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ABSTRACT

Telemedicine in diabetes care has been evolving
over several years, particularly since the advent
of cloud-connected technologies for diabetes
management, such as glucose monitoring
devices, including continuous glucose moni-
toring (CGM) systems, that facilitate sharing of
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glucose data between people with diabetes and
their healthcare professionals in near-real time.
Extreme social distancing and shielding in place
for vulnerable patients during the COVID-19
pandemic has created both the challenge and
the opportunity to provide care at a distance on
a large scale. Available evidence suggests that
glucose control has in fact improved during this
period for people with diabetes who are able to
use CGM devices for remote glucose monitor-
ing. The development of telemedicine as part of
the standard of care in diabetes faces significant
challenges in the European context, particularly
in terms of providing consistent and effective
care at a distance to large populations of
patients while using robust systems that can be
supported by large regional and national
healthcare services. These challenges include a
fragmented approach to healthcare technology
assessment and reimbursement, lack of eHealth
education and literacy, particularly amongst
healthcare professionals, lack of data integra-
tion, as well as concerns about electronic health
records, patient consent and privacy. Here we
review the benefits of and challenges to wider
application of telemedicine and telemonitoring
in the post-pandemic future, with the aim to
ensure that the value of these eHealth services is
provided to patients, healthcare providers and
health systems.
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Key Summary Points

The move towards telemedicine as part of
diabetes care has been accelerated as a
consequence of the COVID-19 pandemic.

Remote glucose-sensing technologies have
enabled effective glucose control for
adults and children with type 1 diabetes
mellitus that is not inferior to standard
care pre-COVID.

Evidence shows that adults and children
with diabetes are able to engage with their
healthcare professional via
telemonitoring and receive significant
healthcare-related quality of life benefits.

Telemedicine and telemonitoring can
improve patient autonomy to manage
their diabetes.

Healthcare systems across Europe should
support sustainable and broad access to
continuous glucose monitoring systems
and the remote monitoring solutions
associated with them.

Challenges for eHeath include: patient
privacy and data ownership;
cybersecurity; access to and
interoperability of eHealth technologies;
incentivisation for providers and health
systems; and legal and commercial
frameworks specific to eHealth that serve
to protect all stakeholders in eHealth.

INTRODUCTION

Since the global coronavirus disease 2019
(COVID-19) pandemic was declared in March
2020 it has been well-documented that people
with diabetes are at higher risk of more severe

outcomes with COVID-19, including death
[1-3]. This higher risk has been quantified in
more detail across several Kkey studies, from
which it can be concluded that people with
diabetes are over-represented among laboratory-
confirmed COVID-19 cases by 2.3 fold [4] and
that they are more than twice as likely to
become hospitalised with COVID-19 [2, §].
Critically, compared with people without dia-
betes, those with type 1 diabetes (T1DM) or type
2 diabetes (T2DM) were found to have a 3.5-
and 2.03-fold increased risk, respectively, of
dying in hospital with COVID-19 [6, 7]. When
adjusted for previous hospital admissions with
coronary heart disease, cerebrovascular disease
or heart failure, these increased risks for dying
in hospital after contracting COVID-19 were
2.86 and 1.81 in people with T1DM and T2DM,
respectively. A separate analysis of COVID-19-
related hospitalisation and mortality of people
with diabetes in Scotland indicated an increased
odds ratio for critical care or death of 2.4 for
those with T1IDM and 1.37 for those with T2DM
[8]. Along with other socio-economic associa-
tions, these increased risks were emphasised in
those with higher glucose at admission and
poorer glycaemic control as measured by gly-
cated haemoglobin (HbAlc) [6, 9]. People with
T1DM and HbAlc > 86 mmol/mol (10%) had a
2.23-fold increased risk of mortality compared
to those with an HbAlc of 48-53 mmol/mol
(6.5-7.0%). People with T2DM had a 1.61-fold
increased risk of mortality with HbAlc
levels > 85 mmol/mol (10%) compared to those
with HbAlc of 48-53 mmol/mol (6.5-7.0%).
Together, these insights confirmed the need
for healthcare services and professional societies
to recommend a strategy of comprehensive care
that allows social distancing for people with
diabetes, along with the reorganisation of dia-
betes services to provide advice and support at a
distance, whilst striving to provide active care
for people with diabetes at high risk. This ulti-
mately has meant using telemedicine and digi-
tal services for consultations, self-management
and remote monitoring [10]. In this context,
telemedicine encompasses the diverse aspects of
using technology to deliver medical care at a
distance and may involve telemonitoring, tele-
expertise, tele-assistance, tele-visit, tele-
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consultation and tele-education (see Table 1).
The goal of diabetes care at a distance, using
telemedicine protocols and realising the bene-
fits of sensor-augmented care for monitoring
and managing glycaemic control, has been a
developing concept since well before the cur-
rent COVID-19 public health emergency. This is
particularly true for people with T1IDM, where a
range of platforms already exist for download-
ing and sharing glucose monitoring data as part
of routine care. This makes sharing data as part
of telemedicine straightforward. Equally, the
wider need for eHealth innovation has been the
focus of a recent think tank from the European
Institute of Innovation and Technology (EIT)
[11]. However, the pandemic has put tele-
medicine in diabetes to the test in new and
unexpected ways, as well as revealed the bene-
fits that it can provide; in addition, it has
highlighted barriers that must be overcome
before telemedicine can become part of stan-
dard diabetes care. In capitalising on these

insights, we must draw attention to several key
areas of engagement that must be addressed in a
systematic fashion to establish telemedicine as a
standard of care for people with diabetes.

Herein we discuss the opportunity and the
challenges of telemedicine in diabetes care,
including the need for wider access to tele-
monitoring systems. The unmet needs for sus-
tainable access to telemedicine services include:
stronger frameworks across regulatory bodies
for more-informed and robust decision-making;
efforts to increase digital health literacy
amongst healthcare professionals (HCPs) and
people with diabetes, as well as reducing digital-
health inequity; policies that clarify data own-
ership and ensure cybersecurity and data pro-
tection, and; incentivisation for healthcare
providers to engage in telemedicine.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

Table 1 Definitions for terminologies that describe digital health and care at a distance

Description

eHealth

The cost-effective and secure use of information and communication technologies in support of health

and health-related fields, including healthcare services, health surveillance, health literature and health

education, knowledge and research

Telemedicine

The practice of medicine using technology to deliver care at a distance, whereby a HCP in one location

uses a telecommunications infrastructure to deliver medical care to a patient at a distant

site. Telemedicine may involve synchronous or asynchronous consultation using information and

communication technology. The scope of telemedicine includes: telemonitoring (see below), tele-

expertise, tele-assistance, tele-visit, teleconsultation and tele-education

Telemonitoring The use of information and communication technology to monitor, transmit and share information

between geographically separated individuals that relates to the health status of a patient. Telemedicine

allows care of patients at home or at other locations remote from their HCPs, using external

telecommunication devices and infrastructure, such as mobile phones and tablet computers, desktop

computers, using broadband or digital cellular networks. The use of CGM systems to monitor glycaemic

metrics is an example of telemonitoring

mHealth

Mobile health is a subsegment of eHealth by which medical and public health practices are directly

supported by mobile devices. It particularly includes the use of mobile communications devices for

delivering health and well-being information and services, as well as mobile health applications.

Smartphone apps for reading and reporting glucose-sensor data are established examples of mHealth

CGM Continuous glucose monitoring, HCP healthcare professional
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THE SUCCESS OF SENSOR-
AUGMENTED CARE

AND TELEMONITORING
IN DIABETES

Numerous studies have proven the significant
clinical benefits of continuous glucose moni-
toring (CGM) in people with T1DM or T2DM,
including reductions in long-term HbAlc and
lower frequency of hypoglycaemia [12-18]. A
consequence of the global COVID-19 pandemic
is that large-scale solutions for diabetes care at a
distance have been put under the spotlight and
to the test. People with T1IDM or T2DM have
had limited or no access to their established
diabetes clinical services. Meters or devices that
connect to the cloud, such as CGM and flash
glucose monitoring devices, have allowed peo-
ple with diabetes to share their glucose data
with their HCPs without the need for in-clinic
attendance, which can facilitate objective dis-
cussion of glucose results to guide treatment
adjustment. Since the first mandated social
lockdowns, a series of studies have assessed the
efficacy of these tools as enablers of diabetes
management at a distance. These include stud-
ies in Scotland [19], Spain [20] and France [21]
following 572, 307 and 1378 adults with T1DM,
respectively, using the FreeStyle Libre system
(Abbott Laboratories, Alameda, CA, USA), with
data covering the periods before and during
lockdown. In the first two studies, percent time
in range (%TIR) 70-180 mg/dL (3.9-10 mmol/
L), over this period increased, with associated
improvements in glycaemic variability and
estimated HbAlc (eAlc), and in the third study
average glucose decreased. Further studies on
smaller groups of people with T1DM across
Europe using a range of CGM systems have
typically shown improvements in %TIR and
average glucose during enforced social distanc-
ing [22-24], including for children and adoles-
cents [25, 26], and either improvement or no
change in percent time in hypoglycaemia over
the same period, including for groups at higher
risk of hypoglycaemia [27, 28]. These data are
turther supported by an analysis of de-identified
data from 65,067 users of the Dexcom G6 CGM
system (DexCom, Inc., San Diego, CA, USA) in

the USA, which also showed an improvement in
%TIR during the period of stay-at-home [29]. It
must be noted that the improvements in glu-
cose levels seen in these studies are multifacto-
rial, but the ability to share and review data in
the cloud with HCPs may have been a contrib-
utory factor.

THE REALITY OF TELEMEDICINE,
TELEMONITORING AND MHEALTH
IN DIABETES

The use of technologies such as CGM, contin-
uous subcutaneous insulin infusion (CSII) and
sensor-augmented pumps to provide care
remotely has led to the evolution of distinct
disciplines that support this 21st century
branch of medicine (see Table 1). The value and
capability of telemonitoring technology in dia-
betes is demonstrated by the outcomes of users
of CGM systems during the COVID-19 pan-
demic, as discussed above and illustrated in
Fig. 1.

Telemedicine as defined in Table 1 has been
validated in a range of settings, including in
T1DM and T2DM, that have tested solutions as
diverse as smartphone apps for remote insulin-
dosing support [30] to advanced virtual diabetes
clinic (VDC) concepts [31]. In each case, the
telemedicine approach resulted in significant
improvements in HbAlc for people with T1IDM
[30] or T2DM [31], compared to usual care,
along with patient-reported satisfaction with
telemedicine [32] and reductions in diabetes-
related distress [33]. A meta-analysis of tele-
medicine in T1IDM and T2DM, covering inter-
ventions in > 3000 participants [34], concluded
that telemedicine interventions are at least as
effective as usual care in managing diabetes,
especially T2DM. In this context, older patients
and a longer duration of intervention predict
the best outcomes. Notably, a global survey on
the use and perception of telemedicine in peo-
ple with T1DM during the COVID-19 pandemic
found that, based on their positive experience,
75% of those surveyed indicated that they
would continue with remote appointments in
the future [35].
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Telemonitoring

mHealth

AGP Report

HCP is able to review
glucose data remotely

Smartphone app collects
CGM sensor glucose

and evaluate glycemic

data in real time and

control

transmits to secure
cloud-based dataset

> dhui

Telemedicine

HCP can review conduct a

diabetes review with the

person with diabetes at a

distance, sharing glucose
data insights

Person with diabetes can
review own glucose data
with HCP in a synchronous
consultation with shared
decision making

Fig. 1 Successful integration of mHealth, telemonitoring and telemedicine in diabetes. CGM Continuous glucose
monitoring, HCP healthcare professional, mHealth mobile health

A move to telemedicine has been examined
in a number of pediatric diabetes situations,
such as the VIDIKI study [36, 37]. However, the
concept has most effectively been validated by a
successful switch to telemedicine during
COVID-19, in which one clinic reported that >
80% of scheduled visits were accomplished by
telemedicine [38], with fewer missed appoint-
ments. A separate prospective study of a
COVID-safe paediatric telemedicine workflow
[39] found that %TIR and percent time above
range (%TAR) significantly improved in chil-
dren with T1DM, whilst percent time below
range (WTBR) did not change, and that psy-
chosocial health improved after 6 months.

Telemonitoring also has benefits for women
with diabetes during pregnancy, for whom in-
person clinic attendance may be inconvenient.
A 2020 meta-analysis of 32 randomised con-
trolled trials (RCTs), showed that telemedicine

consultations were associated with significant
improvements in HbAlc, fasting and postpran-
dial blood glucose [40]. Perinatal and postnatal
outcomes, both for mothers and babies, were
also improved by telemedicine as compared to
standard clinical attendance.

KEY COMPONENTS
FOR SUSTAINABLE ACCESS
TO TELEMEDICINE SERVICES

The studies described above confirm that,
despite the lack of access to regular in-person
diabetes services, glycaemic control does not
deteriorate for groups of people with T1DM
who are using CGM systems and that it can
actually improve in many cases. Furthermore,
telemedicine is a proven modality for diabetes
management in T1DM, T2DM and diabetes in
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pregnancy. Given that a future return to so-
called ‘normal’ services cannot be predicted or
guaranteed, the need for wider application and
interpretation of remote glucose monitoring
seems clear. This is reflected in a series of
international expert panels and recommenda-
tions that speak both of the opportunity of
diabetes technology application, as well as of
the significant challenges [41-43].

As illustrated in Fig. 2, there are many
aspects of eHealth that must be aligned for tel-
emedicine to become part of standard of care,
encompassing: lack of data integration; eHealth
literacy amongst patients and HCPs; healthcare
reimbursement systems for digital consulta-
tions; as well as concerns about patient con-
senting, data ownership and privacy in a digital
world. The promise of a diabetes digital future
confronts us with several unmet needs for
action in the near term, which we discuss in the
following sections.

eHealth literacy

Patients

¢ Access to diabetes digital
technologies

¢ Access to internet services

* Addressing social and physical
inequity

Healthcare professionals

¢ Education & Training

¢ Access to diabetes digital
health ecosystem

Data integration

* Electronic Health Records
¢ Patient privacy & consent
¢ Cybersecurity

Access to

Telemedicine

HEALTH TECHNOLOGY
ASSESSMENT
AND TELEMONITORING

One of the most significant challenges to the
development and adoption of telemedicine for
effective management of diabetes is the need for
appropriate reimbursement. In some cases this
may require health technology assessment
(HTA) by relevant agencies. HTA has grown over
the last decade to provide policy-makers with
evidence-based information that is used to for-
mulate healthcare policy and support reim-
bursement decisions at a national level. In
addition to the different levels of development
of HTA bodies across European countries, some
barriers remain to the adoption of new tech-
nologies which limit reimbursement and access
to innovations such as remote telemonitoring
technologies [44]. In order to ensure long-term,
sustainable and equitable access to telemoni-
toring solutions, more-robust and consistent
evaluations are needed, whilst developing the

HTA processes

* Robust and consistent
* Need for quality assessment

* Consideration of evidence
beyond RCTs

* Assessment of economic cost-
benefit

* Consideration of stakeholder
feedback, including patients

Reimbursement models

* Robust and consistent

* Need for quality assessment

¢ Consideration of evidence
beyond RCTs

¢ Assessment of economic cost-
benefit

¢ Consideration of stakeholder
feedback, including patients

Fig. 2 Key components for sustainable access to telemedicine services. HTA Health technology assessment, RCT

randomised clinical trials
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adaptability, flexibility and forward thinking
that fosters innovation [11] in separate regions.
HTA processes in different countries may have
limited abilities to assess and recommend
eHealth products, and some HTA agencies may
lack internal resources and specific expertise on
eHealth, requiring the use of external or joint
assessments. Certainly there is a need to
increase the capacity of regional HTA bodies so
that they are able to deal with the number of
assessments that digital health requires within
the timeframe needed to undertake review [11].
This increased capacity will avoid delayed
approval and reimbursement of eHealth tech-
nologies such as remote monitoring solutions
and, consequently, digital care. In this context,
the 2019 EIT think tank strongly recommended
that HTA tools should be fully adapted to the
needs of eHealth solutions [11]. This recom-
mendation has implications on whether
patients gain access or not to new diabetes
technologies, based on geography in some
cases, health plans in other cases or even based
on diagnosis (e.g. T1DM vs. T2DM).

Assessing the efficacy and cost-effectiveness
of a telemonitoring service may require some
innovative paradigms as well. Traditional
treatment paradigms that focus on patient-level
biomedical outcomes evaluated in RCTs may
not capture the organisational and system-wide
benefits of remote monitoring and tele-
medicine, with subsequent impacts on work-
flows, patient and HCP productivity and just-in-
time treatment paradigms. Real-world evidence
can complement trials to measure the full value
of the technology in improving disease control,
patients’ quality of life and work productivity
[11, 45, 46]. Paired with the speed of change of
the wider technology landscape, where capa-
bilities of existing technologies evolve rapidly,
almost on an annual basis, knowledge gained
from efficacy trials alone would be rapidly
outdated.

A considerable number of HTA organisations
exist across Europe, many of which collaborate
in the European Network for Health Technol-
ogy Assessment (EUnetHTA) on joint relative
effectiveness assessments (REAs). However, each
HTA organisation must take responsibility for
making recommendations for stakeholders

within their own healthcare jurisdiction and
this must reflect their specific regional or
national preferences. The impact of these
regional variations is significant. A recent anal-
ysis of HTA practices across five different
healthcare systems in Europe [47] found
heterogeneous protocols for the inclusion of
studies and variable emphasis on data on clini-
cal efficacy and cost-effectiveness. Similarly,
these differences also result in significantly dif-
ferent timeframes for approval and access [48].
Importantly, as telemedicine becomes part of
standard care, the separate regional HTA bodies
must provide innovators with clear require-
ments, guidelines and tools that currently apply
to the assessment process at a regional level
[11].

The choice of assessment criteria is impor-
tant in the context of telemedicine since the
HTA process must evolve to consider objective
information from an early stage that is opti-
mally suited to the future application of each
device, similar to the renewal of HTAs for drugs
each time they are assessed for a new thera-
peutic indication. The assessment criteria need
to include assessment in the context of inte-
grated systems. Areas that have been high-
lighted for further alignment of HTA
methodologies include: the approach to quality
assessment; the consideration of early evidence;
the type of evidence reviewed outside of RCTs;
assessment of the economic case; and consid-
eration of stakeholder feedback [44]. In recog-
nition of this important need, the European
Commission has introduced an initiative to
strengthen European cooperation on HTAs to
improve the speed of access to innovative
medical technologies and minimise duplication
of work, both for health authorities and for
technology manufacturers [49]. This initiative
will cover joint clinical assessments, scientific
consultation on the clinical development of
new products, as well as mapping of emerging
health technologies.
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EHEALTH LITERACY IN DIABETES
CARE

Patient eHealth Literacy

Concerns about a low health literacy of patients
translating into poor engagement with eHealth
have been documented [50, 51]. However,
practical trials and studies have generally shown
that people with diabetes respond well to tele-
medicine and mHealth initiatives, as evidenced
in the VDC [33] and VIDIKI studies described
above [36, 37], with improvements in glycaemic
health and health-related quality of life
(HRQoL). Patients often prefer face-to-face
consultations, since they perceive information
to be clearer in this context [52, 53], and the
lack of face-to-face interactions is a stated rea-
son for disengaging with eHealth. Thus, tele-
medicine works best with synchronous rather
than asynchronous exchanges, i.e. when
patient and HCP are simultaneously involved;
thus, the preservation of two-way communica-
tion will be a factor in developing appropriate
telemedicine solutions. Other themes that
emerge from the patient perspective are [52]: (1)
generational differences in technology literacy;
(2) independence and convenience of remote
consultations, (3) sharing of health data and
privacy and (4) costs and reliability of technol-
ogy. The results of the GUIDANCE study [54], a
major survey among 7597 patients with T2DM
on insulin across eight European nations, indi-
cated that diabetes education appears to be a
positive aspect to engagement with tele-
medicine, alongside improvements in diabetes
health metrics.

The use of mHealth applications over online
platforms is also endorsed by people with T2DM
[53, 55], which aligns with the preference for
independence and convenience. This includes a
preference for reminders and reinforcing mes-
sages received by mHealth applications [56].
Overall, telemedicine and mHealth are accept-
able in principle for people with diabetes, and
there is no implicit problem with health and
digital literacy. In fact, digital technologies can
help promote diabetes health literacy [54].
However, there is a need for the design of

virtual clinics and mHealth solutions to be
responsive to the needs of people with diabetes
and their expectations.

Social Inequality and eHealth Literacy

Despite the positive insights on eHealth literacy
amongst patients, there is concern that socio-
economic factors, including poverty, as well as
impaired motor, visual or auditory capabilities,
may have a negative impact on both digital and
health literacy. For example, indexes of social
deprivation are associated with lower rates of
treatment target achievement [57], and people
with lower income levels have been shown to
have lower engagement with eHealth [58, 59].
More tellingly, socio-economic deprivation was
found to be an independent predictor of a > 5%
decline in %TIR for people with diabetes during
COVID-19-enforced social distancing, despite
their use of CGM technology [19]. This is
exacerbated by the variation in levels of internet
access between different European regions. In
2019, 90% of households across the EU had
internet access [60]. However, this encompassed
the Netherlands at one end of the scale, with
98% of internet-enabled households, and Bul-
garia at the other end, with only 75%. Together,
these factors mean that achieving the goal of
diabetes health equity through improved use of
enabling technologies still faces significant
barriers [61].

HCP eHealth Literacy

Similar to the patient experience, the HCP-pa-
tient relationship is perceived by HCPs to be at
the heart of a successful telemedicine experi-
ence [62, 63] and is valued for facilitating shared
decision-making [64]. However, the use of
technology in the care of people with diabetes
can create issues when services are not rede-
signed to accommodate telemedicine [65]. Key
areas of concern in this context are: access to
technology; support for technology; and the
pace of advances.

One of the biggest areas of concern in the
European context is the lack of systematic
training of HCPs as a workforce in eHealth
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technologies, such as electronic health records
(EHR) and telemedicine services. A 2019 survey
of 302 medical schools across the 28 EU mem-
ber states [66] concluded that < 30% of medical
curricula offered eHealth courses and that these
were mandatory in only 19% of medical
schools. Of note, the availability of eHealth
courses was not correlated with the national
GDP per capita, and many of the countries with
lower GDP offered a higher rate of eHealth
courses to medical students. This trend contin-
ues into the clinical phase of medical careers. A
2018 benchmarking survey found that 89% of
primary care physicians across the EU did not
engage with telemedicine solutions with their
patients, 81% did not use it with other HCPs
and 51% were either unaware that telemedicine
education was available or did not access it [67].

PATIENT DATA—AN IMPORTANT
CHALLENGE

FOR TELEMONITORING

AND TELEMEDICINE

For people with diabetes, remote consultations
can reduce the amount of time and anxiety
associated with attending clinic appointments
at medical centres. This is accompanied by
fewer costs and less inconvenience in terms of
taking time off work or school. Despite this,
significant barriers to diabetes care at a distance
are the long-established norms for patient con-
senting and privacy that must be preserved
within large-scale telemedicine systems. In the
small-scale trials and real-world studies that
have validated the concept of telemedicine,
informed consent of a few hundred patients has
been achieved within the scope of each study.
However, solutions must be found that will
enable HCPs to manage the needs of hundreds
of thousands of people with diabetes, with all
the dependencies that come with updating
EHRs, delivering effective pharmacy and ensur-
ing the involvement of multidisciplinary teams.
As previously mentioned, the proof of concept
studies on telemedicine have often involved the
development of bespoke apps and other solu-
tions for providing VDCs to < 1000 users. In the

real world, we are already facing the need to
integrate diabetes data downloads from differ-
ent devices, as well as to integrate between
diabetes devices and EHRs. The EIT insight into
medical device innovation specifically identi-
fied both technical and legal interoperability as
an unmet need for the success of eHealth ini-
tiatives within the EU [11]. Ultimately, it is
critical that systems are able to operate together
and enable large-scale deployment across
regional and national healthcare services. A
further major issue to consider in this context is
cybersecurity, data protection and ownership,
as data from blood glucose meters, CGM sensors
and CSII systems are increasingly gathered for
multiple stakeholders (e.g. patients, HCPs,
device manufacturers) [68].

The Need for Consistent EHRs

With the opportunities provided by telemoni-
toring, telemedicine and mHealth comes the
need for the inclusion and integration of data
into a common EHR. This should standardise
patient data in easy-to-interpret formats that are
compatible with optimal management of
patients by multiple clinicians (e.g. a general
practitioner and a specialist) and multidisci-
plinary teams. The EHR should provide an
overall understanding of the patient’s health
status and medical history. Within healthcare
services the lack of a unified EHR increases the
risk of misdiagnosis and poor healthcare man-
agement. For example, the National Health
Service in England has implemented policy and
technology changes over many years that have
created a complex ecosystem of patient EHRs,
such that the records of many patients are
fragmented between multiple systems and
information cannot be effectively shared [69].
The result has been the creation of a common
information gap between primary care and
secondary care, and between different sec-
ondary care institutions.

In recognition of this important barrier to
effective telemedicine, the European Commis-
sion has made recommendations for a common
European EHR exchange format, designed to
enable the interoperability of EHRs within and
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between European states [70]. Originally plan-
ned for implementation in 2022, the EHR
exchange format is intended to improve safe
and secure accessibility of health data, allowing
for targeted and faster research, diagnosis and
treatment [71].

Ensuring data integration is key to providing
efficient, patient-centred diabetes management
and care. We need data from primary and sec-
ondary care to be integrated with patient-gen-
erated device data. The need for interoperability
between data in EHRs and data on devices will
be a key facilitator to an integrated health sys-
tem. However, this should be accomplished
with the purpose of achieving data flow directly
into the EHR without the addition of any
unnecessary costs or inefficiencies. The inten-
tion should be to streamline workflows and
enable fully coordinated care, while ensuring all
aspects of data ownership, confidentiality,
security and privacy are maintained.

Telemedicine and the Business
of Optimising eHealth

The drive towards realising the benefits of
eHealth raises important questions that need to
be answered with regard to data ownership,
cybersecurity, intellectual property manage-
ment and the legal frameworks that must be
developed to support the future landscape of
patient data and patient care. eHealth will
generate considerable commercial opportunity
for businesses able to create and operate a range
of efficient and effective decision-support sys-
tems that substantially process, quantify and
codify huge amounts of healthcare-related data.
These will provide integrated tools for diverse
healthcare management tasks, such as patient
consent and EHR management, scheduling and
planning consultations, booking of test proce-
dures, electronic prescribing, reimbursement,
patient risk analysis and care-quality audits. The
COVID-19 pandemic has highlighted the scale
of this opportunity, and investment in digital
health has doubled in 2021 compared to 2019
[72].

In the face of this development, there is a
need for better defined legal, regulatory and

commercial structures to govern this new
landscape. Across the EU, the legal frameworks
for optimising eHealth have focussed on estab-
lished directives for the provision of patient care
across borders and within data protection laws
[73, 74]. However, these do not address the need
for technical and legal interoperability that are
acknowledged to underpin the success of
eHealth initiatives [11]. Similarly, specific ini-
tiatives to define and protect intellectual prop-
erty related to eHealth and telemedicine
products and services are lacking, relying
instead on existing patent protection and
licensing structures [75]. The COVID-19 pan-
demic has accelerated the development of sys-
tems and structures that emphasise the practice
of telemedicine and the value of telemonitor-
ing. In doing so, it has further highlighted the
need for specific frameworks to foster the
growth of this innovative sector.

REIMBURSEMENT MODELS MUST
INCENTIVISE THE BENEFITS
OF TELEMEDICINE

Another consideration is the reimbursement
models that are in place to meet the needs of
HCPs, institutions and payers with regard to
telemedicine. Variability in the approach to
reimbursement is epitomised by the variable
funding for CGM, which has proven efficacy in
lowering HbAlc and reducing hospital admis-
sions for acute diabetes events [18, 45, 76].
Despite this, CGM cost-effectiveness is seen as
uncertain by many reimbursement agencies.
This is also reflected in reimbursement models
that do not compensate physicians for services
delivered remotely or that focus only on vol-
ume rather than value of telemedicine consul-
tations. This might lead to a lack of financial
incentive to drive adoption and use of proven
eHealth technologies. COVID-19 has provided
the context through which immediate concerns
over reimbursement have been temporarily
suspended, but in the post-pandemic landscape
they must reflect the provision of telemedicine
as standard care. This has been spotlighted by
the passing in November 2019 of the Digital
Healthcare Act in Germany [77], as part of
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promoting the benefits of eHealth solutions.
This act encourages HCPs to offer telemedicine
consultations and promotes this option to
patients. As of 2020, physicians in Germany can
prescribe lower-risk digital applications for the
monitoring, detection and relief of illnesses,
and it is mandated that health insurance com-
panies in Germany must reimburse approved
applications, including for diabetes
management.

Similarly, the French national insurance
body approved reimbursement for telemedicine
consultations in February 2019, and in March
2020 these rules were further eased by approv-
ing unlimited telemedicine for people with
COVID-19 [78]. Consequently, approximately
5.5 million telemedicine consultations were
reimbursed in France between March and April
2020, compared to a few thousand each week
prior to COVID-19.

Italy is rapidly moving in this direction,
since the COVID-19 outbreak has driven an
acceleration of the use of telemedicine and
telemonitoring for COVID-19 and non-COVID-
19 patients. In this context, > 200 new changes
were introduced into clinical practice in the
3 months from March 2020 [79]. Under this
pressure, the Italian Ministry of Health issued
‘National Guidelines for Telemedicine in the
NHS’ that have been approved by the State-Re-
gions Conference on 17 December 2020, pro-
viding indication for reimbursement of
telemedicine and telemonitoring solutions.
Using these guidelines as a basis, some regions
have already approved new tariffs to reimburse
telemedicine and telemonitoring services.

The emphasis in the value provided by tele-
medicine during the pandemic will need to
become part of regular healthcare reimburse-
ment practice in all EU countries, just as it has
become in France and Germany. A pre-COVID-
19 analysis by the European Commission found
that telemedicine is reported to be cost-effective
in 73.3% of the cases covered by the literature
[80]. Once the needs of patient safety, high-
lighted by the COVID-19 pandemic, are taken
into consideration, the case would appear to be
compelling.

UNMET NEEDS AND ACTIONS

The benefits of telemonitoring in diabetes
indicate that it can be expected to become an
acknowledged standard of care in European
countries. This is most evident from the value
that has been demonstrated during the COVID-
19 pandemic. However, there are existing chal-
lenges that must be met if implementation of
telemedicine across countries in Europe is to be
achieved. In meeting these challenges we have
identified the following actions that should be
taken:

1. EU countries should promote the increase
of investment in telemedicine and technol-
ogy that allow remote monitoring and
remote, automated data collection to
expand usage of remote monitoring of at-
risk patient populations, such as people
with diabetes.

2. Regulatory and HTA bodies should develop
flexible and adaptive frameworks to evalu-
ate telemonitoring devices that foster inno-
vation and allow countries to make better-
informed and transparent decisions. This
should include research data that validate
the role of telemedicine and the factors that
make it effective in managing different
diseases. Once these frameworks are
adopted, there should be systematic plans
for broad adoption of these evaluation tools
and ultimately approvals and reimburse-
ment of telemonitoring devices that allow
remote monitoring of insulin and glucose
data of proven benefits. Early engagement
between HTA bodies and manufacturers
should be enhanced, with the aim to accel-
erate valuable innovation for patients.

3. Regulators and HTA bodies should use real-
world data that evaluate benefits to the
system as well as the person with diabetes,
in order to enhance evidence generation for
a quicker and more appropriate assessment
of telemedicine innovations. Ultimately,
the mandate of HTA bodies should be to
promote—rather than to limit—the uptake
of telemedicine.

4. Governments in the region should work
together to develop clear policies to ensure
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cybersecurity, data protection and data-
sharing policies across borders to support
appropriate access to telemonitoring sys-
tems, while also ensuring patient ownership
of their data. Government agencies should
develop legislation to ensure that all enti-
ties, both government and private, take
stringent steps to maintain data security,
so that only authorised users are able to
access data that is relevant to their work.

5. Governments in the region should work on
specific plans to ensure that telemonitoring
reduces health inequity rather than widen-
ing the digital divide. This could be done in
multiple ways, including ensuring internet
access in remote areas, designing tools to
ensure that telemonitoring is accessible to
those with motor, visual or hearing impair-
ments and providing subsidies to people
who are unable to afford it. This must be
part of ensuring that the general population
is able to achieve a basic level of techno-
logical literacy. In this context, efforts must
be made to inform and educate HCP at all
stages of medical training on the value of
telemedicine in improving delivery of care,
including awareness of the latest technol-
ogy and the essential components of tele-
medicine. These actions will enable
everyone to benefit from eHealth technol-
ogy, instead of a select few.

6. Payers should consider incentivising HCPs
to engage in telemonitoring to promote
acceptance and usage of solutions with
proven benefits. The ease of use of these
devices will encourage their adoption not
only by HCPs, but by all patients regardless
of their age, which would help to bring the
cultural and structural changes needed.

7. Manufacturers should continue to invest in
innovation that demonstrates value, as
defined by the patient, and is easy to
operate, while ensuring data protection,
patient privacy and cyber security.

CONCLUSIONS

The established goal of increased telemedicine
as part of diabetes care has been intensified and
accelerated as a consequence of the COVID-19
pandemic and the enforced need for extreme
social distancing for people with diabetes.
Experience and evidence have accumulated that
glucose-sensing technologies have enabled
effective glycaemic control for adults and chil-
dren with T1DM that is not inferior to standard
care pre-COVID and that for many individuals
these technologies have resulted in improved
glucose control. The remote availability of glu-
cose data for simultaneous review by people
with diabetes and their HCPs supports the effi-
cacy of these technologies as part of organised
telemedicine in diabetes in the post-pandemic
future. Separate from the enforced needs of the
pandemic, there is significant evidence that
adults and children with diabetes are willing
and able to engage with their HCP using tele-
phone, text and videoconference systems, and
that they perceive these to provide significant
HRQoL benefits. The use of remote monitoring
systems not only complements face-to-face
consultations, but is likely to improve patients’
autonomy to manage and control their disease
[21], thus encouraging their adherence with
treatment.

At the present time, it is important for the
region and associated stakeholders to ensure
that diabetes care policies support sustainable
and broad access to CGM systems and the
remote monitoring solutions associated with
them. These policies need to: (1) ensure a true
measure of the value these devices bring to
patients, HCPs and the health system in deci-
sion-making; (2) protect patient privacy and
data, while giving the person with diabetes the
option to allow all invested stakeholders to have
access and interoperability; (3) bridge health-
care inequities; and (4) incentivise broad adop-
tion by patients, HCPs and health systems.
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