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Objectives

1.Understand how population-specific disease prevalence
affects the false discovery rate in screening

2. How to identify populations at high risk for glaucoma

3. Successful ways to engage high-risk populations in
glaucoma screening and improve vision/vision related
guality of life
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0.0 40-49 years 0.23 024 025 027 029 032 033 035 038

2010 2015 2020 2025 2030 2035 2040 2045 2050
Year 50-59 years 045 051 0353 055 059 063 068 074 0.78

% i 60—69 years 0.72 090 106 1.19 125 129 137 148 139
rigure 1

Estimated number of primary open-angle glaucoma cases in the US by age group (all perso 70-79 years  0.85 1.00 128 159 1.86 209 2.18 224 238

80+ years 0.45 0.51 059 071 095 123 1357 191 Ll

p.15  3.72 432 @ 56 6.13 6.72 @

Women/Men 1.11 1.10 1.09 1.08 1.08 1.07 1.05 1.02 1.01

Thasarat S. Vajaranant, Shuang Wu, Mina Torres, and Rohit Varma. The Changing Face of Primary Open-Angle
Glaucoma in the United States: Demographic and Geographic Changes from 2011-2050 Am J Ophthalmol. 2012 Aug;
154(2): 303-314.¢3.



M Glaucoma Disparities
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* People who 1dentify as Black are three times
more likely to have glaucoma compared to people
who 1dentify as White.

* Pcople who 1dentify as Black are five times more
likely to have unilateral blindness from glaucoma
compared to people who 1dentify as White.

* People who 1dentify as Black are twice as likely
to have bilateral blindness from glaucoma
compared to people who 1dentify as White.

Friedman DS. Prevalence of Open-Angle Glaucoma among Adults in the United States. Arch Ophthalmol 2004;122:532-8.
Sommer A, Tielsch JM, Katz J, et al. Racial differences in the cause-specific prevalence of blindness in east Baltimore. N Engl J Med 1991;325:1412-7.
Tielsch JM, Sommer A, Katz J, ef al. Socioeconomic Status and Visual Impairment Among Urban Americans. Arch Ophthalmol 1991;109:637-41.



Glaucoma Disparities
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The Relationship Between Components of
Metab()lic Syndrome and Open’Angle Table 6. Hazard for Open-Angle Glaucoma, according to Race,

Education Level, and Household Net Worth

Glaucoma .

Hazard Ratio

Variable Patients, n (95% CI)*
Race/ethniciry
~ qrem . ’ > . . - -
Paula Anne Ncunnun—(,usc'y, MD," Nidhi Talwar, MS," Bin Nan, PhD,? David C. Musch, PhD, ::{h'l‘: 1"*}; fii 1?3:5?;“1“:1,
s ~ o0 . ack 3 U L. L —L.L
Joshua D. Stein, MD, MS Latino 96 203 138 (1.33-1.44)
Asian American 42 650 1.51 (1.42-1.60)
Orther 15 488 1.24(1.12-1.37)
Mer worth
=$25 000 130 220 1.00 (Referent)
$25 000 to $49 000 35 286 0.97 (0.92-1.04)
b $50 000 to $74 000 53 226 0.94 (0.88-1.00)
T ose with a househo net worth o $75 000 to $99 000 71 496 0.91 (0.86-0.97)
_smo 000 to $124 000 144 433 0.8 (0.84-0.92)
0 $125 000 o $249 000 185 307 0.85 (0.82-0.89)
>$ 1 O0,000 had a 1 2 o reaquceda o SO $250 000 to $499 000 523 825 0.82 (0.79-0.85)
- $500 000 to $749 000 247628 0.78 (0.75-0.82)

$750 000 to $999 000 96 307 0.80 (0.76-0.85)

developing glaucoma compared to =51 000 000 3996 081(077059

Educarion

. No high school diploma 23 589 1.00 (Referent)
people Wlth a hous eh()ld net Worth Of High school diploma 605 810 0.85 (0.79-0.91)
Some college 699 410 0.83 (0.78-0.89)
[fu“c_;_r_c LIII‘[U[“L{ 485 790 0.82 (0.76-0.88)

<$25,000 after adjusting for age, sex,
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Cl = confidence interval.




Income Disparities
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Median household income in the United States in 2018, by race or ethnic group (in

U.S. dollars)
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Summary of Recommendation

Asymptomatic adults
40 years or older

The USPSTF concludes that the current evidence is insufficient to assess the
balance of benefits and harms of screening for primary open-angle glaucoma |

in adults.

USPSTF indicates US Preventive

Services Task Force.

Patient Population Under Consideration
This recommendation applies to adults 40 years or older who pre-

sent in primary care settings and do not have signs or symptoms of
open-angle glaucoma.



M ®

University of Michigan
Kellogg Eye Center

Executive summary
Health Technology Assessment 2007; Vol. | 1: No. 41

Health Technology Assessment
NHS R&D HTA Programme

www.hta.ac.uk

The clinical effectiveness and
cost-effectiveness of screening for

open angle glaucoma: a systematic
review and economic evaluation

M Burr‘,”e G Mowatt,' R Hern::’mdez,2

MAR Siddiqui,I J Cook,' T Lourenco,' C Ramsa).f,I
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* Assuming complete eye exam with measurement of intraocular
pressure, central corneal thickness, and visual field has 73%
sensitivity and 96% specificity for identifying glaucoma:

Glaucoma Prevalence Positive Predictive Value False Discovery Rate
0.9% (UK prevalence 14% 86%
age>50)

1.4% (US prevalence age 21% 79%

>18)

4% (top decile PRS score 43% 57%

over 50)

12% (African Americans 71% 29%

over age 80)

25% (SIGHT studies rate) 86% 14%

Newman-Casey PA et al. It's time to re-think glaucoma screening recommendations. J Glaucoma 2023;32:69.
Hamid S, Desai P, Hysi P, et al. Population screening for glaucoma in UK: current recommendations and future directions. Eye. 2022;36:504.



Identifying populations at high risk of glaucoma
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* Federally Qualified Health Centers (FQHCs) are primary-care
based community clinics that provide medical care in
underserved areas regardless of insurance type or msurance
status

 FQHC:s receive federal support under Public Health Act Section
330, 1n terms of grants and a flat fee payment structure for
services rendered to patients with Medicaid or Medicare

e In 2021, there were 1,373 FQHC hubs with 14,276 clinics in
the US.

https://bphc.hrsa.gov/about-health-center-program/what-health-center
https://data.hrsa.gov/tools/data-reporting/program-data



https://bphc.hrsa.gov/about-health-center-program/what-health-center
https://data.hrsa.gov/tools/data-reporting/program-data
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Demographic Characteristics of FQHCs

Table 1. Characteristics of Federally Qualified Health Centers (FQHCs) overall and stratified by vision care services in 2021.

Overall Vision Care No Vision Care
(n=1362) (n=435, 32%) (n=927, 68%)
FQHC-level Patient Characteristics Mean (SD) Mean (SD) Mean (SD) P-value
Sex
Female 56.3(6.1) 56.4 (6.3) 56.1(5.9) 0.6195
Male 437 (6.1) 436 (6.3) 439(59) 0.6195
Age
Children (< 18) 247 (11.8) 242 (12.0) 258 (11.1) 0.0017
Adult (18-64) 63.3(11.3) 63.5 (11.6) 63.1(10.8) 0.3303
Older Adults (65+) 12.2(6.7) 12.5(7.0) 11.4(6.2) 0.0191
Race
White 66.9 (268.4) 68.6 (27.7) 63.3 (29.7) 0.0024
Black/African American 23.3(25.9) 23.1(25.8) 23.7 (26.3) 0.8115
Asian 4.3(10.5) 36(8.8) 56(13.3) 0.0001
American Indian/Alaska Native 3.3(10.8) 3.0(93) 40(13.3) 0.0704
Native Hawaiian / Other Pacific Islander 1.2(4.8) 09(2.8) 1.8(69) 0.0377
More than one race 3T(74) 3.4 (6.5) 4.3(9.0) 0.2929
Hispanic/Latino Ethnicity 29.3(27.9) 27.2 (26.6) 33.9(29.9) 0.0007
Insurance
Medicaid/CHIP 44.0(17.9) 42.8 (18.0) 46.8 (17.5) <0.0001
= Medicare 12.0(7.4) 12.4 (7.6) 11.0 (6.8) 0.0032
Other Third Party 221 (12.7) 23.2(12.7) 19.8 (12.3) <0.0001
Uninsured 22.1(16.9) 21.8(16.1) 229(18.4) 0.7067
Patients at or below 100% of FPL 62.9(19.1) 61.3 (19.3) 66.3(18.2) <.0001
=P Non-English Speaker 20.7 (22.3) 18.4 (20.9) 254 (24.3) <.0001
Diabetes 15.6(5.5) 15.5(5.8) 157 (4.7) 0.2390
Uncontrolled Diabetes (HbA1c >9%) 50(2.2) 5.0(2.3) 50(2.1) 0.5297
Hypertension 32.3(10.2) 32.6 (10.6) 31.4(9.2) 0.0287

CHIP, Children’s Health Insurance Program. FPL, Federal Poverty Line. FQHC, Federally Qualified Health Center. HbAlc,

Hemoglobin A1C. SD, Standard Deviation

In 2021, 11.6%
of Americans
lived below the
poverty line,
8.3% were

uninsured,
18.7% had

Medicaid

Woodward MA, Hicks PM, Harris-Nwanyanwu K, et al. Eye Care in Federally Qualified Health Centers. Ophthalmology. 2024 Apr 30:50161-6420(24)00274-4.
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Federally Qualified Health Centers (FQHCs) in the United States, 2021

FQHC with Eye Care Providers
Yes (27%)
° No (73%)

Source: HRSA Uniform Data System
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Neighborhood Characteristics of FQHCs

Table 2. Neighborhood Characteristics of Federally Qualified Health Centers (FQHCs) funded in 2021 overall and stratified by vision

care services.

Overall Vision Care No Vision Care

(n=1362) (n=435) (n=927)
Continuous Variable Mean (SD) Mean (SD) P-value
Income per capita (USD)" 289826 (18,721.1) | 28,9921 (22134.9) 289787 (17.127.1) 0.0693
National ADI Rank* 66.3 (26.9) 63.4 (30.0) 67.5(25.4) 0.2126
Neighborhood People of Color (%)* 48.0 (33.2) 52.8(33.3) 46.0 (32.9) 0.0028
Neighborhood Hispanic/Latino (%)* 17.9 (25.8) 209 (27.3) 16.7 (25.1) 0.0221
Neighborhood Medicaid (%)* 30.8 (16.5) 337 (17.1) 296 (16.1) 0.0003
People with No Insurance (%)T 10.6 (7.8) 10,7 (8.7) 106 (7.4) 0.2811
Household with No Car (%)"* 192 (194) 23 1(21.6) 176 (18.2) 0.0003
Average Number of Cars per Household” 1.5(0.5) 4 (0.5) 1.5(0.5) 0.0118
Gini Index? 0.46 (0.07) 0 462 (0.072) 0.457 (0.072) 0.0519
Families Receiving Food Stamp/SNAP Benefits (%)T 233 (17.7) 253 (18.2) 22.5(17.4) 0.0106
Owner Cost Burden (%)” 23.5(18.3) 256 (19.6) 227 (17.7) 0.0277
Renter Cost Burden (%)" 454 (21.2) 46.0 (20.5) 452 (21.5) 0.3884
Categorical Variable Frequency (%) Frequency (%) P-value
Expanded Medicaid 1055 (V7.5) 349 (80.2) 706 (76.2) 0.1082
Urban 796 (56 4) 294 (67.6) 502 (54.2) <0.0001

ADI, Area Deprivation Index. SNAP, Supplemental Nutrition Assistance Program. USD, United State Dollar. 5D, Standard Deviation.

*Census block group level. TCensus tract level.

Overall US
population,
18.7% have
Medicaid,
8.3%
uninsured,
8.3% have
no car,
12.5%
receive
food stamps

Woodward MA, Hicks PM, Harris-Nwanyanwu K, et al. Eye Care in Federally Qualified Health Centers. Ophthalmology. 2024 Apr 30:50161-6420(24)00274-4.



* Leveraging the national network of FQHCs to access people at
high risk of eye disease and high risk of underutilization of eye
care could represent a national strategy to mitigate eye health
disparities in the US

* When polygenic risk scores for glaucoma become affordable,
reimbursed by CMS, and easily accessible, further risk
stratification for glaucoma screening and monitoring could be
possible
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Successful ways to engage populations at high risk of eye disease
in eye disease screening
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2. Conduct interviews key
stakeholders to understand
and overcome barriers to
glaucoma screening
program implementation.




M Community Engaged Research
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1. Create a Community
Advisory Board (CAB)

to solidify trust and
identify ways to sustain
the program.

Executive Members of CAB

S Screening and Intervention for Glaucoma
I G H T and eye Health through Telemedicine



M@ Key Stakeholder Recommendations
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* Program should be housed in the community clinic.
* Program should be available

« Community outreach should include flyers and posters at
clinics, bus stops, churches, libraries, barber shops and
foodbanks and outreach via additional media (social media,
television, radio) to let people know about the program.



Michigan Screening and Intervention for Glaucoma
M® and Eye Health through Telemedicine Program
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University of Michigan
Kellogg Eye Center

https:/www .pinterest.com/search/pins/?q=the%20man%?20behind%20the
%?20curtain&rs=typed&term _meta[ ]=the%20man%20behind%20the% 20c
urtain%?7Ctyped
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MI SIGHT Cohort Demographics

Continuous Variable

Age (years)
Presenting LogMAR
VA - Better Eye
Categorical Variable
Sex - Male
Race

White

Black

Asian

Other/Multiracial
Ethnicity - Hispanic

Overall (n=3714)

Mean (SD),
N Median
54.1 (15.9),
3714 56.3
0.13 (0.22),
3711 0.00
#/total (%)
1377/3677 (37.5)

1085/3413 (31.8)
1775/3413 (52.0)
187/3413 (5.5)
366/3413 (10.7)
608/3197 (19.0)

Free Clinic
(n=1605)
Mean (SD),
N Median
54.5 (15.9),
1605 56.8
0.11 (0.23),
1604 0.00
#/total (%)
582/1584 (36.7)

586/1487 (39.4)
544/1487 (36.6)
175/1487 (11.8)
182/1487 (12.2)
233/1306 (17.8)

FQHC (n=2109)

Mean (SD),
N Median
2109 53.8(15.9),55.9
2107 0.14 (0.22), 0.04
#/total (%)

795/1298 (38.0)

499/1926 (25.9)
1231/1926 (63.9)
12/1926 (0.6)
184/1926 (9.6)
375/1891 (19.8)

Holm
P-value

0.95

<0.0001

0.95

<0.00012

0.95
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MI SIGHT Cohort SDoH

Education
<HS
HS or Equivalent
Some College
College Degree
Graduate/Professional

Degree

Income
<$10k
$10k-$19,999
$20k-$29,999
$30k-$49,999
$50k-$69,999
$70k+

Unemployed/Retired/Disable/
Homemaker/Student
No Health Insurance

Primary Language not
English

Overall
363/3649 (10.0)

1171/3649 (32.1)
1114/3649 (30.5)

605/3649 (16.6)
396/3649 (10.9)

632/2829 (22.3)
595/2829 (21.0)
570/2829 (20.2)
562/2829 (19.9)
240/2829 (8.5)
230/2829 (8.1)

2134/3659 (58.3)

865/3630 (23.8)
747/3693 (20.2)

Free Clinic
163/1563 (10.4)
405/1563 (25.9)
430/1563 (27.5)
334/1563 (21.4)

231/1563 (14.8)

307/1198 (25.6)
251/1198 (21.0)
251/1198 (21.0)
200/1198 (16.7)
86/1198 (7.2)
103/1198 (8.6)

933/1567 (59.5)

628/1549 (40.5)
400/1595 (25.1)

FQHC
200/2086 (9.6)
766/2086 (36.7)
684/2086 (32.8)
271/2086 (13.0)

165/2086 (7.9)

325/1631 (19.9)
344/1631 (21.1)
319/1631 (19.6)
362/1631 (22.2)
154/1631 (9.4)
127/1631 (7.8)

1201/2092 (57.4)

237/2081 (11.4)
347/2098 (16.5)

<0.0001°

0.0007¢

0.95

<0.0001

<0.0001
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Self-reported Medical
History

Diabetes

Hypertension

Current Smoker
Self-reported Glaucoma

Family History Glaucoma
Last dilated eye exam >2
year/Never

Overall

880/3616 (24.3)
1636/3598 (45.5)
632/3671 (17.2)
152/3039 (5.00)
771/3039 (25.4)

1788/2940 (60.8)

Free Clinic

305/1548 (19.7)
615/1532 (40.1)
189/1576 (12.0)
65/1216 (5.4)
293/1216 (24.1)

802/1246 (64.4)

FQHC

575/2068 (27.8)
1021/2066 (49.4)
443/2095 (21.2)
87/1823 (4.8)
478/1823 (26.2)

986/1694 (58.2)

Holms
adjuste
d p-
value

<0.0001

<0.0001

<0.0001
0.95
0.95

0.005
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MI SIGHT Cohort — Did We Enroll
Under-utilizers of Eye Care?

265 years Diabetes Family History Self-reported
Glaucoma Glaucoma
(n=284) (n=433) (n=250) (n=46)
Cluestion # (%) # (%) # (%) # (%)
When was the last time you
had your eyes examined by
any doctor or eye care
provider?
Within the past month 11 (4.0) 16 (3.8) 11 (4.5) 2 (11.4)
1 month to <1 year 75 (27 6) 148 (35.2) 79 (32.4) 22 (50.0)
1 year to <2 years 35 (12.9) 42 (10.0) 24 (9.8) 3 (6.8)
2 or more years ago 148 (54 .4) 201 (47 .9) 125 (51.2) 14 (31.8)
Never 3(1.1) 13 (3.1) 2(2.1) 0(0.0)
How long has it been since
you last visited an eye doctor
to have your eyes dilated?
This year 93 (23.3) 75 (21.3) 42 (20.7) 18 (43.9)
Within 2 years 92 (22.8) 131 (37.2) 70 (34 5) 14 (34 .2)
More than 2 years 114 (50.0) 122 (34.7) 72 (35.9) 9 (22.0)
Never 9 (4.0) 24 (6.8) 19(9.4) 0(0.0)




ML MI SIGHT Cohort Eye Disease Prevalence
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Compared to US Prevalence

MI-SIGHT National Average
/o % P-value*
Screening Variable (n)
Visual Impairment 11.5% 5.392 <0.0001
(Better Eye <20/40) 426/3705
22.9%
<
Cataract (798/3484 ) 17%® 0.0001
22.5%
<
Glaucoma (833/3709) 6-9%° 0.0001
1.7% 0.26
Macular Degeneration (64/3714) 1.5% '
0
. . . 7% <0.0001
Diabetic Retinopathy (170/3624) 3.4%*

aVitale S, Cotch MF, Sperduto RD. Prevalence of Visual Impairment in the United States. JAMA 2006;295:2158-2163.

bKlein BE, Klein R, Linton KL. Prevalence of age-related lens opacities in a population. The Beaver Dam Eye Study. Ophthalmology 1992;99:546-552.

‘Gupta P, Zhao D, Guallar E, et al. Prevalence of Glaucoma in the United States: The 2005-2008 National Health and Nutrition Examination Survey. Invest Ophthalmol Vis Sci 2016;57:2905-2913.
dFriedman DS, O’Colmain BJ, Munoz B, et al. Prevalence of age-related macular degeneration in the United States. Arch Ophthal 2004;122:564-572.

eKempen JH, O’'Colmain BJ, Leske MC, et al. The prevalence of diabetic retinopathy among adults in the United States. Arch Ophthalmol 2004;122:552-563.
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Baseline Follow-up Holm
mean (SD), mean (SD),
Variable n median n median P-value*
Overall (n=766 VA, 938 VFQ)

Presenting logMAR VA - Worse Eye** 763 0.25(0.59),0.10 763 0.21(0.52),0.06 0.0012
Composite 9037 81.1(14.1),83.9 937 86.4(12.0),89.4 <0.0001
General Vision 930 70.8(17.3);80.0 930 74.9(16.5),80.0 <0.0001
Near Activities 033 81.0(18.3),83.3 933 88.6(15.4),91.7 <0.0001
Distance Activities 905 86.7(20.3),100.0 906 91.5(17.7),100.0 <0.0001
Mental Health 928 60.6(29.1),50.0 928 64.9(30.4),75.0 0.0001
Role Difficulties 920 88.8(24.7),100.0 920 93.2(20.3),100.0 <0.0001
Driving 844 925 (16.4),100.0 844 95.6(13.5),100.0 <0.0001

Peripheral Vision 919 90.1(17.6),100.0 91  93.5(14.8),100.0 <0.0001
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creening and Care in .ow Income Communities

« Medicaid reimburses less than Medicare and commercial insurance making it difficult for
ophthalmologists to sustain a practice serving a large percentage of people insured by Medicaid

» Optometrists and ophthalmologists are not eligible for the National Health Service Corps Loan
Repayment Program that incentivizes primary care, mental health care, and ob/gyns to practice in
medically underserved areas by repaying school loans

» Federally Qualified Health Centers receive a flat per-patient, per-visit fee, which does not account for
ancillary testing costs, making 1t difficult for FQHCs to purchase expensive equipment such as OCTs,
fundus cameras, autorefractors, 1Cares, pachymeters etc.

« Telemedicine 1s reimbursed by Medicare only for diabetic retinopathy screening and is reimbursed at
very low rates: using Al can bill $45.36, otherwise it is $29.48 for those with diabetes and retinopathy
and $16.94 for those with diabetes without retinopathy, making telemedicine financially infeasible for
diseases other than DR
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