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 Under the Affordable Care Act providers are 
pressured to maintain a high level of medical 
care, while reducing the cost of the treatment 
delivered

 Emphasis on
◦ Medical outcomes
◦ Prevention of disease (always more cost efficient)
◦ Improvement in population health (driven by ACO)

Br J Ophthalmol 2005;89:1245–1249. doi: 10.1136/bjo.2005.067355 

 Validity of a test
◦ Sensitivity – true positive rate
◦ Specificity – true negative rate
◦ Positive predictive value – if the test is positive what is 

the probability of the patient actually having the disease

 Testing for a disease with low prevalence (less 
than 2%) will produce low positive predictive value

 Glaucoma is a low prevalence disease – about 
1.55% of US population

Lancet 1999; 354: 1803–10 

 Screening with a scanning laser polarimeter
◦ 96% sensitive, and 93% specific
◦ Positive predictive value is only 17.8%

 Testing for IOP alone:
◦ 50% sensitive and 90% specific, 

 Combining IOP with VF testing: 
◦ 100% specific and 97% sensitive

1. The condition being screened should be an 
important health problem

2. The treatment is more effective during the 
asymptomatic vs. the symptomatic stages

3. The natural history of the disease should be 
adequately understood

Wilson and Junger’s Prerequisites for Disease Screening
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4. Available facilities for diagnosis and treatment

5. An appropriate, acceptable, and reasonably 
accurate screening test available

6. The cost of case findings should be balanced
against the possible expenditures on medical 
care as a whole

Wilson and Junger’s Prerequisites for Disease Screening

2. The treatment is more effective during the 
asymptomatic vs. the symptomatic stages

3. The natural history of the disease should be 
adequately understood

Wilson and Junger’s Prerequisites for Disease Screening

 60M people were affected in 2010

 80M people will be affected by 2020

 11.2M people worldwide will have bilateral 
blindness by 2020

Quigley et.el survey of glaucoma prevalence data 1996 - 2006
Br J Ophthalmol 2006;90:262-267 doi:10.1136/bjo.2005.081224

 Asians are the largest group affected

 Japanese have the highest rate of 
glaucoma with statistically normal IOP

 Africans in Africa, the Caribbean, and 
the US have a higher prevalence of POAG 
than do Asians and Europeans

Quigley et.el survey of glaucoma prevalence data 1996 - 2006
Br J Ophthalmol 2006;90:262-267 doi:10.1136/bjo.2005.081224

1. Glaucoma: a Global Health Problem

1. The condition being screened should be an 
important health problem

2. The treatment is more effective during the 
asymptomatic vs. the symptomatic stages

3. The natural history of the disease should be 
adequately understood

Wilson and Junger’s Prerequisites for Disease Screening

2. The treatment is more effective during the 
asymptomatic vs. the symptomatic stages
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 Lowering IOP with medications, laser, or surgery 
is an accepted and effective treatment

 Onset and progression of POAG are delayed by 
these methods

 Earlier treatment appears to reduce progression

1. The condition being screened should be an 
important health problem

2. The treatment is more effective during the 
asymptomatic vs. the symptomatic stages

3. The natural history of the disease should be 
adequately understood

Wilson and Junger’s Prerequisites for Disease Screening

3. The natural history of the disease 
should be adequately understood

 Early Manifest Glaucoma Trial results
◦ 62% rate of progression over 6 years among controls
◦ Risk of blindness due to loss of VF is between 16 - 27 %

 Blindness is greater in individuals who present 
with moderate to advanced VF loss

4. Available facilities for diagnosis and treatment

5. An appropriate, acceptable, and reasonably 
accurate screening test available

6. The cost of case findings should be balanced
against the possible expenditures on medical 
care as a whole

Wilson and Junger’s Prerequisites for Disease Screening

4. Available facilities for diagnosis and 
treatment

 Access to health services varies greatly between
and within countries

 China and Africa
◦ >50% of all global glaucoma cases by 2020
◦ Modest medical resources and limited access

 United States
◦ Care varies based on regional Gross Domestic Products 

and health care spending
◦ High risk African American communities are often in 

jeopardy

4. Available facilities for diagnosis and treatment

5. An appropriate, acceptable, and reasonably 
accurate screening test available

6. The cost of case findings should be balanced
against the possible expenditures on medical 
care as a whole

Wilson and Junger’s Prerequisites for Disease Screening

5. An appropriate, acceptable, and 
reasonably accurate screening test 

available
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 IOP - is the only physiological parameter we can 
currently alter

 The Optic Nerve evaluation - discern and 
monitor structural manifestation of the disease

 Perimetry - the primary means of assessing the 
impact of glaucoma on function and quality of 
life

 50% of Glaucoma occurs at “normal” IOP
◦ IOP is now recognized only as a risk factor

 IOP is only 50% sensitive and 90% specific

The Gold Standard: The Goldmann applanation
 2.5mm Hg inter observer variability
 Outcome depends on CCT, with no precise 

nomograms available for accurate adjustment
 Highly trained personnel perform the test

Alternative tonometers:
Cost-effectiveness, durability, and advantages 
over Goldmann tonometry have not been 
demonstrated

 Standard automated 
perimetry (SAP)
• Gold standard for glaucoma 

diagnosis and progression 
monitoring

• Used in all major clinical 
glaucoma trials

Recommendations to detect loss

6 tests in 2 years in newly diagnosed cases
3 repeats of VF testing in drastic progression cases

Practical recommendation

2 tests per year
confirm any abrupt field change with a second 

test
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 New technologies – early 
detection
FDT
SWAP 

Not proven to identify 
early conversion to 
glaucoma better than SAP

Time consuming for a patient

Depends on patient cooperation and test 
understanding (learning curve)

Burdensome for clinician to explain results 
and progression

The ON imaging devices (OCT, GDx, HRT)

inconsistent functional correlations

difficulty in extracting meaningful data from 
anomalous disks

lack of agreement among different machines

 Stereo disk photography
oStill a gold standard of ON evaluation

 OHTS, EGPT, CNTGS, and EMGT
oused photographic evidence of disc change

Digital ON photography
Decreasing cost of high 

resolution cameras
Widespread use of 

computerized image display
Precise image alignment 

technology with “flicker” 
detect subtle shifts of vessel 

position
transient small disk 

hemorrhages
ON rim changes over time

 Digital dental 
images
◦ superimposed 

images
◦ detect bone loss
◦ tooth movement
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 Robo Noncon SP 9000 
microscope – non contact

 Digitized endothelial cell 
photos

 Able to trace EC mosaic 
and evaluate changes on 
the cellular level

 IOP
◦ poor sensitivity

 Optic Nerve evaluation technology 
◦ not there yet
◦ low positive predictive value

 Perimetry
◦ time consuming, poorly reproduced, hard to interpret

 Optic Nerve digital photography 
◦ promising technology in a near future 
◦ need further evaluation and development

4. Available facilities for diagnosis and treatment

5. An appropriate, acceptable, and reasonably 
accurate screening test available

6. The cost of case findings should be balanced
against the possible expenditures on medical 
care as a whole

Wilson and Junger’s Prerequisites for Disease Screening

6. The cost of case findings should be 
balanced against the possible expenditures 

on medical care as a whole

 Areas with high prevalence of glaucoma (Africa, 
Asia, Downtown Rochester)

◦ Have limited resources for medical care

◦ Most glaucoma cases go undiagnosed

◦ Screening is not practical

◦ Access to therapy is severely limited

 Resource abundant areas have full access to 
technology and treatment

 Nonprofit entities acting in the interest of public 
health vs industries for profit participating in the 
business of health care
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 More data on the effects of glaucoma on 
quality of life

 Identification of facilities for diagnosis and 
treatment and barriers to care

 Development of screening algorithms with 
high specificity

 More data on the velocity of progression for 
treated and untreated glaucoma

 More regional economic evaluations of 
glaucoma screening


