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INTRODUCTION 

     Globally, there are an 

estimated 60 million people 

with glaucomatous optic 

neuropathy and an estimated 

8.4 million people who are 

blind as the result of 

glaucoma. These numbers are 

set to increase to 80 million 

and 11.2 million by 2020. Glaucoma is the third leading cause of blindness 

and a leading cause of irreversible blindness worldwide. The highest 

prevalence of open-angle glaucoma occurs in Africans, and the highest 

prevalence of angle-closure glaucoma occurs in the Inuit. About half the 

glaucoma patients in a community remain undiagnosed worldwide. On the 

other hand, nearly half of the “glaucoma patients” using ocular hypotensive 

medication do not need the medications or are over-treated. Under-diagnosis 

of glaucoma is either a result of patients not presenting to their 

ophthalmologist or ophthalmologist missing the diagnosis. Also most of the 
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cases patient not aware of their own risk for glaucoma; in other cases, some 

patients do not have access to primary eye care because of insufficient 

financial resources.7,9 

     The burden of each of these diseases varies considerably among racial and 

ethnic groups worldwide. For example, in western countries, vision loss from 

open angle glaucoma is most common, in contrast to East Asia, where vision 

loss from closed angle glaucoma is most common. Patients with glaucoma are 

reported to have poorer quality of life, reduced levels of physical, emotional, 

and social well-being, and utilize more health care resources.2 
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WHAT IS GLAUCOMA? 
     A definition of glaucoma for use in epidemiologic studies was agreed on 

in 1998, and that definition is still in use. Glaucoma is defined as an optic 

neuropathy that is characterized by specific structural findings in the optic disc 

and specific functional deficits detected by automated visual field testing. 

Raised intraocular pressure (IOP) is still recognized as an important risk factor, 

but it is not a defining characteristic of the disease. In the public health 

context, glaucoma can be seen as an optic neuropathy associated with 

characteristic structural damage to the optic nerve and associated visual 

dysfunction that may be caused by various pathological processes.1,2 

 

 
 

How to indentified glaucoma 
    The feature that differentiates glaucoma from other causes of visual 

morbidity is a characteristic pattern of damage to the optic nerve head. This 

is most easily recognised at the superior and inferior poles of the optic disc. 
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The vertical cup:disc ratio (VCDR) has proved to be a simple, relatively robust 

index of glaucomatous loss of the neuroretinal rim. As with intraocular 

pressure, VCDR is a continuous variable within the population. Glaucomatous 

optic neuropathy results from loss of neural tissue and from posterior bowing 

of the lamina cribrosa. The vertical cup-disc ratio (VCDR) can be used as an 

index of neuroretinal rim loss, and the 97.5th percentile of the VCDRs of the 

normal population could be considered the upper limit of normal. From the 

available evidence, a VCDR of 0.7 is the 97.5th percentile cut-off in all ethnic 

groups studied. If the VCDR is used alone, 2.5% of the normal population 

would be defined as having glaucoma. To make this more robust, if visual field 

testing is not possible and the VCDR is used alone, the 99.5th percentile is 

used as the cutoff. A VCDR of 0.8 is used as the cutoff for the 99.5th percentile. 

Examples of what these criteria might be for some populations are shown in 

Table 1.1-3  

 
Table 1  Vertical cup:disc ratio (VCDR) distribution in people with normal visual 

fields in one African and three Asian countries 

 
Source: Foster PJ1 

 

     While most published definitions of glaucoma include the presence of 

“characteristic visual field defects,” many authors fail to provide quantitative, 

clearcut descriptions of what this means. The broadly accepted principles are 

summarised in Table 2. These principles fail to account for the possibility of 

diffuse damage to the visual field in glaucoma. While some diffuse loss clearly 

must occur, its magnitude and importance in specific glaucoma diagnosis are 
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difficult to determine. Following consultation with a group of researchers 

interested in the psychophysics of glaucoma, we have adopted the following 

as the gold standard of glaucomatous visual field loss. The glaucoma hemifield 

test graded “outside normal limits” and a cluster of three contiguous points 

at the 5% level on the pattern deviation plot, using the threshold test strategy 

with the 24-2 test pattern of the Zeiss-Humphrey field analyser 2. We consider 

it the standard against which others should be validated.1-3 

 
Table 2  Characteristics of glaucomatous field defects 

Source: Foster PJ1 

 

     There are 3 levels of evidence that can be used for the diagnosis of 

glaucoma in cross-sectional surveys (Table 3).8 

 
Table 3 Level of evidence for the diagnosis of glaucoma in cross-sectional surveys 

 

Source: Cook C8 
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THE GLAUCOMA DISTRIBUTION 

Prevalence of glaucoma         
     A number of glaucoma prevalence surveys have been done in various racial  

groups, as seen in table 4.8 

 
Table 4 Glaucoma prevalence surveys in various racial groups 

Source: Cook C8 

 

     There are several problems in making meaningful comparisons among the 

surveys. They include variations in the methodology, in the quality of the data, 

and in the criteria used to identify cases. Quigley and colleagues published 

pooled-data analyses of glaucoma prevalence data in 1996 and in 2006. In the 

2006 paper, they note the following: 3,4 
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● Sixty million people are affected by glaucomatous optic neuropathy.  

● Three-quarters of these people have open-angle glaucoma.  

● Women are affected more than men (55% of open-angle glaucoma, 70% of 

angle-closure glaucoma, and 59% of all glaucoma).  

● Asians are the largest group affected, comprising 47% of the total with all 

types of glaucoma and 87% of primary angle-closure glaucoma.  

● Primary angle-closure glaucoma is more common in Chinese people.  

● Japanese people have the highest rates of glaucoma occurring within the 

statistically normal range of IOP for the population.  

● The prevalence of primary open-angle glaucoma in white Europeans, 

Americans, and Australians is similar.  

● Africans in Africa, the Caribbean, and the United States have a higher 

prevalence of primary open-angle glaucoma than do Asians and Europeans.  

● The prevalence of glaucoma is projected to increase with population growth 

and the aging of the population, and by 2020 it is expected that the number 

of affected people will have risen to 80 million.  
 

Prevalence of blindness from glaucoma  
     Glaucoma is the third leading cause of blindness globally, after cataract. 

The 2010 global estimates are that 4.5 million people are blind due to open-

angle glaucoma and 3.9 million are blind due to angle-closure glaucoma. 

These numbers are set to rise to 5.9 and 5.3 million, respectively, by 2020. 

Angle-closure glaucoma causes a greater proportion of blindness than open-

angle glaucoma.3-5 

     Some surveys of glaucoma prevalence report the proportions of people 

with glaucoma who are blind. These numbers vary from none in Sweden to 

22% in South Africa. Data from blindness-prevalence surveys for which cause-

specific data are given offer similar numbers of people bilaterally blind as the 

result of glaucoma.5,6 
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Incidence of glaucoma and glaucoma blindness  
     Knowing the prevalence of eye disease and blindness is useful when 

advocating for allocation of resources for eye care and blindness prevention. 

Knowing the incidence is more useful for planning services. However, 

incidence data are more difficult to obtain than prevalence data.7 

     To report observed incidence, it is necessary to conduct a cross-sectional 

survey, wait a number of years, and then re-examine the same population. The 

cumulative incidence is calculated as the number of new cases in that time 

period, divided by the total population at risk. In a predominantly white 

population in Melbourne, Australia, the 5-year incidence of definite open-

angle glaucoma was 0.5% and of probable and definite open-angle glaucoma 

was 1.1%. In a predominantly black population in Barbados, the 9-year 

incidence of definite open-angle glaucoma was 4.4%, or 0.5% per year. In both 

studies, the incidence rose with increasing age. Based on a mathematical 

model, in the United States, the cumulative probability of open-angle 

glaucoma in white persons is 4.2% and in black persons is 10.3%. It would be 

useful to know the incidence of blindness resulting from glaucoma, but these 

data are not available. In a study in Uganda, the annual incidence of visual loss 

resulting from glaucoma was 0.04%.8,9 

 

Geographic distribution of glaucoma  
     Primary open-angle glaucoma is more common in Africans than it is in 

Europeans or Asians. In the United States, the age-adjusted prevalence rate 

of primary open-angle glaucoma in African Americans is 4 to 5 times higher 

than it is in European Americans. The highest reported prevalence rates of 

primary open-angle glaucoma are in the black populations of the Caribbean.  

Angle-closure glaucoma is more common in Asians than it is in Africans or 

Europeans. There is variation in the prevalence in the various areas in Asia; the 

highest prevalence rates recorded are found in surveys of the Inuit.7,9  
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THE DETERMINANT 
     High intraocular pressure (IOP) is a major risk factor for loss of sight from 

both open and closed angle glaucoma, and the only one that is modifiable. 

The risk of blindness depends on the height of the intraocular pressure, 

severity of disease, age of onset, and other determinants of susceptibility, such 

as family history of glaucoma. Epidemiological studies and clinical trials have 

shown that optimal control of IOP reduces the risk of optic nerve damage and 

slows disease progression. Lowering IOP is the only intervention proven to 

prevent the loss of sight from glaucoma.7 
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     The risk factors for primary glaucoma are presented in Tables 5 and 6.3,8 
   Table 5 Risk factors for primary open-angle glaucoma 

Source: Cook C8 
 

Table 5 Risk factors for primary angle-closure glaucoma 

Source: Cook C8 
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HOW TO CONTROL GLAUCOMA? 

Screening for glaucoma  
     Most forms of glaucoma are bilateral, but asymptomatic in their early 

stages, although sub-acute angle closure ‘attacks’ may alert individuals to their 

condition of susceptibility to, or manifest, PACG. Most people with glaucoma 

have a slowly progressive, but irreversible course of deterioration. Late 

presentation with significant irreversible loss of vision remains a major problem 

in certain populations. Mass population screening for glaucoma may not be 

economic, whereas screening high-risk subsets might prove to be beneficial. 

Screening for glaucoma requires optic nerve examination, visual field analysis, 

measurement of IOP and, for classification purposes, a full ophthalmic 

examination including an assessment of the irido-corneal drainage angle (eg 

gonioscopy). In the future it is hoped that improved optic nerve imaging 

and/or visual function analysis will make economic screening for glaucoma 

(with high specificity and sensitivity) a realistic proposition. Increasing public 

awareness about glaucoma and the consequences of late diagnosis or 

inadequate treatment is essential. About 50% of all glaucoma cases are 

undiagnosed in developed countries, this figure being as high as 90% in the 

developing parts of the world.8 

     Screening for glaucoma must include tests for both open-angle glaucoma 

and angle-closure glaucoma. A screening test for open-angle glaucoma 

should be valid, reliable, inexpensive, rapid, and acceptable. Measurement of 

IOP and VCDR are 2 tests that are routinely used when screening for primary 

open-angle glaucoma. They are continuous variables, with no cut-off point 

that discriminates adequately between normal eyes and eyes with glaucoma. 

There is no satisfactory combination of sensitivity and specificity for either test. 

A visual field defect does not become detectable until nearly 50% of the optic 

nerve fibres have atrophied. It is a subjective test, and it may be unreliable. 

Therefore, screening of the general population for primary open-angle 
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glaucoma using tonometry, disc examination, or visual field examination 

cannot be recommended at the present time. Instead, the emphasis should 

be on opportunistic screening of people at risk (for example, older Africans).7-

9 

     To screen for primary angle-closure glaucoma, 3 tests have been proposed 

that look for a shallow anterior chamber and an occludable angle: the oblique 

flashlight test, the limbal anterior chamber depth test, and the axial anterior 

chamber depth test. The oblique flashlight test does not require a slit lamp, 

but it may be difficult to standardize. The limbal anterior chamber depth test 

and the axial anterior chamber depth test do require a slit lamp, with all the 

limitations that this imposes. Gonioscopy is required to confirm the diagnosis, 

and biometric gonioscopy using a reticule in the slit lamp’s eye piece has been 

found to be useful.8 

     Most patients with open and closed 

angle forms of glaucoma are unaware 

they have sight-threatening disease. 

However, all patients presenting for eye 

care should be reviewed for glaucoma 

risk factors and undergo clinical 

examination to rule out glaucoma.9  

     Patients with glaucoma should be 

told to alert brothers, sisters, parents, 

sons, and daughters that they have a 

higher risk of developing disease, and 

that they also need to be checked 

regularly for glaucoma.8,9 

 

 

 

“The ability to make an 
accurate diagnosis of 

glaucoma, to determine 
whether it is an open or 

closed form, and to assess 
disease severity and 

stability, are essential to 
glaucoma care strategies 

and blindness prevention.” 
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