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Abstract

Purpose: Using a mixed-methods formative evaluation, the purpose of this study was to provide
a broad overview of the Alabama eHealth programme set-up and initial patient outcomes. The
Alabama eHealth programme uses telemedicine to provide medical care to people living with HIV
in rural Alabama. It was led by a community-based organisation, Medical Advocacy and Outreach
(MAO), and supported by AIDS United and the Corporation for National Community Service’s
Social Innovation Fund with matching support from non-federal donors.

Methods: We conducted and transcribed in-depth interviews with Alabama eHealth staff and
then performed directed content analysis. We also tracked patients’ (/7=240) appointment
attendance, CD4 counts, and viral loads.

Findings: Staff described the steps taken to establish the programme, associated challenges (e.g.,
costly, inadequate broadband in rural areas), and technology enabling this programme (electronic
medical records, telemedicine equipment). Of all enrolled patients, 76% were retained in care,
88% had antiretroviral therapy and 75% had a suppressed viral load. Among patients without
missing data, 96% were retained in care, 97% used antiretroviral therapy and 93% had suppressed
viral loads. There were no statistically significant demographic differences between those with and
without missing data.

Conclusions: Patients enrolled in a telemedicine programme evaluation successfully moved

through the HIV continuum of care.
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Introduction

Southern US states have higher HIV incidence and lower survival rates than the USA
overall.! Alabama has steadily rising HIV prevalence and low care engagement: only 70% of
Alabama’s estimated 13,710 people living with HIV (PLWH) were retained in care and 59%
had suppressed viral loads (<200copies/ml).2 The highest incident HIV rates are in rural
counties.3

Formidable barriers to care exist for rural PLWH: lack of medical providers trained in HIV;
non-existent public transportation; long distances to providers’ offices; lack of
confidentiality; poverty; and HIV-related stigma.*®> Many PLWH travel to urban areas
fearing limited confidentiality in the care from their rural physicians or that rural physicians
are not well-equipped to manage HIV.5

Previous research on telemedicine in HIV care

Methods

Intervention

One study directly compared telemedicine to in-person HIV care and found similar clinical
and psychosocial outcomes.” Two studies of Veteran’s Administration (VA) patients living
in rural areas — one pre-post and one mixed-methods study — found reduced patient travel
time, high acceptability, normal CD4 counts and improved appointment attendance.8-2
Telemedicine may have other advantages, such as reaching underserved populations and
being cost effective,10-13

Outside of the VA or prison contexts, the literature on HIV care delivery in rural US areas
through telemedicine remains nascent.:2 There is an increasing HIV burden in the south-
east, acute barriers to care in rural areas, and calls from a recent review for further study of
the feasibility and efficacy of telemedicine programmes.14 In response, we conducted a
mixed formative evaluation of a rural, southern telemedicine programme. Our research
questions included: What were the steps to initiate a telemedicine programme? What were
the initial HIV care continuum outcomes for its patients?

Medical Advocacy and Outreach (MAO) began the Alabama eHealth programme in 2011.
Patients seek care at a clinic near their residence and access a remotely located HIV
specialist via telemedicine. This programme was supported by AIDS United and a grant
from the Corporation for National and Community Service (CNCS)’s Social Innovation
Fund with matching non-federal support.

In the Alabama eHealth programme, telemedicine-based medical appointments are
facilitated by an on-site nurse. The telemedicine equipment transmits real-time, high-
definition video for clear, virtual face-to-face communication. The provider is able to
examine the patient using wireless blue-tooth peripheral stethoscopes (3M Littmann
Electronic Stethoscope Model 3200, St Paul, Minnesota, USA), which uses 3M Telesteth
Software (St Paul, Minnesota, USA). Other examination equipment includes an otoscope to
examine patient’s ears, nose, and throat, and a dermascope for skin examination (Horus HD
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Digital Scope System-Series 1, JEDMED, St. Louis, Missouri, USA). Through the devices,
real-time heart and lung sounds are transmitted to the provider. The telemedicine system is
paired with a web-based electronic medical record system (EMR; SuccessEHS-Greenway
Health, Carrollton, Georgia, USA), accessible from patient and provider locations.
Prescriptions can also be completed electronically. All information is transmitted through a
confidential, connection compliant with the Health Insurance Portability and Accountability
Act (HIPAA).

Patients receiving services through telemedicine are new patients or existing patients
switching to telemedicine. Whenever possible, all first appointments occur in-person. The
provider travels to the patient (“satellite”) site for the first in-person visit and future visits are
typically done remotely through telemedicine. However, if patients prefer, they can continue
seeing the provider in-person but most travel to a ‘satellite’ site (this provision was put in
place to respect patients’ possible wishes for an in-person appointment). In practice, patients
could have a combination of telemedicine and in-person visits, depending on their
preferences. Wraparound services are also available to patients by telemedicine: social work
case management, pharmacy adherence counselling, mental health counselling and
translation services.

The Alabama eHealth programme initially had two main MAOQ locations and three satellite
locations co-located with different partners (one rural Residency Program, two sites of one
Federally Qualified Health Center (FQHC) organisation) (Table 1). Each location had
telemedicine equipment. One partner, Thrive Alabama, had one rural ‘satellite’ site. Another
partner, the Selma AIDS Information Resource (Selma AIR), identified and linked PLWH in
one geographic area to care and social services. The Alabama Department of Public Health
(ADPH) provided telemedicine equipment and Internet connections at all the county health
department partner sites. At the time of this analysis, the Alabama eHealth programme had
12 sites (Table 1).

Study design

This formative evaluation mixes qualitative data from in-depth interviews (IDIs) and
quantitative data from patient medical charts.1®> The qualitative and quantitative strands were
partially mixed and concurrently collected. The qualitative strand was given precedence over
the quantitative making it a ‘partially mixed concurrent dominant status’ design.16

Qualitative data collection and analysis

One evaluator conducted seven semi-structured, in-depth phone interviews during October
2014 with programme staff. Each interview lasted 45-60min. These interviews were part of
a national project evaluation described in detail elsewhere.1” At each organisation, the
evaluator aimed to speak with an individual working in an administrative capacity, such as a
programme manager, and another who provided services to PLWH. Examples of participants
included professionals with training in mental health, substance use, medicine, policy and
social work. Interviews focused on implementing the telemedicine programme, barriers to
implementation and facilitating factors. The Institutional Review Board at the Johns
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Hopkins School of Public Health exempted this evaluation from review because it was
considered non-human subjects’ research as interviewees were describing areas of
professional expertise.

Interviews were digitally recorded (KMJ), professionally transcribed by a HIPAA-compliant
group, Production Transcripts (Glendale, California, USA), and analysed in ATLAS.ti using
directed content analysis.1® We (KMJ, CM) searched for common themes and disconfirming
cases. Our initial coding schema was based on predefined research questions and existing
literature. It was later refined based on emergent themes.

Quantitative data collection, analysis, and measures

Results

Starting in October 2013, patients receiving HIV care from MAQO were approached about
this evaluation. If patients retrospectively consented to participation, their medical record
and appointment data were included. A medical visit could be in-person or via telemedicine.
Retention in care was defined as having two medical visits at least 60 days apart in the past
year.1? Viral suppression was defined as having a viral load <200 copies/ml.20 Viral load,
antiretroviral therapy (ART) and retention in care data were abstracted from medical
records. We (KMJ, TS) also analysed demographic data. To construct the HIV continuum of
care, all participants with data at baseline, six or 12 months were included. All participants
were accessing care and, therefore, considered linked to care. If participants were retained in
care, on ART, or virally suppressed at six or 12 months, they were included in that category.
Investigators working with quantitative data received institutional review board approval
from the Western Institutional Review Board (#1141766).

We analysed seven IDIs. Three interviewees were in administrative roles and four provided
services to clients directly. We describe analysis results by theme below. Figure 1 illustrates
steps to establish the programme starting with conducting pre-implementation research and
obtaining seed funding. Programme leaders established partnerships with other programmes
to set up satellite telemedicine clinics. This process is illustrated by an arrow below the
rectangular boxes. Once complete, staff created memoranda of understanding (MoUs), and
sensitised partners to confidentiality and stigma.

Next, staff switched from paper to Web-based electronic medical records; ensured an
adequate broadband connection; hired and trained new staff; procured telemedicine
equipment; and trained partners. After completion, satellite sites could offer care via
telemedicine. Finally, additional services were offered via telemedicine. Throughout, MAO
incorporated patient feedback, conducted ongoing process improvements and advocated for
its support from policymakers and health insurance companies. These last two processes
(two arrows at the bottom extending across the full width of the image) are represented by
the long arrows at the bottom of the diagram (Figure 1). Examples of illustrative quotes are
provided in Table 3.
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Pre-implementation research

MAQ staff examined existing telecare models starting in 2009, particularly telepsychiatry.
Three staff described the process of reviewing HIV epidemiology in Alabama and available
technology, such as telemedicine equipment and electronic medical records. The team
ascertained levels of available bandwidth in Alabama for ensuring a confidential connection.
Over time, the team defined detailed aspects of the programme set up.

Obtain seed funding

Seed funding was needed to support staff time, telemedicine equipment and a broadband
connection. Four administrators and service providers emphasised that the Alabama eHealth
programme would not have been possible without initial investments from AIDS United and
the CNCS’s Social Innovation Fund. This grant enabled MAO to purchase telemedicine
equipment and update recordkeeping systems from paper to web-based electronic medical
records (EMRS).

These start-up funds supported a staff position devoted to providing information technology
(IT) support, which was vital to the set up and ongoing support of the programme.
Administrators described how this groundwork led to later funding from ADPH through the
Centers for Disease Control and Prevention (CDC) for expansion.

Change from paper to EMRs

MAQO’s multisite telemedicine programme was enabled by a web-based EMR described by
four interviewees. The EMR allowed medical staff to access each patient’s information from
multiple locations simultaneously. MAQ nurses at satellite sites could access the online
EMR by laptop. MAO had not had an EMR previously, and some staff felt that the EMR
lowered efficiency because staff had to document patient-related information differently.
There were also HIV performance tracking indicators added to the medical records. The
EMR could be a challenging system to extract data from as the queries were complex to
write; however, this challenge improved with support.

Forming partnerships: Establishing MoUs and sensitising partners

As Alabama eHealth connected with partners, they trained and reinforced these
organisations on the need to ensure confidentiality and its importance given HIV stigma.
Providers devised ways to reduce stigma, such as structuring clinics so that patients seeking
HIV care would be indistinguishable from all clinic patients. Programme staff also ensured
that staff at partner organisations understood clinical information about HIV to prevent
inadvertently perpetuating stigma.

Staff leveraged existing connections and agreed that it would not have been possible to
create the Alabama eHealth programme without strong partnerships. MAQ placed
telemedicine equipment at the initial partnership sites, and a nurse worked with the
equipment, patient and remote provider at MAO to facilitate the appointment. Six
administrators and providers described how partnerships with social services agencies aided
the programme: Selma AIR scheduled appointments for patients, arranged transportation
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and addressed other structural barriers keeping patients from care in one section of MAO’s
service area.

Obtain an adequate broadband connection

Six interviewees described how broadband infrastructure did not exist in all areas of rural
Alabama counties or was prohibitively expensive in many areas. To support telemedicine,
each location needed a sufficient number of patients, grant funding or cost-sharing with
partner organisations. The Alabama eHealth programme partnered with the ADPH’s
programme providing telemedicine and broadband equipment to county health department
clinics, and the ADPH clinics provided the Internet connection. Administrators described
how this innovative programme was modelled after the MAO Alabama eHealth programme
and has helped expand telemedicine access. Programme staff successfully negotiated with
Internet service providers to increase the amount of bandwidth.

Another challenge was sufficient bandwidth to sustain clear, stable connections as described
by three interviewees. Care providers faced communication difficulties, such as time delays
during appointments, which caused patients and providers to speak at the same time. In
addition, there were times when the Internet was unavailable and telemedicine-based
activities could not happen.

Hire and train staff

Providers learned to use the telemedicine equipment. Most were enthusiastic and adapted
easily, but some found it challenging. One provider described how hiring individuals
comfortable with the new technology proved challenging, and on occasion a staff member
would separate from the project before fully learning the requisite skill set. Four staff
described how physician champions and proved important for encouraging staff to become
fluent in operating the telemedicine equipment.

Additional services delivered via telemedicine

All interviewees described how the MAO team also used telemedicine equipment for staff
meetings across the Alabama eHealth programme’s multiple locations; for mental health
care; social work/case management services; clinical pharmacy consultations; pre-exposure
prophylaxis (PrEP); and hepatitis C care and treatment. Administrators and providers were
enthusiastic about how these services could be seamlessly integrated into the existing
telemedicine care infrastructure.

Ongoing course corrections

Some nurse facilitators found it difficult to administer care via telemedicine because of poor
audio quality, and some providers remained uncomfortable with the technology. This lack of
fluency with the equipment led to wasted patient and provider time initially, according to
five interviewees. Programme staff increased their fluency with the equipment through
practice and these initial barriers to efficiency were overcome.

Patients occasionally had difficulty understanding the provider through the telemedicine
equipment and requested that staff improve the audio quality. Patients also requested a larger
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screen. Another course correction was whether the main site would call the satellite location
where the patient was located, or vice versa. The team found that the satellite calling the
main site worked best and made this standard procedure.

Ensuring sustainability of telemedicine care delivery

Many of Alabama eHealth’s patients did not have health insurance. As a result, the
programme had to strategically keep the programme financially sustainable and, thus far, has
expanded the programme through grants and partnerships. Administrators shared how
telemedicine in Alabama is reimbursed by Medicare, Medicaid (without a facility fee) and,
more recently, some insurance companies for services including HIV care. Ryan White
reimbursement allows the provision of care for uninsured patients. Staff were optimistic and
felt this was an innovative model that made them involved, more visible and relevant. Three
administrators and providers recognised that grant funding to cover broadband was finite,
time-limited and unsustainable. However, advocates, worked to improve reimbursement in
Alabama.

Patient engagement in care

Of the 240 patients participating in the study, 75% were male, 65% were >40 years of age,
and 68% were Black/African-American (Table 2). The average time from diagnosis to HIV
care was 7.8 years (standard deviation (SD)=6.8 years).

Of the 240 patients participating in the evaluation who had data at baseline, six or 12
months, the vast majority were retained in care (76.3%), using ART (87.5%), and had a
suppressed viral load (75.0%). There were 3.8% of participants not using ART, and ART
data were missing for the remaining 8.8%. Similarly, 5.4% of all patients did not have a
suppressed viral load, and viral load data were missing for the remaining 19.6% (Figure 2).
Of the 193 participants for whom clinical data for one year were available, 186 (96.4%)
were retained in care, 187 (96.9%) were using ART and 180 (93.3%) had a suppressed viral
load (not shown).

There were no statistically significant race, age or gender differences between participants
with (7=193) and without follow-up data (/7=47) at 12 months (;(2:5.07 and p=0.08 for race;
/1/2:4.77 and p=0.09 for sex/gender; 12:2.71 and p=0.75 for age group).

Discussion

Through IDIs, staff provided an overview of steps needed to establish the telemedicine
programme, and challenges and solutions. Staff also described the benefits for patients
beyond access to an HIV care specialist, such as providing access to other services needed
by PLWH. Staff emphasised support enabling the programme: significant seed funding,
access to technology, and support for using that technology. The quantitative results show
that the majority of participants accessing care using this model had suppressed viral loads.
Taken together, these results suggest that it may be worthwhile to expand and replicate this
model to make care available to more PLWH living in rural areas.
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This study adds to the telemedicine and HIV literature in several ways. A recent review of
telemedicine in HIV points to the dearth of studies ‘exploring the human component’ of
such programmes, which this study describes. This same review also pointed to a need for
further exploration of some of the challenges described in this programme, which include
addressing the lack of connectivity in rural areas and maintaining patient confidentiality.14
This programme successfully obtained needed connectivity through collaborations with the
state department of public health and negotiating with Internet providers directly.
Additionally, this study adds to a desired yet understudied area:1-2 HIV care delivered
through telemedicine outside of prisons and the VA. It explores other gaps telemedicine
literature described by recent reviews including solutions to lack of rural broadband
connectivity and patient confidentiality concerns. It is also an early evaluation of feasibility.
14.21 \We join earlier studies in suggesting that telemedicine is a way to increase staff
bandwidth and provide case management for patients.22

Strengths and limitations

There are several limitations of this study: patients enrolled into the Alabama eHealth
programme were already seeking medical care at MAQ or a partner, which may have made
them more likely to be retained in care and trust the care providers at these organisations.
Also, since nearly all of the patients at the “satellite” sites opted to receive care via
telemedicine, we could not compare outcomes between patients receiving care via
telemedicine and those who opted not to do so. Since the programme was designed to allow
patients to continue in-person if they preferred, patients could have a combination of
telemedicine and in-person visits if they chose. Another challenge was missing data: while
missing data is expected in studies where main outcomes include retention in the
programme, its presence can cause difficulty in interpreting results. Here, it is not possible to
discern whether patients for whom data are missing were actually receiving care in other
locations, were not receiving care at all, or if data were not available for the specific time
interval being measured. Patients were not asked about other sources of HIV medical care.

There are drawbacks with a formative evaluation design where it is possible to identify
barriers but not explore programme design in-depth longitudinally (e.g. Did EMR
implementation differ between sites? Were other uses of telemedicine tested? Did results
vary by provider with differing patient loads?). Programme implementation is a dynamic
process, but this study represents a single moment in time. Significant programme expansion
has taken place since the time of data collection.

This mixed-methods formative evaluation describes a programme that is effective in
delivering healthcare in rural areas and encompasses a variety of disease areas and services
with a focus on those related to HIV. With appropriate partnerships, providing HIV care
through telemedicine is feasible in this — and potentially other — geographies. Important
future research directions include understanding how clinic systems can best support
telemedicine through an in-depth examination of barriers identified in this study, as well as
applications of similar models in other contexts (e.g. EMR implementation, training staff in
telemedicine technology). Future research should apply rigorous study designs to compare
HIV care delivered through telemedicine vs in-person approaches directly.14

J Telemed Telecare. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jain et al. Page 9

Telemedicine might help achieve the health disparity reduction goals of the national HIV/
AIDS strategy goals.23 However, despite strong patient outcomes and support by partners
and funders, sustaining such programmes remains in question.11:12 Expanded funds are
necessary for supporting broadband provision in rural areas, particularly in contexts where
services provided through telemedicine are not fully reimbursable.24
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Steps for establishing the telemedicine programme.
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HIV continuum of care for a subset of Alabama eHealth study participants.
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Table 2.

Demographic characteristics and baseline health status of Alabama eHealth study participants.

Age range, years

<19 1 0.4%
20-24 10 42%
25-29 25 10.4%
30-39 48  20.0%
40-49 69 28.8%
50+ 87 36.3%

Race and ethnieity
Black/African-American, non-Hispanic 164  68.3%

White 72 30.0%

Othera 4 1.7%
Gender

Male 181 75.4%

Female 58 24.2%

Transgender M to F 1 0.4%

a . o . - . . . - . - . -
Other includes two White Hispanic participants; one Asian Non-Hispanic participant; and one of unspecified race, with Hispanic ethnicity.
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