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• Associate Clinical Professor – University of Missouri – St. Louis (UMSL)

• Lead Attending at Affinia Healthcare

• Active in the R&D of hardware-software telehealth solutions

• Advised AOA’s Telehealth Council

• AOA’s Quality Improvement & Data Committee

• O S E L F and RestoringVision Clinical Advisory Panels

• S G E C M S ME D CA C

• Fellow of VOSH/International and on Board of Directors

• Fellow of the Association of Clinicians for the 
Underserved

• VCA Advisory Committee

• President of S L O S and on the Board of Directors

• S V O S H faculty advisor

Disclosures and Confidentiality Notice:
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• Contracted partnership between UMSL-Affinia Healthcare

• Receive funding for hardware-software telehealth solutions

• Own telehealth IP

• May mention use of off-label drugs

• No disclosure of identifiable PHI

• Approved consent to use images of humanitarian efforts

• Lectures may not be reproduced, copied, or shared without prior consent

• No medical or legal advise. Talk to your doctor or seek legal counsel

Topics: Adoption

• Identifying the need

• Access, Awareness, Affordability to healthcare service(s)

• Prevalence and incidence rates of XYZ

• Quality/Meaningful use metrics (e.g. HEDIS)

• Forming the team
• Leverage cross-domain expertise

• Define success

• Outcomes

• Comparisons to established benchmarks, standards of care, gold standards, etc.

• Sustainability: Impactful, cost-effectiveness, scalability, billing/coding/reimbursements

• Evaluate vendors

• Capabilities of various technology

• Sensitivity, Specificity, Accuracy, Diagnosability, Convenience, IT and workflow Integration

• Making the case

• Anchored in all the above
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Global blindness and visual impairment

Nabhan, Tareq Issam 6https://www.who.int/publications/i/item/9789241516570

1 2

3 4

5 6



3/17/2026

2

“Eye conditions are remarkably common. Those who live long enough will experience at
least one eye condition during their lifetime. Globally, at least 2.2 billion people have a
vision impairment or blindness, of whom at least 1 billion have a vision impairment that
could have been prevented or has yet to be addressed. More reliable data on the met and
unmet eye care needs, however, are required for planning. Also, the burden of eye
conditions and vision impairment is not borne equally. The burden tends to be greater in
low- and middle-income countries and underserved populations, such as women, migrants,
indigenous peoples, persons with certain kinds of disability, and in rural communities.
Population growth and ageing, along with behavioural and lifestyle changes, and
urbanization, will dramatically increase the number of people with eye conditions, vision
impairment and blindness in the coming decades.”

Global magnitude: eye conditions and vision

https://www.who.int/publications/i/item/9789241516570 Nabhan, Tareq Issam 7

Diabetes by the #s:

• Prevalence of diabetes mellitus (DM) (2019): 1

• Global estimate ~ 463 million
• ~50% are unaware of their condition

• Projected to be 700 million by 2045 2

• United States ~37 million
• Ranked 4th for number of people with diabetes (20-79 years)

• Estimated 98 million adults 18+ have prediabetes (2018)

• ~1 in 3 Americans have diabetes or prediabetes 3

• Prevalence of diabetic retinopathy (DR):
• Leading cause of blindness among working adults

• Global estimate ~103 million; 22.27% (2020) 2

• United States ~ 7.7 million; ~25%5

• ~1/5 adults with type 2 diabetes will have some eye involvement when diagnosed 4

• 1. https://www.diabetesresearchclinicalpractice.com/action/showPdf?pii=S0168-8227%2819%2931230-6
• 2. Saeedi P, Petersohn I, Salpea P, et al. Global and regional diabetes prevalence estimates for 2019 and projections for 2030 and 2045: results from the International Diabetes

Federation Diabetes Atlas, 9(th) edition. Diabetes Res Clin Pract. 2019;157:107843
• 3. https://www.cdc.gov/diabetes/data/statistics-report/prevalence-of-prediabetes.html
• 4. https://www-sciencedirect-com.ezproxy.umsl.edu/science/article/pii/S0161642021003213
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Prevalence of DR in DM:

Lee et al. Eye and Vision (2015)2:17 DOI 10.1186/s40662-015-0026-2
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Workforce burden: Eyes by the #s

• 37 million Americans with DM

• 74 million eyes [+/-; (-) more likely]

• 202,740 eyes/day (101,370 patients/day)

• 8447 eyes/hour

• 141 eyes/minute

• 2.4 eyes/second, 24-hours/day, 7-days/week, for a year… at least every year

• Remember:
• ~50% don’t know they have DM

• Diabetes-related blindness cost >$500 million/yr

• This number continues to climb
• Another ~100 million with pre-diabetics

• Observational Danish Study of 112,000 non-diabetic patients = 13.9% had evidence of DR lesions
• “Pre-diabetic retinopathy”?

• Managing many other conditions (HTN-ret, HCL, Glaucoma, Cataracts, Ametropias, Strabismus, etc.)

https://www.cdc.gov/diabetes/images/library/socialmedia/prediabetescoulditbeyou_print.pdf
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https://versanthealth.com/blog/the-financial-impact-of-diabetic-retinopathy/
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https://ntrs.nasa.gov/api/citations/20170009173/downloads/20170009173.pdf
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https://elht.nhs.uk/news-and-media/news/business-usual-diabetic-
eye-screening-patients-service-prepares-welcome-new-provider

https://issuu.com/umsl/docs/umsl_magazine_spring_2022_issuu Nabhan, Tareq Issam

Leveraging these solutions terrestrially
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A Proven Process: VA, IHS, NASA
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Billing and Coding: Remote Imaging of the Retina to Screen for Retinal Diseases

Article Type: Billing and Coding

Original Effective Date: 09/30/2021 

Revision Effective Date: 01/21/2022 

Revision Ending Date: N/A 

Retirement Date: N/A

92227: IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; WITH REMOTE CLINICAL STAFF REVIEW AND 
REPORT, UNILATERAL OR BILATERAL

92228: IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; WITH REMOTE PHYSICIAN OR OTHER
QUALIFIED HEALTH CARE PROFESSIONAL INTERPRETATION AND REPORT, UNILATERAL OR BILATERAL.

92229: IMAGING OF RETINA FOR DETECTION OR MONITORING OF DISEASE; POINT-OF-CARE AUTOMATED ANALYSIS
AND REPORT, UNILATERAL OR BILAT ERAL.

https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=58914 17Nabhan, Tareq Issam

~$30.00

~$50.00

https://kffhealthnews.org/news/article/artificial-intelligence-ai-eye-exams-diabetic-retinopathy-innovation/
18
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Christopher Wroten, O.D., Co-Chair Zachary McCarty, O.D., Co-Chair Alan Glazier, O.D. Carey Patrick, O.D. Dena Weitzman, O.D. Helene Clayton-Jeter, O.D. Kenneth 
Daniels, O.D. Lauren White, O.D. Mark Colip, O.D. Megan Moore, O.D. Mile Brujic, O.D. Nathan Kuykendall, O.D. Pratil Lal, O.D., BOptom Sandra Fortenberry, O.D. Scot 
Morris, O.D. Tareq Nabhan, O.D. Karoline Munson, O.D., AOA Board Liaison Terri Gossard, O.D., AOA Board Liaison Kara Webb, AOA Staff Michelle Dorsett, AOA Staff

2026 COMMITTEE DESCRIPTIONS
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https://www.aoa.org/AOA/Documents/Volunteer/2025_AOA_Committee_Descriptions.pdf
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75-yr old
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73-yr old
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Different measurements can be used to estimate BA, including clinical biomarkers
- total cholesterol, blood pressure, or combination of several clinical biomarkers , 
such as ‘PhenoAge’, telomere length, DNA methylation, etc.

25
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8973000/pdf/afac065.pdf

“It is superior to established BA 
prediction models such as DNA 
methylation clocks, 
transcriptome aging clocks, and 
blood profiles. Our AI model
also shows statistically 
significant differences in BA 
between healthy and diseased 
subjects, indicating that the 
impact of diseases in BA and the 
potential of BA-based AgeDiff as 
an effective biomarker of aging 
and age-related disease 
research. Our study showed a 
link between accelerated BA
and risk of chronic diseases such 
as CHD, CVD, CKD, stroke, 
hypertension, and diabetes.”
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https://www.pnas.org/doi/epub/10.1073/pnas.2308812120

BA prediction ~2.5 years versus CA
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8973000/pdf/afac065.pdf
28
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8973000/pdf/afac065.pdf
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Panel Says More Studies Needed To Investigate Differences Between Male, Female Eyes

Healio (3/18, Cimberle) reports a panel of ophthalmologists at an eye surgery meeting “measured the eyes in a
large population of all ages and found differences in axial length, lens thickness and shape, anterior chamber
volume and other parameters between male and female eyes.” Marie-José Tassignon, MD, the moderator of the
panel, said, “There is a difference between female eyes and male eyes in babies, and it continues in adults. Now
whether that is important, I don’t know because nobody has ever studied that.” Because of the “significant
differences” between the sexes, the panelists said “more studies are needed to assess how these distinctions
should be addressed in eye care.”

Mar 19, 2025, 7:01 AM

Nabhan, Tareq Issam
https://www.healio.com/news/ophthalmology/20250318/differences-between-male-female-eyes-deserve-further-investigation
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https://www.nature.com/articles/s41598-021-89743-x
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The first FDA-approved AI system in all of medicine!

https://www.digitaldiagnostics.com/ 32
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https://www.reviewofophthalmology.com/article/ophthalmologists-in-the-machine-the-ai-era Nabhan, Tareq Issam

According to the DD, 
their solution is used 
in over 1000 sites 
nationwide.

Phelcom Eyer1 Phelcom Eyer2

https://phelcom.com/en/ 34
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https://pubmed.ncbi.nlm.nih.gov/33402366/ 35
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What is AI bias?

38
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An underlying prejudice in data that’s used to create AI algorithms

Can ultimately result in discrimination and other social consequences.

Example: An algorithm is designed to decide whether an applicant gets accepted 
into a university or not and one of the input conditions is geographic location. If the 
location of an individual was highly correlated with ethnicity, then the algorithm 
would indirectly favor certain ethnicities over others.

Let’s look at some real-life examples of when AI algorithms have demonstrated 
prejudice and discrimination towards others.

39

OPTUM:
In October 2019, researchers found that an algorithm used on more than 200 million people in US hospitals to 
predict which patients would likely need extra medical care heavily favored white patients over black patients. 
While race itself wasn’t a variable used in this algorithm, healthcare cost history was. For various reasons, 
black patients incurred lower healthcare costs than white patients with the same conditions on average.
Researchers worked with Optum to reduce the level of bias by 80%.

COMPAS:
The Correctional Offender Management Profiling for Alternative Sanctions (COMPAS) algorithm was used in 
US court systems to predict the likelihood of recidivism. Due to the data used, the model chosen, and the 
process of creating the algorithm, the model predicted twice as many false positives for recidivism for black 
offenders than white offenders.

Amazon:
Amazon relies heavily on ML and AI. In 2015, Amazon realized that their algorithm used for hiring 
employees was found to be biased against women. The algorithm was based on the number of resumes 
submitted over the past ten years, and since most of the applicants were men, it was trained to favor men 
over women.

https://datatron.com/real-life-examples-of-discriminating-artificial-intelligence/
https://hai.stanford.edu/news/rooting-out-anti-muslim-bias-popular-language-model-gpt-3 Nabhan, Tareq Issam
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Four core values:
Central to the Recommendation are four core values which lay the foundations for AI systems that work for the 
good of humanity, individuals, societies, and the environment:

https://www.unesco.org/en/artificial-intelligence/recommendation-ethics Nabhan, Tareq Issam

United Nations Educational, Scientific and Cultural Organization
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THANK YOU
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Tareq Nabhan

tareqnabhan@gmail.com
nabhant@umsl.edu
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