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Abstract
Background: Remote patient monitoring (RPM) is being increasingly utilized as a type of telemedicine modality
to improve access to quality health care, although there are documented challenges with this type of innovation.
The goals of this study were to characterize clinic delivery strategies for an RPM program and to examine barriers
and facilitators to program implementation in a variety of community clinic settings.
Methods: Primary data were collected via individual and small group interviews and surveys of clinical staff from
South Carolina primary care clinics participating in an RPM program for patients with diabetes mellitus type 2 in
2019. We used a parallel convergent mixed methods study design with six South Carolina primary care outpa-
tient clinics currently participating in a diabetes remote monitoring program. Clinic staff participants completed
surveys to define delivery strategies and experiences with the program in a variety of clinical settings. Interviews
of clinic staff examined barriers and facilitators to program implementation guided by the Consolidated Frame-
work for Implementation Research (CFIR). Quantitative survey data were summarized via descriptive statistics.
Qualitative data from interviews were analyzed in a template analysis approach with primary themes identified
and organized by two independent coders and guided by the CFIR. Quantitative and qualitative findings were
then synthesized in a final step.
Results: RPM program delivery strategies varied across clinic, patient population, and program domains, largely
affected by staffing, leadership buy-in, resources, patient needs, and inter-site communication. Barriers and facil-
itators to implementation were linked to similar factors that influenced delivery strategy.
Discussion: RPM programs were implemented in a variety of different clinic settings with program delivery tai-
lored to fit within each clinic’s workflow and meet patients’ needs. By addressing the barriers identified in this
study with focused training and support strategies, delivery processes can improve implementation of RPM pro-
grams and thus benefit patient outcomes in rural and community settings.
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Introduction
Remote patient monitoring (RPM) is an increasingly
utilized method of telemedicine in which data obtained
at the point-of-care are transmitted for remote pro-
vider viewing and action.1 A growing number of health
care systems currently employ RPM, with large-scale
studies demonstrating effectiveness across a number
of diseases.2 Diabetes mellitus has been the focus of
many RPM interventions, with patients achieving sus-
tained reductions in hemoglobin A1c (HgbA1c) during
and after participation.3 The clinical benefit of RPM is
maintained across diverse populations after adjusting
for common social determinants of health, suggesting
that RPM provides an opportunity to improve health
equity.4 The American College of Physicians calls on
providers and systems to utilize telemedicine to ‘‘en-
hance patient–physician collaborations, improve
health outcomes, increase access to care and members
of a patient’s health care team, and reduce medical
costs.’’5

Despite the promise of RPM, barriers to implemen-
tation and scalability exist.6 Barriers exist at the levels
of the patient, provider, health system, digital infra-
structure, and intervention design, and these barriers
vary among different populations. For example, one
study found that clinics serving low-income patients
report greater patient-level RPM barriers, whereas clin-
ics serving middle-income patients report greater sys-
tem barriers including challenges with program
scalability and reach.7 Implementation challenges im-
pede widespread use and risk continued use of small-
scale inefficient RPM programs. Community-based
practices are especially vulnerable to implementation
barriers and yet are uniquely poised to deliver health
care to vulnerable populations.

Partnerships between academic and community
health centers may support RPM implementation.
Such partnerships can capitalize on existing relation-
ships between patients and their local primary care
home with the resources and specialty staffing of a cen-
tral RPM site. This type of arrangement has demon-
strated success in statewide specialty consultation
services.8

RPM intrinsically enables a patient–provider con-
nection that transcends geographic and other barriers.
To advance RPM program dissemination, a better un-

derstanding of barriers to implementation is needed.
We report on implementation experiences from a
diabetes RPM program that capitalizes on academic–
community partnerships. The objectives of this mixed
methods study were to (1) characterize clinic delivery
strategies for an RPM program and (2) examine barri-
ers and facilitators to program implementation in un-
derserved and/or low-income community settings.

Methods
Overview
We used a parallel convergent mixed methods study
design9 with six South Carolina primary care outpa-
tient clinics currently participating in the Technology-
Assisted Case Management in Low-income Adults with
Type 2 Diabetes (TACM-2) program. These 6 parent
clinics comprise 15 individual sites that were actively
utilizing the program at time of this study. Practice
managers were contacted by email with information
about the study and to request participation. This
study was approved by the Medical University of
South Carolina Institutional Review Board, and a
waiver of written informed consent was granted.
The Consolidated Criteria for Reporting Qualitative
Research (COREQ) checklist guided qualitative data
methods and results reporting.10

TACM-2 program and recruitment
The TACM-2 program was established in 2016 with
the goal of improving chronic disease management in
South Carolina. TACM-2 is a care delivery program fo-
cused on supporting diabetes and hypertension man-
agement, although in this study we focus on diabetes
only because barriers to implementation are likely to
vary by clinical focus. The program is based on the suc-
cess of a pilot study, which demonstrated improved
diabetes control among participants randomized to
TACM compared with controls.11 TACM-2 utilizes a
cellularly enabled remote monitoring device that trans-
mits home glucose readings to a web-based secure
server for provider review. Program organization, over-
sight, and monitoring is conducted centrally at an
academic hospital, whereas local sites maintain respon-
sibility for individual patient care and HgbA1c report-
ing to central data repository.
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Guiding framework
The Consolidated Framework for Implementation
Research (CFIR) was used to guide data collection
tools and assessment of a comprehensive set of imple-
mentation factors.12 This framework was developed
based on existing implementation theories to guide
a pragmatic approach to understanding implementa-
tion barriers, facilitators, and processes and has been
widely used in chronic illness management re-
search.13 The CFIR includes five main domains that
can influence implementation, including individuals
involved (i.e., characteristics and beliefs of those
delivering and receiving the program), inner setting
factors (i.e., influences within the clinic), outer set-
ting factors (i.e., influences external to the clinic),
intervention characteristics (i.e., features of the
TACM-2 program itself), and implementation pro-
cesses (i.e., planning, engaging, executing, evaluating).12

Figure 1 shows the adapted CFIR framework guiding
the study.

Data collection and measures
Basic program enrollment characteristics, including
date of program initiation, number of enrolled patients,
and mean HgbA1c values, were collected as part of pro-
gram participation. Additional data were collected via

surveys and interviews. For parent clinics with several
locations, surveys were sent to all locations and re-
sponses were averaged across the sites to maintain an-
onymity and address missing data.

Site survey. A clinic representative completed an
online survey assessing clinic type, staffing structure,
and patient characteristics.

Champion survey. Program champions were identi-
fied jointly by local clinic staff and academic medical
center program staff as the main advocate for the pro-
gram at the local level. Some criteria considered for
champion identification included being a primary con-
tact for the program, having hands-on experience de-
livering the program, and length of time with program.

These champions from each clinic location com-
pleted an online survey assessing TACM-2 staffing
roles and processes. This survey also assessed perceived
barriers to carrying out the program (1 = not a barrier
at all to 4 = major barrier) using a 12-item instrument
developed for previous implementation studies.14 The
percentage of clinics endorsing each barrier as moder-
ate or major was calculated. Finally, we assessed per-
ceptions concerning leadership and implementation
culture using two 4-item validated scales (1 = strongly

FIG. 1. Adapted from the Consolidated Framework for Implementation Research.12,13
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disagree to 5 = strongly agree).15 Due to small sample
size and symmetric data, average scores (rather than
median) were calculated, with higher scores indicating
higher leadership and more positive culture.

Interviews. Individual and small group interviews
were conducted with the identified clinic program
champion and all available team members responsible
for TACM-2 delivery and/or clinic leadership. Inter-
views were completed in-person or via telephone by
two female investigators (E.J. and K.R.S.) with doctoral
training in qualitative methods, who did not know par-
ticipants. Using a semi-structured guide informed by
the CFIR, participants described their clinic’s patient
care priorities, previous care practices, and perceptions
related to the TACM-2 program including barriers and
facilitators to implementation. Interviews were audio-
taped and lasted 25–50 min. Strategies to assure
theme saturation included using clinics that varied in
program implementation processes to ensure coverage
of diverse experiences, using probes to explore re-
sponses in depth, and monitoring field notes to track
emerging themes.16

Data analysis
Descriptive statistics were used to summarize quantita-
tive survey data for each clinic. Transcriptions of inter-
views were analyzed using NVivo software (QSR
International, 2020).17 A template analysis approach
was used with an initial codebook guided by the
CFIR also allowing new codes to be generated directly
from the data.17–19 An iterative process was used with
two independent coders. The codebook evolved over
time by refining code definitions, collapsing a set of
codes, and adding several new codes, while maintain-
ing an audit trail of the process. Coders read and reread
each transcript, organizing primary themes and resolv-
ing discrepancies in group meetings.20,21 Results from
each source were summarized and compared to iden-
tify similarities and differences. The final analysis step
involved synthesis of quantitative and qualitative
findings.

Results
Clinic characteristics
Six clinics, with 15 unique practice sites participating in
TACM-2, were invited to participate in qualitative and
quantitative study elements. Five of six parent clinics
completed champion and site surveys. We conducted
10 individual and small group interviews (N = 20 par-

ticipants overall; range number of participants 1–8)
with each clinic represented (n = 6).

Clinic characteristics and patients varied widely
(Table 1). Participants highlighted consistently positive
perceptions of leadership (mean score 4.15; standard
deviation [SD] 0.49; range 3.5–5) and a positive imple-
mentation climate (mean score 4.4; SD 0.55; range 4–5)
on champion surveys.

Program organization and delivery strategies
Table 2 provides quantitative and qualitative results as-
sociated with key delivery elements: patient enrollment,
data submission, and monitoring. Interview participants
described using an iterative process to identify the best
delivery strategy for TACM-2, largely influenced by
clinic staffing, infrastructure, and resources. Interviews
and surveys highlighted heterogeneity in program orga-
nization and staffing models: some had one dedicated
person in charge of all program procedures, whereas
others used a team approach with all staff participating.

Enrollment. Procedures included identification of
patients with a qualifying HgbA1c via embedded elec-
tronic medical record screening or in-office laboratory
and/or chart review. Following identification, consent-
ing patients were typically enrolled and provided
education on the TACM-2 device the same day. Enroll-
ment paperwork and device training took *30 min
with variability based on patient need (e.g., clinical,
translation, or education needs; Table 2).

A variety of clinic staff members participated in en-
rollment processes, with nursing and support staff
most commonly enrolling and training patients. Staff
turnover varied among clinics and impacted training
needs for enrollment.

Data submission. TACM-2 data submission processes
included the submission of enrolled patient HgbA1c
data at baseline, 6 and 12 months through a web-
based portal. Some staff voiced the convenience of
this system, whereas others preferred a fax system. Sev-
eral mentioned the benefits of receiving reminders
from the program. Data submission was challenged
by lack of on-site laboratory services and patient failure
to follow-up.

Patient monitoring. Clinic TACM-2 patient monitor-
ing processes included managing supply needs, review
of program-generated reports flagging patients with
high blood sugars, direct blood sugar review in the

Kirkland et al.; Telemedicine Reports 2023, 4.1
http://online.liebertpub.com/doi/10.1089/tmr.2022.0038

33



portal, calling patients not regularly monitoring, and
using data to guide medication changes. As with
other TACM-2 processes, clinics appeared to have var-
ied staffing models and resources (e.g., certified diabe-
tes educators and/or pharmacists) to support patient
monitoring. Some clinics only retrieved data to use as
ancillary data during office appointments, whereas
other clinics used data in real time or between visits
to support additional follow-up. While some clinics
were highly satisfied with program communication
and receipt of supplies and data to monitor patients,
others complained about delays. The majority of clinics
reported that the program improved quality of care by
providing increased communication and monitoring
between the clinics and patients.

Implementation barriers and facilitators
Surveys and interviews identified barriers and facilita-
tors to the implementation of the TACM-2 program.
Surveys highlighted that few barriers were perceived
to carrying out the program. Specifically, financial
resources, staff commitment, evidence about the pro-
gram’s value, leadership, space, communication within

the clinic and with central program staff, and staff
training were unanimously considered only a minor
barrier or not a barrier at all (N = 5). The following fac-
tors were considered a major or moderate barrier in
only one clinic each: having designated staff to coordi-
nate, other issues being higher priority and information
technology. The top barrier was time, endorsed by
three of five (60%) of clinics. Interviews identified
unique themes representing barriers and facilitators
to implementation (Table 3).

Relative advantage (intervention characteristics). The
degree to which participants perceived that the TACM-2
program was an advantage over previous care practices
and how these beliefs impacted implementation was
mixed. Two free clinics specifically described that the
program offered an advantage, as it provided glucose
monitoring resources and supplies at no cost, while
also offering convenience of tracking patient data from
home. However, one clinic perceived that the program
was not advantageous to patients based on a misunder-
standing of the program’s required communication plat-
form (internet vs. cellular access).

Table 1. Clinic Structural, Practice, and TACM-2 Program Characteristics

Clinic 1 Clinic 2 Clinic 3 Clinic 4 Clinic 5 Clinic 6

Clinic characteristics
Type Free Free Free FQHC FQHC Academic medical

center
No. of sites 1 1 2 5 6 1
Clinic staffing

Full-time equivalent MD or DO <1 0 0 Missing 16 12
Full-time equivalent PA or NP <1 1 2 Missing 10 0
Full-time equivalent RN <1 1 0 Missing 23 2.5

Pharmacist on-site Yes No Yes No Yesa Yes
Diabetes educator on-site Yes Yes Yes No Yesa Yes
Average number of patients scheduled

per day, per one provider
(MD, DO, PA, or NP)

Missing £16 £16 Missing 17 to 22 £16

Annual staff turnover rates <10% <10% 10–25% —(Missing) 26–50%b 10–25%

Patient demographics
Total number of patients served by clinic 500–1000 2000–3000 <500 8000–9000 >30,000 5000–6000
Non-English speaking 70% 60% <5% <5% <5% <5%
Race of patient population

White or Caucasian 10% 11% 15–23% 18% 61% 30%
Black or African American 10% 12% 77–85% 74% 21% 67%
Hispanic or Latinx 78% 76% <1% 5% 15% 1%
Asian, Native Hawaiian, Pacific Islander,

American Indian, Alaskan Native
2% 1% 0% 2% 1% 1%

Other <1% <1% <1% 1% 2% 2%
Most common insurance None/uninsured

or self-pay
None/uninsured

or self-pay
None/uninsured

or self-pay
Medicaid Medicaid Medicare,

commercial

Support staff: registration or clinic support staff.
aOnly three of six sites have on-site pharmacists and diabetes educators.
bThree of six sites said 26–50%, two sites said 10–25%, and one site said <10%.
DO, doctor of osteopathic medicine; FQHC, Federally qualified health center; MD, doctor of medicine; NP, nurse practitioner; PA, physician assistant;

RN, registered nurse; TACM-2, Technology-Assisted Case Management in Low-income Adults with Type 2 Diabetes.
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Table 3. Focus Group Themes: Barriers and Facilitators to Implementation of a Remote Patient Monitoring Program

Theme Definition Exemplary Quotations

Intervention characteristics
Relative advantage Stakeholders’ perceptions of

the advantage of
implementing the
program vs. an alternate
solution or usual care.

‘‘I can say very generally that meter supplies are expensive. So, that’s certainly a
barrier for patients as far as glucose monitoring and frequency . certainly, the
program helped with that, keeping on top of that.’’ (clinic 1)

‘‘It creates an atmosphere where we don’t have to worry about patients bringing in
a log of blood sugars, or trying to troubleshoot a glucometer. We can just go
online and download the data that’s available.’’ (clinic 3)

Complexity Perceived difficulty/ease of
implementation, reflected
by duration, scope,
disruptiveness, and
number of steps.

‘‘It was very simple. We loved the use of technology. Like I said, it made our lives
much easier.’’ (clinic 1)

‘‘You know troubleshooting those machines is difficult. So having somebody else
reach out to them when there was technical problems, that was very helpful.’’
(clinic 5)

Outer setting
Patient demand/needs The extent to which patient

demand and service
needs exist; clinic
awareness and
prioritization of patient
needs and barriers to
meeting those needs.

‘‘We, as you know, as an FQHC, we are under water all the time, trying to provide
services for our patients and resources are limited, so when we do have
opportunities, we tend to only go for the opportunities that will lead to the
biggest impacts for our patients, which is why we’re doing this program. So that
is one of our priorities . our staff, they wear so many hats as it is and so this is
just another thing, but the need is greater than the pain of it.’’ (clinic 5)

‘‘So, we have a fairly complex group of patients that are medically complex that in
turn are also fairly socially complex. I think we have a pretty high percentage of
Medicaid population and a population that is a fairly high use of medical
resources due to their medical and social complexity.’’ (clinic 6)

‘‘But patients come here because they cannot afford sometimes to even pay for
medications, so they couldn’t afford to buy a glucometer. So, a lot of them will
stay uncontrolled and they will just come here and find out how bad their blood
sugar was. Even, you know, only when they would come here.’’ (clinic 2)

‘‘Overall, when the patient comes in, especially because they come from low poverty
as well as their educational background, they receive it very happily. They are
very grateful in getting the supplies that they need free of cost, because it’s such
a burden on them. And if they have to choose whether I buy a monitor or I supply
something else for the family, then they’re not going to purchase the monitor or
their medications or go see a doctor, for that matter.’’ (clinic 1)

External policy/guidelines
and incentives

External strategies to spread
and sustain programs,
including policy and
regulations, external
mandates, and guidelines.

‘‘The quality improvement initiatives often come from any sort of grant funds. It is a
health clinic, mainly run on donations and any sort of grants. They’re going on all
the time. So, the South Carolina Free Health Clinic Association . they would
essentially put forth quality measures.’’ (clinic 1)

‘‘Because the fact that we are with the South Carolina Free Clinic Association. And
we do have to monitor blood pressures and A1Cs, like consistently reporting
about it. So, this device has been so helpful for us to pull those numbers all
together. So now that we can work with your portal, it is so much more helpful.’’
(clinic 3)

Program–clinic partnerships Telemedicine program
operational style,
partnership-building
strategies, and
interactions around
training and support
provision for program
implementation.

‘‘I think they really did all the hard work, the footwork, they had the paperwork, any
questions we had, they got back to us. We did at one time have a lot of hard
time with the equipment. They were able to troubleshoot and send us
information to help us troubleshoot to get the meters running and connecting
the way they should have. They were just very supportive. I don’t know that I
would have asked that they did more.’’ (clinic 5)

‘‘No challenges. The only thing I did see is that it seemed like we—once we got the
program, everything fell on us. We had to monitor the patients. We need to
contact the patient. And that became a barrier because I thought for me learning
that they would come out and help more, but they didn’t.’’ (clinic 4)

‘‘But it would be nice if locally if there’s somebody else around here using the
[program] like us, maybe to help staff stay in compliance themselves, maybe if
they had another person in this area they can talk to, and go sit down with, or
they can come over here, and they can network more and see how successful
their clinic is, versus ours. And that would be wonderful to have that kind of
support, as well.’’ (clinic 3)

‘‘So, again, that stuff might have been communicated, but it just feels like the
support drops off for patients who are out of that 12 month window. Which is fair
. but yeah, we were trying to make arrangements to continue access for our
patients who have gotten used to something. I think overall if we could have in
person meetings ., quarterly meetings, that would be great.’’ (clinic 1)

(continued)
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Table 3. (Continued)

Theme Definition Exemplary Quotations

Inner setting
Networks and communication The nature and quality of

webs of social networks
and formal and informal
communications between
leaders, nurses,
physicians, and staff
within an organization.

‘‘It’s every nurse, every nurse, all hands on deck, running the reports, giving them to
the doctors, calling the patients. So it’s a lengthy process, but we had staff
wanting to help the patients, for sure. Nobody was like, ‘Oh no.’ It is tedious and
it’s time consuming for the staff, but we do what we have to do to make it work.’’
(clinic 5)

‘‘You just have to take on a little bit more. But once you get it in and you get it
structured, it’s pretty much easy. But just to get a staff to buy in sometimes has
been very difficult.’’ (clinic 3)

‘‘[The Coordinator and Nurse] work closely together to make sure I’m available when
the patient’s going to come .. we also are very closely connected—he has to
know how many devices I have in stock before he can call people. So we have to
kind of go back and forth.’’ (clinic 6)

Compatibility The degree of tangible fit
between the intervention
and staff norms, values,
and perceived risks and
needs, and how the
intervention fits with
existing workflows and
systems.

‘‘So initially, three years ago, when [program staff] came in to explain the process to
us, initially, we were really not confident that our patients would be able to do it
because of the low literacy level, and explaining to them the Internet—because
most of our patients, they don’t have a phone line or they don’t have the
computer, they’re not very computer savvy.’’ (clinic 1)

‘‘Well, the program itself, TACM is not the only thing we are doing. And when we
have to work in somebody else’s system it’s like getting out of our system and
working in someone else’s system. Which tends to be, a lot more work.’’ (clinic 5)

‘‘It—well, when I first started TACM, I felt like it would have fit into our busy clinic,
because it helped with the patients who were greater than . A1Cs greater than
eight. But from being in the program, I realized that it’s kind of put like a barrier
on our program because those patients are not able to get the measures over
their internet because they don’t have Wi-Fi.’’ (clinic 4)

‘‘I think it fits well. The vision of our clinic; the vision and mission is to improve the
life of individuals in [our county]. And being that we serve patients who are
uninsured, a program that provides the means for them to take control and
monitor their diabetes status at no cost to them aligns perfectly with the vision,
and values, and the work flow of the clinic.’’ (clinic 3)

Leadership Commitment, involvement,
and accountability of
leaders and managers
with implementation;
presence of site
champion.

‘‘As far as clinic level leaders, I was the only primary care provider, so that was kind
of it. And then [the administrator] is the head of the clinic, so she was pretty
removed for the process, but certainly supportive.’’ (clinic 1)

‘‘We’ve had the CEO supporting the program from the very beginning, including our
CMO, they’ve always been supportive . Our CEO has been involved with it. Our
pharmacy’s been involved with it. It’s just kind of embedded in us now all the way
around at every site in the state.’’ (clinic 5)

‘‘Our [Center Director] is our interim director. So he’s our direct boss and then the
other people working with us on this are [two clinician leaders]. And those three
people equally, they are on all of our calls, our weekly staff meetings. They’ve all
gone with us on site visits. They’ve been fantastic.’’ (clinic 6)

Resources The level of resources
dedicated for
implementation and
ongoing operations,
including money, training,
education, physical space,
staffing, and time.

‘‘Yes. The biggest, biggest, biggest challenge is the diabetes educator, you know?
So, we tried several different options. First, we had a volunteer diabetes
educator, and she was great—but again, because of her limited communication
ability [in Spanish], she got a little frustrated because, again, the patients would
not understand. And she did classes and she tried to do all those things, but I
think it was just a little overwhelming for her, too.’’ (clinic 1)

‘‘In brief, I know from the clinician side, we are very fortunate to have a direct
resource in an in-clinic pharmacist on a daily basis who is also heavily involved in
the TACM programs and will alternate with the providers seeing these patients or
calling these patients. And so they’re an in-house resource that kind of is within
our work flows for making changes or running things by—from a clinician side,
that’s extremely helpful.’’ (clinic 6)

‘‘I feel like we have the staff and our board who were willing to make it work and
make it happen regardless of what we had to do. As far as space goes, I feel like
each supervisor of the nursing staff, they all had space in their offices to keep the
supplies put up and the machines and those sorts of things. Our biggest
challenge was our manpower, but it didn’t mean that we didn’t want to help.’’
(clinic 5)

‘‘And just getting one [staff] person to get excited about it and do it, and then
something happens. That person has to retrain, retrain. And I want to say we
retrained three—this will probably be the fourth—this will be the third person on
the device that has to be trained. That’s been our biggest challenge. Just trying to
get somebody to stay, just to get that program running.’’ (clinic 3)
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Complexity (intervention characteristics). Limited
feedback was provided regarding the complexity of
the TACM-2 program and how this impacted imple-
mentation. One free clinic and one Federally Qualified
Health Center (FQHC) described the TACM-2 program
as simple, user-friendly, and easy to implement; yet, staff
from a different clinic reported difficulties in trouble-
shooting the devices. Another FQHC site commented
on the value of patient-directed technical support.

Patient demand/needs (outer setting). Patient de-
mand and clinic commitment to address uncontrolled
diabetes represented key drivers of implementation. All
clinics reported high demand for a program such as
TACM-2. Due to high rates of diabetes, lack of insur-
ance, and poverty in the rural and underserved com-
munities, patients experience barriers to blood
glucose monitoring that TACM-2 addresses, including
expense of testing supplies and medications. One
FQHC clinic considered the pros and cons of investing
time and resources into programs, ultimately commit-
ting to TACM-2 due to high patient demand and
promising benefits.

In parallel to high patient demand, five clinics per-
ceived that patients were grateful for TACM-2 as it
supports diabetes management and provides supplies
not otherwise accessible. Participants from these five
clinics observed that through the program, patients
learned to take ownership of their diabetes and how
to identify abnormal glucose levels. Over time, patients
valued being able to see their HgbA1c levels decrease.

Although TACM-2 was perceived to meet patient
demand and improve patient satisfaction, participants
within all clinics still noted implementation barriers
as some patients lacked transportation for enrollment
and follow-up visits. Low educational attainment, low
literacy levels, and language barriers were described
as challenges to device training. In addition, some clin-
ics perceived that access to technology (cell phones,
internet access, comfort with technology) represented
communication barriers that impacted program feasi-
bility, representing a true digital divide.

External policy/guidelines (outer setting). Several ex-
ternal factors, including diabetes management and
reporting guidelines, were considered influential to
TACM-2 delivery. Various guidelines were followed
for quality initiatives and care goals, and two free
clinics directly described how the program facilitated
adherence to quality initiatives (e.g., HgbA1c levels).

The TACM-2 portal for data monitoring and report-
ing allowed clinics to efficiently aggregate data for
reporting.

Clinic–program partnerships (outer setting). There
were mixed perspectives about partnerships between
clinics and the academic medical center and their influ-
ence on program implementation. Five clinics reported
timely and effective communication with the program
during early implementation and start-up processes.
These clinics appreciated the detailed easy-to-follow
setup steps as well as ongoing support for troubleshoot-
ing, technical assistance, and reporting.

Challenges establishing partnerships were defined by
one of the clinics, typically during program setup and
abated by identification of a clinic champion and
clear delineation of clinic responsibilities. Suggestions
to improve program–clinic partnerships included
quarterly in-person training and monitoring, connec-
tions to other clinics implementing TACM-2 for net-
working, and more support and resources as patients’
transition off the 12-month program.

Networks and communications (inner
setting). Teamwork and communication within the
clinic were viewed as important to program delivery,
but clinics varied in the ways they assembled teams
around the program. Respondents commonly reported
that it took time to establish implementation practices
after trialing varied roles and strategies. Regardless of
the approach taken by teams, all clinics highlighted
the importance of communication for timely comple-
tion of program steps. Some successful clinic strategies
described for improving communication and team-
work included consideration of varied models to iden-
tify best practices and holding routine team meetings to
discuss program issues.

Compatibility (inner setting). Perceptions about pro-
gram compatibility were important to implementation.
Reflections included staff perceptions about the suit-
ability of the program to address patient needs as
well as consideration of the program’s fit within clinic
workflows. Generally, respondents emphasized that the
program was a good match as it focused on meeting
high-risk patients’ needs, although a concern was
raised about technological access and literacy.

Two clinics appreciated that the program streamlined
current workflows (facilitating review of data at appoint-
ments) and offered additional support (program oversight
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of patient data). In contrast, a different site highlighted in-
consistency between program and clinic practices (patient
identification, treatment algorithms), which added work
and was disruptive.

Leadership (inner setting). While clear leadership for
the program was not explicitly described as a driver of
successful program implementation, all sites did iden-
tify a program leader and described their varied roles.
Leadership structure and involvement varied among
sites with most sites having one primary leader and a
few sites having a more collaborative leadership team.
The majority of leaders were on-site, with some hold-
ing administrative roles and others with clinical roles.

Resources (inner setting). Resources such as staffing,
space, and supplies were considered important to the
program and facilitated successful delivery. As de-
scribed above, clinics had varied models of staffing to
support and reinforce the program. Clinics frequently
described the burden of program-related tasks in addi-
tion to other job responsibilities. Having a small num-
ber of staff and high rates of turnover were reported as
common challenges to TACM-2 delivery in all free
clinics and FQHCs, and retraining efforts drained
clinic resources. A few clinics mentioned the need for
materials and staff to communicate with Spanish-
speaking patients. Suggestions to improve patient en-
gagement from individual clinics included direct tech-
nical support, educational materials and support in
Spanish, and patients’ ability to log on and monitor
blood sugar numbers themselves.

Data Synthesis
Quantitative data showed that clinic, patient, and pro-
gram delivery characteristics varied in TACM-2 clinics.
Qualitative data offered additional insight into imple-
mentation barriers and facilitators. Survey data showed
variability in resources available to support program
delivery, and interview data highlighted that appropri-
ate staffing models as well as infrastructure were sup-
portive of the program. Both survey and interview
data highlighted time as a key barrier to program
implementation. Interviews also highlighted high staff
turnover rates as a challenge, causing staff shortages,
a need for increased training, and further increasing
time demands. Qualitative data also described patient
resource barriers including transportation as well as
language and knowledge barriers hindering program

understanding and the ability to carry out program de-
mands at home.

Surveys demonstrated positive perceptions of leader-
ship in clinics, and interviews revealed that while all
sites did identify a leader, there were different leader-
ship styles among clinics that may have influenced
implementation. Participants appeared to perceive the
presence of a collaborative leadership team as facilitat-
ing implementation processes. Surveys revealed posi-
tive perceptions of the implementation climate for
delivery of the program, but interviews highlighted var-
iability in this area with only some clinics reporting
positive communication and teamwork practices.
Interviews additionally revealed that positive collabora-
tions between the clinics and the academic center con-
tributed to productive implementation climates. High
patient demand, or high rates of diabetes in clinic com-
munities, and clinic commitment to help patients were
the main facilitators to implementation.

Discussion
RPM has been increasingly utilized in clinical practice for
patients with diabetes and has demonstrated improved
patient outcomes.3,4,22 However, there have been chal-
lenges to widespread dissemination of this multifaceted
complex innovation.6,22 This CFIR-guided mixed meth-
ods study addressed this research–practice gap and uti-
lized implementation science methodologies12 to
examine program delivery strategies and common imple-
mentation barriers and facilitators to delivery of a diabe-
tes RPM program in underserved community settings.

Delivery strategies varied widely across clinics as
they had diverse workflows, staffing and leadership
models, and practical support to maintain the program.
This variability highlights the need for RPM programs
to be flexible and the feasibility of delivering programs
in varied settings. Results also identified barriers and
facilitators at the clinic, patient, and program levels.

At the clinic level, leadership buy-in emerged as im-
portant to program implementation. However, despite
strong endorsement of leadership for the program,
practical barriers had to be overcome to facilitate prog-
ress. Specifically, staffing was influential to program de-
livery, as has been documented in RPM studies of other
chronic diseases.23 Free clinics generally relied on more
volunteer staff, whereas academic clinics relied more
heavily on trainees and resident physicians.

All sites struggled with the impact of staff turnover,
which demanded additional time for training and pro-
grammatic inefficiencies. This could lead to lower
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program enrollment, less consistent monitoring, less
fidelity in process measurement, and diversion of re-
sources to accommodate repeated trainings. Impor-
tantly, staffing time increased to meet patient needs,
including lower health literacy, lack of diabetes aware-
ness, and non-English-speaking language preference.
This may have stretched staffing, increased program-
specific burnout, and/or limited available resources to
engage other patients.

Several clinics described multidisciplinary resources
embedded within the clinics, including on-site labora-
tories, pharmacists, and clinical diabetic educators
(CDEs) who provided ancillary support and education.
By sharing program responsibilities with other staff
members, multidisciplinary clinics may have faced
less strain on staffing and time. Additionally, the
added educational support and convenience of com-
pleting blood draws on-site may influence a patient’s
likelihood to remain engaged in the program. Further
investigation into the impact of multidisciplinary re-
sources on program engagement is important.

Patient factors influenced program delivery as clinics
tailored implementation to meet their needs. The free
devices and monitoring were seen as a benefit for
low-income and uninsured patients. As such, clinics
serving low-income populations may be more likely
to invest in the program, and patients may be more
likely to engage. Contrarily, a large non-English-
speaking population may be a barrier to implementa-
tion owing to greater staffing demands, as described
above. Patients lacking stable housing, transportation,
and insurance face barriers to program retention and
follow-up data collection, a metric by which clinics
were measured. A tailored implementation approach
accounting for needs of the target population is impor-
tant, as demonstrated by our work and that of others.24

Program factors, including local-central communi-
cation patterns and comfort with the data reporting
system, impacted program delivery and were repre-
sented in reported barriers and facilitators to imple-
mentation. Program-level barriers to RPM
implementation are well documented and include
cost, poor integration with current workflows, data
overload, and increased workload for providers.23–26

In our study, most clinics communicated frequently
with the central site and received timely supply ship-
ments, thereby facilitating program implementation.

For clinics well versed in online monitoring and data
reporting, the program’s online reporting system was
viewed as beneficial, increasing clinics’ abilities to

achieve reliable convenient data exchange between pa-
tient and provider. Alternatively, some clinics found
the program to be taxing on staff and disruptive to
usual workflow. Collaboration between academic med-
ical centers and community partners has been accom-
plished in other studies, as in ours, and has been
emphasized as an important tool for disseminated
care.8,27 Our qualitative data demonstrate the impor-
tance of clear expectations and roles, with ambiguities
threatening program success.

Results highlight the promise of RPM programs in
community settings and potential support strategies
needed at the clinic, patient, and program levels for
implementing RPM programs. Similar to findings in
a recent qualitative study of mobile health technol-
ogies, we found complex relationships of clinical
staff with telehealth programs, specifically regarding
inter-site collaboration, care delivery efficiency
and flexibility, financial and technological barriers,
training requirements, and patient needs and
skills.28

A rigorous planning phase could support the assess-
ment of clinic readiness and patient needs to guide tai-
lored practices for staffing and workflows to set clinics
up for success. Building clinic teams, assigning roles
and responsibilities, establishing communication pref-
erences, and providing training will also help teams
prepare for implementation. Clear messaging in the
planning phase can help define expectations to prepare
to meet patient needs. More work is needed to guide
development of protocols for ongoing training, techni-
cal assistance, and troubleshooting challenges to sup-
port programs over time.

Despite the strengths including use of the CFIR to
guide examination of a comprehensive set of imple-
mentation factors and our mixed methods approach,
there are several limitations of this work. First, findings
are subject to nonresponse bias as not all participants
responded to all portions of the study. A strength, how-
ever, is that all sites were represented in interviews to
allow comprehensive qualitative perspectives. Second,
the perspective of patients is not captured and should
be a focus of future studies, although work in the car-
diovascular field suggests that patients appreciate the
benefits of RPM.23 Third, the program under study is
implemented within a single state, and thus, generaliz-
ability is limited. There are differences in state regula-
tions related to RPM across states, including
insurance payor variations, which were not assessed
in this study.
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Conclusions
Clinic, target population, and program elements im-
pact RPM program delivery, but such programs can
be adapted for community clinics with varied struc-
tures. Clinical staff perceive a number of barriers to
program implementation that can be mitigated with
training and support strategies, such as a structured
planning to accommodate unique clinic staffing and
clinic workflows, support for team-building within
clinics, and development of tailored protocols for train-
ing, program delivery, and support. Despite implemen-
tation challenges, RPM programs can capitalize on
clinical staff’s motivation and commitment to help pa-
tients28 to improve patient outcomes. Future research
is needed to expand the current study’s findings to
other geographic areas, which will allow descriptions
of differences across state populations and with regard
to differences in state regulations and payor variations.
Future studies should also evaluate planning, training,
team building, and implementation strategies to sup-
port program sustainability.
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