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ABSTRACT 

Background: The primary open angle glaucoma (POAG) is a multifactorial optic neuropathy; several 

characteristic atrophic changes were associated optic nerve for visual field defects. It manifests mainly as peripheral 

visual field loss with central vision being preserved almost till the end stages. By the time the patient is symptomatic and 

the disease is diagnosed, significant loss of the visual field has usually occurred and the visual loss is irreversible. 

Aims: The main aim of this study is to determine systemic hypertension, diabetes mellitus, myopia, ocular 

hypertension are risk factors for developing primary open angle glaucoma. 

Settings and Design: This prospective, cross-sectional study was conducted in the Department of 

Ophthalmology, PESIMSR, Kuppam. 

Methods: The patients were considered for the study between the age group > 45 years, who presenting 

complaints OPD, Department of Ophthalmology. All patients were evaluated and assessed in order to the primary open 

angle glaucoma (POAG). Demographic profile and history of the patients were collected through pretested questionaries. 

Collected data was analyzed by SAS-16.50 version. 

Results: Older age (>62 years) was found to be the most significant factor of POAG. Family history of primary 

open angle glaucoma, diabetes systemic hypertension were statistically and significantly associated with POAG 

(p<0.001). Myopia is negatively related for the incidence of POAG (r= -0.63).  

Conclusions: Primary open angle glaucoma is very comman in older age population, early diagnosis would be 

reduces the blindness in rural population 
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INTRODUCTION 

The Glaucoma is a potentially blinding disease that affects approximately 67 million people suffered 

worldwide. Extrapolating data were estimated from Asia nearly 8.0 million people have exhibiting glaucoma with 

a 1:1 ratio of primary open angle glaucoma (POAG). However with an expected increase in population and 

longevity, primary open angle glaucoma (POAG) will be likely to become a major cause of ocular morbidity in the 

poor health resource and developing countries. Presently primary open- angle glaucoma (POAG) as it can be seen 

the causes of incurable visual impairment in the Western world and are the commonest cause of bilateral 

blindness.
 
Despite of the prevalence is concerned moreover the western literature ranging from 0.8% to 3.0%, little 

is known about its etiology aspects. Primary open angle glaucoma (POAG) is a multifactorial optic neuropathy in 

which there are several characteristic atrophic changes were associated with optic nerve for visual field defects. 

The recognition of all the risk factors of POAG is an important for early diagnosis of the disease and intervention. 

POAG manifests mainly as peripheral visual field loss with central vision being preserved almost till the end 
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stages. By the time the patient is symptomatic and the disease is diagnosed, significant reduction or loss of the visual field, 

usually occurred and the visual loss led to irreversible. Therefore, early diagnosis is essential, so that treatment to halt the 

progression of the disease can be instituted. The etiology of POAG remains unclear despite a many number of 

epidemiological studies that have investigated the various potential risk factors for the disease. Multiple risk factors have 

been implicated with the occurrence of glaucoma and include increasing age,
 
sex, race, history of diabetes mellitus, episode 

of systemic hypertension, diastolic perfusion pressure(DPP), myopia, 
22

family history and life style and nutrition. Some of 

these factors have been proven to be significant risk factors for the development of POAG, although the relations between 

factors such as systemic hypertension or perfusion pressures and POAG remain controversial and need further evaluation. 

In the contrast of biological rationale for a causal link between these vascular risk factors and POAG, the epidemiological 

evidence is inconsistent and difficult to interpret association. No significant relation between systemic blood pressure and 

glaucoma has been observed in several studies, mean while other studies are shown to be positive correlation between the 

incidence. A direct relationship between systemic blood pressure levels and increasing intraocular Pressures (IOP) has 

been found in some population based studies
 
and this relation were appears to be consistent across the range of values of 

IOP and both systolic and diastolic blood pressures. It has also been postulated that treatment of hypertension may place 

the eye at an increased risk of visual field deficits because nocturnal hypotensive episodes, it could be decreases the blood 

flow to the optic nerve head below a critical level and lead to optic nerve head ischaemia and POAG. The present study 

attempt to risk factors in primary open angle glaucoma 

MATERIALS AND METHODS 

This cross-sectional case-control study was conducted during 2011 - 2013. Sample size – All patients between age 

group of 40-65 years clinically diagnosed, who are presented with primary open angle glaucoma at Ophthalmology 

outpatient department at PESIMSR, Kuppam. The Patients were considered for the study with consent. The study was 

approved by the institutional ethics review board. Inclusion criteria; Patients between age group between 40-65 years 

attending with risk factors like family history of OAG, Myopia, systemic diseases like Diabetes Hypertension etc. 

Exclusion Criteria; All patients below the age group 30 year, Mentally challenged Corneal scarring or opacity and with 

cataract which would hamper evaluation of posterior segment with other than primary Open angle Glaucoma. 

Demographic profile and history of the patients were collected through pretested questionaries. Collected data was 

analyzed by SAS-16.50 version. 

Ophthalmological Examination 

The Best corrected visual acuity (BCVA) were assessed by using an illuminated Snellen’s chart, with the patient 

seated at six meters distance. Near vision was assessed, using Jaeger’s near vision chart. Colour vision was checked using 

Ishihara’s pseudo-isochromatic charts. Slit lamp examination was performed to rule out anterior segment pathology. 

Gonioscopy was done with Goldmann’s single mirror goniolens and the anterior chamber angle was graded according to 

Modified Shaffer’s grading. Only patients with open anterior chamber angles were included in this study. 

Dilated fundus examination by indirect ophthalmoscopy, followed by a slit lamp bio microscopic evaluation with 

78 D lens to evaluate the posterior pole including the optic disc was done. Intraocular pressure (IOP) was measured using 

Perkins hand held applanation tonometer Mk2. The IOP was measured three times in each eye, with the median value 

chosen as the intraocular pressure in that eye. IOP for a person was defined as the highest of the pressures between the two 

eyes. Visual field was tested using the Humphrey field analyzer, Zeiss model 720. The test algorithm used was SITA 



Evaluation of Risk Factors in Primary Open Angle Glaucoma                                                                                                                 37 

 

www.tjprc.org                                                                                                                                                                         editor@tjprc.org  

standard 30-2. The visual fields were analysed as per the Anderson Patella criteria and the severity of the glaucomatous 

field changes were graded according to the Hodapp, Parrish and Anderson classification guidelines given in the European 

Glaucoma Society guidelines for Glaucoma, 3rd Edition. POAG was defined as patients with any two of the following 

features; IOP > 21 mmHg, cup: disc ratio > 0.4, and visual field changes suggestive of glaucoma. The Hodapp, Parrish, 

Anderson Classification viz., Early glaucomatous loss ; MD < - 6 dB, Fewer than 18 points depressed below the 5 % 

probability level, and fewer than 10 points below the P< 1 % level, No point in the central 5 degrees with a sensitivity < 15 

dB 2. Moderate glaucomatous loss a) MD < - 12 dB b) Fewer than 37 points depressed below the 5% probability level and 

fewer than 20 points below the P<1 % level, No absolute deficit (0dB) in the 5 central degrees d) Only 1 hemifield with 

sensitivity < 15 dB in the central 5 degrees 3. Advanced glaucomatous loss, D > - 12 dB More than 37 points depressed 

below the 5 % probability level or more than 20 points below the P< 1% level Absolute deficit (0dB) in the 5 central 

degrees Sensitivity < 15 dB in the 5 central degrees, both hemifields, Patients are analyzed for some parameters such as 

C:D ratio, IOP, visual fields, each eye was analyzed separately as there could be differences between the two eyes of the 

same patient which would be missed if both eyes were evaluated together. 

Statistical Analysis 

The data were analyzed as follows. First the descriptive statistics were computed for the range, mean and standard 

deviation for quantitative variable and category frequency counts and percentages for qualitative variable. Next the 

inferential statistical analysis was undertaken. The chi square test was used to compare the frequency distributions of 

categorical variables across 2 or more groups. One way analysis of variance (ANOVA) was used to compare the means of 

variables with more than 2 groups. Those parameters which showed significant correlation (p<0.05) on univariate analysis 

were subjected to multivariate analysis using linear regression to identify the actual significance of these variables when 

correcting for all confounding variables. Statistical significance was considered when p was <0.05. All analysis was done 

using SPSS version 10 statistical package. 

RESULTS 

Increasing age was found to be the most significant risk factor for POAG in this group of patients. The mean age 

of the patient was 55.26±2.36 years. Age was statistically significant with early detection of primary open angle glaucoma 

patients and their risk factors and to prevent further visual disability. Family history of primary open angle glaucoma was 

also found to significantly influence the occurrence of POAG. Diabetes mellitus also showed a trend towards significance 

in its association with POAG (3.66 p<0.05) Systemic hypertension also showed a trend towards significance in its 

association with POAG (5.47 p<0.05). Myopia not found to have significant association with POAG. These findings are 

similar to the findings of other population based studies. 

DISCUSSIONS 

Present highlighted that toal 50/ 600 (8.3%) patients had POAG, which was much higher than the reported 

prevalence from India. This may be attributed to the fact that the study has been done in a hospital setting with some 

amount of referral bias. Age appears to be an independent risk factor for development of POAG. In The Blue Mountains 

Eye Study,
 
the mean (± SD) age of the study sample was 66.2 ± 9.8 years and that of OAG cases, was 75.9 ± 8.6 years. 

However, this was lower in our patients, and the mean (+ SD) in patients with POAG being 55.26(+2.36). Findings similar 

to our study were noted in The Aravind Comprehensive Eye Survey, while the median age of those with glaucoma was 



38                                                                                                                                              Narayan. M, Chandra Kanth Pujar & Divya 

 

www.tjprc.org                                                                                                                                                                         editor@tjprc.org  

found to be 60.0 years (range 40–85 years; mean, 60.8 years). These findings suggest that POAG may be occurring in a 

younger population in the Indian subcontinent. Increased IOP with age has been observed in many populations and may 

account in part for the relationship between age and glaucoma. The Egna-Neumarkt study showed IOP to increase 

significantly with age (p = 0.001), in our study increasing age was associated with higher mean IOP (p = 0.011) in males 

and (p = 0.021) in females. POAG was diagnosed in 58% of males and in 42% of females. Population based studies done 

in rural and urban south India, also did not show any significant gender variation between patients with and without 

POAG. The blue mountain eye disease study showed a higher incidence of POAG in women than in men, and similar 

findings were seen in the Andhra Pradesh eye disease study, where the odds of females having POAG was 1.3 (95% CI, 

0.7, 2.6), although this was not statistically significant (p>0.01). This was contrary to other studies such as the Aravind 

Comprehensive eye survey
 
and the study done by Leske et al in Barbados which showed that males were more likely to 

have POAG. 

While, first degree relative with glaucoma has been consistently associated with increased risk of POAG. Postive 

family history of POAG was found in 5 out of 50 (10%) patients in this study, which was lower than that seen in the 

glaucoma inheritance study in Tasmania (16%)
35

, but higher than, in a population based study in central India (1.8%). 

Many studies corroborated the fact that positive family history of POAG is a significant risk factor for POAG, and our 

study findings confirmed association of systemic hypertension and POAG has been unclear for many years. Rational 

biological hypotheses have been proposed which predict that systemic hypertension could have both a harmful and a 

protective effect on the survival of retinal ganglion cells. Although these hypotheses provide a conceptual framework for 

understanding the potential association between optic nerve head perfusion and glaucomatous damage, very little 

epidemiological evidence has been able to support these ideas. In our study, systemic hypertension show a statistically 

significant correlation with the occurrence of POAG (5.47 p<0.05), which is in concurrence with findings from Blue 

Mountain eye study 13, Egna- eumarkt study, Baltimore eye study, and the Rotterdam eye study.
 
This was incontradiction 

to some population based studies such as the Barbados eye study, Chennai glaucoma study, the study by Weih et al, and 

the Aravind eye survey. In the Blue mountain eye study, hypertensive subjects had a 50% higher risk of glaucoma than 

normotensive subjects, independent of IOP and other risk factors. The Rotterdam Study also documented significant 

associations between OAG and hypertension. The Egna-Neumarkt study showed a weak tendency toward an association 

between POAG and systemic hypertension, similar to findings in the Baltimore eye survey which was reported non-

significant increased odds for the relationship between hypertension and OAG. Thus our study corroborated the findings 

from other Indian studies. Various studies have reported that both systemic hypertension and hypotension could be risk 

factors for glaucoma by different mechanisms. Change in IOP has been found to have a statistically significant correlation 

with both systolic and diastolic pressure in a number of studies. This would suggest that the treatment of blood pressure 

might have an effect on the risk of developing POAG, as IOP is probably the most important known risk factor for 

glaucoma in the general population. The potential relationship between diabetes and POAG has been controversial. While 

most studies support the association of POAG and diabetes, few studies have shown contrary results. The occurrence of 

diabetes in this study population was 28 %, which was unlike the findings in a study done on rural south Indian population 

by Vijaya et al
28

, where none of the subjects with POAG had diabetes mellitus. The correlation between diabetes and 

POAG showed a trend towards significance and the effect remained even on multivariate analysis (p=0.05) which was 

similar to the findings in the Beaver dam eye study.
31

 The Blue Mountain Eye Study
13

 supported the association between 

diabetes and POAG while in the Aravind Eye Survey
10

 no correlation was found between POAG and diabetes. Even the 
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Baltimore Eye Survey
37

 suggested that diabetes and POAG were not related. The association of diabetes mellitus with 

primary open-angle glaucoma was statistically significant assuming either a random effects [OR = 1.50, 95% confidence 

interval (CI) 1.16, 1.93], or a fixed-effects model (OR = 1.27, 95% CI 1.10, 1.45). Our meta-analysis results suggest that 

diabetic patients are at significantly increased risk of developing primary open-angle glaucoma. Clinicians should be aware 

of this possibility. In our study 2 out of 50 patients had myopia (4%), and it did not show a significant association with 

POAG, which is similar to the findings in the population based study by Vijaya et al. In the Aravind eye survey, myopia 

had a statistically significant association with POAG. Myopic subjects had a twofold to threefold increased risk of 

glaucoma compared with that of non myopic subjects in the blue mountain eye study13 and the risk was independent of 

other glaucoma risk factors and IOP. The main limitation of this study is that it is a hospital based cross-sectional study as 

compared to the other related studies which have been done which were mainly population based epidemiological studies. 

Another drawback is the small sample size as compared to many of the other studies. Being based in a tertiary level 

institution, the study could have been associated with some inadvertent bias in the referral and inclusion of cases. 

CONCLUSIONS 

Primary open angle glaucoma is very common in older age population, early diagnosis would be reduces the 

blindness in rural population 
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