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	List the arguments for and against 
population screening for glaucoma.

	Discuss the importance of disease 
definition in creating glaucoma 
screening criteria.

	List the major areas of cost and de-
scribe the resources necessary to set 
up a glaucoma screening program.

	State three barriers to determining 
the cost-effectiveness of glaucoma 
screening.
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Glaucoma is the world’s most common 
cause of irreversible blindness. 
Asymptomatic until advanced stages, it 
would appear to be a disease in which 
screening could dramatically reduce 
the number of people going blind 
worldwide. But screening programs 
are expensive. Moreover, the case for 
their benefit and effectiveness remains 
unproven. �ese issues should be 
addressed before attempts are made 
to implement programs for screening 
glaucoma in the general population.  

In the 1960s, the World Health Organiza-
tion set out clear criteria for the suitability of 
screening for any given disease (Table 1).1 More 
recently, the UK’s National Screening Com-
mittee updated  these standards.2 Such criteria 
go far to answer the question: Can we—or 
should we—screen for glaucoma?  

Population-based surveys have enabled us to 
calculate both current and predicted numbers 
of glaucoma cases and glaucoma blindness 
worldwide (Table 2). Based on these calcula-
tions, Quigley and colleagues suggest that pre-
vious WHO figures underestimate incidence. 
�ey predict that by 2010, 8.4 million people 
will have glaucoma blindness. By 2020, the 
number will have risen to 11.1 million.3   

As the figures in Table 2 show, the preva-
lence of primary glaucomas varies geographi-
cally. Primary angle closure glaucoma (PACG) 
is as common as primary open angle glaucoma 
(POAG) in Asia. PACG is also associated 
with a higher prevalence of unilateral and 
bilateral blindness on a scale that clearly 
shows it to be a public health problem.4,5 By 

contrast, research has repeatedly found that 
African and African-derived populations 
have a higher prevalence of POAG with a 
younger age of onset, resulting in greater visual 
morbidity than seen in other populations.6,7   

POAG vs PACG
In addition to geographic variation, differ-

ences in risk factors, diagnostic tests and treat-
ments means we will need different strategies 
to tackle the two primary glaucomas.

When discussing screening, measures of 
incidence and disease-progression rate become 
vital. �ey provide an estimate of the number 
of cases that require detection and the most 
appropriate interval for repeat screening.  

In the Rotterdam and Melbourne eye sur-
veys, estimates of the 5-year incidence of POAG 
in the general population fell between 0.5% 
and1.2%.8,9 In the Barbados survey, it was over 
2.2%.10 In individuals with untreated ocular 
hypertension, the 5-year probability of POAG 
is estimated to be 9.5%.11 Further, in the Early 
Manifest Glaucoma Trial, established POAG 
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TABLE 1  Criteria for suitability of community 
screening2

1. 	 A signi�cant public health problem as measured by preva-
lence, morbidity and/or mortality, and economic impact.

2. 	 Well-understood epidemiology and natural history, with 
su�cient understanding of progression to symptomatic 
disease to allow identi�cation of the optimal stage for 
intervention. Detectable risk factors, disease markers, and 
latent period or early symptomatic stage.

3. 	 Where possible and practical, primary prevention inter-
ventions have been implemented.

4. 	 Early diagnosis improves outcome.
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TABLE 3  Risk factors for developing POAG and PACG 7,14,15,16,21,22

	 POAG	 PACG

Ocular 	 Higher IOP	 Shallower anterior chamber depth
risk factors	 Larger CDR	 Steep  corneal curvature
	 Thinner central cornea
	
Non-ocular 	 Increasing age	 Increasing age 
risk factors	 African-Caribbean ethnicity	 Female sex
	 1st degree relative with glaucoma
	
Risk factors for	 IOP > 31mm Hg
late presentation	 Male gender
	 African-Caribbean ethnicity
	 Social deprivation

POAG = Primary open angle glaucoma  PACG = Primary angle closure glaucoma  IOP = Intraocular pressure   
CDR = Cup-to-disc ratio
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progressed to optic disc damage and 
visual field loss in 45% of treated 
subjects and 62% of untreated sub-
jects over 6 years.12 

For a big picture view of glau
coma as a public health issue, this 
data proves useful. But it is not as 
relevant as the number of people 
with treated and untreated glau
coma who develop visual impair-
ment.   Information on the inci-
dence of blindness in people with 
glaucoma remains limited.13 

POAG Pathogenesis and  
Risk Factors

We know that pressure-inde-
pendent mechanisms contribute to 
glaucomatous optic neuropathy. �is 
is based on the fact that many POAG 
patients present with intraocular pres-
sure (IOP) within the “normal range” 
and that a substantial proportion of 
those with ocular hypertension never 
develop glaucomatous neuropathy. 
Researchers have explored possible 

contributors to retinal ganglion cell 
apoptosis, including reduced optic 
nerve perfusion and neurotrophic 
factors. �e evidence remains in-
conclusive but makes clear that the 
natural history of POAG is not fully 
understood.

 A recent evidence-based review 
looked at risk factors for incidence 
in patients with ocular hypertension 
(OHT) and progression of glau-
coma. In summary, it found that 
the most strongly associated factors 
included higher intraocular pres-
sure, greater cup-to-disc ratio, and 
thinner central cornea.14  Non-ocu-
lar risk factors for POAG include 
increasing age, African-Caribbean 
ethnicity, and a family history of 
glaucoma in a first-degree relative 
(Table 3).7,15 

In the UK, risk factors for late pre-
sentation of POAG—and therefore 
blindness—include poverty, African-
Caribbean ethnicity, IOP greater 
than 31mm Hg, and male gender.16 
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TABLE 2  Estimated numbers with open angle glaucoma (OAG) and angle closure 
glaucoma (ACG) world wide,  20103

	 Number	 % World 	 Number	 % World 	 OAG and ACG 
World region	 with OAG	 OAG	 with ACG	 ACG	 combined

China	 8,309,001	 18.6	 7,473,195	 47.5	 15,782,196
Europe (including	 10,693,335	 23.9	 1,371,405	 8.7	 12,064,740 
  USA, Australia)	
India	 8,211,276	 18.4	 3,733,620	 23.7	 11,944,896
Africa	 6,212,179	 13.9	 245,844	 1.6	 6,458,023
Latin America	 5,354,354	 12	 322,804	 2.1	 5,677,158
Japan	 2,383,802	 5.3	 278,643	 1.8	 2,662,466
South East Asia	 2,116,036	 4.7	 2,141,584	 13.6	 4,257,620
Middle East	 1,440,849	 3.2	 177,869	 1.1	 1,618,718
World	 44,720,832		  15,744,965		  60,465,796
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core concepts
For favorable cost-to-benefi t

 outcome, the ideal stage for
 detecting pOaG is established
 glaucoma prior to visual 
 impairment. 

Further research must 
 determine suitable tests for 
 screening different populations, 
 and randomized controlled 
 trials must demonstrate any 
 screening program benefi ts.

in screening for pacG, 
 measuring limbal acD 
 appears promising.  

community screening may be 
 most cost effective in groups 
 with high risk of glaucoma 
 blindness. these include the 
 poor, african-caribbeans, 
 fi rst-degree relatives of 
 glaucoma patients, and persons 
 with iOp above 31mm Hg.

evidence does not yet justify 
 prophylactic iridotomy at the 
 itc stage in large populations. 

public-education campaigns 
 and expanded training of 
 eye-care professionals can 
 help ensure success for 
 future screening programs.

� ese criteria identify the groups that early 
detection programs could target.

POAG Screening 
For a favorable cost-to-benefi t outcome, 

the ideal stage for detecting POAG is that of 
established glaucoma prior to visual impair-
ment. So screening tests should aim to de-
tect structural and/or functional evidence of 
glaucomatous optic neuropathy. Such tests 
should have high sensitivity and specifi city 
for detecting disease. For cost eff ective-
ness, they should be amenable to being 
performed and interpreted by non-medical 
health care workers. Finally, they must be 
well accepted by screening subjects. 

A recent systematic review of glaucoma 
screening tests suggests promise in fre-
quency doubling technology, oculokinetic 
perimetry, and optic nerve head imaging 
with the Heidleberg retinal tomograph 
(HRT). But even these tests have sub-
optimal specifi city in a population-based 
screening program where disease preva-
lence remains low.17 

Many potential screening methods 
have been evaluated in hospital settings, 
which by their nature are enriched with 
glaucoma patients. � is results in inap-
propriately high sensitivity and specifi city 
results for these tests. But tests used for 
targeted case-fi nding in high-risk groups 
can aff ord to sacrifi ce some specifi city for 
high sensitivity—thanks to the higher 
disease prevalence and lower overall costs 
of such strategies.

POAG Treatment
If screening is to have a real benefi t, it 

must lead to eff ective treatment. Results of 
the Early Manifest Glaucoma Trial suggest 
that POAG intervention reduces the risk 
of disease progression by approximately 
50%, as compared with an untreated 
population.12  

� e mainstay treatment in high-in-
come populations such as that in the Early 
Manifest Glaucoma trial is topical IOP-
lowering medication. But long-term drops 
are not a sustainable solution in many im-
poverished communities. Evidence for the 
eff ectiveness of surgical or laser interven-
tion in low-income populations remains 
limited. Trabeculectomy with adjunctive 
beta-radiation proved successful for IOP 
control in a Black South African popula-
tion. But it was complicated by cataract 
development in a signifi cant number of 
cases.18 Clearly, we need further evalua-

tion of surgical or laser interventions for 
POAG in Africa and Asia. 

PACG 
� e natural history of PACG appears 

better understood than that of POAG, 
because visible narrowing and closure of 
the angle correlates with elevated IOP and 
optic nerve damage.19 Repeated apposition 
between the peripheral iris and trabecular 
meshwork (iridotrabecular contact, or 
ITC) can block aqueous outfl ow resulting 
in raised IOP in primary angle closure 
(PAC) and glaucomatous optic disc dam-
age in PACG. 

� e prevalence of angle-closure stages 
in Asian populations is well documented.  
What is not known is the proportion of 
individuals at risk (with ITC) who will 
ultimately progress to glaucoma. Trials 
underway in Singapore and China should 
provide more information on the progres-
sion of cases treated with iridotomy as 
compared with those that are not. 

Furthermore, mechanisms underlying 
angle closure and subsequent IOP eleva-
tion can be classifi ed as pupil block and 
non-pupil block. Within and between 
populations, these mechanisms may vary 
in their contribution to angle closure.20 

PACG Risk Factors and Screening 
Risk factors for PACG have been well 

documented and include female sex, 
increasing age, and a shallow central and 
peripheral anterior chamber (Table 3).21,22 
To fi nd suitable screening tests for angle 
closure, researchers have compared meth-
ods of measuring anterior chamber depth 
(ACD) in Asian community settings. 

Measuring limbal ACD (modifi ed van 
Herick test) appears the most promising, 
as it can detect all stages of ITC, PAC 
and PACG due to pupil block and non-
pupil block.23 But such testing requires 
the slit-lamp, making it unsuitable for 
population-based screening by nonmedical 
professionals. Still, it can be employed for 
case-fi nding in eye clinics and optometry 
offi  ces. A portable hand-held slit-lamp is 
an option for community screening by 
professionals.  

Anterior segment OCT imaging may 
have a role in future screening eff orts. 
But it has poor specifi city and lacks the 
portability and robustness needed in rural 
communities. 

Lower prevalence causes positive pre-
dictive values to drop when any ACD 

screening test is applied to detecting estab-
lished PAC and PACG and exclude ITC. 
Additional tests for detecting established 
glaucomatous optic neuropathy or raised 
IOP may be needed in both screening and 
case-fi nding for angle closure.

PACG Treatment
As yet, evidence does not justify 

prophylactic iridotomy at the ITC stage 
in large populations. Over-treatment of 
this group may put healthy eyes at risk 
of complications. Until evidence suggests 
otherwise, it would be more effective 
and less expensive to look for individuals 
with PAC and PACG through case-fi nd-
ing—for example, among those presenting 
for glasses or other eye conditions.

 Laser iridotomy eliminates the pupil 
block component of angle closure and is 
a once-only treatment less invasive than 
surgery and lower in cost than long-term 
eye drops. Evidence supports early treat-
ment at the PAC stage.24 
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Further Challenges 

In 2008 the World Glaucoma As-
sociation held a consensus meeting to 
summarize evidence and plan screening 
strategies. It found that most available evi-
dence comes from studies in high-income 
populations. � e next priority is to develop 
strategies for managing glaucoma in low-
income populations. With 90% of glau-
coma undetected in African populations, 
we have a long battle ahead in combating 
glaucoma blindness. 

Meanwhile, in wealthier populations, 
case-fi nding programs for POAG are already 
in place. In the UK, for example, we have 
free optometrist glaucoma testing for those 
over 60 years of age. Nonetheless, 50% of 
glaucomas remain undetected. � e chal-
lenge lies in determining whether we need 
targeted or population-based screening.  

A recent systematic review suggests 
the cost effectiveness of offering glau-
coma screening to at-risk groups such 
as African-Caribbeans and first degree 
relatives of glaucoma patients. But we still 
need randomized controlled studies of 
screening’s eff ect in these groups to prove 
benefi t. Indeed, the additional benefi t of 
population-based screening over current 
case-fi nding methods may be small.25

Even if the efficacy of screening is 
demonstrated in randomized clinical trials, 
other challenges to eff ective implementa-
tion remain. � ese include:

Uptake of screening � e “coverage” 
of a screening program is the proportion 
of the at-risk population that undergoes 
screening. It must be maximized if screen-
ing is to be eff ective.  Barriers to uptake of 
screening include lack of public awareness, 
poor accessibility, and low acceptability.  
� ese barriers can be exacerbated by factors 
such as education level, poverty, co-mor-
bidity, and cultural beliefs. Unfortunately, 
such factors may play a relatively greater 
role in populations at highest risk of blind-
ing glaucoma. Solutions include public 
health and educational campaigns and 
liaisons with community leaders and non-
ophthalmology health professionals who 
have regular contact with the community.

Resources and training Any form of 
glaucoma screening will require consider-
able funding to implement and sustain. To 
justify this expense, governments and aid 
organizations will insist on indisputable 
evidence of benefi ts in preventing blindness 
at reasonable costs. One of these costs will 
be the expanded training needed for both 

screening technicians and the medical pro-
fessionals needed to care for new cases. 

Ideal Tests Further research must 
explore which of the many potential tests 
available would be suitable for screening 
and how each performs in cross-sectional 
studies of populations that lend themselves 
to such screening programs. 

Winifred Nolan, MD, FRCO, is a general ophthal-
mologist, cataract surgeon, and glaucoma specialist 
with the Birmingham and Midland Eye Centre, in 
the United Kingdom.
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Recent years have brought progress 
in our understanding of glaucoma 
prevalence and classifi cation. 
However, variability in disease 
defi nition and classifi cations 
continues to hamper prevalence 
estimates, comparisons of published 
data, and our understanding of 
disease burden. New insights off er 
the hope of improved criteria and 
greater consensus.  

A great deal of epidemiologic data on 
glaucoma prevalence has become avail-
able in recent years. In persons 40 years 
of age or older, prevalence estimates for 
open angle glaucoma (OAG) range from 
1% to 3% in Europe, 1% to 4% in Asia 
and 2% to 3% in Australia, while in the 
United States they vary between 1% and 
5% depending on primary ancestry.1

Much higher prevalence has been 
found in African-derived populations, 
exceeding 8% in Ghanaians and African-
Caribbeans.1 Yet epidemiologic data re-
mains scanty for other parts of the world. 
In particular, we need population-based 
studies in areas such as South America to 
complete our knowledge of worldwide 
prevalence.

Although less data from population-
based studies is available on angle closure 
glaucoma (ACG), the latter may account 
for most glaucoma cases in some Asian 
populations.2 � e age- and sex-adjusted 
prevalence rates of PAC were 2% and 2.2% 
and those of occludable angles were 6.4% 
and 6.3% for Mongolia and Singapore 
respectively.3 By contrast PAC does not 
appear to be a common condition in other 
populations, with reported prevalence 
rates of 1% or less in those aged 40 years 
or older.2

The above estimates for OAG and 
ACG concur with a pooled, worldwide 
report by Quigley and Broman, which 
provided prevalence models by age, sex 
and ethnicity.4 OAG was more prevalent 
in African-derived people, with lower 
prevalence in Europeans, Indians and 
Japanese. Prevalence estimates for ACG 

were highest in Chinese and lower in 
Japanese, followed by Europeans and 
Indians. The rate of OAG previous 
diagnosis in developed countries was 34%. 
In developing countries, it was 8%. For 
ACG, these numbers were 67% and 0.1%, 
respectively. 

Projecting from these results, in 2010 
there will be 60.5 million people with 
OAG and ACG worldwide, of which 
8.4 million will suff er bilateral blindness. 
By 2020, these numbers will increase to 
79.6 million and 11.2 million respectively. 
Among these, 74% will have OAG.

Variation in Criteria
While our knowledge of OAG and 

ACG prevalence has increased, we must 
consider that epidemiologic data largely 
depends on disease-definition criteria. 
Specifi cally, the defi nition of glaucoma 
requires the presence of visual fi eld defect 
and optic disc damage regardless of 
intraocular pressure, which is a risk factor 
for the disease, not a criterion.1 Nonethe-
less, population-based studies in glaucoma 
have used a variety of methods and criteria 
to defi ne functional and structural damage. 
Moreover, with PAC, the term “glaucoma” 
has been used indiscriminately, sometimes 
in the absence of optic neuropathy.3 

Diff erences can likewise be found in 
criteria for “definite,” “probable,” and 
“possible” glaucoma, the distinctions 
commonly used in epidemiology. Along 
with racial and ethnicity diff erences, these 
discrepancies contribute to the variability 
in published data. 

The Rotterdam Study, for example, 
reported that diff erent, commonly-used 
criteria for OAG diagnosis resulted in 
prevalence rates ranging from 0.1% 
to 1.2%.5 Further, lack of a universal 
glaucoma defi nition makes comparisons 
among studies diffi  cult or impossible.

According to one scheme for glaucoma 
diagnosis in prevalence surveys, optic disc 
structure abnormalities should involve 
a cup-to-disc ratio (CDR) or CDR 
asymmetry greater or equal to the 97.5 
percentile for the normal population 

(taking disc size into account, and exclud-
ing other causes or associations).6 When 
visual fi eld testing is not possible, a more 
strict CDR criterion (≥99.5 percentile) is 
proposed. A similar suggestion comes out 
of the Rotterdam Study, with a proposed 
cut-off  point for optic disc glaucomatous 
damage of vertical CDR ≥0.7.5 

Still, the investigators argue that a 
statistically abnormal value is arbitrary. 
� e advantage of a statistical threshold 
as part of glaucoma defi nition is that it 
allows standardization and comparisons 
between populations. However, we know 
that glaucoma can be present in eyes with 
smaller CDRs than the cut-off s set by the 
statistics.7,8 Therefore such an approach 
would systematically miss glaucoma 
diagnoses and misclassify such cases. 

In another study, a pronounced over-
lap for all optic disc variables was found 
between normal, preperimetric, and 
perimetric glaucoma subjects.9 Further, in 
the � essaloniki Eye Study, smaller CDR 

core concepts
 Prevalence estimates for 

 glaucoma largely depend on 
 the criteria used to defi ne 
 the disease and these vary 
 substantially among studies.
 The current defi nition of 

 glaucoma requires the 
 presence of both structural 
 and functional damage, 
 irrespective of intraocular 
 pressure. But no consensus 
 has been reached on 
 specifi c criteria
 The prevalence of 

 pseudoexfoliative glaucoma 
 may be underestimated 
 because studies have failed 
 to separate it consistently 
 from primary open-angle 
 glaucoma. 
 In most populations, prevalence 

 of open angle glaucoma ranges 
 from 1% to 4% in persons age 
 40 or older. But in African-
 derived populations, it may 
 exceed 8%.
 ACG may account for less than 

 the majority of glaucoma cases 
 globally, but it causes as much 
 visual disability as POAG. 
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was highly associated with undiagnosed 
POAG.10 

Alternatively, there are well accepted 
clinical criteria to define glaucomatous 
optic disc damage (diffuse thinning, focal 
narrowing, or notching of the optic disc 
rim).11 By using these criteria, cases with 
relatively small CDR can be identified 
at the expense of observer subjectivity. 
Potential bias due to the subjectivity of 
clinical examination could be minimized 
in the presence of a consensus among 
experts.12 

Variation in Definitions
In addition, definitions can vary 

with respect to disease classification. 
Primary open angle glaucoma (POAG) 
has not been consistently separated from 
pseudoexfoliative glaucoma (PEXG). More-
over, few large population-based studies 
have provided PEXG prevalence estimates. 
In studies where PEXG is not reported, it 
is possible that pseudoexfoliation was not 
assessed and cases of PEXG were included 
in the POAG group. 

Reaching a consensus on glaucoma 
definition would result in more reliable 

prevalence estimates, facilitate comparisons 
of published data, and increase our 
knowledge of the glaucoma burden. In 
addition, it would allow pooling of data 
from existing studies to guide future 
research through large collaborative 
projects.1 

Fotis Topouzis, MD, PhD, is an assistant professor 
of ophthalmology and director of the laboratory of 
research and clinical applications in ophthalmology at 
the Aristotle University of Thessaloniki, Greece. 
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Screening aims to exclude 
individuals who don’t have 
glaucoma. So the practicalities 
will vary according to the level of 
severity the screening is designed 
to detect. Determination of this 
level leads to the evaluation of 
other practicalities such as available 
resources, optimal tests, and costs.

In designing a screening process, it 
is vital to predetermine the severity of 
glaucoma being detected. For example, 
a program that screens for visually symp-
tomatic glaucoma may require relatively 
few resources. Non-ophthalmologists can 
measure visual acuity, confrontational 
visual fi elds, and the like. By contrast, 
a program for detecting early glaucoma 
demands experienced personnel and sophis-
ticated technologies. 

Availability of Resources
The human and material resources 

available for screening programs vary 
worldwide. Commonly, optometrists play 
a primary role in this process. However, 
this leads to screening biased towards those 
who seek optometric care.1 Broadening 
the reach of screening will involve both 
raising awareness of glaucoma in high-risk 
groups and removing barriers (locational, 
fi nancial, or cultural) to eye care.  

Choice of Screening Test
� e ideal screening test is safe, portable, 

quick and easy to administer and interpret, 
and acceptable to those being tested. It must 
obtain results in most of those tested and 
reliably distinguish between those who do 
and do not have glaucoma.2 Currently there 
is no test or combination of tests that meet 
all of these criteria for both open angle or 
closed angle glaucoma.3 

When gleaning guidance from studies 
that evaluate screening tests, it’s important 
to keep in mind both glaucoma’s prevalence 
in the study population and the reference 
standard being used for diagnosis. � ese 
two factors introduce considerable bias. 
Currently, most published studies are hospi-
tal-based and, so, involve enriched samples. 
By contrast, the optimum sample would 
represent the population to be screened.

Costs of Screening
� e costs of screening must be weighed 

against the costs of not diagnosing glau-
coma. Clearly, this depends on the severity 
of glaucoma the program aims to detect. 
Cost-eff ectiveness studies for OAG screen-
ing remain scarce. However two recently 
published economic evaluations based on 
Markov decision analytical modeling sug-
gest that screening is more likely to be cost 
eff ective in subgroups where prevalence 
is high, the screening interval is between 
5 and 10 years, and the initial assessment 
is simple enough to be supervised by non-
medical technicians.3,4  

The cost-effectiveness of screening 
for primary angle closure remains to be 
evaluated. However, a 2008 working group 
concluded that it was not cost-eff ective in 
Asia, where the prevalence of these condi-
tions is high and clinic-based detection 
may be more cost-eff ective.5

Conclusions and Future Directions
Designing eff ective screening methods 

demands that we first evaluate algo-
rithms for detecting and determining 
stages of glaucoma severity. � is should 
be combined with identifi cation of barri-
ers to glaucoma care. Worldwide, we must 
increase training in glaucoma recognition 
among both eye specialists and nonspecial-
ists in a broad range of healthcare settings. 
Above all, practical approaches should be 
employed in an evidence-based manner. 
Only then can we ensure that we do not 
waste valuable resources or create new 
barriers to care. 

Rupert Bourne, MD, FRCO, is a professor of ophthal-
mology at Anglia Ruskin University, Cambridge, and 
a consultant ophthalmic surgeon at Hinchingbrooke 
Hospital and Addenbrooke’s Hospital, Cambridge, 
and Moorfi elds Eye Hospital, London.
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 the practicalities of glaucoma 

 screening vary according to 
 the reference standard for 
 the severity of disease 
 being detected.
 a program that screens 

 for visually symptomatic 
 glaucoma may require 
 modest technological 
 and training resources.
 a program for detecting early 

 glaucoma demands experienced 
 personnel and sophisticated 
 technologies.
 ideal screening tests would be 

 safe, easily administered and 
 interpreted, portable, quick, 
 and patient acceptable. 
 currently there are no 
 such tests for glaucoma. 
 current opportunistic screening 

 focuses on people seeking 
 optometry care. Broadening 
 reach to high-risk groups 
 will involve both raising 
 awareness and removing 
 barriers to eye care.

Practicalities of Screening
Rupert Bourne, MD, FRCO

FIGURE 1 Screening for glaucoma in the 
Pakistan National Blindness and Visual 
Impairment Survey.6
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core concepts
 current glaucoma screening 

 is far from optimal. Half 
 of all glaucoma patients 
 remain undiagnosed, many 
 despite having seen an 
 ophthalmologist.
 Obstacles to establishing 

 optimal screening programs 
 include an inability to compare 
 the cost-effectiveness of 
 different models.
 ideally, economic evaluation 

 should include randomized 
 studies comparing screening 
 vs opportunistic case 
 fi nding, with large sample 
 sizes and prolonged follow-up.
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� ere is no simple answer to 
the question of how to establish 
an ideal glaucoma screening 
program. What we do know is 
that current glaucoma screening 
is far from ideal: At least half of 
all glaucoma patients remain 
undiagnosed; among the newly 
diagnosed, half were previously 
undiagnosed despite having seen 
an ophthalmologist; and half of 
patients receiving treatment for 
glaucoma don’t have the disease.¹³ 
And this is not to mention the 
unequal access to care that plagues 
many health care systems. Given 
this scenario, two potential 
approaches to improved screening 
for glaucoma can be identifi ed.

� ere are two directions we can go in 
establishing glaucoma screening programs. 
We can either profoundly change current 
systems by initiating systematic population 
screening programs or we can make existing 
systems work better by improving our cur-
rent opportunistic case fi nding strategies.

Before adopting any new intervention, 
it’s vital to assess its cost-effectiveness. 
Many assume that improving current case 
fi nding strategies is cost-eff ective. But two 
recent studies raise problems with this as-
sumption and speak to the issue of what 
we know and don’t know about the cost 
eff ectiveness of systematic screening for 
glaucoma. ¹³

First, these reports make it clear that 
the very parameters needed for evaluating 
the cost-eff ectiveness—including utility 
and cost—of screening need further study. 

� e available data from randomized clinical 
trials remain too “small and tight” for eco-
nomic evaluation. � ese studies have been 
hampered by small sample size, tight inclu-
sion and exclusion criteria, protocol driven 
costs, and short follow-up times with re-
spect to costs, outcomes, and losses. 

Barriers
� e ideal economic evaluation of glau-

coma screening would have randomized de-
sign (screening vs. opportunistic case fi nd-
ing), large sample size, long follow-up (with 
dropouts located and followed-up), and 
appropriate measures of outcome. � ese are 
all in addition to the standard evaluations 
of both quality of life and costs.

Unfortunately, no single screening test 
is sufficient to discriminate all persons 
with or without glaucoma.¹ Estimates of 
the sensitivity and specifi city of diagnostic 
tests show large variability.¹ In addition, 
the majority of diagnostic studies have so 
far been performed on pre-selected patient 
populations. 

Another challenge rests in the minimal 
data available on the staging and progres-
sion of glaucoma. For example, randomized 
controlled trials have reported progression 
rates for one eye only—that is, not per 
patients’ two eyes. While that is useful for 
answering certain medical questions, it 
doesn’t tell us what we need to know about 
the patient’s quality of life. Only when we 
consider the patient can we compare the 
health-related quality of life and visual 
disability in to the costs. Finally, we lack 
quality studies using severe visual impair-
ment as an endpoint.⁴ 

In summary, we desperately need 

further research to supply the kind of 
information that can guide us in imple-
menting cost-eff ective glaucoma screening 
programs. In considering our options, 
it will be important to consider whether 
multi-disease screening programs might 
be more cost eff ective than glaucoma-only 
screening.² 

Anja Tuulonen, MD, PhD, is a professor of ophthal-
mology at the University of Oulu, Oulu, Finland.
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