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Abstract
Introduction: This study investigates ethnic inequalities in Glaucoma treatment, focusing on Glaucoma suspects and 
individuals diagnosed with Primary Open Angle Glaucoma (POAG) in New York, Connecticut, Pennsylvania, and New 
Jersey. Analyzing data from the Vision and Eye Health Surveillance System (VEHSS) from 2014 to 2019, we found 
significant disparities in prevalence and outcomes across different ethnic groups. African Americans, despite not being the 
most prevalent among glaucoma suspects, show a drastic increase in POAG diagnosis, highlighting persistent healthcare 
inequities. Addressing these disparities through patient education, improved access to care, and building trust within minority 
communities is crucial for reducing the burden of glaucoma and preventing blindness. Methods: Data were examined 
and analyzed through the Vision and Eye Health Surveillance System (VEHSS) from the Centers for Disease Control 
and Prevention (CDC) for New York, Connecticut, Pennsylvania, and New Jersey. The statistics focused on individuals 
confirmed as Glaucoma suspects and those diagnosed with Primary Open Angle Glaucoma. The age groups were divided 
into 40-64, 65-84, and 85+ over six years. These states were compared due to their proximity and demographic similarities. 
An extensive literature search was conducted through PubMed. The information was obtained and analyzed showing the 
prevalence of Glaucoma suspects among different races compared to those eventually diagnosed with Primary Open Angle 
Glaucoma. Results: When analyzing the findings for Primary Open Angle Glaucoma (POAG), we observed there was a 
drastic increase in African Americans diagnosed with POAG, despite not having the highest prevalence among Glaucoma 
suspects. Conclusions: Individuals of African American descent exhibit a notably higher prevalence of Primary Open Angle 
Glaucoma (POAG). These findings highlight the critical need for tailored approaches to glaucoma care, particularly for 
high-risk groups such as African Americans. Enhancing routine screenings, improving access to healthcare, and addressing 
socioeconomic barriers are essential steps to mitigate these disparities and prevent glaucoma progression.
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Introduction
Glaucoma ranks as the second leading cause of blindness globally, 
affecting 3 million individuals in the United States alone [1]. With 
over 50 million people impacted worldwide, projections estimate a 
staggering rise to 111 million cases by 2040 [2]. This condition is 
complex, involving multiple factors and characterized by elevated 
intraocular pressure, gradually leading to the demise of retinal 
ganglion cells, thus impairing the optic nerve [3]. Primary Open 
Angle Glaucoma (POAG) is the most common form, constituting 
74% of global cases and 80% within the United States. These 
numbers are projected to rise further due to global population 
growth and an increasingly aging population. In POAG, the 
trabecular meshwork experiences obstruction, resulting in a 
gradual pressure build-up, eventual optic nerve damage, and 
consequent vision loss if not diagnosed early and treated [4,5].

A Glaucoma suspect is an individual who is at a higher risk for 
developing glaucoma due to several characteristics risk factors, 
including but not limited to race, ethnicity, age, family history, 
abnormal optic nerve features such as abnormal cup to disc ratios 
or optic nerve thinning, ocular hypertension, visual field deficits, 
central corneal thinning and increased intraocular pressure [6,7]. 
With the diagnosis of a glaucoma suspect, follow-up care is 
imperative due to the increased likelihood of developing glaucoma 
[8]. However, due to poor detection rates, increased missed 
diagnoses, and low follow-up rates, concern has persisted among 
certain ethnic groups. Without proper diagnosis and management, 
many of these individuals will experience low vision, with the 
major consequence being blindness [2]. While there are many 
factors beyond the patient’s control that play a role in becoming a 
glaucoma suspect, what can be changed is what occurs after being 
diagnosed. This highlights the importance of epidemiological 
factors in the development of primary open-angle glaucoma 
among glaucoma suspects.

Objective

In this study, we examined Glaucoma suspects in New York, 
Connecticut, Pennsylvania, and New Jersey, focusing on the 
progression to Primary Open Angle Open Glaucoma. Data was 
obtained through the CDC’s Vision and Eye Health Surveillance 
System (VEHSS). The integrated Vision and Eye Health 
Surveillance System (VEHSS) uses new and existing data 
sources to understand the scope of vision loss and eye disorders. 
The statistical methods used from the VEHSS provides a more 

accurate summary of the prevalence of major ophthalmic diseases 
and outcomes [9]. An analysis was conducted on the metrics from 
VEHSS to determine whether any associations or factors could 
distinguish between the rates of Glaucoma Suspect and Primary 
Open Angle Glaucoma, as well as to identify any potential 
confounding influences

Methods
The findings were examined and analyzed through the Vision 
and Eye Health Surveillance System (VEHSS) from the Centers 
for Disease Control and Prevention (CDC) for New York, 
Connecticut, Pennsylvania, and New Jersey. The information 
collected consisted of those under Medicare from the VEHSS, 
specifically those over 65 and as well as under 65 with certain 
disabilities and conditions. Each state was chosen due to 
similarities in demographics, proximity, population, and economic 
factors. Census data was gathered for each state and summarized 
below in Table 1. Connecticut has an approximate total population 
of 3,605,944, a median household income of $88,429, and 41.9% 
of people with a Bachelor’s degree or higher. The demographic 
breakdown is as follows: 69.84% White, 10.67% Black or 
African American, 4.73% Asian, 17.37% Hispanic or Latino (of 
any race), and 0.25% American Indian and Alaska Native. New 
York has a total population of 20,201,249, a median household 
income of $79,557, and 40% of people with a Bachelor’s degree 
or higher. The demographic distribution was as follows: 55.4% 
White, 14.8% Black or African American, 8.6% Asian, 19.5% 
Hispanic or Latino (of any race), and 0.2% American Indian and 
Alaska Native. New Jersey has a total population of 9,288,994, a 
median household income of $96,346, and 43.5% of people with 
a Bachelor’s degree or higher. The population consisted of 55.1% 
White, 13.7% Black or African American, 10.0% Asian, 20.9% 
Hispanic or Latino (of any race), and 0.6% American Indian and 
Alaska Native. Pennsylvania has a total population of 13,002,700, 
a median household income of $71,798, and 35.1% of people with 
a Bachelor’s degree or higher. The demographic composition was 
approximately 74.5% White, 11.4% Black or African American, 
3.5% Asian, and around 8.1% Hispanic or Latino (of any race) [10]. 
Each of the four states exhibited a considerable White majority. 
The Black or African American demographic is prominent in all 
states, constituting between 10% and 14.8% of the population. 
The Hispanic or Latino communities are particularly significant in 
New York and New Jersey, comprising approximately 20% of the 
population. Additionally, the Asian population is comparatively 
more substantial in New Jersey and New York than in Connecticut 
and Pennsylvania.
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State Total 
Population

Median 
Household 

income

% with 
Bachelor’s 
Degree or 

Higher

% White
% Black 

or African 
American

% Asian
% Hispanic 

or Latino 
(any race)

% American 
Indian and 

Alaska 
Native

New York 20,201,249 $79, 557 40.0% 55.4% 14.8% 8.6% 19.5% 0.2%

New Jersey 9,288,994 $96, 346 43.5% 55.1% 13.7% 10.0% 20.9% 0.6%

Pennsylvania 13,002,700 $71, 798 35.1% 74.5% 11.4% 3.5% 8.1% -

Connecticut 3,605,944 $88, 429 41.9% 69.84% 10.67% 4.73% 17.37% 0.25%

Table 1: Census data for New York, New Jersey, Pennsylvania, Connecticut.

Race 2014 2015 2016 2017 2018 2019

Asian 12.9 13.1 13.2 13.2 13.2 13.64

Black 10.1 10.7 10.8 10.8 11 11.39

Hispanic 9.8 9.9 9.8 9.8 10 10.22

North Native 7.3 6.2 6.8 7 6.7 6.88

White, Non-His 9.5 9.8 9.9 10.1 10.3 10.54

VEHSS Data: New York Prevalence Percentage of Glaucoma Suspects.

Race 2014 2015 2016 2017 2018 2019

Asian 7.9 8 8.1 8 7.9 7.79

Black 10.9 11 11.1 10.9 11.2 11.43

Hispanic 7.2 7.1 6.8 6.8 7 6.78

North Native 5.6 5.8 5.8 5.6 5.8 6.09

White, non-his 7.3 7.2 6.9 6.8 6.8 6.34

VEHSS Data: New York Prevalence Percentage of Diagnosed Primary Open Angle Glaucoma.
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Race 2014 2015 2016 2017 2018 2019

Asian 8.5 9.2 9.3 9.4 9.8 9.95

Black 7.4 7.8 7.8 7.6 7.7 7.64

Hispanic 6.6 7.3 7.1 7.1 7 7.27

North Native 5.5 6.3 6 4.9 6.4 5.9

White, non-his 8.1 8.4 8.5 8.6 8.7 8.54

VEHSS Data: New Jersey Prevalence Percentage of Glaucoma 
Suspects.

Race 2014 2015 2016 2017 2018 2019

Asian 8 8.1 7.9 8 8.5 8.52

Black 10.9 10.9 11 10.7 10.9 10.85

Hispanic 7.3 7.4 7.5 7.2 7.3 7.21

North Native 8.4 7.3 8.2 7.2 8.5 7.87

White, non-his 7.6 7.5 7.3 7.1 8.3 6.76

VEHSS Data: New Jersey Prevalence Percentage of Diagnosed 
Primary Open Angle Glaucoma

Race 2014 2015 2016 2017 2018 2019

Asian 9.1 9.2 9.3 9.6 9.8 9.76

Black 9.2 9.6 9.3 10.2 9.3 9.3

Hispanic 7.2 7.6 7.7 8.1 7.8 7.75

North Native 7.8 5.5 5.1 5.3 6.1 5.3

White, non his 9.7 9.9 10 10.2 9.9 10.11

VEHSS Data: Connecticut Prevalence Percentage of Glaucoma 
Suspects.

Race 2014 2015 2016 2017 2018 2019

Asian 7 7 7.2 7.2 6.8 6.47

Black 11.4 11.3 11.1 11.2 10.4 10.09

Hispanic 6.4 6.4 6.2 6 5.9 5.58

North Native 6.1 7.2 6.5 6 6.4 5.65

White, non his 7.7 7.7 7.5 7.3 7 6.55

VEHSS Data: Connecticut Prevalence Percentage of Diagnosed 
Primary Open Angle Glaucoma.

Race 2014 2015 2016 2017 2018 2019

Asian 7.4 7.8 8 7.9 8.1 8.5

Black 7.1 7.5 7.2 7.5 7.8 7.91

Hispanic 5.8 6.2 6.8 6.7 6.9 6.84

North Native 4.8 5.7 5.3 5.4 7.1 5.85

White, non his 7.7 7.9 8 8.2 8.3 8.59

VEHSS Data: Pennsylvania Prevalence Percentage of Glaucoma 
Suspects.

Race 2014 2015 2016 2017 2018 2019

Asian 5.9 6.1 6.2 6.4 6.5 6.59

Black 8.4 8.6 8.4 8.3 8.4 8.43

Hispanic 5 4.9 5 5.1 5.2 5.1

North Native 4 4.5 4.7 4.3 5.1 4.39

White, non his 6.6 6.5 6.4 6.3 6.3 6.04

VEHSS Data: Pennsylvania Prevalence Percentage of Diagnosed 
Primary Open Angle Glaucoma.
The data focused specifically on individuals diagnosed as 
glaucoma suspects and those diagnosed with Primary Open Angle 
Glaucoma. The age groups were divided into 40-64, 65-84, and 
85+ over six years: 2014 - 2019. An extensive literature search 
was conducted through PubMed, focusing on the following 
search terms: glaucoma, vision loss, blindness, healthcare burden 
from glaucoma, disparity in glaucoma care, diagnostic tools for 
glaucoma, glaucoma treatment, glaucoma care, and epidemiology. 
The evidence obtained were analyzed to show the prevalence 
of glaucoma suspects among different races compared to those 
eventually diagnosed with Primary Open Angle Glaucoma. 

Results
The results obtained from the VEHSS records showed that the 
development of Primary Open Angle Glaucoma was highest 
among African Americans. The information was collected, 
analyzed, and organized into tables for each state across different 
races: Asian, Black, Hispanic, North American Native, and white, 
non-Hispanic. In Figures 1a and 2a. we see that Asians had the 
highest prevalence for diagnosed Glaucoma suspects from 2014 
to 2019 in New York and New Jersey. In contrast, in Figures 3a 
and 4a. White non-Hispanics were seen to have the highest overall 
Glaucoma suspects during the same period in Connecticut and 
Pennsylvania. This was consistent with the census data indicating a 
higher percentage of White-non-Hispanic in these states compared 
to New York and New Jersey.
When analyzing the data for Primary Open Angle Glaucoma 
(POAG), we observed changes compared to those diagnosed 
with Glaucoma suspects. In all age groups, as shown in Figures 
1b through 4b, there was a drastic increase in African Americans 
diagnosed with POAG, despite them consistently not being 
the most prevalent among Glaucoma suspects. This trend was 
relatively consistent across all age group categories and among 
the four states. North American Natives were excluded from the 
analysis due to inconsistency and variability.
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Figure 1a: Glaucoma Suspects across all Age Groups in NY between 2014-2019.

Figure 1b: Diagnosed Primary Open Angle Glaucoma Suspects across all Age Groups in NY between 2014-2019.
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Figure 2a: Glaucoma Suspects across all Age Groups in NJ between 2014-2019.

Figure 2b: Diagnosed Primary Open Angle Glaucoma Suspects across all Age Groups in NJ between 2014-2019.
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Figure 3a: Glaucoma Suspects across all Age Groups in CT between 2014-2019.

Figure 3b: Diagnosed Primary Open Angle Glaucoma Suspects across all Age Groups in CT between 2014-2019.
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Figure 4a: Glaucoma Suspects across all Age Groups in PA between 2014-2019.

Figure 4b: Diagnosed Primary Open Angle Glaucoma Suspects across all Age Groups in PA between 2014-2019.
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Discussion
Numerous factors contribute to glaucoma development, many of 
which are things we cannot change such as age, family history, 
race and ethnicity and anatomical variations. We know that age, 
race, ethnicity, family history and socioeconomic status can all 
significantly influence the manifestation of and are major risk 
factors [11]. Individuals of African American descent not only 
exhibit a higher prevalence of developing Primary Open Angle 
Glaucoma but also have a greater likelihood of experiencing 
blindness compared to other racial and ethnic groups as explained 
by Mahabidi, et al. Glaucoma is recognized as the primary cause 
of blindness in African-Americans [4]. While genetic and other 
factors play a role in the onset of glaucoma, the condition is 
multifactorial. It is shaped by environmental influences including 
socioeconomic status, healthcare accessibility, educational status 
and a prevalent distrust in the medical establishment.

A prominent discussion is the effect of social determinants 
of health on the disparities noted in healthcare and in this case 
glaucoma care. There is an increasing acknowledgment of the 
considerable role that social determinants of health play in these 
disparities. Numerous factors contribute to social determinants, 
such as educational access, neighbourhood and environmental 
structure and investments, financial stability, and the availability 
resources and quality healthcare available [12]. As a result, these, 
individuals are more vulnerable and likely to experience more 
severe outcomes from diseases such as glaucoma [12]. While 
inadequacies in Glaucoma care and testing are evident across all 
races and ethnicities, Black patients exhibit the most pronounced 
differences [13]. In a study conducted by Halawa et al. 2022, 
Medicare beneficiaries from non-Hispanic White, Black, Hispanic, 
and Asian/Pacific Islander backgrounds were tracked from 2014 to 
2016, focusing on their eye visits and eye care-related encounters. 
Results indicated that, compared to white beneficiaries, Black 
patients had fewer outpatient visits and visual field tests but 
more inpatient admissions, surgeries, and emergency department 
visits. Hispanic patients also showed fewer outpatient visits and 
retinal nerve fiber layer tests. Notably, even after stratification 
for socioeconomic status, these disparities persist among Black 
patients [14]. This underscores the presence of systemic factors 
underlying Glaucoma care for Black patients.

When addressing socioeconomic status, it is imperative to consider 
its intertwined relationship with access to healthcare. Access to 
healthcare and its utilization significantly influence overall patient 
outcomes. While Halawa shed light on the challenges faced by 
Black and Hispanic patients in follow-up care, Delavar et al. 
2022 investigated potential cost barriers among various ethnic 
groups. Among the 3,826 patients studied, non-Hispanic Black 
and Hispanic patients were more likely than non-Hispanic white 

patients to report being unable to afford medication. Furthermore, 
Hispanic non-whites were also more inclined to request cheaper 
medication from their healthcare provider. Delavar’s research 
not only emphasizes the existing inequities but also illuminates 
the deficiency in patient-physician relationships among ethnic 
minorities [15].

In developed countries, access difficulties are often observed 
in rural areas. However, the dissemination of misinformation 
stemming from a lack of understanding about Glaucoma and 
various other eye diseases also deters many from seeking care [2]. 
Medical mistrust is a longstanding issue that transcends ethnicities 
and races, affecting healthcare utilization among minority groups. 
In a 2008 study conducted by Hausmann et al., a racially diverse 
sample was examined. Outcome measurements included perceived 
racial discrimination in health care and self-reported health status. 
Results confirmed that African Americans reported higher levels 
of perceived racial discrimination [16]. In a meta-analysis of 105 
clinical trials on Primary Open Angle Glaucoma, despite Black 
individuals constituting the majority burdened by the disease, the 
majority of participants across all trials were primarily white, non- 
Hispanic [3]. This disparity not only reflects a lack of representation 
in clinical trials but also extends to Glaucoma follow-up care, with 
potentially detrimental effects on future care outcomes and the 
need to evaluate present treatment modalities.

Future Considerations
There are changes that need to be made to start correcting Glaucoma 
care. Education of patients, families, and healthcare providers, as 
well as routine screenings, are important ways to combat many of 
the inadequacies seen in Glaucoma care. Historically, individuals 
of lower socioeconomic status are more likely to receive poorer 
healthcare and utilize healthcare services sub optimally, leading 
to poorer health outcomes and the development of more chronic 
diseases. This also leads to a higher cost on the healthcare 
system that has to deal with more advance stages of diseases 
versus prevention of diseases. This may be attributed to various 
factors, with health literacy knowledge being one of them [17]. 
Health literacy, defined by the Institute of Medicine as ‘the degree 
to which an individual can obtain, communicate, process, and 
understand basic health information and services to make proper 
health decisions’ [18]. Low socioeconomic status and low health 
literacy are interrelated and contribute to some of the inequalities in 
health outcomes observed today [17]. Thirty percent of Americans 
surveyed by Prevent Blindness America reported they had never 
heard of Glaucoma [19]. Developing health education may then be 
an effective way to combat these adverse sequelae.

Routine eye screenings have proven effective at all levels of care, 
from primary to tertiary [20]. At the primary care level, they allow 
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physicians to provide advice about eye health and decrease the 
incidence of disease and injury. Primary care providers can play 
an active role in utilizing risk factors as suggestions for individuals 
to engage in routine eye screening. At the secondary level, while 
variable, slowing down the disease process is the primary goal. 
Tertiary care can additionally provide regular ongoing maintenance 
and treatment to individuals experiencing vision loss [20]. 
Adequate rehabilitation services, low vision support, and social 
services are essential for assisting numerous patients in adjusting 
to their visual impairments. In the current technological era, 
many patients encounter significant challenges in accessing and 
communicating with healthcare providers, as they must navigate 
various obstacles. This situation often leads to feelings of isolation 
and withdrawal from the healthcare system.

Limitations
The analysis conducted was limited exclusively to Medicare 
data and focused solely on four states. While we were able to 
identify trends within this specific area, we could not extend our 
analysis to other regions. Additionally, we were unable to extract 
socioeconomic data from the VEHSS information.

Conclusion
Glaucoma is a progressive disease that necessitates consistent 
treatment adherence and monitoring. Various epidemiological 
factors, including socioeconomic status, race, healthcare access, 
and mistrust in the medical system, collectively contribute to the 
observed disparities in diagnosing primary open-angle glaucoma. 
There is an urgent need for more targeted approaches to glaucoma 
care. By adopting a more tailored and holistic approach, we can 
reduce the incidence of undiagnosed glaucoma and alleviate 
the overall healthcare burden on patients. This can be achieved 
by implementing education programs to increase treatment 
adherence [21], addressing socioeconomic barriers through 
increased funding for community programs focused on glaucoma 
prevention, improving access to healthcare by expanding services 
in underserved areas or using mobile eye units, and building 
trust in the medical system through engagement with community 
leaders and patient advocacy groups. Other considerations 
may include inadequacy of cost-effective screening strategies, 
inadequate human resources and suboptimal training for healthcare 
professionals. As the population continues to grow and age there 
may not be enough resources and man power to address these 
needs. As the world changes and patients continue to migrate, 
language and cultural barriers are also major limitations that 
need to be addressed. Patients are more comfortable with people 
that look like them and speak the same language. In addition to 
inaccessibility, many of the current facilities have an infrastructure 
and system that is not patient inclusive and is filled with many 

potential biases. Patients have less accessibility to their physicians 
especially if they are not computer literate.

This is a very complex area; however, we should make every 
effort to educate our patients and diagnose glaucoma earlier before 
advance glaucoma ensures leading to vision loss and blindness.
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