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The Indian Health Service (IHS) is a federal agency within the US Department of 
Health and Human Services (HHS) whose mission is to raise the health status of 
American Indian and Alaska Native (AI/AN) people to the highest level [1]. The IHS 
carries out this mission through a nationwide network of hospitals and clinics in 35 
states, partially funded by an annual federal appropriation of approximately $4.4 
billion [2]. A significant proportion of operating budgets for IHS facilities also 
comes from third-party revenue collections for services delivered to patients covered 
by insurance. 
 
Historically, the IHS was an entirely federal system, but in recent decades it has 
evolved in a profound way. Tribal governments now directly manage more than half 
of IHS-appropriated funds and the great majority of physical facilities under self-
governance contracts and compacts. In addition, 34 nonprofit Urban Indian Health 
centers provide care for AI/AN people and other underserved communities in urban 
locations. The IHS, Tribal, and Urban (I/T/U) health care facilities have come to be 
known collectively the Indian health system. 
 
IHS and tribal health care facilities are overwhelmingly located in rural and isolated 
settings with little access to specialty services. Travel costs to bring patients to 
specialists, or vice versa, in locations such as the northern plains, desert southwest, 
and Alaska are prohibitive. Telemedicine is therefore an ideal if not essential 
component of care delivery if the IHS is to accomplish its mission in these locations. 
While the Indian health system does not have a single, nationally coordinated 
telemedicine program, telemedicine is widely used. The specific needs and solutions 
vary from location to location, depending on population characteristics and the 
availability of specialty services. 
 
Many specialties serving American Indian and Alaska Native communities use the 
expanding telehealth “toolkit.” One of those specialties, cardiology, has begun to 
build new service models using telehealth. In recent years, cardiology consultations 
and services have been delivered across distance and time, with interpretation of 
echocardiograms, electrocardiograms, and other standard cardiac tests performed by 
specialists at distant referral sites. The specialists hundreds or thousands of miles 
away thus are able to connect virtually with team members skilled at image and 
information acquisition who live locally or travel across a tribal nation or region. 
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There are even examples of care management programs in which patients’ vital 
signs, weight, and pulse oximetry are securely monitored via smartphones by a team 
trained in pattern recognition and readily available for real-time telephone 
consultation. Such programs in cardiac care management (e.g., the “Care Beyond 
Walls and Wires” program in northern Arizona) have demonstrated impressive 
results. Patients with timely access to expertise and care advice have improved 
outcomes, report greater satisfaction, and experience fewer hospitalizations and 
emergency department visits [3]. 
 
As telecommunication networks expand in both reach and capacity in rural 
communities across the United States, more patients and families are able to benefit 
from services when and how they need them. Many adult and pediatric specialty 
services are also available for Native communities through advanced telehealth tools 
and capability. Telehealth is increasingly important in helping I/T/U health facilities 
and programs close gaps in health condition recognition, diagnosis, and treatment 
that have existed for decades between many AI/AN communities and other 
communities in the United States. The sections that follow describe three broad and 
highly successful telehealth initiatives in Indian country and touch on some of the 
issues and opportunities for the future. 
 
Telehealth in Alaska—The Alaska Federal Health Care Access Network 
The Alaska Tribal Health System (ATHS) has relied on telehealth programs to 
deliver care to some of the most remote places in the United States for more than 20 
years [4]. The largest of these programs is the Alaska Federal Health Care Access 
Network (AFHCAN), which has been in operation since 2001 and has been installed 
in 250 sites throughout Alaska. Most of these sites (180, or 72 percent) are clinics 
staffed by community health aides/practitioners (CHA/P) in small villages with an 
average population of less than 300 residents [5]. This system was originally 
implemented when broadband connectivity was unavailable or intermittent at most 
village clinics. Consequently, AFHCAN pioneered many concepts in 
multiorganizational “store-and-forward” telehealth (i.e., capturing images and other 
patient data for transmission and consultation later at a distant site) and developed 
technologies that are now used on all continents except Antarctica (AFHCAN Global 
Telehealth Solutions, LLC, unpublished data, 2014). In 2013, 1,686 clinicians in the 
ATHS used the AFHCAN system to deliver 36,229 episodes of care for 22,982 
patients (Alaska Native Tribal Health Consortium [ANTHC], unpublished data); 
approximately 16 percent of all Alaska Natives were involved in telehealth in a 
single year (ANTHC, unpublished data). 
 
Outcomes. The AFHCAN system has greatly improved access to care for Alaska 
Natives. A study conducted in Nome, for example, found that, prior to use of 
telemedicine for audiology and ear, nose, and throat (ENT) services, 47 percent of 
new patients would wait five months or longer for an in-person ENT appointment. 
After the introduction of telemedicine, this rate dropped to 8 percent of all patients in 
the first three years, and less than 3 percent of all patients in the next three years [6]. 
Using this service reduces patient wait times and opens up in-person appointment 
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slots. Patients who need additional testing or in-person evaluation and care are seen 
in an expedited manner. In fact, most specialty consultations are now completed 
within two to four hours (ANTHC, unpublished data). More than 70 percent of all 
consultations are conducted without requiring the patient to travel to the specialist, 
resulting in an estimated $8 to $10-million savings annually in the state’s patient 
travel costs [7]. 
 
This telehealth system is now used to provide traveling mid-level practitioners access 
to specialist doctors [8] and enable presurgery planning [9] and postsurgery follow-
up [10] for patients, leading to efficiencies and more timely access to care. AFHCAN 
also developed technologies to support these clinical services and now runs the only 
federally funded National Telehealth Technology Assessment Center (NTTAC) [11]. 
 
Contributors to adoption. The key driver for telehealth adoption in Alaska has been 
the commitment of more than 30 autonomous organizations in the ATHS to embrace 
telehealth as a strategy for improving access to care. Telehealth is a critical 
component of the corporate strategic plan for many organizations, and leading 
organizations have developed policies that mandate telehealth in certain 
circumstances. While the original AFHCAN program and equipment were federally 
funded, the ongoing costs for equipment, supplies, staffing, training, and 
connectivity have been borne by the participating organizations and offset by 
insurance reimbursement since 2001. Alaska, unlike some other states, also has a 
supportive environment for telemedicine adoption: the Medicaid program has 
reimbursed for video teleconference (VtC) and store-and-forward telehealth since 
2001 [12], its “telemedicine coverage under the Medicaid plan is broad and the least 
restrictive compared to other states” [13], and the vast majority of third-party payers 
also reimburse (ANTHC, unpublished data). 
 
The Universal Services Fund (USF) subsidy program has also contributed 
significantly to the growth of telehealth in Alaska. This program dramatically lowers 
connectivity costs for remote sites, resulting in greater bandwidth and more reliable 
connectivity that makes videoconferencing possible and provides greater store-and-
forward capability. Currently, many tribal health organizations use VtC to deliver 
primary care services to rural villages (ANTHC, unpublished data). A few have 
expanded VtC services to provide behavioral health and physical therapy services 
(ANTHC, unpublished data). The ANTHC has built a high-availability, multi-
organizational desktop VtC solution that is being deployed across the entire ATHS 
for specialties such as cardiology, oncology, endocrinology, speech-language 
pathology, pediatric endocrinology, pulmonology, infectious diseases, and 
adolescent medicine. ANTHC is also working toward the provision of live 
emergency teleconsultations for pediatrics, trauma, and other on-call specialty 
services. Preventing emergency travel or medevacs will lead to a substantially 
greater cost savings since “medevac ambulatory services are expensive [and] may, at 
times, exceed a cost of $100,000 and can cause significant financial hardship for 
Alaskans paying out-of-pocket for this service” [14]. 
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The future. Telehealth in Alaska is expected to change dramatically in the coming 
years. The ATHS relies on 28 distinct electronic health record (EHR) systems that 
are now beginning to be connected to the statewide health information exchange 
(ANTHC, unpublished data). Providing unparalleled statewide access to clinical 
information will support both telemedicine and systems approaches to health care, 
including but not limited to population health, data analytics, and statewide lab 
order/entry. Almost all of these EHRs will support direct secure messaging (DSM) 
for the exchange of health care data and be capable of exchanging clinical documents 
in a consolidated clinical document architecture (CCDA) format, which makes use of 
templates. The integration of image capture with these EHRs will essentially turn 
every EHR into a store-and-forward telehealth system, vastly improve consultation 
and referral processes that are integrated with the EHR, and thereby upgrade the 
scheduling and billing systems. Finally, integration of video teleconferencing into 
the EHR will ease scheduling challenges and eventually permit patient-to-doctor 
video visits (“eVisits”). 
 
Mobile platforms will also play a significant role in health care in the very near 
future. AFHCAN telehealth apps are now available on iPads, iPhones, and Android-
based systems, permitting rural clinicians to capture images and create cases on 
mobile devices. The IHS has also funded a program to convert the 16-pound 
Community Health Aide Manual (CHAM) for care in village clinics into an 
electronic version (eCHAM) that can also be downloaded to mobile devices. The 
statewide desktop video teleconferencing solution is also available on these devices, 
and some of the EHRs will migrate to mobile devices as well. This change will allow 
remote clinicians to use a single mobile device for all forms of telehealth, EHR, and 
access to knowledge and best practices. 
 
Telebehavioral Health: Bringing Mental Health Services to the Patient 
There are significant health and health care disparities between Native populations 
and other groups [15], including tremendous underfunding of services in tribal 
communities [16]. The suicide rate among AI/ANs is 50 percent higher than the rate 
for white Americans [17]. This disparity is most pronounced in rural and remote 
areas. Additionally, many AI/AN people continue to struggle with substance use 
disorders [18]. On the other hand, many Native Americans have an especially strong 
sense of community connectedness, cultural identity, and family and social support, 
which are all protective factors for wellness and sobriety [19]. 
 
Although the need is extreme, especially in remote areas, access to behavioral health 
services is often quite limited in Native communities [20]. This is particularly true of 
specialty care (e.g., child psychology, addictions psychiatry). Attracting and 
retaining behavioral health professionals in rural or remote areas is a significant 
challenge. They are typically in short supply in any community and have numerous 
employment opportunities in urban, higher-paying, and more desirable locations. 
The telehealth model allows behavioral health professionals to live where they like 
and still provide services equivalent to in-person care to high-need, remote 
communities [21]. 
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The IHS Tele-Behavioral Health Center of Excellence (TBHCE) was established in 
2008 to provide behavioral health services across the country through real-time 
(synchronous) televideo connections. This type of service requires dedicated 
bandwidth; otherwise the session can be disrupted. Due to the rural, remote nature of 
many Native communities, Internet connectivity is often lacking or of poor quality. 
To overcome this barrier, these services are provided within IHS or tribal health care 
facilities that have faster, more stable Internet connections than patients’ homes. 
 
Outcomes. Telebehavioral health improves continuation rates. Within the clinical 
telebehavioral health program we have noted that patients are 2.5 times more likely 
to keep their telepsychiatry appointments than in-person psychiatry sessions 
(TBHCE, unpublished data, 2012). This is particularly surprising, given that they 
have to travel to the clinic regardless of the type of session. When asked about this, 
the vast majority of patients said they felt that the telepsychiatry session was more 
confidential than an in-person session. They knew that they would not run into their 
therapists at the local school or grocery store and therefore felt that the risks to their 
confidentiality were reduced. Although the telecounseling component (i.e., providing 
real-time counseling services via televideo) of TBHCE is relatively new, there is also 
strong anecdotal evidence supporting its facilitation of the therapeutic relationship. 
For example, during the first two weeks of the program the psychologist was told by 
three different women, “if you were in the room I wouldn’t tell you this” (personal 
communication with program psychologist). All three then went on to disclose 
information the psychologist considered to be extremely relevant to their treatment. 
 
Given that the Native population is among the most impoverished in the United 
States [22], it is important to consider the benefits of TBHCE for Native patients. In 
fiscal year 2013 the telebehavioral health program allowed IHS patients to avoid 
more than 500,000 miles of travel, which translated into over $305,000 in savings for 
them (TBHCE unpublished data). We estimate that, because the telebehavioral 
health program was available to patients in 2013, these patients saved more than 
16,450 hours of work or school that would otherwise have been missed to travel for 
appointments (TBHCE, unpublished data). 
 
Teleophthalmology: Preventing Blindness in Diabetic Patients 
Diabetic retinopathy (DR) is the leading cause of new blindness among working-age 
adults (20-74) [23], even though serious vision loss from DR can be very nearly 
eliminated by timely diagnosis and treatment. The standard of care that prevents 
needless vision loss due to DR has been widely accepted and promulgated for four 
decades, but these high rates of DR persist, largely because only half of those with 
diabetes obtain an annual retinal examination [24]. The annual DR exam rate is 
similar for AI/AN patients served by the IHS, a population with extraordinarily high 
prevalence rates of diabetes [25]. 
 
A lack of annual DR examinations is incompletely explained by simple access-to-
care factors in Indian country and probably elsewhere. The persistent failure to 
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achieve screening targets through eye clinic-based DR examinations led the IHS to 
implement telemedicine in the primary care setting to improve compliance with DR 
standard-of-care guidelines and to decrease vision loss due to DR. 
 
The Joslin Vision Network (JVN) is a teleophthalmology modality developed by the 
Joslin Diabetes Center that has been validated as equal to or better than a live, dilated 
retinal examination for diagnosing the level of DR and diabetic macular edema 
(DME) [26, 27] and is also able to identify other common non-DR eye diseases [28]. 
This technology does not use pupil dilation and is noninvasive, so it can be 
implemented in a primary care setting and easily integrated into the normal clinical 
workflow of care for patients with diabetes. Nearly 100 percent of the known 
population with diabetes could access this technology, whereas only about 50 
percent of Americans with diabetes visit eye clinics [24]. 
 
Outcomes. The IHS began implementation of the JVN in Indian country in 2000 as a 
pilot program at two sites in Arizona. Since then the IHS-JVN Teleophthalmology 
Program (IHS-JVN) has grown to 92 I/T/U sites in 25 states, with more than 16,000 
exams performed annually and more than 90,000 cumulative exams to date (figure 
1). 
 

 
Figure 1. Annual and Cumulative IHS-JVN Exams, 2000-2013 

(IHS-JVN Teleophthalmology Program, unpublished data, 2014) 
 
These data aid understanding of how the program works and how it can be best 
utilized. DR screening programs have been associated with historic improvement in 
DR management and clinical outcomes in large public health implementations [29], 
and JVN in particular has been shown effective. A 2005 study showed the IHS-JVN 
to be more effective and less costly than a conventional eye examination for 
detecting DR and preventing severe vision loss [30]. A four-year study at a large IHS 
facility showed that the IHS-JVN was associated with a 50 percent increase in 
compliance with DR standards of care [31]. 
 
Improvements in these measures throughout the enterprise have been variable, 
however. This variability is not completely understood but is most likely associated 
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with staffing, program integration, and site-specific use. An additional limitation is 
that the current program distribution allows coverage of only 40 percent of the total 
AI/AN population with diabetes (IHS, unpublished data). Nonetheless, there has 
been an increase of almost 20 percent in the previously static IHS DR exam rate over 
the past seven years (49.1 percent to 58.6 percent), as IHS-JVN patient encounters 
have accelerated (see figure 1). This increase in the exam rate has a direct public 
health impact since each percentage point increase equates to approximately 100 
AI/AN patients with sight-threatening DR who were identified and referred for care 
to prevent vision loss. 
 
Coding and reimbursement challenges. Funding for the IHS Teleophthalmology 
Program has come largely through specific congressional appropriations but is 
supplemented by reimbursements from Medicare, Medicaid, and private insurance 
payers. The range of reimbursement from each varies widely but generally is 
insufficient for the program to break even in the short term. This is largely because 
Current Procedural Technology (CPT) diagnosis and treatment codes on which 
reimbursement is based do not accurately describe the IHS-JVN procedure, which is 
substantially undervalued. Appropriately valued codes that allow for a range of 
telemedicine services with defined clinical outcomes are needed [32]. The long-term 
economic value of the IHS-JVN procedure and program lies in the prevention of the 
costly morbidity of untreated DR, as well as in indirect savings from managing the 
chronic complications of diabetes in a sighted versus sight-impaired patient. 
 
The future. Development of the IHS-JVN continues in operational, technical, and 
clinical areas. New software development focuses on improved interoperability to 
enhance clinical efficiency, patient safety, and regulatory compliance. New wide-
field imaging technology will begin deployments in 2015 to further improve 
technical quality and diagnostic accuracy, and increased deployments of the portable 
IHS-JVN hardware will bring the service to more remote sites that have small 
populations of patients with diabetes. 
 
For maximum benefit, this program must be integrated electronically as well as 
clinically. The IHS-JVN has been made interoperable with the IHS electronic 
medical record using Health Level-7 (HL-7), Digital Imaging and Communications 
in Medicine (DICOM), and Integrating the Health Care Enterprise (IHE) standards. 
This interoperability has facilitated operational efficiency and patient safety, and it 
also supports the Health Information Technology for Economic and Clinical Health 
(HITECH) Act’s requirements for current and future meaningful use of electronic 
health records. 
 
Based upon IHS-JVN successes to date, the program has been mandated for use at all 
IHS hospitals and all other IHS health care facilities serving more than 500 patients 
with DM. Current funding and reimbursement will allow the program to extend to 
approximately 125 sites with coverage of approximately 60-70 percent of the AI/AN 
population with DM. 
 

  Virtual Mentor, December 2014—Vol 16 www.virtualmentor.org 992 



Evolution, Barriers, and the Future of Telehealth in Indian Country 
Despite its value in reducing health disparities, the promise of telehealth has yet to be 
fully realized for many AI/AN people. While there are many reasons for the delayed 
implementation of telehealth innovation, it is the business models—the economics of 
health care delivery—that represent the most significant obstacle. Except for special 
programs within states such as Alaska, reimbursement rules and policy have lagged 
behind technical capability. As a result, service models in Indian health facilities that 
depend on reimbursement from Medicare, Medicaid, and commercial insurance are 
unable to capitalize on telehealth innovation because reimbursement, a critical fuel 
for change, is low or absent. 
 
Efforts are underway to change reimbursement policy, supported by growing 
outcome data showing the quantifiable contribution of telehealth to the “triple aim” 
[33] of improved population health, better experiences and outcomes for patients, 
and reductions in cost to the community. The focus on population health may help 
accelerate telehealth innovation use as reimbursement policy evolves from fee-for-
service to accountable care and value-based payment models. Such a change will 
enable telehealth tools to be incorporated into new care processes that do not rely on 
fee-for-service reimbursement. While this trend toward accountable care takes shape, 
it is vital that reimbursement policy for fee-for-service care continues to improve. 
Efforts must continue in both fee-for-service and accountable care payment 
structures for the full value of telehealth to be realized for Indian health care. 
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