to non-diabetics, but 
this IOP variation is relatively small and not well established 
clinically [8]. Diabetes mellitus causes microvascular abnor-
malities that lead to diabetic retinopathy, which is well known 
and proved. Now several studies taking place globally provide 
evidence that glaucoma and diabetes mellitus have similar risk 
factors and pathology and elevated fasting glucose ultimately 
leads to glaucoma [9].

To reduce the burden of disease on the health care system 
caused by diabetes and its complications, early screening tech-
niques for visual disturbances and end organ damage in dia-
betic patients should be introduced in tertiary care hospitals, 
as decreased vision impairs the quality of life at all ages, espe-
cially the working age [10].

Materials and Methods
Study Sample
A hospital-based cross-sectional study was conducted to deter-
mine the prevalence of glaucoma among the diabetic patients 
attending the tertiary care Hospital, Lahore's Department of 
Ophthalmology’s OPD. Prior to conducting this research proj-
ect and collection of data, the Institutional Review Board (IRB) 
gave its approval for the conduction of the study. The sample 
size for assessing the prevalence of glaucoma among diabetic 
patients who visited the Mayo Hospital’s OPD was computed 
using a confidence level of 95%, absolute precision of 10%, 
and an estimated percentage of prevalence of glaucoma of 20% 
[1]. By using the following formula

n= Z2
1-α/2P (1-P)

where Z1-α/2=  d2

Confidence level 95 percent=1.96
P=Prevalence 20 percent
q=1-p
d=Absolute precision 10 percent

The final sample size for assessing the prevalence of glaucoma 
among the diabetic patients attending the eye department’s 
OPD was 62 patients who met the inclusion criteria. Simple 
random sampling was done using the convenient method. 
From December 2022 to February 2023, a three-month study 
was conducted. Patients were selected according to the inclu-
sion criterion of this research study. After receiving Institu-
tional Review Board (IRB) permission, patients were selected 
based on the study's inclusion criterion.

Inclusion criterion:
Diabetic patients who were at least 18 years old. All diabetic 
patients who visited the Eye OPD between December 2022 and 
February 2023 and agreed to participate in the study. Patients 
with diabetes were confirmed by following the standard diag-
nostic criterion recommended by the American Diabetic As-
sociation (ADA) [11].

Exclusion Criterion:
Patients who did not meet the ADA criterion for diabetes. Pa-
tients who had any active eye disease, such as conjunctivitis or 
iridiocyclitis, as well as those on diabetogenic drugs or those 
with a history of trauma related to glaucomatous damage were 
all excluded.

Development of glaucoma assessment questionnaire and 
procedure
 For these individuals, a detailed semi-structured questionnaire 
was created, which included questions based on previously 
conducted research of a similar nature found after significant 
literature review. The questions were simple and asked about 
their personal information such as age, sex, race, diet, fam-
ily history, diabetic disease history, understanding of the asso-
ciation between diabetes and glaucoma [1]. A separate section 
was also introduced for recording the results of their glaucoma 
clinical examination. After presenting the aims of our research 
project and the technique of clinical examination for the as-
sessment of glaucoma to each patient, written informed con-
sent was taken from each patient who met the inclusion criteria 
and was willing to participate in the research study.

Then, using the ADA’s recommended criterion, fasting and 
postprandial blood sugar levels as well as the clinical history 
were recorded for the confirmation of diabetes mellitus. The 
participation of diabetic patients in this study was entirely vol-
untary and confidentiality was guaranteed. All of the selected 
patients filled out the questionnaire for personal data, demo-
graphic data, diabetes disease history and knowledge after 
written informed consent [2]. Then, an expert ophthalmologist 
from the Mayo Hospital Lahore's department of ophthalmol-
ogy evaluated both eyes of all those diabetic patients compre-
hensively for the existence of glaucoma, including measuring 
their IOP (intra ocular pressure) using applanation tonometry. 
Each patient had an optic disc examination using a stereoscopic 
slit lamp as well as evaluation of the anterior chamber drainage 
angle by gonioscopy. IOP (intraocular pressure) greater than 
21mmHg and CDR (cup-disc-ratio) more than 0.7 or a differ-
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ence of 0.2 between the two eyes with a pale neuroretinal rim 
was considered glaucoma.

Statistical analysis
Statistical Packages for Social Sciences was used to conduct 
the statistical analysis [12].
The completeness of the response part as well as the clinical 
data section of the questionnaires were evaluated. Only ques-
tionnaires that were completely filled out, including the clini-
cal examination section, were considered for analysis. Percent-
ages, tables and mean standard deviations have been used to 
present data.

Results
A total of 62 diabetic patients participated in the study. Out of 
that, 30 were males and 32 were females. The mean age of the 
participants is 56.04 ± 12.09. The mean age of diabetic females 
having glaucoma is 58.25 ± 9.94 and of males is 58.36 ±11.12. 
The ethnicity of all the patients was Punjabi and their diet con-
tained both vegetables and meat. 10 out of 62 patients (16%) 
have moderate socioeconomic status while 52 out of 62 (84%) 
have poor socioeconomic status.

On observation of the hereditary characteristics, 4 patients 
(6.45%) reported a positive family history of glaucoma.

Only 1 patient had previous knowledge of the relationship be-
tween glaucoma and eye problems. 

The number of years for which diabetes mellitus was present 
in the glaucoma patients was 7.1± 7.45 years. The mean IOP 
in diabetic patients who have glaucoma was 22.25 ± 12.14 mm 
Hg and the mean CD ratio was 0.53 ± 0.24.

46.77% of the study population were males and 53.23% were 
females (Table 1).

Out of 62 diabetic patients who visited the Ophthalmology de-
partment 32.25% of them had glaucoma (Table 2,3). Out of 
32.25 percent of diabetic patients with glaucoma, 55 percent 
were male and 45 percent were female.
85% of the patients having glaucoma were poor (Table 4).
Only 3 diabetic patients having glaucoma reported a positive 
family history (Table 5).

Table 1: Distribution of males and females in the study 
population (n = 62).

Table 2: Distribution of glaucoma patients in the study popu-
lation (n = 62).

Table 4: Distribution of glaucoma in diabetic patients based 
on socioeconomic status (n = 20).

Table 5: Distribution of glaucoma in diabetic patients based 
on family history (n = 20).

Sex Frequency Percentage
Male 29 46.77
Female 33 53.23

The presence of glaucoma Frequency Percentage
Yes 20 32.25
No 42 67.75

Table 3: Distribution of glaucoma in diabetic patients based 
on sex (n = 20).

Socioeconomic Status Frequency Percentage
Poor 17 85
Moderate 03 15

Sex Frequency Percentage
Male 11 55
Female 09 45

Family History Frequency Percentage
Positive 03 15
Moderate 17 85

Discussion
Diabetes mellitus has become a leading cause of many of the 
ocular diseases including glaucoma. Diabetes mellitus has 
a damaging effect on the microvasculature of the eye. Long 
standing hyperglycemia and lipid dysregulation also increase 
the risk of neuronal stress damage, suggesting that diabetic 
patients are at significantly increased risk of developing glau-
coma [13-15]. 

According to a study done by the American diabetes associa-
tion, the risk of glaucoma is 1.6 -4.7 times more in diabetics 
than in non-diabetic individuals. In our study that was contin-
ued for about 2 months, 62 patients who visited ophthalmology 
department OPD, Mayo hospital Lahore were examined and 
questioned individually. Among these 62 patients, 32.25% of 
patients were diagnosed with glaucoma while the prevalence 
of glaucoma in a study done in East Sikkim was found to be 
20% [1]. Moreover, according to the Tema Eye Survey, the 
prevalence was 6.8% overall, increasing from 3.7% among 40 
to 49 years old to 14.6% among those 80 years and older [16]. 
In consonance with our study and the results obtained from 
other studies suggest that prevalence is more among diabet-
ics because, based on the study done by Amy E Cha et al, in 
which they compared diabetic adults with non-diabetics, they 
found that adults with diabetes are more likely to develop eye 
disorders including glaucoma, cataract and diabetic retinopa-
thy [17]. 

The mean age of the patients that participated in our study was 
56.04+12.09 years. And the age of diabetic patients is another 
highly important risk factor for glaucoma. There could be sev-
eral reasons why the prevalence of glaucoma increases with 
age. One of the studies has shown that aging reduces the area 
of trabecular lumen that can lead to decreased aqueous outflow 
[18]. Age related retro bulbar hemodynamic changes may con-
tribute to an increased risk of glaucoma [18]. As claimed by the 
study done on the adult population of Shahrud, Iran, glaucoma 
prevalence was 0.9% in the 40-44 years age group and signifi-
cantly increased to 3.55% in the 60-64 years age group [19]. It 
indicates that subjects aged between 56-70 are more prone to 
develop glaucoma. 

According to our study, 85% of patients having glaucoma 
were poor socio-economically. That might be the reason for 
prevalence, as those patients could not afford proper medica-
tion and routine examination and this also becomes the reason 
for not detecting glaucoma and other eye problems earlier. In 
our study, out of the patients with glaucoma, 55% were males 
and 45% were females. So, we found that the risk of develop-
ing glaucoma is more among males as compared to females 
as proven by another study in which prevalence among males 
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