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ABSTRACT 

 

Primary open angle glaucoma (POAG) is a 

multifactorial chronic optic neuropathy, 

characterized by progressive loss of retinal 

ganglion cells (RGC), leading to structural 

damage to the optic nerve head (ONH), retinal 

nerve fiber layer (RNFL), with visual field 

defects. This study was carried out at the 

Department of Optometry Teaching Clinic, 

Federal University of Technology, Owerri, Imo 

State, Nigeria to determine the correlation 

between intraocular pressure and blood glucose 

levels in patients with primary open-angle 

glaucoma. A total of 37 subjects, 14 males and 

23 females were used for the study. The Accu 

Chek glucometer was used to measure the 

random blood glucose level and the intraocular 

pressure was measured using the Perkins 

applanation tonometer. Results showed that the 

mean intraocular pressure was 16.57±3.97 while 

the mean random blood glucose level was 

168.43±108.48. SPSS version 23 data analysis 

using the Pearson Product Moment Correlation 

Coefficient at 0.05 level of significance and 

95% confidence interval revealed that there was 

no correlation between intraocular pressure level 

and random blood glucose level (P > 0.05). It 

was recommended that patients with primary 

open-angle glaucoma should frequently monitor 

their blood glucose levels. 
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INTRODUCTION 

Glaucoma is characterized by a progressive 

optic neuropathy, including chronic axonal 

damage and retinal ganglion cell (RGC) 

loss. [1] It affects the eye and is associated 

with an increased intraocular pressure 

(IOP), which also constitutes the only 

modifiable risk factor[2] in glaucoma 

management. When left untreated, patients 

may gradually experience a visual field loss, 

and even lose their sight completely. It is 

the number one cause of irreversible vision 

loss and the second leading cause of 

blindness around the globe. [3,4] Glaucoma 

involves a progressive loss of retinal 

ganglion cells (RGC) [5] and characteristic 

changes in neuroretinal rim tissue in the 

optic nerve head (ONH) which are 

accompanied by visual field (VF) 

constriction. [6] This eye disease, which is a 

leading cause of irreversible blindness 

worldwide, has generated a major public 

health problem. Intraocular pressure (IOP) 

is determined by the balance between 

aqueous humour production and outflow, 

and IOP homeostasis is primarily 

maintained by changes in aqueous humour 

outflow resistance. [7] Epidemiological 

studies[8] have suggested that IOP is affected 

by several factors, including non-modifiable 

risk factors, such as age, race, refraction, 

and central corneal thickness (CCT), and 

modifiable risk factors, such as blood 

pressure (BP), physical activity, and obesity. 

Elevated IOP may cause glaucomatous optic 
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nerve damage and subsequent visual field 

deficits. [9] Evaluation of the optic disc is an 

indicator for progression of glaucoma 

disease. [10] The optic disc is a small blind 

spot on the surface of the retina and is 

composed of RGC axons, which at the 

surface of the disc bend highly to exit the 

eye through the lamina cribrosa. [11]  

In Primary open-angle glaucoma, the 

trabecular meshwork undergoes 

morphological changes over time, resulting 

in progressive impairment of drainage 

although it remains anatomically open. 

Primary open angle glaucoma (POAG) is 

the most common type and accounts for 

74% of all glaucoma cases. [10] The 

consequent rise in IOP is transmitted to the 

optic disc and is eventually responsible for 

atrophy and nerve fibre damage. [11] POAG 

is characterized by major risk factors of 

high IOP often greater than 21 mmHg, 

strong genetic tendency and age, mostly 

adults and older patients. It is chronic, 

generally bilateral, slowly progressive and 

insidious in onset. [6] POAG is mostly 

asymmetrical, with difference in cupping of 

more than 0.2, more severe in one eye than 

the other and with absence of underlying 

cause. [12] It is asymptomatic until visual 

impairment occurs. The irido-cornea 

(filtration) angle in POAG is usually open 

or wide, devoid of any narrowing tendency, 

with a normal anterior chamber depth. It is 

mainly characterized by glaucomatous optic 

neuropathy, with thinning of the temporal 

disc margin. Owing to the slow progression 

of the disease, POAG remains 

asymptomatic until central vision is 

affected. It does not present with headache, 

eye pain or loss of visual acuity. This 

increases the challenge to diagnose and treat 

open-angle glaucoma. [13]  

Diabetes mellitus is a chronic disease 

caused by the inability of the body to 

produce insulin or consume sugar. [14] In 

diabetics, either the pancreas is not capable 

of producing sufficient insulin, or cells 

might not be able to appropriately respond 

to insulin. Hyperglycaemia, also called 

raised blood glucose or raised blood sugar, 

is a common effect of uncontrolled diabetes 

and over time leads to serious damage to 

many of the body's systems, especially the 

nerves and blood vessels. [15] Diabetes 

Mellitus (DM) is a major public health 

problem and the disease burden is 

increasing day by day. It has been estimated 

that there were 451 million people (Age 18-

99 years) with diabetes in 2017 and this 

figure might increase to 693 million by 

2045 globally. [14] According to WHO[16], 

the number of people with diabetes rose 

from 108 million in 1980 to 422 million in 

2014. Prevalence has been rising more 

rapidly in low- and middle-income countries 

than in high-income countries. [17] The 

global prevalence of diabetes was estimated 

to be 476 million people in 2017 and is 

expected to increase to 571 million people 

in 2025. [18] The International Diabetes 

Federation states that the prevalence of DM 

will be 9.9% and the number of people with 

DM will rise to 552 million people by 2030. 

[18] The objective of this study is to 

investigate the correlation of intraocular 

pressure and random blood glucose levels in 

patients with Primary Open-Angle 

Glaucoma. 

 

MATERIALS AND METHODS 

This study was a clinical study carried out at 

the Department of Optometry Teaching 

Clinic, Federal University of Technology, 

Owerri, Imo state, Nigeria. An informed 

consent was gotten from all the subjects 

who were part of the study. Ethical approval 

for the study was obtained from the Ethics 

Committee, School of Health Technology, 

Federal University of Technology Owerri, 

Imo State, Nigeria. Patients who were 

diagnosed with Primary Open Angle 

Glaucoma were selected for the study. Their 

Intraocular Pressure was measured using the 

Perkins applanation tonometer while their 

blood glucose level was measured using the 

Accu Chek glucometer.  

 

Statistical Methods 

The data obtained from the study was 

uploaded into the Statistical Package for 
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Social Sciences (SPSS) version 23 software. 

The Pearson Product Moment Correlation 

Coefficient was used to test the correlation 

of intraocular pressure and blood glucose 

levels at 0.05 level of significance and 95% 

confidence interval. 

 

RESULTS 

A total of 37 patients diagnosed with 

Primary Open Angle Glaucoma were used 

for this study. Table 1 showed the age and 

gender distribution of the subjects. There 

were 14 males and 23 females. Males aged 

between 39 and 58 (middle-aged adults) had 

a percentage frequency of 13.51%. Subjects 

within the age range of 79-98 had the lowest 

frequency of 2.7% for both male and 

females. Subjects in the age range of 19 - 38 

(young adults) had a percentage frequency 

of 10.81% for both male and female 

subjects. Table 2 showed the frequency of 

intraocular pressure values and mean 

intraocular pressure values across various 

ranges. IOP was measured in 70 eyes out of 

the 37 patients. One (1) eye was in the range 

of 26 - 30mmHg; 3 eyes were within the 

range of 5 - 10mmHg with a mean of 

9.67mmHg; 29 eyes were in the range of 16 

– 20mmHg with a mean IOP of 

17.76mmHg. Table 3 showed the frequency 

and mean Random Blood Glucose Levels of 

subjects. Out of the 21 subjects whose RBG 

was measured, 3 subjects were in the lowest 

range of 1 – 100 mg/dl with a mean random 

BGL of 74.33mg/dl; 2 subjects were within 

the range of 401 - 500mg/dl with mean 

random BGL of 431.50mg/dl; 14 subjects 

were in the range of 100 - 200mg/dl with a 

mean fasting BGL of 132.57mg/dl. Table 4 

showed the descriptive statistics values for 

intraocular pressure and IOP. The minimum 

IOP value was 9mmHg; the maximum value 

was 26mmHg giving a range of 17mmHg, 

the mean was 16.57mmHg and the standard 

deviation was 3.97mmHg. The Random 

Blood Glucose Levels were measured in 21 

subjects. The minimum value was 42mg/dl, 

maximum was 458mg/dl, giving a range of 

416mm/dl. The mean was 168.43mg/dl and 

standard deviation, 108.48mg/dl. Table 5 

showed the SPSS data analysis using the 

Pearson Product Moment Correlation 

Coefficient at 0.05 level of significance and 

95% confidence interval to test the 

correlation of RBG and IOP. It revealed a P 

value of 0.745 and a Pearson correlation of -

0.076. There was no correlation (P>0.05) 

between the IOP and the RBG levels among 

the subjects. 

 
Table 1: Age and Gender Distribution of Subjects 

Age (Years) Male Female Total 

 n % n % n % 

19 – 38 4 10.81 4 10.81 8 21.62 

39 – 58 5 13.51 12 32.43 17 45.95 

59 – 78 4 10.81 6 16.22 10 27.03 

79 – 98 1 2.70 1 2.70 2 5.41 

TOTAL 14 37.84 23 62.16 37 100.00 

 
Table 2: Intraocular Pressure Distribution of Subjects 

IOP (mmHg) n Mean (mmHg) 

5 – 10 3 9.67 

11 – 15 26 13.19 

16 – 20 29 17.76 

21 – 25 11 22.45 

26 – 30 1 26.00 

Total 70  

 
Table 3: Distribution of Random Blood Glucose Level of 

Subjects 

Random BGL (mg/dl) n Mean (mg/dl) 

1 – 100 3 74.33 

101 – 200 14 132.57 

201 – 300 1 242.00 

301 – 400 1 353.00 

401 – 500 2 431.50 

Total 21  

 

Table 4: Descriptive Statistics for Intraocular Pressure and Random Blood Glucose Levels 

Variable n Range Min Max Mean S.D 

IOP (mmHg) 70 17 9 26 16.57 3.97 

RBG (mg/dl) 21 416 42 458 168.43 108.48 

n = number; IOP = Intraocular Pressure, Min = Minimum, Max = Maximum, S.D. = Standard Deviation 

 
Table 5: SPSS data analysis result showing P value for testing 

of correlation 

Variables Pearson Correlation P-value 

RBG - IOP -0.076 0.745 

 

 

DISCUSSION 

The results of the study showed that the 

random blood glucose levels had no 

correlation with intraocular pressure 

(P>0.05). The mean IOP for the various age 
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groups indicated a gradual increase of IOP 

with age. Increased IOP values are a major 

predictor of Primary Open-Angle 

Glaucoma. A study [20] on diabetes and 

intraocular pressure showed that with 

increased age, prevalence of glaucoma also 

increases. However, the same study also 

showed no correlation between age and 

IOP. The difference in IOP between male 

subjects and female subjects in our study 

revealed that female subjects with a mean 

IOP value of 17.51mmHg showed higher 

IOP values than male subjects with mean 

IOP value of 14.88mmHg. Although Khalaj, 

et al. [20] showed insignificant difference in 

mean IOP between genders both with 

diabetic and non-diabetic patients, 

Khachatryan, et al. [21] asserts that the male 

gender was significantly associated with 

risk of Primary Open-Angle Glaucoma 

among African-Americans 35 years and 

older. A study [22] on genetically predicted 

fasting blood glucose provides evidence for 

a causal role for genetically determined 

fasting blood glucose level in the 

development of increased IOP. IOP should 

be monitored in non-diabetic patients with 

increased fasting blood sugars. Increased 

IOP levels are a major predictor of Primary 

Open-Angle Glaucoma as well as the cause 

of ocular hypertension. Choi, et al. [23] in a 

study on fasting glucose level and the risk of 

Open-Angle Glaucoma, showed that 

subjects with the highest fasting blood 

glucose level (>= 160mg/dL), as against the 

lowest (< 80mg/dL), showed a higher 

hazard ratio (HR 2.189) and a correlation (P 

< 0.001) for Open-Angle Glaucoma both for 

non-diabetic patients and patients with 

presence of type 2 diabetes. This is contrary 

to our study and might be because none of 

our subjects recorded such high blood 

glucose levels. We did not also consider 

other factors such as body mass index 

(BMI), presence of hypertension, smoking, 

drinking, and exercise habits, etc. From the 

statistical analysis, while testing for the first 

hypothesis, a negative Pearson correlation 

value (-0.076) showed an inverse 

relationship between intraocular pressure 

and Blood Glucose Level and vice versa. 

The negative value however, was closer to 

zero and showed that the correlation was 

insignificant.  

Elevated IOP has been validated as an 

independent risk factor for POAG, and it is 

currently the only treatable risk factor. 

There are many other risk factors that are 

involved in glaucoma pathogenesis, as IOP 

is not the only risk factor that can increase a 

patient’s risk for POAG. Other factors that 

have been shown to be associated with 

POAG development include cup-to-disc 

ratio, visual field patterns, disc 

haemorrhages, myopia, central corneal 

thickness (CCT), ocular perfusion pressure, 

intracranial pressure (ICP), translamina 

cribrosa pressure gradient, diabetes, 

systemic blood pressure, ocular blood flow, 

vascular dysregulation, genetic factors and 

age. [24-27] Gender and ethnicity are known 

modifiers of the relative risk for POAG, 

although how they contribute to an 

individual’s POAG risk is yet to be 

established. Several studies [23,26] have 

indicated that diabetic patients with 

glaucoma have a stronger vascular 

component to their glaucomatous 

progression than non-diabetic POAG 

patients. Specifically, diabetes is shown to 

affect structural and hemodynamics factors 

associated with ocular blood flow. In POAG 

patients with diabetes, changes in inferior 

retinal blood flow were significantly 

correlated with changes in the ONH (e.g., 

rim volume, cup to disc area ratio, rim area, 

cup area, cup shape, linear c/d ratio) after 

four years. [28] In addition, the changes in 

retinal blood flow in these patients were 

significantly correlated with changes in 

macular thickness after four years. This 

suggests that POAG patients with diabetes 

may have a stronger vascular contribution to 

their glaucomatous structural damage. It is 

also important to note that changes in 

vascular resistance were strongly correlated 

with deterioration of the RNFL and macula 

in POAG patients with DM. [29] From a 

study carried out by Amato, et al. [30], to 

clarify the effect of diabetes in the early 
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progression of glaucomatous RGC 

dysfunction preceding intraocular pressure 

(IOP) elevation, using the DBA/2J mouse 

(D2) model of glaucoma, intraocular 

pressure (IOP) was not influenced by time 

or diabetes. In contrast, RGC activity 

progressively decreased in the D2 group 

independently from intraocular pressure 

(IOP) elevation and outer retinal 

dysfunction.  

 

CONCLUSION 

In conclusion, this study showed that there 

was no significant correlation between 

intraocular pressure and random blood 

glucose levels in patients with Primary 

Open-Angle Glaucoma attending the 

Optometric Teaching Clinic, Federal 

University of Technology, Owerri, Imo 

State, Nigeria. However, measurement of 

blood glucose levels for patients with 

Primary Open Angle Glaucoma was 

recommended. 
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