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Purpose: To examine the factors associated with blindness from primary open-angle glaucoma 

(POAG) among black and white patients at our institution.

Patients and methods: For this retrospective, case–control study, patients legally blind from 

POAG (“cases”) were matched on age, race, and gender with non-blind POAG patients (“controls”). 

Thirty-seven black case–control pairs and 19 white case–control pairs were included in this 

study. Clinical variables were compared at initial presentation and over the course of follow-up.

Results: Black case–control pairs and white case–control pairs had similar characteristics at 

presentation, including cup-to-disc ratio and number of glaucoma medications. However, over 

the course of follow-up, black cases underwent significantly more glaucoma surgeries than 

matched controls (2.4 versus 1.2, p=0.001), whereas white cases and controls had no significant 

difference in glaucoma operations (0.9 versus 0.6, p=0.139). Our analysis found that glaucoma 

surgery is associated with blindness in black patients (odds ratio [OR] 1.6, 95% CI 1.1–2.2) but 

not in white patients (OR 1.5, 95% CI 0.7–3.2).

Conclusion: Black and white case–control pairs with POAG shared similar risk factors for 

blindness at presentation. However, over the follow-up period, black cases required signifi-

cantly more glaucoma surgeries compared to black controls, whereas there was no significant 

difference in surgery between white cases and controls. There was no difference in medication 

changes in either case–control set.

Keywords: health disparities, glaucoma surgery, glaucoma treatment, glaucoma medications

Introduction
Primary open-angle glaucoma (POAG) is a leading cause of irreversible blindness. 

Global prevalence of glaucoma was estimated at 64.3 million people in 2013 and is 

projected to increase to 76.0 million by 2020.1 Despite significant progress to reduce 

rates of blindness from glaucoma, loss of sight from this disease remains a significant 

burden on public health.2 

Large population-based studies have revealed that black patients suffer dispropor-

tionally from glaucoma and glaucoma-related blindness. For example, the Baltimore 

Eye Survey demonstrated stark differences in ocular health between white and black 

residents of East Baltimore aged 40 years or older, where black residents were twice 

as likely to be blind compared to white residents.3 The age-adjusted rate of POAG 

was 4- to 6.6-fold higher in blacks than whites in this population, and POAG onset 

began about 10 years earlier in black residents.4,5 In a different setting, the Salisbury 

Eye Evaluation Project demonstrated that black Medicare beneficiaries in a semirural 

area had race-specific prevalence of visually impairing glaucoma that was 15 times 
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higher than their white neighbors.6 More recently, national 

survey data revealed continued racial disparities in glaucoma 

disease burden,7 and we found at our tertiary eye center that 

black (versus white) race remains a significant risk factor for 

glaucoma blindness.8

The purpose of this study is to examine factors associated 

with blindness from POAG among black and white patients 

at our tertiary eye center. We utilize a case–control design 

that pairs blind POAG cases with non-blind POAG controls, 

matched on age, gender, and race. Within this case–control 

set, we compare relevant clinical variables between black 

cases and controls and white cases and controls to assess the 

risk factors for blindness for the two racial groups.

Patients and methods
Data sources
This retrospective chart review was approved by the Duke 

University Institutional Review Board; informed consent 

was waived based on its retrospective design, minimal risk, 

and confidentiality protections. We utilized a dataset of glau-

coma patient visits at Duke, which we described previously.8 

In brief, our dataset represents a random sample of patients 

with a glaucoma diagnosis code who visited a glaucoma 

service provider at the Duke University Eye Center between 

July 2007 and July 2010. Of 4,707 total unique patients iden-

tified, the medical records of 1,629 were randomly selected 

for abstraction. After initial chart review, 174 patients were 

excluded due to lack of available electronic medical record 

documentation (n=135), lack of glaucoma diagnosis (n=39), 

or not being seen by the glaucoma service (n=1). The remain-

ing 1,454 were included in the dataset. Demographic infor-

mation, visual function metrics, ocular history, and number 

and types of glaucoma treatments and surgeries were among 

the information obtained from the medical records. Race was 

determined by patient self-identification.

For this follow-up, case–control study on POAG-related 

blindness, 95 blind POAG cases were identified from the 

dataset. Cases were included if they were blind at presenta-

tion or if blindness developed over the course of follow-up. 

Blindness was determined using the US legal definition: in 

the better-seeing eye, a best-corrected visual acuity no better 

than 20/200 or a constricted visual field less than 20°. Each 

record was reviewed for other potential causes of blindness, 

and blind subjects were not included in this study if there 

was significant macular degeneration, central retinal vein 

occlusion, or other severe eye disease that could confound 

with POAG as the cause of blindness.

Of the 95 blind POAG cases identified, 80 could be 

matched to non-blind POAG controls based on race, age 

(within year of birth), and gender (Figure 1). Specifically, 

non-blind controls were identified for 27 out of 30 blind 

black men, 24 of 30 blind black women, 14 of 17 blind white 

men, and 15 of 18 blind white women. For these 80 case–

control pairs, one author (WH) carried out a comprehensive 

chart review of the subjects’ original medical records. 

Of these original 80 case–control pairs, a total of 24 pairs 

were excluded because of the inability to locate paper charts 

(three cases, four controls), race and/or gender mismatch 

error between the query tool (Duke Enterprise Data Unified 

Content Explorer)9 and the medical record (one case, six 

controls), and non-POAG diagnosis miscoded as POAG 

(five cases, five controls). The remaining 56 case–control 

pairs were included in our analysis. The race–gender com-

position of these 56 case–control pairs included 21 pairs of 

black men, 16 pairs of black women, 9 pairs of white men, 

and 10 pairs of white women.

Measurements
Four categories of measurements were obtained for the 

56 case–control pairs: 1) demographic information (age, 

gender, and race); 2) clinical variables at presentation to 

our tertiary eye center (baseline visual acuity, intraocular 

Figure 1 Flowchart of study design.
Notes: From the dataset of 1,454 patients with glaucoma, 80 of the 95 patients who 
were blind from POag could be matched (by gender, race, and age within 1 year) 
with patients with POag who were not blind. Twenty-four pairs were excluded, 
leaving 56 pairs (21 pairs of black men, 16 pairs of black women, 9 pairs of white 
men, and 10 pairs of white women).
Abbreviation: POag, primary open-angle glaucoma.

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2018:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

379

risk factors for blindness from primary open-angle glaucoma by race

pressure [IOP], cup-to-disc ratio, and automated Humphrey 

visual fields); 3) ocular history at presentation (comorbid 

ocular diagnoses and glaucoma history, medications, and 

surgeries); and 4) clinical course on our service (duration 

of follow-up, number of glaucoma medications added, and 

number and types of glaucoma surgeries undergone). Medical 

and surgical treatment of glaucoma was used as a surrogate 

measure of disease progression.

statistical analyses
Statistical analyses were performed using SAS software, 

version 9.3 (SAS Inc., Cary, NC, USA). A p-value less than 

0.05 was considered statistically significant. Descriptive 

statistics were summarized as mean ± SD.

A Wilcoxon rank sum test was conducted to compare 

initial visual acuity, IOP, cup-to-disc ratio, and visual fields 

between black cases and black controls and between white 

cases and white controls. Fisher’s exact test was also used 

to compare history of prior treatments before presentation 

for the two case–control sets.

Mean deviation on initial visual field and duration of 

follow-up were compared between cases and controls using 

the Wilcoxon rank sum test. A chi-squared test was used 

to compare types of prior glaucoma treatments at presenta-

tion between cases and controls. Comparison between the 

proportions of black and white patients who presented to 

our service with blindness from glaucoma was made using 

Fisher’s exact test. Presenting ocular comorbidities and 

initial glaucoma hemifield test values were compared using 

Fisher’s exact test.

Medical and surgical treatments undergone during the 

course of follow-up were examined between cases and 

controls using a Wilcoxon rank sum test. Fisher’s exact test 

was used to compare history of laser trabeculoplasty over 

the course of follow-up. Number of medication changes was 

examined only for patients who did not undergo glaucoma 

surgery, as routine pre- and postoperative medication adjust-

ments would confound with medication changes made in 

response to disease progression.

Finally, multivariable logistic regression was conducted 

for each clinical variable by race, controlling for age and 

gender, to calculate adjusted ORs for blindness, along with 

corresponding 95% CIs.

Results
A total of 37 black and 19 white case–control pairs of blind 

POAG cases and non-blind POAG controls were included. 

The average age and gender representation were similar 

between groups, as summarized in Table 1. There was no 

difference in number of years of follow-up at our eye center 

between black cases and white cases (8.00±5.51 versus 

5.89±5.24, p=0.142) or between black controls and white 

controls (7.59±5.99 versus 7.37±5.90, p=0.869).

initial presentation
The majority of patients who were blind from POAG within 

the study period had arrived blind at initial presentation to our 

glaucoma service, and there was no statistically significant 

difference in blindness at presentation between black cases 

(24/37) and white cases (14/19) (p=0.560).

Measures of visual function at initial presentation dif-

fered significantly between cases and controls of both 

races. Mean initial visual acuity in the better-seeing eye in 

LogMAR units (with Snellen equivalent) for black cases 

was 0.7±0.9 (20/100) compared to 0.1±0.1 (20/25) for black 

controls (p,0.001). Similarly, mean initial visual acuity in 

the better-seeing eye was 0.9±0.9 (20/160) for white cases 

compared to 0.1 (20/25) for white controls (p,0.001). 

Glaucoma Hemifield Test Results presented a similar pat-

tern, with significant differences between cases and controls 

(p,0.001 for blacks, p=0.004 for whites in the better-seeing 

eye) (Table 2). These results indicated that poorer vision at 

presentation was a risk factor associated with eventual POAG 

blindness for both racial groups.

In contrast, initial IOP was not significantly different 

between cases and controls of either race. Black cases aver-

aged an IOP (in mmHg) of 21±10 in the right eye and 22±11 

in the left eye compared to 19±6 and 20±8 for black controls 

(p=0.407 and p=0.384, respectively). Similarly, white cases 

averaged an IOP of 17±6 in the right eye and 17±6 in the left 

eye compared to 20±6 and 19±4 for white controls (p=0.091 

and p=0.497, respectively) (Table 2).

The cup-to-disc ratio was significantly greater in black 

cases than controls (p,0.001), but greater in white cases than 

white controls only in the right eye but not in the left: 0.9±0.1 

and 0.7±0.2 (p=0.017), and 0.8±0.2 and 0.7±0.2 (p=0.090), 

respectively (Table 2).

Ocular comorbidities at presentation were similar 

between black and white cases and controls, as demonstrated 

Table 1 Demographic characteristics

Black 
cases 
(n=37)

Black 
controls 
(n=37)

White 
cases 
(n=19)

White 
controls 
(n=19)

Mean age in years (sD) 73 (11) 73 (11) 77 (11) 76 (11)
Female sex, n (%) 16 (43) 16 (43) 10 (53) 10 (53)
Follow-up time in years (sD) 8.0 (5.5) 7.6 (6.0) 5.9 (5.2) 7.4 (5.9)

Notes: Cases, patients who have gone blind from primary open-angle glaucoma; 
controls, patients with primary open-angle glaucoma who are not blind.
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in Table 2. There was no significant association between 

blindness and diabetic retinopathy or uveitis (p=0.674 for 

black, p=1.00 for white), and macular degeneration was 

present only in white patients but not associated with blind-

ness from POAG (p=1.000). White cases had significantly 

more “other” ocular diagnoses, including non-blinding 

corneal and retinal vascular disease, than white controls 

(p=0.003), but there was no difference between black cases 

and controls (p=0.214).

At presentation, cases were taking significantly more 

glaucoma medications than controls for both races (black: 

2.5 versus 1.2, p,0.001; white: 2.7 versus 1.1, p=0.001). 

History of any glaucoma surgery was significantly associated 

with POAG blindness for white patients (p=0.013) but not 

for black patients (p=0.089), whereas history of glaucoma 

laser treatment was not significantly associated with blind-

ness for either black (p=0.093) or white patients (p=0.447) 

(Table 2).

Clinical course
Over the duration of follow-up at our tertiary glaucoma service, 

a higher total number of glaucoma surgeries was associated 

with blindness among black case–control pairs but not among 

white, whereas number of glaucoma medications added was 

not associated with blindness for either race. Among patients 

who did not undergo surgery or laser treatment, black cases 

averaged an additional 1.3 medications over the course of 

follow-up compared to 0.7 for controls (p=0.131), whereas 

white cases averaged 0.5 medications removed compared 

to 0.8 added for controls (p=0.055). Regarding surgical 

interventions, black cases compared to controls underwent 

significantly more total surgeries (p=0.001) – including trab-

eculectomy (p=0.009), tube surgeries (p=0.012), and transs-

cleral diode/endocyclophotocoagulation (p=0.011) – but there 

was no difference in surgical revision rates between cases and 

controls (p=0.428). None of these interventions was associated 

with blindness for white patients (p.0.100 for all). The power 

Table 2 Clinical variables at presentation by race and case–control status

Variables Black 
cases 
(n=37)

Black 
controls 
(n=37)

White 
cases 
(n=19)

White 
controls 
(n=19)

p-values

Black cases 
versus black 
controls

White cases 
versus white 
controls

Visual function metrics
Visual acuity (logMar), mean (sD), n

Better eye 0.7 (0.9), 37 0.1 (0.1), 37 0.9 (0.9), 19 0.1 (0.2), 19 ,0.001 ,0.001
Worse eye 1.8 (1.2), 37 0.8 (1.1), 37 1.9 (1.2), 19 0.5 (0.6), 19 ,0.001 0.002

Visual field (MD in dB), mean (SD), n
Better eye -22 (9), 14 -3 (3), 29 -16 (10), 7 -3 (3), 16 ,0.001 0.004
Worse eye -24 (9), 24 -8 (7), 34 -21 (11), 14 -10 (8), 18 ,0.001 0.003

iOP (mmhg), mean (sD), n
right 21 (10), 36 19 (6), 36 17 (6), 18 20 (6), 19 0.407 0.091
left 22 (11), 35 20 (8), 36 17 (6), 15 19 (4), 19 0.384 0.497

Cup-to-disc ratio, mean (sD), n
right 0.9 (0.1), 34 0.7 (0.2), 35 0.9 (0.1), 18 0.7 (0.2), 19 ,0.001 0.017
left 0.9 (0.2), 32 0.8 (0.2), 36 0.8 (0.2), 15 0.7 (0.2), 19 ,0.001 0.090

Ocular comorbidities
Diabetic retinopathy, n (%) 4 (11) 2 (5) 1 (5) 0 (0) 0.674 1.000
Macular degeneration, n (%) 0 (0) 0 (0) 2 (11) 2 (11) 1.000 1.000
Uveitis, n (%) 2 (5) 1 (3) 0 (0) 0 (0) 0.674 1.000
Other ocular diagnosis, n (%) 15 (41) 9 (24) 14 (74) 4 (21) 0.214 0.003

glaucoma treatment history at presentation
no of glaucoma medications, mean (sD) 2.5 (1.4) 1.2 (1.2) 2.7 (1.5) 1.1 (1.1) ,0.001 0.001
history of glaucoma surgery, n (%) 14 (38) 6 (16) 10 (53) 2 (11) 0.089 0.013
glaucoma laser, n (%) 18 (49) 10 (27) 6 (32) 3 (16) 0.093 0.447
alpha agonist, n (%) 16 (43) 7 (19) 8 (42) 2 (11) 0.043 0.62
Carbonic anhydrase inhibitor, n (%) 20 (54) 8 (22) 11 (58) 2 (11) 0.008 0.005
Beta-blocker, n (%) 25 (68) 10 (27) 15 (79) 8 (42) 0.001 0.045
Prostaglandin analogue, n (%) 20 (54) 16 (43) 15 (79) 8 (42) 0.486 0.045
Pilocarpine, n (%) 11 (30) 3 (8) 2 (11) 1 (5) 0.035 1.000

Notes: Cases, patients who have gone blind from primary open-angle glaucoma; controls, patients with primary open-angle glaucoma who are not blind. The most common 
“other ocular diagnoses” were non-blinding corneal diseases and retinal vascular diseases.
Abbreviations: MD, mean deviation; dB, decibels; iOP, intraocular pressure.
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for detecting a difference of 0.3 in total surgeries in white cases 

compared to controls at a significance level of 0.05 was 17% 

(with n=19 in each group). A difference-in-differences analy-

sis was conducted to examine the interaction between surgery 

and blindness for black cases and controls and white cases 

and controls, which trended toward significance (p=0.175). 

There was no difference in rates of laser trabeculoplasty or 

other ocular procedures between cases and controls of either 

race (p.0.200 for all) (Table 3).

A multivariable logistic regression model adjusting for 

age and sex confirmed many of the unadjusted associations 

between clinical variables and risk of blindness (Table 4). 

Number of glaucoma medications at presentation was a pre-

dictor of blindness for both black patients (odds ratio [OR] 

2.1, 95% CI 1.4–3.2) and white patients (OR 2.9, 95% CI 

1.5–5.9), as was prior history of glaucoma surgery (black 

patients: OR 3.2, 95% CI 1.1–9.5; white patients: OR 9.2, 95% 

CI 1.6–52.6). In contrast to clinical variables at presentation, 

surgical procedures over the treatment course at our institution 

were significantly associated with blindness only for black 

patients. Specifically, total number of surgeries (OR 1.6, 95% 

CI 1.1–2.2), trabeculectomies (OR 2.1, 95% CI 1.2–3.8), and 

tube surgeries (OR 2.1, 95% CI 1.2–3.7) were significant risk 

factors for blindness for black patients, but there was no such 

association between these variables and blindness for white 

patients in our sample (p.0.05 for all). There was no associa-

tion between number of medications added and blindness for 

either race (p.0.05) (Table 4).

Discussion
In this case–control study, black patients who have gone 

blind from POAG underwent more glaucoma operations 

than non-blind black POAG controls, but no association 

between surgery and blindness was identified among white 

patients. In contrast, there was no significant difference in 

medication changes between black cases and controls. Visual 

function metrics at initial presentation were similar between 

both case–control sets.

Previous population studies and retrospective reviews 

have identified risk factors for progression to blindness 

from glaucoma. At presentation, advanced stage of dis-

ease and moderate-to-advanced visual field loss are risk 

Table 4 adjusteda odds ratio of blindness from POag by clinical 
variable and race

Clinical variable Odds of blindness by variable

OR (95% CI)

Black White

Visual function metrics at presentation
iOP in the right eye (mmhg) 1.04 (0.98–1.10) 0.89 (0.78–1.00)
iOP in the left eye (mmhg) 1.03 (0.97–1.08) 0.95 (0.81–1.10)

glaucoma treatment history at presentation
no of glaucoma medications 2.1 (1.4–3.2)* 2.9 (1.5–5.9)*
history of prior glaucoma 
surgeries (versus no prior surgery)

3.2 (1.1–9.5)* 9.3 (1.6–52.6)*

Treatment course over follow-up period
no of glaucoma medications added 2.0 (0.3–12.0) 0.10 (0.01–1.00)
no of glaucoma surgeries at Duke

Total surgeries 1.6 (1.1–2.2)* 1.5 (0.7–3.2)
Trabeculectomies 2.1 (1.2–3.8)* 1.4 (0.5–4.2)
Tube surgeries 2.1 (1.2–3.7)* 2.0 (0.7–5.6)
revisions 1.1 (0.6–2.1) 0.7 (0.2–3.7)
Transscleral diode or eCPC 7.7 (0.9–64.0)

Notes: Blank cell represents data that could not be fit to the logistic regression 
model. aMultivariable logistic regression adjusting for age and sex. *p,0.05.
Abbreviations: POag, primary open-angle glaucoma; Or, odds ratio; iOP, 
intraocular pressure; eCPC, endocyclophotocoagulation.

Table 3 Treatment course by race and case–control status

Treatment course Black 
cases 
(n=37)

Black 
controls 
(n=37)

White 
cases 
(n=19)

White 
controls 
(n=19)

p-values

Black cases 
versus black 
controls

White cases 
versus white 
controls

glaucoma medications added, mean (sD), n 1.0 (0.8), 4 0.8 (0.7), 17 -0.5 (1.8), 6 0.8 (1.3), 12 0.552 0.055
glaucoma medications added, excluding 
patients with surgery or laser, mean (sD), n

1.3 (0.6), 3 0.7 (0.6), 13 -0.5 (1.8), 6 0.8 (1.3), 12 0.131 0.055

glaucoma surgeries at Duke, mean (sD)
Total surgeries 2.4 (1.6) 1.2 (1.8) 0.9 (0.8) 0.6 (1.0) 0.001 0.139
Trabeculectomies 1.1 (1.0) 0.5 (0.8) 0.4 (0.8) 0.3 (0.6) 0.009 0.708
Tube surgeries 0.9 (1.1) 0.4 (0.7) 0.6 (1.0) 0.2 (0.4) 0.012 0.344
revisions 0.4 (0.6) 0.3 (0.8) 0.1 (0.3) 0.2 (0.5) 0.428 0.956
Transscleral diode or eCPC 0.4 (0.8) 0.0 (0.2) 0.1 (0.3) 0.0 (0.0) 0.011 0.152

laser trabeculoplasty, n (%) 5 (14) 9 (24) 3 (16) 2 (11) 0.252 0.934
Other ocular procedure, n (%) 13 (36) 9 (24) 8 (42) 4 (21) 0.315 0.295

Notes: Cases, patients who have gone blind from primary open-angle glaucoma; controls, patients with primary open-angle glaucoma who are not blind.
Abbreviation: eCPC, endocyclophotocoagulation.
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factors for developing blindness,10–16 as are higher initial 

IOP,10,15–18 greater cup-to-disc ratio,11 older age,10,13 and 

black or nonwhite race.6,8,11 Over the course of treatment, 

glaucoma patients who have gone blind are more likely 

than non-blind patients to have taken four or more glaucoma 

medications,8 changed medications,14 undergone glaucoma 

surgery,8,17 had fluctuation in IOP,12,14,16 demonstrated poor 

compliance or follow-up,11–13,16,17 had more annual visits to an 

ophthalmologist,14 taken more visual field tests,14 had a longer 

mean duration of disease,15 and died at an older age.15

Our study confirms the significance of many of these risk 

factors between cases and controls at our tertiary eye center, 

including initial cup-to-disc ratio, initial visual field loss, and 

number of glaucoma surgeries over the course of follow-up. 

Notably, however, higher initial IOP at presentation was not 

greater in the cases than controls in our study population. 

The lack of association between initial IOP and blindness 

has been noted previously in other studies on glaucoma-

related blindness,11,14 which could reflect heterogeneity in 

the types and mechanisms of glaucoma represented in these 

populations. Alternatively, patients presenting to a tertiary 

eye center for glaucoma care may have had various degrees 

of previous treatments before presentation. In fact, cases in 

our study sample were more likely than non-blind controls 

to present to our eye center taking more glaucoma medica-

tions and having already undergone glaucoma surgery, which 

could have lowered the mean IOP of cases to the level of 

controls. Importantly, although clinical characteristics at 

initial presentation differed between cases and controls, these 

risk factors for blindness did not differ between black and 

white case–control sets.

In contrast, black and white case–control sets differed 

significantly in risk factors for blindness over the clinical 

course at our center. Specifically, we found that black cases 

underwent more glaucoma surgeries than controls, whereas 

there was no significant difference between white cases and 

white controls. Black cases may have undergone more opera-

tions due to a higher risk of trabeculectomy failure in this 

racial group, leading to higher rates of repeat operations.19–21 

For example, the Advanced Glaucoma Intervention Study 

(AGIS) trials revealed that black patients had higher rates of 

failure of first glaucoma intervention22 and that initial inter-

vention with trabeculectomy is less effective compared to 

whites,23 even at 10 years of follow-up.24 Given that the pres-

ent report used surgical treatment as a surrogate measure of 

disease progression, the higher rates of surgery in black cases 

compared to controls could suggest either that a subgroup of 

black patients respond poorly to surgery or that a subgroup 

of black patients had generally more aggressive disease, and 

therefore underwent more surgical intervention. The black 

patients were also younger which may have contributed to 

surgical failure. We also found that the white patients who 

were blind from glaucoma had more ocular comorbidities 

such as non-blinding corneal diseases and retinal vascular 

diseases than the non-blind white patients, and this difference 

was not found in the black glaucoma patients. It is possible 

that the presence of the ocular comorbidities affected the 

clinical decision regarding glaucoma surgery.

Factors other than differences in response to treatment 

could also account for the more aggressive clinical course 

of black glaucoma cases in our study. In this retrospective 

dataset, we are unable to ascertain adherence rates to the 

prescribed glaucoma therapy, which has been independently 

associated with blindness.11–13,16,25–27 Additionally, other 

unexamined variables that could factor into progression to 

blindness include socioeconomic status,28 health literacy,29–30 

and central corneal thickness. A prospective, longitudinal 

study would provide further insight into reasons for racial 

disparities in POAG blindness. To the best of our knowledge, 

large national databases do not include granular clinical 

data for blindness determination, but widespread adoption 

of electronic record systems and clinical outcomes data 

repositories will likely make larger retrospective studies at 

this level of detail possible. Nonetheless, our case–control 

study design highlights important differences in treatment 

course between black and white patients who have gone 

blind from glaucoma.

In conclusion, this study finds that black and white 

case–control sets at our tertiary eye center had similar risk 

factors for blindness at initial presentation, but black cases 

underwent more glaucoma surgeries than black controls, 

while white cases and controls had no significant difference 

in number of surgeries. The contrasting differences in treat-

ment patterns between black and white patients blinded by 

POAG may reflect racial differences in response to medica-

tion or surgery, underlying genetic susceptibility to glaucoma 

progression, or social factors that could not be examined in 

our retrospective study. Further research is needed to confirm 

whether these treatment differences occur with larger sample 

sizes in other practice settings and to identify what underly-

ing factors could account for racial differences in treatment 

among patients blind from POAG.
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