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BACKGROUND: Rural patients with type 2 diabetes (T2D)
may experience poor glycemic control due to limited ac-
cess to T2D specialty care and self-management support.
Telehealth can facilitate delivery of comprehensive T2D
care to rural patients, but implementation in clinical
practice is challenging.

OBJECTIVE: To examine the implementation of Ad-
vanced Comprehensive Diabetes Care (ACDC), an
evidence-based, comprehensive telehealth intervention
for clinic-refractory, uncontrolled T2D. ACDC leverages
existing Veterans Health Administration (VHA) Home
Telehealth (HT) infrastructure, making delivery practical
in rural areas.

DESIGN: Mixed-methods implementation study.
PARTICIPANTS: 230 patients with clinic-refractory, un-
controlled T2D.

INTERVENTION: ACDC bundles telemonitoring, self-
management support, and specialist-guided medication
management, and is delivered over 6 months using
existing VHA HT clinical staffing/equipment. Patients
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may continue in a maintenance protocol after the initial
6-month intervention period.

MAIN MEASURES: Implementation was evaluated using
the Reach, Effectiveness, Adoption, Implementation, and
Maintenance (RE-AIM) framework. The primary effective-
ness outcome was hemoglobin Alc (HbAlc).

KEY RESULTS: From 2017 to 2020, ACDC was delivered
to 230 patients across seven geographically diverse VHA
sites; on average, patients were 59 years of age, 95% male,
80% white, and 14% Hispanic/Latinx. Patients completed
an average of 10.1 of 12 scheduled encounters during the
6-month intervention period. Model-estimated mean
baseline HbAlc was 9.56% and improved to 8.14% at 6
months (- 1.43%, 95% CI: — 1.64, — 1.21; P < .001).
Benefits persisted at 12 (- 1.26%, 95% CI: — 1.48, —
1.05; P<.001) and 18 months (- 1.08%, 95% CI — 1.35,
—0.81; P<.001). Patients reported increased engagement
in self-management and awareness of glycemic control,
while clinicians and HT nurses reported a moderate work-
load increase. As of this submission, some sites have
maintained delivery of ACDC for up to 4 years.
CONCLUSIONS: When strategically designed to lever-
age existing infrastructure, comprehensive telehealth
interventions can be implemented successfully, even
in rural areas. ACDC produced sustained improve-
ments in glycemic control in a previously refractory
population.


http://orcid.org/0000-0002-6205-4536
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-021-07281-8&domain=pdf

JGIM Kobe et al.: Telehealth Implementation for Rural, Clinic-Refractory Diabetes 3081

KEY WORDS: diabetes mellitus, type 2; telemedicine; rural health; health
services research; implementation science.

J Gen Intern Med 37(12):3080-8

DOI: 10.1007/s11606-021-07281-8

©Thisis aU.S. government work and not under copyright protection in the
U.S.; foreign copyright protection may apply 2021

BACKGROUND

Poor control of type 2 diabetes (T2D) is the leading
cause of blindness, kidney failure, and non-traumatic
lower-limb amputation in the USA." We have defined
uncontrolled T2D that remains refractory to available
clinic-based services as “clinic-refractory T2D.” Because
T2D is more prevalent in rural areas and rural access to
specialty care is often limited,” > rural patients may be
particularly vulnerable to clinic-refractory T2D. There is
thus a need for effective management strategies for
clinic-refractory T2D that are amenable to rural delivery.

Telehealth, or use of telecommunications technology to
facilitate remote healthcare delivery,® is an appropriate care
strategy for rural patients with clinic-refractory T2D. Studies
demonstrate that comprehensive telehealth-based approaches
that target factors underlying poor T2D control can lower
hemoglobin Alc (HbAlc) compared with usual care.” ' Al-
though the COVID-19 pandemic has increased uptake of
telephone- and video-based T2D care,'* comprehensive tele-
health interventions for clinic-refractory T2D have seldom
been translated into clinical practice, even when proven effi-
cacious.'® Implementation barriers for comprehensive tele-
health interventions include a lack of delivery infrastructure,
reimbursement challenges, inadequate integration of patient-
generated data with electronic health records (EHR), and lack
of real-world telehealth implementation studies.'* "> To as-
sure implementation of comprehensive telehealth for T2D in
clinical practice, interventions must be designed in a manner
that makes translation feasible.'®

The Veterans Health Administration (VHA) has
invested in a nationwide Home Telehealth (HT) network
that provides care coordination and telemonitoring for
T2D and other chronic diseases. While telemonitoring
can improve control in T2D (~ 0.5% HbAlc reduction),
many patients with clinic-refractory T2D require greater
HbAlc lowering.9 To this end, we developed Advanced
Comprehensive Diabetes Care (ACDC), a comprehensive
telehealth intervention for patients with clinic-refractory
T2D.'7 '® Critically, ACDC is delivered entirely using
existing clinical HT staffing and infrastructure, making it
amenable to dissemination across VHA, including in rural
settings. ACDC expands traditional HT services by com-
bining telemonitoring with module-based self-
management support and specialist-guided medication
management. In a prior randomized trial, ACDC improved
HbAlc by 1.0% relative to usual care at 6 months among
patients with clinic-refractory T2D (NCT01778751).'

In collaboration with the VHA Office of Rural Health
(ORH), ACDC has now been implemented at nine VHA sites
serving rural populations. This manuscript describes the pro-
cess of implementing and evaluating this comprehensive tele-
health intervention for clinic-refractory T2D in rural patients
over a 4-year period.

METHODS
Project Overview

This ongoing, multi-site, single-arm evaluation project exam-
ines rural implementation of the ACDC intervention. The aims
at each implementing site are to (1) adapt ACDC for local
context; (2) implement HT-based delivery of ACDC; and (3)
evaluate the implementation process using the Reach, Effec-
tiveness, Adoption, Implementation, and Maintenance (RE-
AIM) framework, which specifically seeks to improve the
quality, efficiency, and impact of efforts to translate effective
research into clinical practice.'’

Because ACDC is an evidence-based approach with estab-
lished safety and effectiveness,'® its clinical delivery is cov-
ered by an Institutional Review Board (IRB) Quality Improve-
ment exemption. As the coordinating site, the Durham Vet-
erans Affairs Heath Care System obtained local IRB approval
for implementation evaluation across sites.

In order to support ACDC’s rural implementation, our team
has collaborated with the VHA ORH, which has the mission to
combat healthcare barriers faced by rural veterans.2’ In 2020,
ORH designated ACDC a Rural Promising Practice in recog-
nition of its potential to improve rural veterans’ health and
access to care.”!

ACDC Intervention

ACDC augments standard VHA HT telemonitoring with
telehealth-based self-management support and specialist-guided
medication management. ACDC is delivered within established
scopes of HT practice, with minimal additional training required.
All patients receiving ACDC are first enrolled into the local
facility HT program. A HT nurse delivers ACDC’s components
during ~ 30-min synchronous telephone encounters occurring
twice monthly for 6 months, for up to 12 encounters. The three
ACDC components have been described in detail previously,'®
and are explained briefly in Fig. 1. For the telemonitoring
component, patients receive daily prompts to collect self-
monitored blood glucose (SMBG) data, which are then automat-
ically uploaded to the EHR using HT-issued equipment (i.e.,
connector cable, Freestyle blood glucose meter, Medtronic HT
device) and either a landline, cell phone, or internet. During
phone encounters, the nurse reviews data, reconciles medica-
tions, and assesses medication adherence. For the self-
management support component, the nurse delivers self-
management education modules (developed over the course of
prior trials) during most encounters.”> ** For the medication
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HT nurse delivery
30-min phone calls

(g2 weeks for 6 months)

1) Telemonitoring
HT reviews SMBG data,
reconciles medications,
and reviews medication
adherence

2) Self-management
support
HT delivers a self-
management education

module during most calls

Report compiled and
documented in EHR

3) Medication
management
Report forwarded
through EHR to ACDC
medication manager

* Any recommended
medication changes
enacted by HT

* No direct contact
between medication
manager and patient

Figure 1 ACDC intervention components. Abbreviations: ACDC = Advanced Comprehensive Diabetes Care, HT = home telehealth, SMBG =
self-monitored blood glucose, EHR = electronic health record

management component, the nurse compiles information into a
templated note that is then forwarded through the EHR to the
project medication manager (typically a clinical pharmacist) for
asynchronous input regarding medication changes. Suggested
changes are routed back through the EHR via a templated note
and enacted by the nurse. All project notes and changes are
visible in the EHR.

In response to patients’ desire for continued engagement

beyond the initial 6-month intervention, an ACDC mainte-
nance protocol was developed. The maintenance protocol
focuses on telemonitoring and medication management (2 of
the initial 3 core components), with every-4-week encounters
continuing indefinitely. After the initial 6-month intervention,
patients may continue in the ACDC maintenance protocol,
continue standard HT care, or return to their previous T2D
care provider, per the site teams’ discretion and patient
preference.
ACDC Population. The primary ACDC target population was
rural patients with “clinic-refractory T2D,” operationalized as
HbAlc > 8.5% (with goals further individualized per
American Diabetes Association guidelines®*) despite receipt
of VHA care services (i.e., primary care providers and/or
standard HT) during the previous year. Of note, sites could
adapt these eligibility criteria based on local priorities (Appen-
dix Table 1). Rurality was determined by linking veteran zone
improvement plan (ZIP) codes to rural-urban commuting area
(RUCA) codes. Patients were excluded if they used (1) con-
tinuous subcutaneous insulin infusion pumps, due to difficulty
with remote medication adjustment, or (2) continuous glucose
monitors (if unwilling to also transmit SMBG data per HT
requirements).

Site Selection

Site selection began in 2017. Initial sites were chosen based on
existing connections with the coordinating site, and later sites

through broader outreach or inquiries from interested sites
(Fig. 2). ORH provided initial funding to support sites in
protecting time and effort from an existing HT nurse and
medication manager (0.5 full-time equivalent (FTE) nurse
and 0.25 FTE medication manager), with the aim of quickly
building up delivery of ACDC. Funds were provided for up to
3 years before transitioning to site-based support for long-term
delivery. Of note, two sites (Montana and Phoenix) participat-
ed without receiving ORH funds, Montana via ACDC’s se-
lection as a winner of VHA’s 2018 Diffusion of Excellence
(DoE) Shark Tank Competition.zs*27

Aim 1. Adapt ACDC for Local Context

Because ACDC was explicitly designed to use existing VHA
HT staffing, infrastructure, and technological resources, all
sites had requisite HT capabilities to implement ACDC. How-
ever, to maximize suitability for implementation, the coordi-
nating team discussed any necessary site-specific adaptations
to ACDC’s content and context prior to implementation. Ta-
ble 1 provides a summary of ACDC core components and
adaptations.

Aim 2: Implement HT-Based Delivery of ACDC

The coordinating team utilized a mentored-implementation
approach to guide uptake of ACDC at new sites (Fig. 2). After
engaging potential implementation sites and identifying local
champion(s), an ACDC Project Toolkit was shared to guide
implementation at each site; this toolkit contained all requisite
materials for delivering ACDC. Once site leadership agreed to
proceed with implementation, ORH funds were provided (if
applicable), nurse(s) and medication manager(s) were identi-
fied by the site, and a training call was completed with the
coordinating team. After delivery began, the coordinating
team held a monthly all-site teleconference as well as addi-
tional monthly individual teleconferences with each new site,
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1. Initial discussion
between Durham team
and leadership at

/V

potential
implementation site

S

7. Additional sites
identified and process
repeats, ongoing site
feedback to guide
future iterations

6. Durham team
works with sites to
track ORH metrics,

clinical outcomes, and

fidelity

5. Implementation
begins (with
continued support
from Durham team
twice monthly)

" ﬁ“d content adg

2017

Asheville, NC VAMC

2018

White River Junction, VT VAMC

2019

Eastern Colorado VAHCS
New Mexico VAHCS
Montana VAHCS*

2020

Columbus, OH VAMC
Boise, ID VAMC

2021+

Huntington, WV VAMC
Phoenix, AZ VAHCS*

*Did not utilize ORH funds
tData not included in current
analyses

‘__,

2. Site agrees to
proceed with
implementation, ORH
funds transferred*,
ACDC Project Toolkit

7
2 shared and reviewed

100
&

3. Site identifies
existing HT nurse (0.5
FTE) and medication
manager (0.25 FTE)
to deliver ACDC

J/

4. Training call with
implementation site
team and Durham
team

Figure 2 ACDC implementation schematic: mentored-approach, sites, and funding. Abbreviations: ORH = Office of Rural Health, ACDC =
Advanced Comprehensive Diabetes Care, FTE = full-time equivalent

in order to provide support and address problems. Of note, the
all-site meetings facilitated between-site mentorship and col-
laboration between sites. Site feedback was used to guide
improvements to ACDC and the mentored-implementation
approach. The timeline from site identification to implemen-
tation was approximately 3 months.

During the COVID-19 pandemic, the coordinating team
helped implementing sites navigate diversion of ACDC nurses
to cover COVID patients. Delivery of ACDC continued unin-
terrupted at all sites during the pandemic.

Aim 3. Evaluate the Implementation Process

Our coordinating team analyzed ACDC’s implementation
across seven ACDC sites from 2017 to 2020 (data from
2021 implementing sites are not included, as implementation
is ongoing). The implementation evaluation was guided by the
RE-AIM framework."

Outcomes. Table 2 presents each RE-AIM domain’s purpose
and outcome mapping to each domain. The primary outcome
was HbAlc obtained from the EHR. All other quantitative
metrics were tracked by individual sites using spreadsheets
developed by the coordinating team.

Quantitative Analyses. For the entire cohort, all clinical
HbA Ic measurements were extracted from the EHR starting
1 year prior to each patient’s ACDC enrollment (average 2.7
measurements/subject) through September 2020 (average 3.5
measurements/subject). Linear mixed models were fit with
patient-level random intercepts and slopes for time to model
HbA1c over time to estimate mean changes in HbAlc during
and after the intervention period. This approach implicitly
accommodates missingness when missingness is due to prior
outcomes or other variables in the model.*® All data for all
individuals were included, regardless of degree of intervention
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Table 1 ACDC Core Components and Adaptation(s)

Domain  Relevant constructs Core components Adaptation(s)
Context  Patient population Focus on rural patients with poorly controlled HbAlc inclusion criteria based on site priorities and
diabetes needs, variability in emphasis on rural patients™

Format HT nurse telephone encounters every 2 weeks for 6 Developed maintenance protocol in response to
months patient feedback for those who complete the initial 6-

month project period

Delivery setting Delivery using only existing VHA HT infrastructure, n/a
staffing, and equipment (i.e., no new hiring or needed
equipment)

Personnel ACDC core staff includes (1) a HT nurse who works ~ 1-5 HT nurses used at each site; Asheville, White
directly with patients to deliver ACDC and (2) a River Junction, New Mexico, Montana, Columbus,
medication manager who works in conjunction with  and Boise used a clinical pharmacist (PharmD)
the HT nurse to deliver the medication management  medication manager, while Eastern Colorado used an
component endocrinologist (MD)

Content  Intervention procedures ACDC intervention core components include (1) In response to HT nurse feedback, refinements were

Intervention materials

Intervention
implementation and
ongoing support

telemonitoring, (2) self-management support (12
intervention modules), and (3) medication manage-
ment (Fig. 1)

Patients perform self-monitoring of blood glucose
data (SMBG) using standard HT-issued equipment
HT nurse documents a summary note in CPRS for
each encounter to facilitate communication with
medication manager

Standardized, mentored-implementation approach
(Fig. 2)

Identification of local site champion and continued
engagement with mentoring team in Durham

made to self-management support modules, and one
new module (sick day care) was added.

n/a

Minor site-specific updates to project note templates
were created in CPRS using each site’s OIT team to
suit local HT nurse and medication manager prefer-
ences

Site feedback guided subsequent iterations (e.g.,
development of maintenance protocol)

Added monthly, all-site video conferences to foster
mentorship collaboration across sites in 2020

Abbreviations: VHA Veterans Health Administration, HT Home Telehealth, ACDC Advanced Comprehensive Diabetes Care, CPRS Computerized

Patient Record System

*See Appendix Table 1 for complete patient inclusion criteria and identification methods per study site

engagement. The primary model included linear terms for
number of days from enrollment to capture the 1-year period
prior to enrollment, and interaction terms for number of days
from enrollment interacting with indicators for the interven-
tion period, and post-intervention period to allow trends in
HbA Ic to differ in these distinct periods. A second model was
fit to estimate the impact of the maintenance program com-
pared to return to PCP care for patients enrolled early enough
to have sufficient follow-up. For other RE-AIM domains, we
descriptively examined outcome variables listed in Table 2.

Qualitative Analyses. Semi-structured interviews were
conducted to obtain actionable data on ACDC'’s feasibility
and acceptability. Each year, 5-20 veterans (total » = 38)
were invited to participate in interviews after completion of
the 6-month intervention, and 3—5 VHA staff and administra-
tors (total n = 15) after 1 year of site participation; each year,
interviews were stopped once information saturation was
achieved.”” These 15-20-min interviews were conducted with
a diverse sample of individuals (based on baseline HbAlc and
race) and recorded by a trained research assistant via tele-
phone. Interview questions focused on overall experience

Table 2 RE-AIM Framework, Purpose, and Outcome Variables

RE-AIM Purpose Outcome variable(s)
dimension
Reach Evaluate ability to engage the target rural population * Inclusion criteria at each site

Effectiveness
outcomes

Adoption Assessment of barriers and facilitators to intervention
uptake and utilization by patients and individual sites

Implementation Determine extent to which intervention is delivered as
intended

Maintenance Assessment of patient and site readiness to maintain the

intervention

Determine objective impact of the intervention on study

* Proportion of rural/highly rural as determined by RUCA

* Pre/post HbA Ic change within implementation cohort (primary
outcome)

» Difference in HbAlc change between patients receiving and not
receiving maintenance protocol after initial 6-month intervention

* Qualitative patient and provider interviews of barriers/facilitators to
intervention uptake or utilization

» Number of completed intervention modules

* Average duration of encounters

» Number of years sites have been delivering ACDC

» Number of patients entering the maintenance protocol

* Qualitative patient and provider interviews of barriers/facilitators to
intervention maintenance

Abbreviations: RUCA rural-urban commuting area, HbAlc hemoglobin Alc, ACDC Advanced Comprehensive Diabetes Care
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engaging with or delivering ACDC, perceptions of core com-
ponents, integration into normal workflow, and/or challenges
with delivery.

Data were analyzed using thematic analysis and the matrix
method.’* 3% A coding team consisting of three individuals
with qualitative expertise developed a priori codes based on
core components of ACDC,'” and feasibility and acceptability
of engaging in, or delivering, ACDC. The coding team inde-
pendently read and coded each transcript, resolved coding
differences through discussion, and then grouped similar
codes into larger themes. Themes and findings were discussed
with the larger team during analysis.

RESULTS
Population Characteristics

From 2017 to 2020, ACDC engaged 230 patients across seven
sites: Asheville, White River Junction, Eastern Colorado, New
Mexico, Montana, Columbus, and Boise. The implementation
cohort was predominantly male (94.8%) and majority white
(80.0%), with a mean age of 59 years (Table 3). The popula-
tion had a model-estimated mean baseline HbAlc of 9.56%.

RE-AIM Evaluation

Reach. Specific inclusion criteria and patient recruitment
differed by site (Appendix Table 1). All sites met the
suggested criteria for clinic-refractory T2D (see “ACDC

Table 3 ACDC2 Implementation Cohort Data

Baseline characteristics 2017-2020 cohort

(n =230)
Demographic characteristics
Age (years), mean (SD) 59.4 (1.1)
Male, n (%) 218 (94.8)
Race, n (%)
Caucasian 184 (80.0)
African American 20 (8.7)
American Indian/Alaska Native 7 (3.0)
Hawaiian/Pacific Islander 2 (0.9)
Declined/missing 17 (74)
Hispanic/Latino ethnicity, n (%) 33 (14.4)
Rurality (by RUCA), n (%)
Highly rural 13 (5.7)
Rural 132 (57.4)
Urban 84 (36.5)
Missing 1(0.4)
Clinical characteristics
Baseline HbAlc, mean (SD) 9.56 (1.5)
Site recruitment characteristics
Total patients engaged, n
Asheville 56
White River Junction 13
Eastern Colorado 58
New Mexico 42
Montana 21
Columbus 24
Boise 16

Abbreviation: RUCA rural-urban commuting area

Population), and 63.0% of the cohort classified as rural/
highly rural per RUCA codes.

Effectiveness. At 6 months, mean HbA 1¢ improved by 1.43%
(95% confidence interval (CI), — 1.64 to — 1.21; p < 0.001)
across the implementation cohort (Table 4). This difference
was largely maintained at 12 months (estimated mean differ-
ence from baseline, — 1.26, 95% (CI), — 1.48 to — 1.05; p <
0.001) and 18 months (estimated mean difference from base-
line, — 1.08, 95% (CI), — 1.35 to — 0.81; p < 0.001) across the
cohort. Differences in HbA 1c change between patients enter-
ing the maintenance protocol and those returning to usual care
after the 6-month intervention were not statistically significant
(between-group estimated mean difference at 12 months —
0.21%, 95% (CI), — 0.43 to 0.005; between-group estimated
mean difference at 18 months — 0.43%, 95% (CI), — 0.86 to
0.01). Of note, at the time of these analyses, the Columbus and
Boise sites had not accrued sufficient time for patients to
transition to the maintenance protocol. While hypoglycemia
rates were not tracked uniformly across sites, there were no
reports of untoward hypoglycemia, consistent with the initial
ACDC trial."®

Adoption. Interviews to date indicate the following: (1) pa-
tients benefitted from the repeated and frequent contact from
the ACDC nurse, who provided personal attention and support
for T2D self-management; (2) synchronous interactions with
the ACDC nurse allowed patients to question and receive real-
time feedback, enhancing their engagement; (3) staff enjoyed
the team dynamic ACDC fostered, particularly supporting
collaboration between the nurse and medication manager; (4)
patients expressed improved awareness of their T2D control as
well as a sense of accountability for their self-management;
and (5) staff acknowledged that ACDC did increase their
workload.

Implementation. Of individuals receiving the first module in
2020, an average of 8.9-11.3 of 12 scheduled modules were
completed per patient at each site (combined average 10.1 (SD
= 3.3)) with an average call length of 24.3 min. Interview
findings describe how each site adapted delivery of ACDC to
improve “fit” and local contextual relevance. Sites differed
modestly on their approaches to selecting HT nurses for

Table 4 Predicted Mean HbAlc and Estimated Differences in
HbAlc (95% CI) from Baseline

Time Predicted mean Predicted mean HbAlc
point HbAlc (95% CI) difference from baseline (95%
CI)
Baseline 9.56 (9.37, 9.76) -
6 months  8.14 (7.94, 8.34) — 143 (- 1.64, —1.21)
8.30 (8.11, 8.50) —1.26 (— 148, — 1.05)
months
18 8.48 (8.24, 8.73) - 1.08 (- 1.35, — 0.81)
months
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participation (e.g., single nurse versus multiple), defining the
population of eligible veterans, specific approaches to HT
nurse/medication manager interactions, and activities during
long-term maintenance of ACDC (Appendix Table 1).

Maintenance. With the exception of one site, which
experienced HT staffing turnover during 2018 leading to
suspension of ACDC, all other sites continue to maintain
ACDC delivery. Asheville is currently in its fourth year
delivering ACDC, and three sites (Asheville, Eastern
Colorado, New Mexico) no longer use ORH financial
support. To justify the financial feasibility of transitioning
from ORH funding to more sustainable site-based funding,
program staff developed a detailed ACDC Business Plan
outlining program costs, savings, and revenues. Of the 129
patients across all sites who completed the 6-month interven-
tion by the end of 2020, 39 transitioned to the maintenance
protocol and 90 returned to standard care alone.

DISCUSSION

While comprehensive telehealth interventions for T2D have
proven efficacious in research settings, such interventions are
rarely implemented in clinical practice. An average of 17 years
is typically required for integration of effective research inter-
ventions into clinical care, and only 14% successfully make
this transition.>* Narrowing this implementation gap demands
strategically designed interventions like ACDC."* ACDC
lowered HbAlc by an estimated 1.43% over 6 months, an
improvement that was largely maintained at 12 and 18
months.” "' This improvement should translate to meaningful
reductions in T2D sequelae and costs over time,**>® a 1%
improvement in HbA 1c has been associated with a 21% drop
in overall T2D complications, 21% reduction in T2D-related
death, and a 37% reduction in microvascular complications.36
ACDC’s effectiveness is particularly noteworthy when con-
sidering that its target population had already proven refracto-
ry to clinic-based T2D care.

This project highlights several critical elements for success-
ful implementation. ACDC’s three components
(telemonitoring, self-management, and medication manage-
ment) were designed to target key factors underlying poor
glycemic control, including unreliable or unavailable blood
glucose data, self-management non-adherence, and complex
medication regimens, respectively.'" *”* *® Data from qualita-
tive interviews indicated these components were acceptable
and successful at the patient, provider, and organizational
levels. Critically, ACDC required only existing clinical
staffing and infrastructure for implementation. HT services
are well established across VHA nationwide, including rural
areas, and so provide a widely accessible pathway for remote
delivery of intensive, specialized T2D care.*” Ultimately,
ACDC’s early focus on feasible delivery promoted smooth

implementation and yielded unique potential for scaling with-
in VHA.'

Because ACDC leverages strong operational partnerships,
early assessment of site readiness and uptake barriers, tailored
delivery to meet local needs, cultivation of relationships with
local champions, and collaboration between implementation
sites, the intervention has high potential for sustainment. We
have encouraged site feedback to guide future implementa-
tion, which has led to development of the maintenance proto-
col and improved ease of engagement, recruitment, and im-
plementation at new sites. Despite the COVID-19 pandemic,
ACDC’s implementation has continued unimpeded due to its
telehealth-based design and use of existing infrastructure.
ACDCs resilience during the pandemic highlights its ability
to overcome limitations of traditional office-based care.

Throughout this implementation process, we have learned
valuable lessons. First, HT staffing turnover led to suspension
of the ACDC program at an early site, leading to a more
thorough exploration of the stability of candidate sites® HT
programs going forward. Second, identification of strong lead-
ership at implementation sites and collaboration with key stake-
holders (e.g., ORH and DoE) have contributed greatly to
ACDC’s success and sustainment. Third, staff and administra-
tion feedback described moderately increased provider work-
load; while our target population’s clinic-refractory T2D jus-
tifies intensive intervention, early establishment of staff expec-
tations assured that ACDC was accepted and highly valued by
both patients and staff. Lastly, differing site processes contrib-
uted to occasional challenges with implementation data collec-
tion; as such, expectations regarding data collection processes
are now clarified in advance of intervention delivery.

Limitations

This was a single-arm project focusing on a primarily rural,
male, veteran population with clinic-refractory T2D, so find-
ings should be interpreted accordingly. Additional work
should explore ACDC’s acceptability to populations under-
represented in our cohort (e.g., younger, female, and gender
minority patients). The intervention leverages existing VHA
HT services and equipment, which limits generalizability be-
yond VHA. However, our processes of strategic intervention
design, site and patient engagement, mentored implementa-
tion, and evaluation likely have broad applicability. Use of HT
also limited inclusion of patients currently using continuous
glucose monitors or insulin pumps, but as HT continues to
explore incorporation of these newer technologies, ACDC will
likewise do so. While our maintenance protocol analysis was
limited by a small sample size, we will address this limitation
as ACDC continues to expand.

CONCLUSIONS

ACDC addresses current gaps in rural T2D care by leveraging
ubiquitous VHA telehealth resources for practical, effective
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management of clinic-refractory T2D. ACDC’s impact is par-
ticularly impressive given its target population’s established
resistance to clinic-based T2D care. With ACDC, rural pa-
tients can now access comprehensive T2D care that has often
been unavailable. With the rapid increase in telehealth usage in
response to COVID-19,**** comprehensive interventions like
ACDC are well positioned to have an enduring impact on
clinical practice.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
07281-8.
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