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Diabetes Specialists Value Continuous
Glucose Monitoring Despite Challenges
in Prescribing and Data Review Process

Tejaswi Kompala, MD'”| Jenise Wong, MD, PhD*2,
and Aaron Neinstein, MD'?3

Abstract
Background: Diabetes clinicians are key facilitators of continuous glucose monitoring (CGM) provision, but data on
provider behavior related to CGM use and CGM generated data are limited.

Methods: We conducted a national survey of providers caring for people with diabetes on CGM-related opinions, facilitators
and barriers to prescription, and data review practices.

Results: Of 182 survey respondents, 73.2% worked at academic centers, 70.6% were endocrinologists, and 70.7% practiced
in urban settings. Nearly 70% of providers reported CGM use in the majority of their patients with type | diabetes. Half
of the providers reported CGM use in 10% to 50% of their patients with type 2 diabetes. All respondents believed CGM
improved quality of life and could optimize diabetes control. We found no differences in reported rates of CGM use based on
providers’ years of experience, patient volume, practice setting, or clinic type. Most providers reviewed CGM data each visit
(97.7%) and actively involved patients in the data interpretation (98.8%). Only 14.1% of clinicians reported reviewing CGM
data without any prompting from patients or their family members outside of visits. Most providers (80.7%) reported their
CGM data review was valued by patients although only half reported having adequate time (45.1%) or an efficient process
(56.1%) to do so.

Conclusions: Despite uniform support for CGM by providers, ongoing challenges related to cost, insurance coverage,
and difficulties with prescription were major barriers to CGM use. Increased use of CGM in appropriate populations will
necessitate improvements in data access and integration, clearly defined workflows, and decreased administrative burden to
obtain CGM.
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patients using CGM and were more likely to have positive
attitudes toward technology.” Another study of rural provid-
ers identified that lack of provider experience and profi-
ciency with diabetes devices was a major factor in limited
CGM use in their patient population.'? A recent investigation

Introduction

The accuracy and usability of continuous glucose monitoring
(CGM) technology has dramatically improved in the past
decade, leading to enhanced quality of life and improved
glycemic control.!”> However, despite guidelines and emerg-
ing evidence supporting CGM use for all people with type 1

diabetes (T1D) and many people with type 2 diabetes
(T2D),%” uptake remains low.8

Although diabetes clinicians are key facilitators of CGM
use, there has been limited investigation into their role in the
extent to which their patients use CGM. In addition to being
the prescribers of CGM, diabetes clinicians play an impor-
tant role in promoting adherence to CGM and providing edu-
cation and support.” A prior study examined clinician
perspectives on barriers and facilitators of device use and
found that younger, academic, urban clinicians treated more
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has demonstrated disparities in prescribing diabetes technol-
ogy,!! further spotlighting the critical role of the provider in
CGM use.

While provider opinion has been previously considered
with regard to patient CGM use, implementation and uptake
of “new” technologies are influenced by myriad factors. The
Consolidated Framework for Implementation Research
(CFIR) is a widely used implementation science framework
that recognizes five specific domains influencing technology
adoption.!? As applied to the diabetes clinician’s role in CGM
uptake, the domains include characteristics of CGM itself,
the outer setting (external influences, eg, patient preference,
national guidelines, insurance coverage, reimbursement), the
inner setting (internal influences, eg, clinic infrastructure),
the individual (eg, the diabetes clinician), and the implemen-
tation process. We used CFIR to comprehensively evaluate
the provider’s role in CGM adoption.

Although retrospective review of diabetes data by patients
has been associated with improved glycemic control,'? less is
known about how providers use CGM-generated data in
patient care. From the provider perspective, diabetes care has
historically relied on interpretation of glycemic data to
inform treatment recommendations.'* However, with recent
broadened use of CGM, specific provider behaviors related
to CGM generated data review and interpretation are not
well described. Key steps in the CGM data review process
that require further exploration include methods of data
access, frequency of data review inside and outside of sched-
uled encounters, electronic health record integration strate-
gies, and billing and reimbursement practices.

As CGM technology improves and evidence grows sup-
porting the use of CGM to achieve better clinical outcomes,
more investigation is needed to understand facilitators and bar-
riers to widespread use of CGM in real-world clinical practice.
The primary aims of this study were to (1) examine relation-
ships between provider attributes and rates of CGM use among
their patients, (2) characterize provider behavior related to
CGM data, and (3) describe the implementation landscape of
CGM, including facilitators and barriers to broader use.

Methods

Study Population and Recruitment

We administered a national cross-sectional survey to clini-
cians who treat people with diabetes, between March 12,
2020, and April 30, 2020. The intended survey population
included primary care doctors, endocrinologists, advanced
care practitioners, diabetes educators, pharmacists, and
endocrinology fellows caring for pediatric and/or adult
patients with diabetes using CGM.

The anonymous survey was delivered electronically using
Qualtrics, a secure web-based application widely used for
data capture in research studies.!® The survey was dissemi-
nated using a broad recruitment strategy of email and social

media directed toward diabetes-focused clinicians, including
listservs through the T1D Exchange Clinic Network, ADA
Diabetes Technology Interest Group, Association of Program
Directors in Endocrinology, Diabetes and Metabolism, and
social media groups for diabetes providers. Recruitment
emails linked directly to the online Qualtrics survey. There
were no financial incentives related to completion of the sur-
vey. The University of California, San Francisco Institutional
Review Board approved the research protocol.

Measures

We developed a 55-question survey evaluating provider
characteristics, patient demographics, and estimated patient
use of CGM. We additionally evaluated providers’ perspec-
tives on CGM, facilitators and barriers to CGM prescription,
data review practices, description of clinical infrastructure
for CGM, and reimbursement practices. Two open-ended
free response questions queried participants’ opinions on
CGM-related benefits and challenges. Survey questions were
adapted from key references™! and the National Institutes of
Health (NIH) proficiency scale.!® We conducted iterative
pilot testing with key stakeholders, including endocrinolo-
gists, diabetes educators, and a diabetes patient advocate, to
adapt and finalize survey language.

Analysis

Descriptive statistics were used to report provider and prac-
tice demographic information, and prevalence of Likert scale
answers to questions evaluating practice patterns or CGM-
related opinions. Chi-square testing was used for the com-
parative aims to explore relationships between clinician,
practice, and patient variables. Using thematic analysis, we
mapped survey responses to open-ended questions onto the
CFIR."” Content was categorized according to CFIR domain,
and emerging themes with highest frequency were ana-
lyzed.''® Data were collected directly via Qualtrics.
Quantitative data analyses were conducted using Stata ver-
sion 16 (StataCorp, College Station, TX). For all statistical
tests, significance was set to alpha = .05.

Results

In total, 195 providers completed the survey. After excluding
those who did not take care of patients with diabetes (n = 3)
or did not take care of patients using CGM (n = 10), 182
responses were used in the subsequent analysis.
Participating clinicians were predominantly female
(73.2%) and endocrinologists (70.6%) with varying years of
experience (Table 1). Practice setting varied although most
providers practiced in academic health systems (77.4%) and
urban settings (70.7%). The majority of respondents (69.4%)
reported CGM use in >51% of their T1D patients. Reported
CGM use in type 2 diabetes patients was lower, with half of
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Table I. Clinician and Practice Characteristics (n = 1822).

Clinician demographics %
Female gender 73
White/Caucasian 68
Asian/Asian American 22
Hispanic/Latinx 59
Black or African American 1.2
Other or multiple races 3.0

Professional status
Endocrinologist 71
Advanced care practitioner (NP/PA) 10
CDCES (RN/RD) 12

Years post-training
Still in training I

<10 years 35
I1-20 years 30
>20 years 24
Practice setting—clinic type
Academic Medical Center/University 77
Hospital Affiliated
Veterans Affairs Medical Facilities 23
Community Hospital Affiliated 57
Large group practice 5.7
Small group practice 5.1
Solo practice 1.1
Digital/Virtual clinic 0.6
Other 1.7
Practice setting—Ilocation
Urban 71
Suburban 25
Rural 4.6
Percent of patients with public insurance
<10% 4.1
10%-25% I
26%-50% 39
51%-75% 25
>75% 12
Not sure 8.8
Patient age groups
See pediatric patients 37
Exclusively see pediatric patients 10

Abbreviation: CDCES, Certified Diabetes care and education specialist;
NP, Nurse Practitioner; PA, Physician Assistant; RN, Registered Nurse;
RD, Registered Dietitian.

2Data were missing for the following: gender n = 14; ethnicity n = 3,
professional status n = 12, years post training n = |4, clinic type n = 5,
practice location n = 8, public insurance n = 12, patient age n = 12.

the respondents noting less than 10% usage and another half
reporting between 10% and 50% usage (Figure 1).

CGM Data Review Frequency and Efficiency

Regarding CGM data review frequency, nearly all providers
reviewed CGM data during each scheduled visit (97.7%) and
actively involved patients in the data review and interpretation

How many of your patients use CGM?

(2]
o O o

% of Respondents
o

= N W b~ O
o

o

—

<10% 10-25%
—@— Type 1 Diabetes

o

26-50% 51-75% >75%

Type 2 Diabetes

Figure |. Percent of patients who use CGM as reported by
survey respondents. Abbreviation: CGM, continuous glucose
monitoring.

(98.8%). If contacted by patients or patients’ family members
outside of the visits, 71.7% reported reviewing CGM data
“often” or “always.” However, only 14.1% of clinicians
reported reviewing CGM data outside of a scheduled visit
without any prompting from the patient or family, consistent
with a definition of remote patient monitoring. '

We asked about the process to obtain and view CGM data
during a typical scheduled in-clinic visit and found that
56.1% of clinicians agreed they had an efficient process.
About two-thirds (68.9%) of respondents endorsed having
adequate software and computer resources to visualize the
CGM data, but fewer (45.1%) endorsed adequate time to
obtain and interpret the CGM data. Participants were asked
how they accessed CGM data; multiple responses were per-
mitted. Of all responses, the two most common methods for
accessing CGM data during a scheduled visit were physi-
cally downloading data from a device (84.7%) or accessing
data online from a continuously connected device (62.9%)
(Table 2). Despite limitations in the efficiency of the review
process, nearly all (98.7%) agreed it was worth the effort to
have CGM data to discuss with the patient.

Electronic Health Record Practices

Respondents equally agreed (40.9%) and disagreed (41.5%)
about having an efficient process to include CGM data in the
electronic health record (EHR). Clinicians reported manual
entry of CGM data into the visit note (35.0%) or attachment
into EHR as a scanned document or image (47.5%). A minor-
ity of respondents (15.4%) reported CGM data being directly
integrated into the EHR. Of those who reported direct EHR
integration, there were no significant differences in their pro-
vider characteristics; the majority (74.1%) practiced at aca-
demic health centers.

Reimbursement Practices

Regarding reimbursement, 78.8% of providers reported billing
for CGM data interpretation during a visit, while a much lower
number (40.1%) sought reimbursement for CGM interpretation
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Table 2. Methods of CGM Data Access.

% who responded “often” or “always”

Clinic staff download data during visit, n=164

Patient’s device is continuously connected, n = 162
Intermittent electronic sharing by patient, n = 158

Patient brings report (paper or electronic) to visit, n = 158

Data viewed directly on device screen, n = 157

85
63
25
I

8.9

Abbreviation: CGM, continuous glucose monitoring.

Table 3. Provider Opinions on CGM, n = 166

% who “agree” or “strongly agree”

CGM can increase quality of life 100
CGM optimizes diabetes control 100
CGM helps provide more data 99
My patients are interested in CGM 98
CGM and associated supplies are too costly 73
Sufficient resources for CGM training 60
Enough time to work with patients using CGM 55
My patients lack health literacy 7.3
Difficulty of obtaining CGM not worth the benefit 1.2
Insulin pump more valuable than CGM 1.2
Abbreviation: CGM, continuous glucose monitoring.

?Data were missing for the following: Sufficient resources, n = 2; Health literacy n = 1, Insulin Pump n = [; Difficulty of obtaining CGM n = 1.

outside of a scheduled visit. We excluded providers in integrated
health systems in which no fee for service billing is possible.

Provider Opinion

We surveyed providers about CGM technology itself, pro-
vider perception, patient perception, and clinical infrastruc-
ture (Table 3). Nearly uniformly, clinicians agreed that CGM
is an important diabetes technology that can increase quality
of life, optimize diabetes control, and provide more data. The
majority of respondents reported that their patients are inter-
ested in CGM. Despite strong patient and provider interest in
CGM, respondents also endorsed prohibitive cost of CGM
and associated supplies, and inadequate time and training
resources (eg, clinical staff time, educational materials) to
support patients’ CGM use.

Practice Volume

Regarding practice volume, we compared providers who saw
50 or fewer patients with T1D per month (“low-volume”
providers, n = 124) with providers who saw 51 or more
patients with T1D per month (“high-volume” providers, n =
40). Low-volume providers and high-volume providers both
reported CGM use in the majority of their patients with T1D
(69.5% vs 69.1%, P = .95). Low-volume providers and

high-volume providers had no significant differences in
terms of years of practice, proportion of patients with public
insurance, remote monitoring practices, or reimbursement
practices. High-volume providers, as compared to low-vol-
ume providers, were more likely to report efficient data
review processes (75.0% vs 50.0%, P = .01). Regarding
self-described proficiency with CGM, we used the NIH scale
to categorize providers as “Novice,” “Intermediate,”
“Advanced,” and “Expert.”'® High-volume providers were
more likely to describe themselves as “Expert” than low-
volume providers (60.0% vs 33.1%, P = .02).

Provider Experience

Survey respondents had a wide range in years in practice
(Table 1). Providers with 10 or fewer years of clinical prac-
tice were similar to those with 11 or greater years of practice:
there were no significant differences in terms of reported
CGM use, remote monitoring practices, reimbursement prac-
tices, perceived efficiency with CGM data review, or self-
described proficiency with CGM.

Provider Perspectives on CGM Use

Related to their roles as providers, respondents were asked
two open-ended questions about benefits and challenges of
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working with patients using CGM. Responses were catego-
rized as facilitators or barriers according to the CFIR domains
and themes that emerged most frequently are presented
(Table 4). Top reported facilitators of CGM use were the pro-
viders’ view of CGM as a beneficial tool for diabetes care
and patients’ desire to use CGM. Frequently reported barri-
ers related to challenges in insurance coverage, burdensome
prescription process, and prohibitive cost. Respondents also
described the challenges in accessing CGM data and limited
time and support for training patients and CGM review.

Discussion

Recognizing their key role as facilitator for widespread CGM
use, we studied providers involved in diabetes care and their
role in CGM provision and data use. We used a comprehen-
sive implementation framework to explore facilitators and
barriers. To our knowledge, this study included the largest
number of US endocrinologists to date on this topic and is
the first to focus on factors such as EHR integration or reim-
bursement patterns.

Recent investigation has highlighted the role of endocri-
nologist as “gatekeeper” to people with diabetes accessing
diabetes technology.?**2 Previous studies evaluating the role
of diabetes care provider have largely focused on primary
care providers and diabetes educators.”!®?>® Therefore, we
felt it important to understand the role of the endocrinologist.
Our collective findings contrast with prior published data
which have focused primarily on diabetes educators in urban,
academic settings.’ First, we found no differences in positive
beliefs toward CGM or reported rates of CGM use across
provider experience level or practice setting. Second, the
majority of clinicians in our survey endorsed strong patient
interest in CGM. Broadly positive views on CGM, and
higher reported rates of use compared to prior studies, may
be explained by technology improvements and national
trends toward increased CGM use. Finally, in contrast to
prior study where only a minority of providers reported a
need for more staff and time to support CGM use, this limita-
tion was commonly endorsed in our study.” This may be
related to a higher proportion of endocrinologists in our sam-
ple, for whom a large proportion of data review and docu-
mentation responsibilities fall.

Although regular CGM data review by providers is
broadly encouraged, the nature of data review practices has
not previously been characterized. Our evaluation identified
that a majority of diabetes care providers review CGM data
at every scheduled visit and actively involve patients in visit-
based CGM data review, something patients and providers
believed to be of value, despite the efficiency challenges. In
diabetes care, a higher frequency of clinical interactions
between the patient and care team is associated with improved
control and increased treatment satisfaction.’*?** However,
despite most providers having continuous cloud-based access
to CGM data, we found that most providers continued to

practice a traditional approach to chronic condition care with
episodic visits every few months. A population health
approach, leveraging unprompted, non-visit-based CGM
review and asynchronous messaging, was rare. Although
reimbursement structures for CGM interpretation exist, con-
cerns about inadequate allowable billing frequency and lack
of protected provider time for asynchronous review are likely
to limit remote patient monitoring practices. In addition, pro-
viders who performed asynchronous CGM review were
unlikely to seek reimbursement for their time or reported
being unaware they were able to do so.

These data from a group largely comprised of diabetes
specialists were collected at a unique moment in American
health care, just as the COVID-19 pandemic was beginning
to unfold at the start of 2020. The pandemic, and a shift
toward telehealth, has since accelerated rapid restructuring
of data access practices, including incorporation of fully
web-based workflows.?2® Endocrinology practices, com-
pared to other specialties, conducted visits largely through
telemedicine throughout the pandemic.’’ By the start of
2021, Endocrinology was second only to Behavioral Health
in continued telemedicine usage,*® and many have described
the data-driven coaching approach in diabetes care as par-
ticularly amenable to virtual care.’! As we move into an
ongoing hybrid of telemedicine and in person care, 26253
these new data sharing processes will likely facilitate restruc-
turing of traditional diabetes care models. Much more fre-
quently, connected device data from smart pens, insulin
pumps, and CGM are likely to be passively shared and con-
tinuously available, not just as a periodic data upload during
a scheduled visit. Health systems with nontraditional care
structures and newer digital coaching programs are able to
more frequently review CGM data, as well as separately
from synchronous one-on-one visits.3*- In addition, people
with diabetes are increasingly open to remote monitoring,
with the promise of receiving additional support from health
care teams.*® Although our survey found infrequent remote
monitoring of CGM data, these data were collected at the
onset of the COVID-19 pandemic, and we expect to see more
frequent and consistent use of remote monitoring going for-
ward. As the national health care landscape increasingly
shifts toward value-based and risk-based reimbursement
models, passively shared, connected device data may be key
to proactive, population-based diabetes management.

Diabetes clinics largely lacked a sufficient and prepared
remote data monitoring infrastructure for the pandemic.
Knowing that our survey was distributed just as the pan-
demic was beginning across the United States, it was notable
that the majority of clinicians depended on clinic staff to
physically download device data in person. Only 56.1% of
respondents felt that they had an efficient method for data
access and only 45.1% had sufficient time for meaningful
data review, despite the group being mostly diabetes special-
ists in academic centers. To facilitate appropriate clinical use
of CGM data, and amid increasingly telehealth-driven care
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settings, improvements in data access are needed. Clearly
defined workflows within a clinical practice setting, includ-
ing designating a “diabetes technology champion,” and close
collaboration with information technology support were
identified as strategies to improve and maintain data access.’’
Recently, some diabetes practices have successfully collabo-
rated with device manufacturers to directly integrate CGM
data into the electronic health record,?*° a feature reported
by only 14% of our respondents at the time of our survey.

Effective interpretation of CGM data requires time and
improves with experience. We found that clinicians who saw a
higher volume of patients using CGM reported higher per-
ceived proficiency related to CGM. As CGM prescribing
extends beyond diabetes specialists and into primary care set-
tings, standardized training on CGM interpretation may sup-
port primary care providers for whom CGM-related education
has been limited.*' Existing education on standardized CGM
data interpretation developed by national organizations includ-
ing the American Diabetes Association and the American
Association of Clinical Endocrinology could be leveraged.
CGM data interpretation is time-intensive, and the majority of
respondents reported inadequate time for data review, which is
likely to be another barrier to widespread prescribing by pri-
mary care providers. Although reimbursement for CGM data
interpretation was widely reported, reimbursement alone has
not allowed diabetes clinicians to spend sufficient time on
CGM-related activities. In the future, advanced decision sup-
port driven by machine learning may increasingly empower
endocrinologists and primary care providers to efficiently
interpret CGM data into actionable insights for patients.*>*3

The greater clinical uptake of CGM has been accompanied
by an increased recognition of disparities in use of diabetes
technology. Recent studies have queried the combined role of
provider implicit bias and systemic barriers in contributing to
inequities in diabetes care and device use among patients with
T1D."447 In our study, while clinicians reported higher rates
of CGM use in their patients than prior studies, they also high-
lighted factors beyond provider opinion that negatively influ-
ence CGM prescription, including high cost, insurance
coverage, and burdensome documentation requirements.
Addressing these external factors will require a multifaceted
approach by policy makers, health systems, and manufactur-
ers to ensure an equitable prescribing environment to increase
CGM uptake in all eligible people with diabetes.**>

We recognize several limitations of our study, including
the cross-sectional nature and the dependence on self-
reported data. Our study population was heavily skewed
toward diabetes specialists at urban academic centers, so
may not reflect practices of diabetes specialists and non-spe-
cialists in other settings. Perhaps most importantly, we
focused only on those providers who do care for patients
using CGM. We intentionally chose to focus on providers
who use CGM to characterize current practices and chal-
lenges that will influence wider CGM uptake. However, the
perspectives of diabetes providers who do not care for

patients using CGM, including primary care providers, are
critical to understand as they provide care to a substantial
portion of people with diabetes.’! We found higher CGM use
reported than prior T1D Exchange data,® which may reflect
overestimation in self-report, but also likely reflects trends
over time toward increasing CGM use. Future studies should
further investigate CGM use in varying care delivery modal-
ities, and deeper evaluation of these practices in non-aca-
demic and non-urban settings, as well as a focus on providers
who do not regularly use CGM.

Conclusions

Clinicians involved in diabetes care play an important role in
promoting and supporting CGM use in their patients. Our
results show that diabetes specialists strongly support CGM
use and value CGM-generated data in routine diabetes care.
Major barriers to CGM use include cost and challenges with
insurance coverage. Related to CGM data review, improve-
ments in clinical infrastructure, data access, EHR integra-
tion, and sufficient clinician time are required to support
providers in caring for a growing population of people with
diabetes using CGM. These implications are increasingly
relevant as CGM use increases, including in nonacademic
centers and in people with T2D.
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