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Why Does Eye Care Matter ?

Impacts Almost Everyone

Prevalence (%) of Chronic Eye Diseases

in Cohort Panel in Medicare Population
Lee PP et al, Arch Ophth 2003
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Vision Care is Cost
Savings to Society

LX11 Edward Jackson Memorial Lecture:
Eve Care: Dollars and Sense

HUGH R. TAYLOR, AC, MD
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Outcomes of Eye Care — Why Regular
Eye Care Is Important sioanFa, et al, JAGS, 2005

e 21% of population (NLTCS) developed increase in
IADL limitations between 1994 and 1999

* Effect of moving from 1.64 annual eye exams to
2.64 annual exams (mean of 2.14)

= decrease from 27.5% to 14.5% (p = 0.041)

e DM / Cataract / AMD /Age / Female / Yrs. of education /
DxCG / Less HMO / Dementia increased risk
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Prevalence of activity-limiting visual impairment among adults in the United States, age-adjusted by age group, 1997-2010.

Trends in Self-reported Visual Impairment in the United States: 1984
to 2010
Ophthalmology, Volume 119,
Angelo P. Tanna , H. Stephen Kaye Issue 10, 2012, 2028 - 2032

http://dx.doi.org/10.1016/j.ophtha.2012.04.018



When diabetic
retinopathy is
detected early,
treatment is
95% effective in
preventing

severe vision loss.

7 ™. Natlonal Eye Health
I’ Education Program

& /NEHEP

A program of the National
Institutes of Health

www.nei.nih.gov/diabetes




Long-Term Trends in Glaucoma-Related
Blindness in Olmsted County, Minnesota,

Ophthalmology 2014, Mehrdad M et al
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@ e JAMA Network

From: Geographic Variation in the Rate and Timing of Cataract Surgery Among US
Communities (Kauh CY, etal) JAMA Ophthalmol. 2016;134(3):267-276. doi:10.1001/jamaophthalmol.2015.5322

[ Insufficient data
[ ]7.47%-20.22%

[]20.23%-23.20%
[ 23.21%-25.03%
M 25.04%-27.43%
B 27.44%-37.32%

National average, 23.84%

Figure Legend:

Geographic Variation in the Age-Standardized Cataract Surgery Rate Throughout the United States. Communities with a lower age-
standardized rate of initial cataract surgery are shaded lighter in color, while those a higher age-standardized rate of initial cataract
surgery are shaded with darker colors.

Copyright © 2016 American Medical

Date of download: 7/11/2016 Association. All rights reserved.



Geographic Disparity (by County) of
Poverty and Vision Loss

Kirtland KA, et al, MMWR, 2015

Percentages > 18 with severe vision
loss (blind or serious difficulty seeing
even with glasses)

Percentages > 18 with family income
below poverty

Midwest Mortheast

Midwest Mortheast

W =z78

B 140177
O 106139
O <108




@ e JAMA Network

From: Visual Impairment and Blindness in Adults in the United States: Demographic and Geographic
Variations From 2015 to 2050 (VarmaR, et al)

JAMA Ophthalmol. Published online May 19, 2016. doi:10.1001/jamaophthalmol.2016.1284

Cases per 100 persons aged 40 years x '_' b % Cases per 100 persons aged 40 years
and older i b and older
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W -30ands35 [ ]<20 W 20ands35 [ <20
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Per Capita Prevalence of Visual Impairment Per Capita Prevalence of Visual Impairment
in the United States in 2015 in the United States in 2015

Copyright © 2016 American Medical

Date of download: 7/11/2016 Association. All rights reserved.
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Disparities in Vision Loss and Eye Care

Zambelli-Weiner, Crews & Friedman, AJO Supp, 2012 Elam & Lee, Survey, 2013; Clayton

& Davis, Curr Eye Res 2015

Hyperopia Myopia AMD Cataract
Age @ BEW @ BEW BEwW @ W
Ra ce EM M @ M M
Gender Ref. Error Glaucoma Low Vision Blindness
SES (Education/Income) o W o W o oW o aw
Cu |tU re M M aM M
Age Race Gender Socio-demographic Variables
Older Black Hispanic White Female Rural Lower Lower
Education Income

Age-related Macular
Degeneration

Diabetic Retinopathy

Glauvcoma

Cataracts

Refractive Error

Visual Impairment




Insurance and Use of Eye Care

Zhang X, et al, Arch 2008
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Socioeconomic Factors in First Presentation
Of VF LOSS Sukumar S, et al. Eye, 2009

. a . - .
SES from ACORN index — 15 - Visual Field loss in the Worst affected eye
residences
25 4 OGroup 1
Clinical factors . mGroup 2
§ ]
— Age %
. . a 70% 73,79, 68.2%
— High IOP, Large C/D ratios, Worse VA B 15 7%
[
. . 2 | 788% 50% 50%
— Family history 5 0 56.2%
— Increased # of systemic health issues 30% .
51 21.4%
a Education (Group 1)
Mo or unknown
quakfications (18%) 0 . . . . .
=548 <510-10dB  <1010-15dB <-15t0-20dB <- 20 to -25dB <-200B
b Visual Field loss in the Least affected eye
30 4
GCSEs or comparable
Degres of comparable (22% ) 57.8% DG[QLI[J 1
(58%) 25 1 W Group 2
61.8%
A-lavels or comparable 2]
12%) £ 20 42.2%
b Education (Group 2) E_
515 38.2%
a 61.1%
5 10
Mo or unknown oses ?g?wmw %89% 75% 100%
qualifications (98%) 5 4
2% o 50% 50%
D T T T T T '__-|
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Proportions of adults
with moderate to
severe visual
impairment having a
yearly eye doctor visit,
by state and income,
represented by
predicted marginal
probabilities estimated
from the logistic
regression model
adjusted for age, sex,
race/ethnicity

Disparities in Eye Care Utilization Among the United States Adults
With Visual Impairment: Findings From the Behavioral Risk Factor

Surveillance System 2006-2009

Chou CF, et al, AJO, Volume 154, Supplement, 2012, S45 - S52.e1

http://dx.doi.org/10.1016/j.a2j0.2011.09.025



Focus Groups: Why People Don’t
Use SGI’ViCGS Owsley et al, IOVS, 2006

Perceived Barriers to Care and Attitudes about Vision
and Eye Care: Focus Groups with Older African
Americans and Eye Care Providers

Affordable and
accessible
transportation

Cultural sensitivity
Age-appropriate
communications
Trust-building
Differing expectations

Cynthia Ousley, Gerald MoGwin**> Kay Scilley," Christopber A. Girkin,"

Janéce M. Phillips,* and Karen Searcey®
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rican Amerkcams seellng eve cwe. For optithimologias, op-
tometnss, and their saffs, there s a need for continulng
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Addressing Patient Expectations —
(Patient and Family Centered Care)

Dawn & Lee, Archives, 2003

« Communication

— honesty (1);

— diagnosis and prognosis (2);

— clear language (3);

— listening and addressing concerns (6)
* Interpersonal manner

— empathy (5);

— personal connection (7)



AAMC Workforce Projections
Updated — March 2016

Projected Total Physician Shortfall, 2014-2025
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Physician Workforce Discussion Revisited
Higginbotham E, Arch 2012

e ..uncertainties in the assumptions that underlie any
prediction will contribute to the difficulty in making any
prediction related to the ophthalmic marketplace

e ...ophthalmologists must navigate among specialists and
primary care providers at a time when we are not
significantly increasing in numbers, and depending on how
one models the delivery of eye care, we may have an
oversupply or an undersupply of ophthalmologists.

 We will need to participate in team-based care, a term
that we will continue to hear more about because it is the
type of care that engages nurse practitioners, social
workers, and others in the continuum.
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Health and Health Care 1n 2032:

RWIJ Foundation / Institute for Alternative Futures, 2012

* 4 scenarios for next 20
years for USA

e Culture of health
« Big data, big health gains

o Slow reform, better health

« Health if you can get it



Social Determinants of Health

Seurce: Cahlgren and Whitehead, 1991




Common Features Across RWJ
Scenarios: “Must do’s’

Continued technological innovation in our therapies
and diagnostics

Personalized care approaches
Greater efficiency and value
Alternative means of providing care

Greater use of data (but in different ways)

Emphasis on preventing disease development in more
advanced scenarios



Posterior standard deviation

Average predicted risk

USA Census Populated Place
I:l Significant increase in risk
|:| Significant decrease in risk



Expanded Opportunities for Care

 CDC Efforts
— Walmart — UAB

— Community Groups —
Wilmer

— Senior Housing /
Vans — Wills

— FQHC’s




Aravind Eye Center
Innovations




Impact of Refractive Error

Varma R, et al, JAMA
Ophthalmology, 2016

« 71.9% of US individuals
with visual impairment
could be clinically better
with vision assessment
and proper refractive
correction

« 22.1% of those blind
could also experience
clinical improvement

Lurie N, et al. Am J Public
Health, 1989

RAND Health Insurance
Experiment demonstrated
free care improved vision
(one of only 3 indicators
to improve with free care)

“Free care resulted in
Improved vision by
increasing the frequency
of eye examinations and
lens purchases.”



@ e JAMA Network

From: Clinical Validation of a Smartphone-Based Adapter for Optic Disc Imaging in Kenya

JAMA Ophthalmol. 2016;134(2):151-158. doi:10.1001/jamaophthalmol.2015.4625

(3a oL -oflae 0]

#® Disc Grading NEXT 8 Disc Grading NEXT

Examination Using the Reference
Desktop Retinal Camera (A) and the

Smartphone-Based Adapter (B) Peek Grader Being Used to Measure Vertical
Cup-Disc Ratio on the Telephone

Copyright © 2016 American Medical

Date of download: 7/11/2016 Association. All rights reserved.



Telemedicine Improves Access

Mansberger SL, et al, Telemedicine and e-Health, 2013

 RCT of diabetes patients
— Telemedicine with non-mydriatic camera

— Traditional surveillance

 Results

— Telemedicine more likely (94% vs 56%) to
have screening exam 1n first year

— 21% needed further evaluation, 86% of these
due to poor quality digital images



Eye Care Use for 260 Patients Seen in Clinic for

2 Years after Teleretinal Screening by Disease
(Chasan JE, et al, JAMA Ophthal 2014)

7.00+
6.00 —
5.00
% 4.00
o
= — —
(523 —
< 3.00 -
2.00
1.00 1
i 5 ] I
Nerve-Related Age-Related Nonmacular Diabetic Lens or Other
Disease Macular Diabetic Macular Edema  Media Opacity
Degeneration Retinopathy
M Cumulative No. of visits 2.11 2.03 2.79 4.96 3.52 2.89
M Total No. of spectacles 1.20 0.78 1.10 0.96 1.22 1.07
[ Total No. of prescriptions 0.39 0.57 0.46 0.84 1.18 0.69
[ Total No. of diagnostic procedures 3.50 2.22 3.01 5.88 3.29 3.46

[J Total No. of surgical procedures  0.11 0.24 0.59 2.04 0.74 0.47



Thinking about E-Health

« Estimates are that up to 25% of outpatient
visits will be shifted to e-health by 2025

« Kaiser-Permanente had 2 Million e-health
visits last year
— Qreater satisfaction
— Significant efficiencies

— High quality



Accumulation of Choroidal Neovascular Events by Treatment Arm

1¥ imberim anahysis

Devace
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Data lock at 2™ interinn analysis (CHNY Events = 82)

Emily Y. Chew , Traci E. Clemons, Susan B. Bressler, et al, ; Ophthalmology, Volume 121,
Issue 2, 2014, 535 - 544

Randomized Trial of a Home Monitoring System for Early
Detection of Choroidal Neovascularization Home Monitoring
of the Eye (HOME) Study

http://dx.doi.org/10.1016/j.0phtha.2013.10.027



Diabetic Retinopathy Analysis Using
Maching Learning (DREAM)

Roychowdhury S, et al, IEEE J Biomed Halth Informatics, 2014; 18: 1717-28

Method SEN (%) SPEC (%) AUC
MESSIDOR Data

Sanchez et.al.[27] 02.2 50 0.876
Agurto et.al.[8] 92 54 0.84
Antal et.al.[33] 96 51 0.875
Esnaashari et.al.[32] (< 300 images) 95 89.29 -
Barriga et.al.[34](400 images) 08 67 0.86
DREAM 100 53.16 0.904
Local Data

Agurto et.al.[35](2247 images) 92 51 0.89
Acharya et.al.[36](300 images) 82 88 -
Acharya et.al.[37](33]1 images) 82 86

Usher et.al.[38](1273 images) 04.8 52.8




Figure 2. The AUC and associated 95%ClI for trial 1 (0.03¢) as a function of the number of KW gradings per

image.
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Mitry D, Peto T, Hayat S, Morgan JE, Khaw KT, et al. (2013) Crowdsourcing as a Novel Technique for Retinal Fundus Photography
Classification: Analysis of Images in the EPIC Norfolk Cohort on Behalf of the UKBiobank Eye and Vision Consortium. PLoS ONE §(8):

e71154. doi:10.1371/journal.pone.0071154
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Using Filtered Forecasting Techniques to Determine Personalized
Monitoring Schedules for Patients with Open-Angle Glaucoma

Greggory J. Schell, Mariel S. Lavieri, Jonathan E. Helm, Xiang Liu, David C. Musch, Mark P. Van Oyen, Joshua D. Stein
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Figure 3. Kalman filter trajectories of mean deviation (MD). The figures illustrate the Kalman filter's ability to accurately
forecast MD. The Kalman filter requires 3 visits to calculate initial values of velocity and acceleration for MD.
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Tailored on gender and race/
ethnicity

Tailared on use of
technology

Courtesy of Paula Anne
Newman-Casey, MD

Tailored on barrier to
glaucoma medication
adherence

When my doctor told me erent kinds of glancoma drops at
two different times during the day, I didn't think I could do it. I was worried that I

wouldn't be able to manage all of the different drops I had to take every day.

But the doctor explained that taking all of these doses will keep my eve pressure from
bouncing around throughout the day. The doctor explained that when the eye pressure
changes a lot, it puts my optic nerve at risk of being damaged faster. Learning that all of
the drops are necessary to help protect my vision made me realize how important it is to
take my drops multiple times a day.

Over time I figured out a system that works for me.

remind me to take my medications. If I can't take
e alarm until I take them. I also use the calendar on
my phone to remind me when my refills are due. It also helped to set up automatic
medication refills at the pharmacy, so when my preseription is ready they call and
remind me to pick it up.

Linking my medication to something I do every day helps me remember to take it. I leave
the bottle next to my toothbrush and take it right after brushing my teeth. A friend told
me she likes to have it on the nightstand next to her bed so she can put the drops in while
she’s lying down.

The dose I have the most trouble remembering is the one I have to take in the middle of
the day when I'm not home. 1 asked my doctor to prescribe me a three-month supply so
that I can leave one of the bottles in my purse. That way I always have my medication
with me for my mid-day dose. My doctor also told me that I don't have to worry about the
order that I put my eye drops in, so that makes it easier.
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Participation in IRIS Registry
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Systems Medicine: Predictive, Preventive,

Personalized and Participatory
Flores M, Glusman G, Brogaard K, Price ND, Hood L. Per Med 2013

Systems biology and EQT}ShU mer-dn;er ial
systems medicine SallbeRre Bng sece
P4 networks

medicine

Digital revolution ’

Number of people

P4 healthcare: based on billions
of data points about multiple
dimensions of health of

each member of the population

Reactive healthcare: Present-day omics studies:

based on limited f complex data sets consisting
measurements from of many measurements
relatively small test of relatively small test
cohorts : cohorts

Number of data dimensions (e.g., genomic and proteomic, among others)



Learning Culture(s) — CQI, Lean, TQM
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