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Abstract

Objectives: To project the clinical impact of routine glaucoma screening on visual outcomes in 

middle-aged African American individuals and help guide glaucoma screening policy.

Methods: Using data from the Eye Diseases Prevalence Research Group and Baltimore Eye 

Study, we developed a microsimulation model to project visual outcomes in African American 

individuals screened for glaucoma under a national screening policy using frequency-doubling 

technology. We projected the impact of universal screening on glaucoma-related visual impairment 

(acuity worse than 20/40 but better than 20/200 in the better-seeing eye) and blindness (acuity 

20/200 or worse in the better-seeing eye). The diagnostic characteristics of frequency-doubling 

technology and the hazard ratio for glaucoma progression in treated patients were informed by 

meta-analyses of randomized controlled trials.

Results: Implementation of a national glaucoma screening policy for a cohort of African 

American individuals between the ages of 50 and 59 years without known glaucoma would reduce 

the lifetime prevalence of undiagnosed glaucoma from 50% to 27%, the prevalence of glaucoma-

related visual impairment from 4.6% to 4.4% (4.1% relative decrease), and the prevalence of 

glaucoma-related blindness from 6.1% to 5.6% (7.1% relative decrease). We project the cost of the 

program to be $80 per screened individual, considering only the cost of frequency-doubling 

technology and confirmatory eye examinations. The number needed to screen to diagnose 1 person 

with glaucoma is 58. The number needed to screen to prevent 1 person from developing visual 

impairment is 875.
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Conclusions: Routine glaucoma screening for middle-aged African American individuals is 

potentially clinically effective but its impact on visual impairment and blindness may be modest. 

However, we did not assess the impact on visual field loss.

PRIMARY OPEN-ANGLE GLAU-coma is a chronic, degenerative disease1 that affects 

more than 2.2 million Americans and 1.9% of Americans older than 40 years.2 Ocular 

hypotensive therapy for open-angle glaucoma slows the progression of optic nerve 

degeneration,3 but half of patients with glaucoma are unaware they have the disease.4,5 The 

high prevalence of undiagnosed glaucoma contributes to visual loss, an outcome that is 

disproportionately common in African American individuals, where as many as 11% of 

elderly patients develop blindness.4,6 African American individuals also develop visual 

impairment earlier than white individuals and are frequently diagnosed at more advanced 

disease states.7 Despite this significant disease burden, no consensus exists among health 

care payers and policy bodies about the effectiveness of glaucoma screening in African 

American individuals or other high-risk populations.8,9

Medicare currently reimburses screening for glaucoma as a preventive intervention in high-

risk beneficiaries10 but the US Preventive Services Task Force11 cited insufficient evidence 

to support this practice. Their decision was based primarily on the paucity of evidence 

supporting the effectiveness of screening for preventing vision loss,12 though some 

researchers and health care professionals and researchers disagreed with their assessment.
13–15 In the absence of randomized trial data evaluating glaucoma screening, we aimed to 

help bridge this evidence gap by developing a model to project clinical outcomes associated 

with glaucoma screening in African American individuals. We focused on this population 

because they are considered a high-risk group covered by the Medicare screening benefit.

METHODS

DECISION ANALYSIS MODEL

We developed a Monte Carlo microsimulation model to compare universal glaucoma 

screening among middle-aged African American individuals and usual care. A Monte Carlo 

microsimulation model is a computer-based mathematical model in which patients are 

tracked individually through the model and transitions are determined by sampling from 

probability distributions.16 We calibrated the model to reproduce current age-specific rates 

of glaucoma (both diagnosed and undiagnosed) and glaucoma-related visual impairment and 

blindness using data from the Eye Diseases Prevalence Research Group (EDPRG) and 

Baltimore Eye Study (BES).4,6,17 Visual impairment was defined as a visual acuity worse 

than 20/40 but better than 20/200 in the better-seeing eye attributable to glaucoma.17 

Blindness was defined as a visual acuity of 20/200 or worse in the better-seeing eye 

attributable to glaucoma.17 Patients advanced through the model annually after being 

screened and were at risk of developing glaucoma, exhibiting progressive optic nerve 

damage ultimately producing visual impairment or legal blindness, or dying (Figure). Event 

probabilities were applied annually and the patient, not the eye, was the unit of analysis 

(Table 1). The model was programmed with TreeAge Pro 2009 (TreeAge Software Inc) and 

analyzed with Microsoft Excel (Microsoft Inc) and Intercooled Stata version 9.2 

(StataCorp).
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SCREENING POPULATION

The screening population comprised African American individuals between the ages of 50 

and 59 years. We focused on this age group because the prevalence of glaucoma rises 

sharply then, from 1.6% in patients between the ages of 40 and 49 years to 4.7% in our 

target population.4 The initial age distribution was derived using US census data.21 Based on 

these data, the portion of patients in each annual age stratum ranged from 11.1% for patients 

between the ages of 50 and 51 years to 8.7% for patients between the ages of 59 and 60 

years. The mean initial age was 54.3 years.

DIAGNOSTIC TESTING

We selected the frequency-doubling technology (FDT) (program C-20–1) examination as 

our gateway screening tool because of its favorable diagnostic characteristics19,22 and the 

relative feasibility of incorporating it into a community-based screening program.23,24 Other 

comparative advantages of FDT include its portability, speed of use, and the relatively 

limited training required to operate it properly.23,25 We assumed that all patients with 

threshold FDT findings triggering referral would undergo a confirmatory eye examination 

performed by an ophthalmologist, and this served as the reference standard for glaucoma 

diagnosis.

ESTIMATING THE PREVALENCE AND INCIDENCE OF GLAUCOMA

Quigley and Vitale18 estimated that the prevalence of glaucoma among African American 

individuals was modeled by the quadratic equation:

prevalence Age = 0.0118 − 0.000394 × Age−30 + 0.0000573 × Age−30 2 .

This equation predicts prevalence rates of 2.7%, 5.2%, 8.8%, or 13.5% in African American 

individuals who are aged 50, 60, 70, or 80 years, respectively (Table 2).4 The incidence of 

glaucoma in patients without glaucoma was estimated using the equation:

Incidence Age = Prevalanceage+1 − Prevalanceage / 1 − Prevalanceage .

In our model, at the time of disease onset or in the first stage of the simulation, half of 

patients with glaucoma were assumed to be unaware that they had the disease, a finding that 

has been duplicated in studies both within and outside of the United States.4,5 As an 

example, 55-year-old men would have an initial probability of glaucoma of 3.8% (equal to 

prevalence [age 55 years]). Half of these patients would be undiagnosed (1.9%) and this 

subpopulation would undergo screening. The remaining 96.2% of patients would face a 

0.3% risk of developing glaucoma in the first year (equal to incidence [age 55 years]).

ESTIMATING THE PREVALENCE AND INCIDENCE OF GLAUCOMA-RELATED VISUAL 
IMPAIRMENT

We contacted researchers from the EDPRG for specific data on the prevalence of glaucoma-

related visual impairment in African American individuals (Nathan Congdon, MD, MPH, 

former chairperson of the Writing Group for the EDPRG, and Benita O’Colmain, MPH, 
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PhD, member of the Writing Group, unpublished data, 2010).17 Pooling data from the BES 

and the Salisbury Eye Study, they estimated that 15.9% of African American individuals 

with visual impairment were visually impaired because of glaucoma. However, the data 

were not adequately robust to calculate age-specific values. We therefore estimated age-

specific rates by multiplying the prevalence of visual impairment provided in the EDPRG 

study17 by 15.9% and dividing by the prevalence of glaucoma at each age strata. This 

yielded estimates of 0.9%, 3.1%, 6.3%, and 12.0% for the prevalence of glaucoma-related 

visual impairment in African American individuals with glaucoma between ages 50 and 59 

years, 60 and 69 years, 70 and 79 years, and 80 years or older, respectively (Table 2).

ESTIMATING THE PREVALENCE AND INCIDENCE OF GLAUCOMA-RELATED BLINDNESS

The prevalence of blindness was derived using BES data on the number of African 

American individuals with glaucoma-related bilateral blindness and dividing by the number 

of patients with glaucoma.4,6 These data were also used to empirically estimate the 

incidence of progressing from visual impairment to blindness (Table 1). This yielded 

estimates of 6.2%, 2.4%, 10.9%, and 7.2% for African American individuals with glaucoma 

between ages 50 and 59 years, 60 and 69 years, 70 and 79 years, and 80 years or older, 

respectively. We pooled these estimates to simplify the analysis and calculated the overall 

rate of blindness among patients with glaucoma as 6.5% (estimated by dividing 8, the 

number of patients with glaucoma-related blindness, by 124, the number of patients with 

glaucoma). This is similar to the estimate of 7.9% derived by Quigley and Vitale,18 who also 

used BES data but employed a different method. Patients with diagnosed glaucoma were 

assumed to receive treatment, and the hazard ratio for glaucoma progression to visual 

impairment and subsequently to blindness in treated patients was 0.65 (95% CI, 0.49–0.87; 

P=.003), based on a recent meta-analysis (Table 1).3 This meta-analysis combined the results 

of the Early Manifest Glaucoma Trial26 and the Collaborative Normal-Tension Glaucoma 

Study27 to estimate the effect of treatment on glaucoma progression using visual field or 

optic disc deterioration as metrics. We acknowledge that people of African ancestry likely 

compose only a small portion of the collective population of these 2 studies, but there is 

evidence that their response to glaucoma treatment is similar to individuals of European 

ancestry based on data from the Ocular Hypertension Treatment Study.28 Patients with 

visual impairment or blindness of unknown cause were allowed to undergo screening. We 

categorized patients as having either diagnosed or undiagnosed glaucoma at the time of 

glaucoma development in the model, and they retained this status for a lifetime, unless 

detected by screening (Figure). While in reality patients do transition from an undiagnosed 

state to a diagnosed state, there were limited data to inform this rate.

MODEL CALIBRATION

We calibrated the model to reproduce prevalence rates of visual impairment and blindness 

using estimated transition probabilities and simple exponential functions. Our exponential 

functions take the form P=1−e−r×t where P is the probability of an event occurring by time t, 
r is the hazard rate, and e is the mathematical constant approximately equal to 2.718.29 We 

assumed that patients with glaucoma transitioned sequentially from having no visual 

impairment to having visual impairment to blindness (Figure). Transition probabilities were 

estimated in a step-wise fashion, with estimates for younger populations derived prior to 
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those for older populations. The calibrated transition probabilities are shown in Table 1, and 

the predicted prevalence rates of glaucoma and visual decline, compared with rates reported 

in epidemiological data, are shown in Table 2. To model survival, we used average mortality 

rates for African American individuals from US life tables21 because a meta-analysis found 

that glaucoma does not reduce life expectancy,30 though we acknowledge that no consensus 

exists on the relationship between glaucoma, treatment, and longevity.31

SCREENING COSTS

Costs were estimated using Current Procedural Terminology (CPT) codes and national 

Medicare reimbursement rates for automatic threshold perimetry (FDT examination; CPT 

code 92083) and an ophthalmologic examination (CPT code 92018).20 This accounted for 

the cost of a glaucoma screening test and a confirmatory appointment with an 

ophthalmologist. Using this source, the cost of FDT was $73 and the cost of an 

ophthalmologic examination was $127 in 2009 US dollars. We did not account for present or 

future costs of glaucoma treatment or for disability in patients who developed vision loss.

SENSITIVITY ANALYSES

We varied key parameters over plausible ranges to explore their impact on our results. 

Sensitivity analyses included the following: (1) the frequency of screening was increased 

and occurred at baseline and at ages 60 and 70 years; (2) the hazard ratio for glaucoma 

progression (developing visual impairment or blindness) in treated patients was varied from 

0.49 to 0.87, based on the 95% confidence interval from the meta-analysis that estimated this 

value3; (3) the rate of follow-up eye examinations was reduced to 50%; (4) the sensitivity 

and specificity of FDT were varied from 0.65 to 0.99 and 0.73 to 0.97, respectively, based on 

the 95% confidence interval from the meta-analysis that estimated this value19; and (5) the 

costs of FDT and an ophthalmologic eye examination were varied.

RESULTS

Model validation results and projected health outcomes are displayed in Table 3 and Table 4. 

Implementation of a national, universal glaucoma screening policy for African American 

individuals between the ages of 50 and 59 years with no prior diagnosis of glaucoma would 

reduce the lifetime prevalence of undiagnosed glaucoma from 50% to 27%, the prevalence 

of glaucoma-related visual impairment from 4.6% to 4.4% (4.1% decrease), and the 

prevalence of glaucoma-related blindness from 6.1% to 5.6% (7.1% decrease). The lifetime 

prevalence of blindness in African American individuals is higher than the prevalence of 

visual impairment because the prevalence of glaucoma-related visual impairment, as 

reported by the BES, is relatively low in younger African American individuals (who 

constitute a larger portion of the screened population), while the pooled prevalence of 

glaucoma-related blindness is relatively high in this population. The prevalence of 

undiagnosed glaucoma would be lowest at 19% among patients between the ages of 50 and 

59 years and rise to 40% in patients older than 80 years. The largest benefits for blindness 

prevention would accrue in patients older than 80 years, where the prevalence of blindness 

would fall from 5.7% to 5.1% (10.9% decrease). The benefit of screening was modest 

because of a combination of factors, including that the number of African American 
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individuals diagnosed during screening is less than half of the total number of African 

American individuals who will develop glaucoma and that we separately report visual 

impairment and blindness (instead of a combined outcome).

The program would cost $80 per screened individual, $4750 per new diagnosis of glaucoma, 

$71 130 per incident of visual impairment avoided, and $98 970 per incident of blindness 

avoided, considering only the cost of FDT and confirmatory eye examinations. Our model 

suggests that 58 people would need to be screened to diagnose 1 person with glaucoma. 

Further, 875 people would need to be screened to prevent 1 case of visual impairment, and 

1220 people would need to be screened to prevent 1 case of blindness.

The results were sensitive to the frequency of screening and other factors (Table 5). If 

screening were performed at baseline and again at ages 60 and 70 years, the lifetime 

prevalence of undiagnosed glaucoma would fall from 50% to 17%, and the prevalence of 

glaucoma-related visual impairment and blindness would fall by 6.8% and 9.9%, 

respectively. The cost of screening would rise from $80 to $176 per screened individual, and 

the number needed to screen to prevent 1 case of visual impairment or blindness would rise 

to 1200 or 1930, respectively. The number needed to screen to diagnose 1 patient with 

glaucoma would rise to 68.

We also varied the hazard ratio for glaucoma progression in treated patients from 0.49 to 

0.87, based on the 95% confidence interval from the meta-analysis that estimated this value. 

When the hazard ratio was 0.49, the prevalence of visual impairment and blindness fell by 

7.1% and 12.2% in the screened population, and the number needed to screen to prevent 1 

case of visual impairment or blindness fell to 465 or 645, respectively. The corresponding 

values were 1.3% and 1.6% with a number needed to screen to prevent 1 case of visual 

impairment or blindness of 3455 or 4835 when the hazard ratio rose to 0.87, respectively. If 

only half of patients underwent a follow-up eye examination after positive screening, the 

prevalence of glaucoma-related visual impairment and blindness would fall by 2.3% and 

3.3%, respectively.

We varied the sensitivity and specificity of FDT from 0.65 to 0.99 and 0.73 to 0.97, 

respectively. The most significant changes occurred when the sensitivity fell to 0.65 and the 

specificity fell to 0.73. In this setting, the prevalence of visual impairment and blindness fell 

by 2.0% and 5.0% compared with 4.1% and 7.1% in the base case, respectively, and the 

prevalence of undiagnosed glaucoma rose to 34% compared with 27%. The screening cost 

per patient rose to $104 and the number needed to screen to prevent 1 case of visual 

impairment or blindness was 1330 or 1665, respectively.

The results were also sensitive to the cost of FDT and ophthalmologic evaluation. When the 

cost of FDT or an ophthalmologic eye examination rose by 50% to $110 or $191, the 

average screening cost per patient rose to $115 or $85, respectively. When the cost of FDT 

fell to $45, the average screening cost per patient was $53.
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COMMENT

MAIN FINDINGS AND IMPLICATIONS

We found that universal, community-based glaucoma screening for middle-aged African 

American individuals is potentially clinically effective, though its overall impact on visual 

impairment and blindness is relatively modest. Sensitivity analyses indicated that optimizing 

treatment efficacy or increasing screening frequency would have the most favorable impact 

on the effectiveness of screening.

Our study extends prior work by projecting the potential clinical impact of screening in a 

high-risk population and by focusing on visual impairment and blindness, vision states more 

clearly associated with a reduction in health-related quality of life.32 Previous research has 

often focused on visual field assessment as a marker of glaucoma progression.26,27,33–36 

While this addresses an important outcome, studies often use different methods for assessing 

visual fields, and quantifying the degree to which reductions in visual field are associated 

with decrements in health-related quality of life can be challenging.37 For example, in the 

Early Manifest Glaucoma Trial, patients completed the 25-item National Eye Institute Visual 

Function Questionnaire after 6 years of follow-up.26,33 While this survey was unavailable at 

the time of study initiation, it found no difference in the scores of treated and untreated 

patients at 6 years’ follow-up, whereas differences in progression were present. However, 

other studies have found substantial decrements in vision-related quality of life, even among 

patients with previously undiagnosed glaucoma.38

COMPARISON WITH OTHER SCREENING TESTS

We found that the number needed to screen to prevent 1 case of visual impairment was 875. 

This figure is relatively comparable with several screening technologies, including colorectal 

cancer screening (number needed to screen to prevent 1 colorectal cancer diagnosis or death 

of 191 and 489, respectively)39; blood pressure screening (number needed to screen to 

prevent 1 death over 5 years of 274 to 1307)40; and mammography (number needed to 

screen to prevent 1 breast cancer death of 1224).41 Glaucoma screening is not as effective as 

annual screening to prevent diabetic retinopathy, where the number needed to screen to 

prevent blindness ranges from 8 in high-risk patients to 200 in low-risk patients.42 In 

sensitivity analyses, the number needed to screen to prevent 1 case of visual impairment 

ranged from 425 to 5330, depending on the effectiveness of treatment and frequency of 

screening studies.

LIMITATIONS

We did not account for visual field loss; rather, we used bilateral visual acuity alone to 

define visual impairment and blindness. Incorporating visual field loss, along with 

accounting for unilateral vision loss, would have improved our estimates of the effectiveness 

of screening. Related to this, our estimate for the impact of glaucoma treatment on 

preventing visual impairment or blindness was drawn from a meta-analysis of 2 clinical 

studies that focused on visual fields or optic nerve injury.26,27 We adapted the results of this 

meta-analysis for our study of visual acuity. The hazard ratio associated with a decline in 
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visual acuity may be different from that for visual fields. We partially addressed this in a 

sensitivity analysis in which we varied the hazard ratio associated with glaucoma treatment.

The current analysis drew from national data on the prevalence of glaucoma, visual 

impairment, and blindness among African American individuals in the United States. It 

assumed homogeneity in the rate of glaucoma progression among individuals with 

glaucoma, rather than allowing some patients to face a different likelihood of progression 

than others. In reality, clinical research suggests that patients are heterogeneous in their 

likelihood of developing visual impairment or blindness, but we designed the model with 

homogeneous transition rates because data informing patterns of heterogeneity were limited.
43 Further, the prevalence rates reported by the BES may differ from current epidemiological 

patterns, and our use of these data for model calibration may underestimate the benefit of 

treatment.

We used cross-sectional data from the BES to project visual impairment and blindness 

outcomes but longitudinal data would have been more appropriate. However, these data were 

unavailable for our patient population. The estimated rates of transitioning from no visual 

impairment to visual impairment and subsequently to blindness in patients with glaucoma 

were informed from model calibration using these cross-sectional data. In particular, our 

estimate of the rate of transitioning from visual impairment to blindness was limited by the 

use of a pooled blindness prevalence that did not vary by age. We pooled blindness 

prevalence, however, because BES data on the relationship between blindness and age were 

not monotonic. Our model likely overestimates the incidence of blindness in patients with 

visual impairment in the 50-to 59-year age group for this reason. Further analyses of the 

implications of using cross-sectional data vs longitudinal data for calibration and varying 

transition rates would improve future studies of glaucoma screening policy.

We incorporated the cost of screening and a follow-up eye examination, but we did not 

explicitly model the cost of treatment or changes in health-related quality of life associated 

with visual decline. This is an important outcome, as the cost of medical and surgical 

interventions to reduce intraocular pressure can be high,44 and vision loss can be rapid and 

significantly reduce health-related quality of life.32,45 We also did not consider the cost of 

visual rehabilitation, disability, or long-term care in patients with blindness, which are 

substantial.46 The EDPRG estimated that 37 000 African American individuals will have 

glaucoma-related visual impairment and 50 000 African American individuals will have 

glaucoma-related blindness by 2020, up from 22 000 and 29 000 in 2000, respectively.2 In 

an analysis using Medical Expenditure Panel Survey data, Frick and colleagues47 estimated 

that the incremental medical expenditures and informal care costs in patients with vision 

impairment or blindness range from $1050 to $2400 annually, depending on the severity of 

vision loss. Approximating the impact of glaucoma screening by applying a 6% to 7% 

reduction to the prevalence of vision loss in that year, universal glaucoma screening could 

translate into annual savings of more than $10 million dollars in medical expenditures alone. 

This does not include the cost of lost productivity, long-term care, nursing homes, and other 

public services for patients with vision loss. Rein and colleagues46 estimated these 

expenditures to exceed $11 billion in the visually impaired US population, of which African 

American individuals constitute 9%.17
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We conclude that routine screening for glaucoma in African American individuals is a 

potentially clinically effective and economical method to reduce the burden of glaucoma-

related visual impairment and blindness, though its absolute benefit is likely to be modest. 

Health policy informing glaucoma screening should continue to evaluate effective and 

efficient methods to reduce the incidence of undiagnosed glaucoma and glaucoma-related 

visual impairment. Future studies should also consider long-term costs associated with 

treatment and the impact of delaying visual impairment on health-related quality of life.
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Figure. 
Model structure and stages of glaucoma progression in patients undergoing glaucoma 

screening or usual care management. Patients were African American, between the ages of 

50 and 59 years, with no history of glaucoma undergoing universal screening or usual care 

(sporadic screening that results in 50% of patients with glaucoma being undiagnosed). 

Patients with diagnosed glaucoma were treated and all patients with glaucoma were at risk 

of developing new or progressively worsening glaucoma-related visual loss. *Confirmatory 

eye examination identified patients with false-positive frequency-doubling technology 

results. 1, 2, and 3 are probability nodes; (+) represents replication of branches at node (n), 

where n=1, 2, or 3.
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Table 1.

Probabilities of Health Outcomes and Costs of Interventions

Variable Base Case Estimate (95% CI) Source

Probability of diagnosed glaucoma 0.5 Tielsch et al,4

Rudnicka et al5

Initial probability of having glaucoma

 50–59 y 0.027–0.049 Quigley and Vitale18

Annual probability of developing glaucoma

 50–59 y 0.002–0.003 Quigley and Vitale18

 60–69 y 0.003–0.005 Quigley and Vitale18

 70–79 y 0.005–0.006 Quigley and Vitale18

 ≥80 y 0.006–0.01 Quigley and Vitale18

Annual probability of progressing to visual impairment

 50–59 y 0.007 Congdon et al17

 60–69 y 0.01 Congdon et al17

 70–79 y 0.01 Congdon et al17

 ≥80 y 0.01 Congdon et al17

Annual probability of progressing to blindness

 50–59 y 0.35 Sommer et al6

 60–69 y 0.20 Sommer et al6

 70–79 y 0.02 Sommer et al6

 ≥80 y 0.02 Sommer et al6

Hazard ratio for progression with treatment

Development of visual impairment
a 0.65 (0.49–0.87) Maier et al3

Development of blindness
b 0.65 (0.49–0.87) Maier et al3

FDT screening test characteristics

Sensitivity 0.92 (0.65–0.99) Burr et al19

Specificity 0.94 (0.73–0.97) Burr et al19

Screening cost,$

FDT visual field testing
73 (110)

c Medicare fee schedule20

Eye examination
127 (190)

c Medicare fee schedule20

Abbreviation: FDT, frequency-doubling technology.

a
Hazard ratio for patients with glaucoma and no visual impairment.

b
Hazard ratio for patients with glaucoma and visual impairment.

c
For both the cost of FDT visual field testing and the cost of an eye examination, the base case was fixed (eg, $73) and then we used a higher 

estimate (eg, $110) for the sensitivity analysis.
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Table 5.

Sensitivity Analysis: Screening Cost per Incident of Visual Impairment or Blindness Prevented Under Various 

Scenarios

Scenario

Screening Cost per Incident Prevented, $ per Incident

Visual Impairment Blindness

Screen between ages 50 and 59 years, base case 71 000 99 000

Additional screening at ages 60 and 70 years 82 000 132 000

Incomplete patient follow-up after positive FDT results, 50% follow-up 108 000 167 000

Low treatment efficacy (hazard ratio for glaucoma progression = 0.87) 281 000 393 000

High treatment efficacy (hazard ratio for glaucoma progression = 0.49) 38 000 52 000

Low FDT sensitivity (0.65) and specificity (0.73) 110 000 130 000

High FDT sensitivity (0.99) and specificity (0.97) 57 000 94 000

Less expensive FDT examination ($45) 42 000 58 000

More expensive FDT examination ($110) 114 000 177 000

Abbreviation: FDT, frequency-doubling technology.
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