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ABSTRACT

Purpose: Estimates of diabetic eye disease in American Indian and Alaska Natives (Al/AN) vary over
time, region, and methods. This article reports recent prevalence of diabetic retinopathy (DR) and
diabetic macular edema (DME) in Al/AN served by the Indian Health Services’ (IHS) teleophthalmol-
ogy program, as identified using ultrawide field imaging (UWFI).

Methods: This was a retrospective analysis of 2016-2019 clinical data (n = 53,900). UWF images
were acquired by certified imagers using a validated protocol, and graded by licensed, certified
optometrists supervised by an ophthalmologist. Graders evaluated the extent/severity of retinal
lesions in comparison to standard photographs. DR lesions predominantly in any peripheral field
were considered “predominantly peripheral lesions” (PPL). The analyses calculated prevalence of
any DR, any DME, DR and DME severity, sight-threatening disease, and PPL.

Results: Patients averaged 56 years of age with a 68 mmol/mol A1c and 55% had had diabetes for 5
+ years. Prevalence of any DR, any DME, and sight-threatening disease was 28.6%, 3.0%, and 3.0%.
In patients with mild nonproliferative DR, PPL was seen in 25.3%. PPL suggested a more severe level
of DR in 8.7% of patients. DR increased with age. DME decreased with age. Males and patients in the
Nashville IHS area had more diabetic eye disease.

Conclusion: AlI/AN have a high burden of diabetes and its complications. The IHS is resource-
constrained, making accurate disease estimates necessary for resource allocation and budget
justifications to Congress. These data update the estimates of diabetic eye disease in Indian
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Country and suggest that UWFI identifies early DR.

Introduction

American Indians and Alaska Natives (AI/AN) have
a higher burden of diabetes than any other race/ethnic
group in the United States; e.g., recent estimates show
that 14.7% of AI/AN have diabetes versus 7.5% of non-
Hispanic whites.! Additionally, AI/AN more often
develop disabling and/or life-threatening long-term
complications from diabetes.” Diabetic retinopathy
(DR) and diabetic macular edema (DME) are complica-
tions of poorly controlled diabetes’ and, despite the
availability of effective treatments to reduce vision loss,
DR remains the leading cause of new blindness in people
aged 18-64."

The rate of diabetes and its potential to lead to severe
vision loss make current and accurate estimates of DR
and DME necessary - to guide strategic distribution of
eye care infrastructure, specialists, and public health
education about how to mitigate disease. This is espe-
cially true in a resource-constrained system such as the

Indian Health Service (IHS), the federal agency primar-
ily responsible for providing healthcare to the members
of eligible AI/AN tribes. Congressional funding to the
THS is lower per capita than other federal systems™®” and
expenditure per user of health care services was $4,078
in fiscal year 2019.° Most of the IHS ambulatory care
facilities are rural with limited availability of specialty
providers.”

Previous prevalence estimates of diabetic eye disease
in AI/AN have been limited in that they were derived
from studies of a single tribe or several tribes in one area
(e.g.¥'") They also did not report prevalence of DME. In
contrast, Bursell and colleagues recently reported DR
and DME prevalence for AI/AN using data from the
IHS’s large, nationally-distributed teleophthalmology
program for the surveillance and care management of
diabetic eye disease.'” But those estimates were obtained
from evaluations performed primarily using multi-field,
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nonmydriatic 45° field of view fundus photography
(NMFP), which can have a high ‘ungradable rate’
(approximately 27%).'> When a teleophthalmology
exam cannot be graded, the presence/absence of disease
cannot be determined, potentially resulting in under-
estimates of prevalence in aggregate.

The present study reports prevalence of diabetic eye
disease in AI/AN as found using macula-centered, non-
mydriatic 200° field of view ultrawide field imaging
(UWFI) in the IHS’s nationally-distributed teleophthal-
mology program. UWFI has a 80-90% lower ungradable
rate'>'* than NMFP and, with a single image needed per
eye, gives a greater than 80% view across the retina, into
its periphery.'>'°

Materials and methods
Design, setting and participants

This is a retrospective data analysis from the IHS’s
nationally-distributed teleophthalmology program’s
clinical data from November 2016-October 2019. The
Phoenix Area IHS Institutional Review Board deter-
mined this study to be exempt and approved it as
a performance improvement project linked to clinical
care operations.

Teleophthalmology for identification of diabetic ret-
inal disease is well-established.'””'® The THS’s tele-
ophthalmology program, initiated in 2000, is an
American Telemedicine Category 3 program, meaning
the program’s clinicians identify the Early Treatment
Diabetic Retinopathy Study (ETDRS; the gold standard
for DR diagnosis and treatment) defined clinical levels of
DR and DME severity with a diagnostic accuracy that
matches clinical retinal examination through dilated
pupils or ETDRS photographs.'”** The technology
used by the program does not require pupil dilation to
achieve this diagnostic accuracy, Also,
a Category 3 program provides DR management plans
commensurate with the clinical recommendations that
would have resulted from a traditional ophthalmology-
based clinical retinal examination through dilated
pupils.

The IHS teleophthalmology program operates in pri-
mary care clinics, imaging patients with diabetes when
they present for their primary care appointments. UWF
images are acquired using a validated protocol by certi-
fied imagers located at the clinics. When sight-
threatening disease is identified or the images cannot
be graded, the teleophthalmology program recommends
the patient see an eye care specialist for timely (i.e.,

however.

immediately, within a month, within 3 months, etc.)
treatment and management. The referral to specialty
eye care is made by the primary care provider.

Data for this analysis are from the 78 clinics in 11/12
IHS administrative areas (Figure 1) that were actively
imaging and using UWFI during the study’s selected
time period.

The analysis dataset included 53,900 unique patients
with diabetes, aged 20+, specifically evaluated with
UWFEFI (Optos®). Due to the maturity of the program,
patients might have been evaluated in years prior to
2016. Also, due to the clinical practice recommendation
that people with no evidence of DR should be screened
annually as well as individual’s frequency of primary
care visits or other factors, patients might have been
imaged by the program more than once in the three-
year timeframe of this study’s dataset. This analysis used
the first evaluation in the time period of interest.

Measures

For the determination of DR and DME severity, pre-
vious studies have found that UWFI has perfect agree-
ment with ETDRS photography in 84% of cases and
agreement within one level of disease severity in 91%
of cases (unweighted k = 0.79).* Detailed protocols for
evaluating UWF images have been described.'” Graders,
who are licensed, certified optometrists supervised by an
ophthalmologist, evaluate images on standardized work-
stations at a centralized reading center at Phoenix Indian
Medical Center. Each image is evaluated for distribution
of hemorrhages and/or microaneurysms, venous bead-
ing, intraretinal microvascular abnormalities and new
vessels on the retina. Any DR lesion type is considered
predominantly peripheral when more than 50% of it is
observed outside the ETDRS standard fields [i.e., ‘pre-
dominantly peripheral lesion’ (PPL)] 1 UWFL, due to its
wide view of the retina, facilitates views of peripheral
lesions that is not achievable with the aforementioned
NMEFP technology. Graders determine whether the pre-
sence of PPL increase overall DR severity.

This analysis consolidates the DR grading outcomes
as: absent; mild nonproliferative DR (NPDR); moderate
NPDR; severe/very severe NPDR; or proliferative DR
(PDR). PDR includes ‘quiescent PDR’. DME grading
outcomes are: absent; present, not clinically significant;
or present and clinically significant (CSDME). This
study also reports on presence of any DR, any DME,
and sight-threatening disease. The latter is a composite
measure defined as severe/very severe NPDR, PDR, and/
or CSDME. If one eye was ungradable, the diagnosis for
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1 = Alaska

2 = Albuquerque
3 = Bemidji

4 = Billings

5 = California

6 = Great Plains
7 = Nashville

8 = Navajo

9 = Oklahoma City
10 = Phoenix

11 = Portland

12 = Tucson

Figure 1. Locations of the IHS teleophthalmology program sites (n = 78) for this analysis within the IHS administrative areas.

the other eye was used. Both eyes were ungradable in
4.5% (DR) and 5.4% (DME) of patients; those patients
could not be included in the calculation of prevalence. If
the diagnosis for eyes differed, the more severe level for
DR and DME was used.

The IHS teleophthalmology program obtains demo-
graphics and known risk factors for the progression of
diabetic eye disease from the electronic medical record,
including: region where the patient was imaged, age,
gender, Alc, diabetes duration, diabetes treatment, and
presence of hypertension, hypercholesterolemia, cardio-
vascular disease, peripheral neuropathy, nephropathy,
and anemia. The regions are: Alaska, Northwest/
Portland, Northcentral/Great Plains (Bemidji, Great
Plains, and Billings IHS areas), Nashville, Oklahoma,
and Southwest (Phoenix, Navajo, Albuquerque, and
Tucson ITHS areas).

Analysis

The analysis calculated crude means or percentages
(with 95% confidence intervals) for all measures. The
percentage of patients who had PPL findings was also
calculated. Direct adjusted prevalences** for DR and
DME were calculated using results from logistic regres-
sions in which any DR, any DME, and DR and DME

severity were regressed on age, gender, and region (base
model). Regression coefficients from the base models
and models with all background measures are not
reported here because their relationships to diabetic
eye disease are not the focus of this article, but they are
available in supplemental tables (Table S1 - Table S4).
Data preparation was completed using SAS 9.4 (SAS
Institute, Cary, NC) and analyses were completed
using R 4.0.4.>

Results

The patients in this analysis were predominantly from
the Southwest region of the IHS (52.2%), female
(54.7%), were known to have diabetes for more than
five years (55.1%), and were managing their diabetes
with oral medication(s) only (48.2%) (Table 1). On
average, they were 56 years of age and their Alc was
68 mmol/mol. Hypercholesterolemia (35.5%) and
hypertension (57.7%) were common risk factors for
these patients.

Crude prevalence of any DR was 28.6% (Table 2).
With respect to level of DR, crude prevalence of mild
and moderate NPDR was 12.3% and 13.4%. Severe
NPDR and PDR, both of which are sight-threatening
levels of DR, were present in 0.1% and 2.8% of patients.
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Table 1. Background characteristics of analytic sample

(n =53,900).
Measure n Percent or Mean 95% Cl
Years of age, mean 53900 55.8 (13.4) 55.7,55.9
Male, percent 24432 453 449,458
IHS area or region, percent
Alaska 186 04 03,04
Nashville 2355 44 42,45
Northcentral/Great Plains 8391 15.6 15.3,15.9
Northwest/Portland 1461 2.7 26,29
Oklahoma 13369 24.8 24.4,25.2
Southwest 28138 522 51.8,52.6
Diabetes duration, percent
Less than 1 year 4830 9.0 8.7,9.2
1to 5 years 12448 23.1 227,235
6 to 10 years 10616 19.7 19.4, 20.0
More than 10 years 19074 354 35.0,35.8
Not specified 6932 12.9 12.6, 13.1
A1c, mmol/mol, mean 47865 68 (25) 68.2, 68.6
No recent Alc, percent 6035 11.2 109, 11.5
Diabetes therapy, percent
Diet only 3779 7.0 6.8,7.2
Oral medications only 25969 48.2 47.8,48.6
Insulin only 5843 10.8 10.6, 11.1
Oral medications & insulin 12218 22.7 223,23.0
Not specified 6091 11.3 11.0,11.6
Risk factors, percent
Hypercholesterolemia present 19126 35.5 35.1, 359
Anemia present 1630 3.0 29,32
Cardiovascular disease present 5032 9.3 9.1,9.6
Hypertension present 31110 57.7 57.3, 58.1
Peripheral neuropathy present 2649 49 47,51
Nephropathy present 2067 3.8 3.7,40

Notes:

IHS = Indian Health Service.

Cl = confidence interval.

Table includes all patients irrespective of whether their images were
gradable.

Standard deviations are shown in parentheses after the means for age and
Alc.

95% ClI was calculated assuming a normal distribution and z score of 1.96.

Table 2. Crude prevalence of diabetic eye disease.

Measure n Percent 95% Cl
Any DR (n = 51,415) 14717 28.6 28.2,29.0
DR severity (n = 51,415)
Absent 36698 71.4 71.0,71.8
Mild NPDR 6342 123 12.1,12.6
Moderate NPDR 6893 134 13.1,13.7
Severe or Very Severe NPDR 46 0.1 0.1, 0.1
PDR 1436 2.8 27,29
Any DME (n = 50,970) 1525 3.0 2.8, 3.1
DME severity (n = 50,970)
Absent 49445 97.0 96.9, 97.2
Present, not CSDME 1207 24 22,25
Present and CSDME 318 0.6 0.6, 0.7
Sight-threatening disease (n = 50,387) 1525 3.0 29,32
Notes:

Cl = confidence interval.

DR = diabetic retinopathy.

NPDR = nonproliferative diabetic retinopathy.

PDR = proliferative diabetic retinopathy.

DME = diabetic macular edema.

CSDME = clinically significant diabetic macular edema.

Percentages for diabetic eye disease are of total gradable studies; 2,485 were

ungradable for DR, 2,930 were ungradable for DME, 3,513 were ungrable for
both DR and DME.

95% Cl was calculated assuming a normal distribution and z score of 1.96.

Among patients with any DR, PPL were present in
12.6%. For patients with mild NPDR, PPL were seen in
25.3%. Presence of PPL suggested a more severe DR
diagnosis in 8.7% of patients with any DR. Of these,
86.4% were diagnosed with mild NPDR, 11.8% with
moderate NPDR, 0.2% with severe/very severe NPDR,
and 1.6% with PDR.

Crude prevalence of any DME was 3.0%. Less than
1% of patients had CSDME (Table 2).

Three percent of patients had a sight-threatening
level of DR and/or CSDME. PDR was the most frequent
contributor to this percentage.

Prevalence estimates of DR adjusting for age, gender
and region showed that DR increased with age (Table 3),
but prevalence of DME decreased with age. Within age
groups, proportionately more males than females had
DR and DME. Regions with the highest percentages of
DR and DME in descending order were Nashville,
Northcentral/Great Plains, and the Southwest.

Discussion

This study differs from and augments previous research
on diabetic eye disease in AI/AN three major ways. First,
this study exclusively used UWFI. The UWFI modality
is a newer technology that provides more consistent
diagnoses due to its lower ungradable rate. It also pro-
vides a view of lesions beyond the ETDRS standard
7-fields - in the periphery of the retina - where early
disease might also be present. Second, the IHS tele-
ophthalmology program reaches more regions and
tribes than in other studies of AI/AN, and it recruits
patients from their primary care appointments, rather
than from eye care clinics. The rural location of many
IHS ambulatory clinics means that eye care clinics may
not be easily accessible. Third, most prior studies did not
report DME prevalence, whereas this study did.

Due to the aforementioned differences between this
and prior studies, inter-study comparisons of DR and
DME prevalence are difficult. Nonetheless, it is clear that
the prevalence of any DR reported here is nearly 50%
lower than 1980s-1990s publications.”'® Our DR results
are similar to findings from the 2005-2008 National
Health and Nutrition Examination Survey (NHANES),
which shows 28.5% had any DR (vs. 28.6% in the present
study).”® Sight-threatening DR was slightly higher in
NHANES than in this study, at 4.4% (versus 3.0% in
the present study).”® The minimum age in the NHANES
study was 40 years, however, whereas it was 20 years in
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Table 3. Adjusted prevalence of DR and DME, by region, gender and age.

Age Any DR Mild Moderate Severe/Very Any DME Present, not Present and
Region Gender  (years) DR  Absent NPDR NPDR Severe NPDR PDR DME Absent CSDME CSDME
Alaska Male <50 225 778 10.1 10.1 0.1 20 20 98.0 1.6 0.4
50-59 248 76.4 10.6 10.8 0.1 2.2 1.8 98.3 1.4 0.4
60-69  26.1 75.7 10.9 11.2 0.1 2.2 1.7 98.4 13 0.3
70-79 274 75.0 1.1 11.5 0.1 23 1.6 98.5 1.2 0.3
80+ 28.7 74.2 1.4 1.9 0.1 24 1.5 98.6 1.2 03
Female <50 20.2 80.2 9.1 8.9 0.1 1.7 1.8 98.2 1.4 0.4
50-59 224 78.9 9.6 9.5 0.1 1.9 1.6 98.4 13 03
60-69 236 783 9.9 9.8 0.1 1.9 1.5 98.5 1.2 0.3
70-79 248 776 10.2 10.2 0.1 2.0 14 98.6 1.1 0.3
80+ 26.0 76.9 10.4 10.5 0.1 2.1 13 98.7 1.1 0.3
Nashville Male <50 314 66.9 13.8 15.8 0.1 34 4.6 95.5 3.6 1.0
50-59 343 65.1 14.3 16.8 0.1 3.7 4.0 96.0 3.2 0.9
60-69 358 642 14.5 17.3 0.1 38 38 96.2 3.0 0.8
70-79 373 63.3 14.8 17.8 0.1 4.0 3.6 96.4 2.8 0.8
80+ 38.9 62.4 15.0 18.4 0.1 4.1 34 96.6 2.7 0.7
Female <50 25.8 70.1 12.8 14.1 0.1 3.0 4.2 95.8 33 0.9
50-59 313 684 13.3 15.0 0.1 32 37 96.3 3.0 0.8
60-69 327 67.5 13.6 15.5 0.1 33 35 96.5 2.8 0.7
70-79  34.2 66.6 13.9 16.0 0.1 35 33 96.7 2.6 0.7
80+ 35.7 65.7 141 16.5 0.1 3.6 3.1 96.9 25 0.7
Northcentral/  Male <50 28.9 70.0 12.8 14.1 0.1 3.0 38 96.2 3.0 0.8
Great Plains 50-59 317 68.3 134 15.1 0.1 3.2 34 96.7 2.7 0.7
60-69  33.1 67.4 13.6 15.5 0.1 33 3.2 96.9 25 0.7
70-79 346 66.5 13.9 16.0 0.1 35 3.0 97.0 24 0.6
80+ 36.1 65.6 14.2 16.5 0.1 3.6 2.8 97.2 2.2 0.6
Female <50 26.2 73.0 11.8 12.6 0.1 2.6 35 96.5 2.8 0.7
50-59 288 714 124 13.4 0.1 2.8 3.1 96.9 25 0.7
60-69  30.2 70.5 12.7 13.8 0.1 29 29 97.1 23 0.6
70-79 31,6  69.7 129 14.3 0.1 30 27 97.3 2.2 0.6
80+ 331 68.9 13.2 14.7 0.1 3.1 2.6 97.4 2.1 0.5
Northwest / Male <50 240 75.0 1.1 1.5 0.1 23 29 97.1 23 0.6
Portland 50-59 265 734 1.7 12.3 0.1 25 2.6 97.4 2.0 0.5
60-69 27.8 72.7 1.9 12.7 0.1 2.6 24 97.6 1.9 0.5
70-79  29.2 719 12.2 13.1 0.1 2.7 23 97.7 1.8 0.5
80+ 30.5 711 12.5 13.6 0.1 2.8 2.1 97.9 1.7 0.4
Female <50 21.6 77.6 10.1 10.2 0.1 2.0 2.7 97.3 2.1 0.6
50-59 239 762 10.7 10.9 0.1 22 24 97.6 1.9 0.5
60-69 252 755 10.9 1.3 0.1 23 2.2 97.8 1.8 0.5
70-79 264 74.7 11.2 1.7 0.1 24 2.1 97.9 1.7 0.4
80+ 27.7 74.0 11.5 12.0 0.1 25 2.0 98.0 1.6 0.4
Oklahoma Male <50 24.4 75.1 11.1 11.5 0.1 2.3 2.8 97.2 2.2 0.6
50-59 269 73.6 11.6 12.2 0.1 25 25 97.5 2.0 0.5
60-69 283 72.8 11.9 12.6 0.1 26 24 97.6 1.9 0.5
70-79  29.6 72.0 12.2 131 0.1 2.7 2.2 97.8 1.8 0.5
80+ 31.0 712 124 13.5 0.1 28 21 97.9 1.7 0.4
Female <50 220 77.7 10.1 10.1 0.1 2.0 2.6 97.4 2.1 0.5
50-59 244 76.3 10.6 10.8 0.1 2.2 23 97.7 1.8 0.5
60-69 256 75.6 10.9 11.2 0.1 23 2.2 97.8 1.7 0.5
70-79 269 748 11.2 11.6 0.1 23 20 98.0 1.6 0.4
80+ 28.2 741 1.4 12.0 0.1 24 1.9 98.1 1.5 0.4
Southwest Male <50 28.2 70.2 12.8 14.0 0.1 29 3.7 96.3 29 0.8
50-59 31.0 68.5 133 14.9 0.1 3.2 33 96.7 2.6 0.7
60-69 324  67.7 13.6 15.4 0.1 33 31 96.9 2.5 0.7
70-79 339 66.8 13.8 15.9 0.1 34 29 97.1 23 0.6
80+ 354 65.9 14.1 16.4 0.1 3.6 2.8 97.2 2.2 0.6
Female <50 25.5 73.2 11.8 124 0.1 25 35 96.6 2.7 0.7
50-59 28.1 71.6 12.3 13.3 0.1 28 31 97.0 2.4 0.6
60-69 295 70.8 12.6 13.7 0.1 29 29 97.1 23 0.6
70-79 309 69.9 12.8 14.2 0.1 3.0 2.7 97.3 2.1 0.6
80+ 323 69.1 131 14.6 0.1 3.1 25 97.5 2.0 0.5

Notes:

DR = diabetic retinopathy.

NPDR = nonproliferative diabetic retinopathy.

PDR = proliferative diabetic retinopathy.

DME = diabetic macular edema.

CSDME = clinically significant diabetic macular edema.

The modeled stratum-specific estimates used the midpoint for each age group in the equations (e.g., 35, 55, etc.).

Adjusting the prevalence estimates for age, gender, and region means ‘any’ DR and ‘any’ DME are not equal to summing the
adjusted estimates for levels of DR and DME.
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this study, which might account for the higher percen-
tage of sight-threatening disease in the NHANES
participants.

In this analysis, any DR prevalence was found to be
approximately 8.6% higher than in a prior recent
report from the same teleophthalmology program
(28.6% vs. 20.0%)."* Some of the difference is because
DR lesions beyond the ETDRS standard 7-fields - visi-
ble with UWFI - were identified in over 25% of
patients with mild NPDR and led to a higher level of
DR diagnosis for 8.7% of patients with any DR. Early
identification of DR in this cross-sectional, prevalence
study is important because that is when timely educa-
tion, ocular evaluation and medical management can
be effective in preserving vision. The retinal imaging
encounter could provide a powerful education moment
within the primary care environment because the pro-
vider could point to the PPL in the images, concretely
discuss the implications of them, and strategize with
the patient about how to change behaviors to slow
progression.

Systemwide changes have contributed to decline in
diabetic eye disease as reported in older studies of
AI/AN. These systemwide changes include the IHS’s
own Special Diabetes Program for Indians (SDPI),
the Government Performance and Results Act
(GPRA), and the IHS teleophthalmology program
itself. The SDPI awards grants to improve patient
awareness of prediabetes/diabetes and supports
improving self-care behaviors such as increased phy-
sical activity and healthier nutrition choices. GPRA
requires the THS to track diabetes care performance
measures annually. IHS audit data show improve-
ments in blood glucose, blood pressure, and choles-
terol corresponding to these system-wide changes.””
The THS teleophthalmology program itself had over
226,333 patient encounters from 2001-2019," likely
reducing the impact of diabetic eye disease in the
IHS wuser population. As noted above, the tele-
ophthalmology program identifies level of disease,
including disease not yet considered sight-
threatening. When severe disease is found, the pro-
gram notifies the primary care provider that referral
to eye or other specialty care is needed. When mild
and moderate disease is found, the program gives
specific care management guidance. Lastly, the pro-
gram’s curriculum for new frontline personnel (tak-
ing the retinal images) includes training on
communicating with patients about the importance
and care of diabetic eye disease, something that pre-
vious research suggested was needed in Indian
country.28

Regarding the possibly counterintuitive inverse
relationship between age and DME reported here,
patients with macular edema causing decreased
vision may present directly to an eye clinic, bypassing
the teleophthalmology program. Patients referred by
the program to an eye clinic for follow-up are not
tracked systematically yet and, due to the large num-
ber of patients, tracking them retrospectively is
beyond the scope of this study. These factors might
have resulted in an undercounting of DME.
Nevertheless, this analysis advances a literature that
has rarely reported DME in AI/AN. A systematic
literature review found that DME is becoming the
major cause of vision loss worldwide,'® underscoring
the need to better understand its epidemiology in AI/
AN further.

A limitation of this study is that the prevalence esti-
mates exclude AI/AN who do not receive their health
care from the THS as well as all IHS patients who live in
California. The THS serves approximately 2.56 million
AI/AN,® about half of the 5.2 million people who iden-
tified as AI/AN in the 2010 Census.*® The gap between
the number of AI/AN in the United States and the
number of people in the IHS’s patient population is
predominantly the result of eligibility criteria for THS
coverage (e.g., individual enrollment in a federally-
recognized tribe) as well as tribal and/or personal pre-
ferences about interacting with federal agencies in gen-
eral. In California, only about 13% of nonelderly AI/AN
report getting health care from the IHS, which would
limit the number of patients included in a report of
prevalence based on IHS health/clinical data.”
Moreover, California has several non-IHS DR surveil-
lance programs [e.g., EyePACS (Eye Picture Archive
Communication System)”' and no California clinics
have enrolled in the IHS teleophthalmology pro-
gram yet.

Another limitation is that selection bias may be intro-
duced when a dataset is created from a mature, ongoing
clinic program such as this one. There is not a clear
‘baseline’ for all patients. The dataset for this study
selected the first evaluation for patients who had multi-
ple evaluations in the three-year timeframe, about 30%
of the patients. Other options were to select those
patients’ last teleophthalmology evaluation within the
time period of interest or the evaluation with the highest
level of disease. When we look at prevalence according
to the maximum level of disease, 2.7% more patients
have any DR and 0.4% more patients have any DME.
Mild NPDR, moderate NPDR, and PDR are higher by
1.1%, 1.2%, and 0.4%, respectively, and CSDME is
higher by 0.1%.



Important questions that are beyond the scope of this
report include the incidence and progression of DR in
AI/AN, the role of PPL in this progression, and patient
adherence to follow-up eye care when it is recom-
mended by program. The most recent reports of inci-
dence of DR in AI/AN were published in the 1980s and
1990s,>7** prior to systemwide changes in the THS as
well as the availability of new medications for diabetes
management, thus updated estimates from the THS tele-
ophthalmology program’s nationally-distributed clinic-
based sample may be warranted. PPL should be consid-
ered as part of this analysis given research in other
populations has found that the presence of PPL is asso-
ciated with underlying retinal nonperfusion,” with
a 3.2-fold increased risk of 2 or more step DR progres-
sion, and with a 4.7-fold increased risk of developing
proliferative diabetic retinopathy over 4 years.*® Also,
patients are not tracked by the teleophthalmology pro-
gram when they are referred to specialty eye care, there-
fore true adherence rates are not yet known. A small,
supplementary examination for this report found that
50.9% of patients imaged at Phoenix Indian Medical
Center (PIMC) and diagnosed with sight-threatening
disease went for follow-up care within nine months of
the teleophthalmology exam. Further data collection
and analysis are underway to examine adherence/reten-
tion and provide insights into how a primary-care based
teleophthalmology program might improve poor adher-
ence to standard of care and follow-up (especially
among minorities.””®)

In conclusion, these findings may have policy
implications for the IHS. The IHS’s per capita bud-
get from Congress is less than other federal pro-
grams, yet diabetes burden is higher for AI/AN
than other race/ethnic groups in the United States.
Also, the location of THS ambulatory care facilities
in rural areas means access to specialty care is diffi-
cult for many patients. Thus, accurate and current
measures of disease, including diabetic eye disease,
are critical for planning the allocation of limited
resources and for IHS budget justifications to
Congress. The updated prevalence estimates
reported here show that diabetic eye disease is
lower than in previous decades but that the burden
is still substantial to AI/AN served by the IHS. Rates
of diabetic eye disease were highest in the Nashville
area, where AI/AN population density is lower and
where there are fewer IHS clinics than other
regions. This implies the Nashville area clinics
need to focus on more surveillance of diabetic eye
disease, education of its significance, and recruiting
eye care specialist to mitigate significant disease.
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